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PREFACE TO TWELFTH EDITION.

This edition introduces much new matter thought useful, and
revises, to a considerable extent, the data of the prior edition,
to conform to current practice and a wider range of structural
products.

The table of steel ingots is greatly amplified by the addition of
more sizes and styles.

Cuts and properties of many new sections are introduced,
among which are bulb angles, top-guard bulb angles, 3-inch and
4-inch channels for cars, 12-inch ship channels, and some
seventeen T-bars of considerable range in dimensions.

Three sizes of rolled steel car stakes are also included.

Drawings and tabulations of standard ship sections including
ship channels, bulb angles and one Z-bar hatch section, to-

| gether with the equal leg and unequal leg angles selected as

standards for ship building, which were adopted on November
20, 1918, are now given.

Rolled safety floor plates and buckle plates are newly listed
in most convenient sizes.

In view of well-recognized practice, the standard connection
angles formerly shown have been superseded by new standards
and all tables relating thereto are correspondingly modified.

Additional new tables believed of value have been incor-
porated. These refer to Flat and Corrugated Steel Sheeting;
Roof Truss Dimensions and Stresses; Moments of Inertia of
Rectangles; Sizes of Wrought Spikes and Wood Screws; Wire
Gauges shown in Combined Table; Decimal Equivalents of Non-
Binary Fractions; Square Roots and Cube Roots of Fractions;
Weights of Circular Steel Plates; Trigonometrical Formula;
" Squares and Cubes of Numbers and Fractional Intervals; Com-
binations and Factors of =; Relations in Circular Segments;
Volumes and Surfaces of Solids; Minutes and Seconds expressed
in Decimals of a Degree and vice versa; Metric and Customary

| Measure Conversions, etc.

The tables of weights for various substances and materials
have been considerably augmented.

Specifications for Structural and Boiler Steel have undergone
slight revision to bring these up to date.
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VI CAMBRIA STEEL.

GENERAL INFORMATION.

Our products are principally 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 28 and 29. The standard proportions of
beams and channels are further shown on page 27.

The principal structural angles now made are limited in num-
ber to conform to the American Standards, as revised May 21,
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 17 and 18 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 19.

The weights of angles, now given, are those adopted as Amer-
ican Standards in May, 1910.

The standard ship sections adopted November 20, 1918, com-
prising ship channels, bulb angles and one Z-bar hatch section
are now shown and tabulated herein for the first time, and these
standards also include certain equal leg and unequal leg angles,
which were adopted on the same date, as standards for ship
building, all of which are shown and indicated herein by a dagger.
Although the drawings of standard structural sections herein
show the minimum sizes, the drawings of standard bulb angles
and ship channels are made to indicate the sizes of the British
standard sections, which form the basis of these ship section
standards.

During the time when rolls are being prepared for the new
ship channels and bulb angles, our older sections of these shapes
shown herein will be furnished, but as the new rolls become ready,
the standard sections will be supplied and the prior shapes will
be obsolete.

The method of increasing the sectional area of shapes from the
minimum or base sizes to intermediate and maximum sizes, is
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shown approximately on page 26. 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 26, so that for intermediate and maximum sizesthe legs
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 26 inclusive, show
the minimum or base sizes of the various shapes, except in cases
of standard ship channels and bulb angles as heretofore noted.
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 1b., and 15 in. 80 lb. 1-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 214, 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-
erties of [-Beams, Channels, and Angles for the listsand 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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'IJ i CAMBRIA STEEL COMPANY PRODUCTS.

1l
N
‘ " | 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, Mine, etc.,
Underframes and Trucks.

Freight, 'Passenger, Electric and Industrial Car Wheels.
Dralt Gears, Forged and Pressed Steel Car Parts.

STEEL RAILS.
Steel T-Rails, 12 Ibs. to 150 Ibs. per yard.
Angle, Plain and Special Type 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.

CRANK PINS, PISTON RODS, BRIDGE PINS.
Made to any requirement.

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

FORGINGS.

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

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

For small car forgings and pressed steel parts, see list on pages
30 and 31 herein.

ANNULAR ROLLED SECTIONS.

Car Wheels, Crane Track Wheels, Blanks for Cylindrical
‘;l Wheels, Gears, Sprockets, Band Wheel Flanges, Pipe
=l Flanges, Bevel Rollers, and Automebile Fly Wheels, etc.
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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.
Automobile and Motor Truck Rim Sections.

STEEL SPECIALTIES.
Mine Ties, Fence Posts, Reinforcing Bars, etc.

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 Pernot), 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. r y
23" to 2834" diameter dished for Plows.
8" to 26" 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.
Galvanized Coiled Steel Spring Wire.
Barbed Wire, Galvanized or Painted.
Wire Nails, Bright or Galvanized.
Cement Coated Nails.
Fence Wire and Wire Fence. Fence and Poultry Netting
Staples.
Bale Ties—Single Loop.

NON-STEEL PRODUCTS.
Cinder, Slag and Coal Derivatives.
Limestone Ballast and Screenings.

FOR PRODUCTS NOT LISTED HEREIN, SEE SPECIAL
CATALOGUES.
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STANDARD BEAMS.
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BEAMS.
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141
STANDARD BEAMS.
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STANDARD BEAMS.
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SPECIAL BEAMS.
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STANDARD CHANNELS.
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BRAEE BEAM
CHANNEL.
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STANDARD SHIP CHANNELS.
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STANDARD ANGLES WITH EQUAL LEGS.

A. 19t ML =
¥, A WL4aTO A WI.58TO0
/ s, 10.4 LBS. P “, 18.3 LES,

t Standard Ship Section.
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STANDARD ANGLES WITH UNEQUAL LEGS.

A A. o7t A
o M, WI5A4TO / % . w%r 921.0
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1 Standard Ship Section,
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SPECIAL ANGLES.
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WT. 0,80 TO
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t Standard Ship Section.
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BULB ANGLES.
TOP GUARD ANGLES.
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CAMBRIA STEEL.

BULB ANGLES.
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CAMBRIA STEEL.
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STANDARD BULB ANGLES.

.275" A. 187
(B.S.B.A. 4)
WT. 12.3, 12.8, 14.1
AND 15.6 LBS,

.375"

A. 188
(B.S.B.A. 8)
WT. 15.3, 16.8, 18.6
AND 20.0 LBS,

.325" A. 189
(B.S.B.A. 12)
WT. 18.0, 10.8, 21.6
AND 23.2 LBS.
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CAMBRIA STEEL. 23

STANDARD BULB ANGLES.

- .
! A, 101
! (B.S.B.A. 18)
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Z-BAR HATCH SECTION.
STANDARD SHIP SECTION.

. CAR SIDE STAKE SECTIONS.
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CAMBRIA STEEL.

’
T-BARS WITH EQUAL LEGS.

T. 5 T. 183
WT. .89 LBS WT. 1.51 LBS.
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T-BARS WITH EQUAL LEGS.
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WT, 4.9 LBS,
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-: v CAMBRIA STEEL. 27

STANDARD BEAMS AND CHANNELS.

anels, with the exceptions stated:

¢ = ; Minimum Web.
C = Minimum Web + J; inch.

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

For 20" Standard I, s = .55”, t Minimum = .50".
For 24" Standard I, s = .60”, t Minimum = .50".

he Slope of Flange of all Standard Beams and Channels is 163%
' = 9% — 27" — 44" = 2" per foot.
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STANDARD BEAMS.

'ENVEE UVAONVIS WANWININ ¥04 WVHDVIA

3 708 e ,Q1] V08 BaAWd [g1 01 6] 48
jeu| _ wie’] w6eyubel
bog" o _aog| w8Vl et —ryhe GEA :
,mﬂn«w.
g8 1o
21O
mﬂﬂ\ﬂq\fm,.\mm\ﬁ..-
\\ww,&.,&v 00'%
oYL -g790° JEET—
ol £09p—
l\\\l h\%i\l“l‘l
o3 Pl B U R
ey
8 1
e "SWEAF PIBPUEIS 0] (I-1) m - % 10 [(1-+1) 4.. —¢Pq] wlu I
Coitas -afuey 0y PEred ([-1) SPy [RANaN ‘Br4eu] JO JUSWON = | M
f ot
‘smEag PIEPUEIS 10§ WI % = 8§ = afueyy jo adojg A e 1
uW« = § = SNNPOJY OIS
o+ O+ Py = vy
Fg X By = j00] 1ad S 4 =%
b =

:swreag]-] jo sarptadoag ay) 03 aje[a1 weisel(] pue seniiIo  Surmojjoj ay [,




CAMBRIA STEEL.
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30 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 Lever Connecting
Rod.

Cylinder Lever Fulcrum.

Door Chain U-Bolt.

Door Hinge.

Door Hinge Pins.

Door Operating Lever.




CAMBRIA STEEL.

81

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 with Threaded
Connection for Malleable
Stop.

Hook Bolts.

Inside Body Step.

Journal Bearing Wedges.

. King Bolt.

King Pin Support.

Lever Guides.

Live Truck Lever Guide.

Main Follower Sprocket Wheel
Shaft.

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 and Body Center Plates.

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.




32 OAMBRIA STEEL.
STEEL INGOTS.
Siyle of A Wi Approzimate
Mold Bottom Top Height | ngot Weight Grade
il AT Tnches Fi-lIns. | Pounds
0,X. 20} x 233 | 182 x 203 | 6-1% 7300
O,F. 21 x21 |19 x19 6-3 7300 Open Hearth
B,F. 21 x21 |19 x 19 63 7100 or Bessemer
LES., |21 x21 |26 x25 6-0 8800
Sl 20 x223|18 x 204 | 6-53% 7300 |Open Hearth
LES. |16} x 203|204 x23%| 6-2 7800 s
*[F,S. | 164 x20%| 204 x 233 | 6-2 7900 L
O,F. 221 x 26 | 20fx 24 6-54 10400 Ly
O,F. 254 x 80 |233x28}| 6-2 13500 e
O,F. 30 x30 (28 x28 6-2 15500 >
ILFS. |27 x27 (30 x30 6-0 16300 i
0,X. 26 x36 |23 x3h 6-0 14000 o
0,X. 258 x 40 |224ix 38} | 6-2 15500 2
0,X. 26 x53 (23 xb513| 6-2 20500 o
0,X. 254 x 56 | 23} x bdi| 6-3 26500 L
O,F. 321 x36 |30ix35 6-0 19500 .
1V. 26 x30 [30 x 34 6-2 18600 «
OF. 303 x 303 | 284 x 283 | 8-0 20400 i
O,F 321 x 38 30i x 36 80 256000 ¥
OFX. [32 x 5234|294 x50 8-0 35000 -
0,X. 32 x 56 |30 x 54 6-3 30000 £
ILBFES. [21 x21 |26 x25 6-0 10200 #
ILBF,S. [26 x26 |30 x 30 6-0 15700 "
C,G. 224 diam.| 20 diam.| 18-0 23800 i
C,G 26 “ 1283 ¢« 18-0 29100 *
C,G. DRk LGN ] 268 18-0 33800 b
C,G. SRR test B e 18-0 41800 #
CG. .|38 ol 18-0 55000 5
G,R. 18 x30 (16 x28 | 18-0 27500 *
B,F. 22 xh38 20 §36 Ig:g 33233 :
short short v
KGS. (163 {diam. 19 {diam «

B = Bottle-Necked; C = Circular; F = Ingot Sides Flat; G =
Corrugated; I = Inverted; K = Octagonal; O = Open Top; R =
Rectangular or Slab Style; V = Ingot Sides Concave; X = Ingot
Sides Rounded or Convex; S = With Sinkhead; * = Irregular

Taper.

izes of Hot and Cold Ingots will vary slightly from above

dimensions.




CAMBRIA STEEL. a3

STEEL SQUARES.

All sizes from % to 244" increasing by "

All sizes from 24" to 334" increasing by 5"

All sizes from 312" to 514" increasing by 4"
Planished squares from %" to 21"

STEEL HAND ROUNDS.

All sizes from 114" to 274" increasing by &'
All sizes from 278" to 344" increasing by 4"
All sizes from 314" to 7{%” increasing by 18"
All sizes from 734" to 8" increasing by 14"

STEEL GUIDE ROUNDS.
All sizes from 4" to 24" increasing by &'

LARGE STEEL ROUNDS.

MININTX LENGTES
L Shearod wﬁp Bnds. e
11 6 to 36 25
15 6 to 36 104
16 6 to 36 0}

Other lengths shorter than maximum can only be furnished
by special arrangement.

REGULAR FLATS.

WIDTH THICENESS. WIDTH THICENESS
Inches Inches Inches Inches

jtol 7% to 21 to 8 1 to 2}
1" to 1} & to 1 3 tod 7 to 2§
1} to 1} &to § 4 tod} & to 141
1} to 21 & to 1} 41 to 6 & to 24k

"

Variation for intermediate widths less than 1" = l’}
Variation for intermediate widths over 1" = ", or less by
special arrangement,

THIN FLATS OR LIGHT BANDS.
WIDTH THICKNESS

iz

li
34" to 14" increasing by " | 4" (.126”) to %" (.156")
14" to 12" increasing by %" | %" (.0'38"; to " (.156")




CAMBRIA STEEL.

MAXIMUM LENGTHS OF

WIDTH IN INCHES.

gé 43 5|54 6| 7\ 8|9 10\11 12 13\14‘ 15/ 1617 18] 19 20‘21 22'23
8
LENGTH IN FEET.

2 10{30 305[ 30{30| 30

24 10/ 30{ 30| 30, 30{30} 30| 30 30| 30, 301 30| 30§ 301 30{ 30| 30} 30
3 30, 30| 30} 30 30| 30, 30/ 30 30| 30{ 30{ 30| 30130, 30/ 30 30 30
33 30/ 30/ 30| 30| 30| 30| 30| 30{ 30| 30{ 30| 30{ 30{30{ 30 30{ 30, 30
4 | 30{30 30/30 30| 30| 30 3¢|30/30| 30 30‘ 30( 30{ 30| 30]30) 30 30 30, 30
43| 30/ 30{ 30,30, 30{ 30| 30, 30|30, 30, 30| 30| 30| 30| 30| 30130/ 30, 30{ 30/ 30
5 30, 30{ 30| 30{ 30| 30| 30/ 30{ 30 30| 30, 30| 30| 30| 30} 30{ 30| 30| 30|30
53 30| 30 30{ 30{30 30130/ 30| 30/ 30| 30| 30| 30| 30} 30| 30} 30{ 30{ 30
6 301 30/ 30| 30| 30/ 30| 30/ 30, 3¢| 30| 30| 30| 30| 30{ 30| 30{ 30|30
7 30 30{30 30{30/ 30 3030, 30| 304 30| 30| 30| 30| 30| 30| 28
8 30130/ 30/ 30 30 30 30| 30| 30| 30( 30, 30| 28, 27| 26/ 25
9 30/ 30| 30| 30[ 30 30; 30 36| 30/ 30,30 25| 24] 23(22
10 30/ 30,30 30 30| 30| 30| 30 30 30| 23| 21| 20/ 20
i1 30{30(30] 30, 30| 30| 30 29/ 28| 20{ 19| 19|18
12 30/ 30| 30| 30| 30] 28(27| 25/ 19, 18{ 17| 16
13 30| 30/ 30{ 28) 26| 25| 23| 17| 16/ 16|15
14 30 28| 26| 24 23/ 22/ 16] 15| 14] 14
15 26( 24123 21| 20/ 15| 14] 13|13
16 22/ 21{20( 19| 14| 13) 13{ 12
17 20119 18] 15{13{ 12| 12
18 18/ 17/12) 12{ 11/ 11
19 16/12/ 121111
20 11/10/10{10
21 10{10{ 9
22 9 9

Minimum Length for sizes included by heavy lines = 1} feet.
Minimum Length other sizes = 3 feet.

Under certain conditions other sizes than those listed




CAMBRIA STEEL. a6

BILLETS, BLOOMS AND SLABS.

WIDTH IN INCHES.

a1

24125 26‘ 27| 28| 29| 30| 31| 32| 33| 34| 35| 36/ 37| 45| 46( 47 481 49:50

in Inches,

LENGTH IN FEET.

3030{ 30 30{ 30 30{ 30| 30{ 30| 30| 30| 30| 30| 30| 30| 30, 30| 30| 30/ 30| 30| 3
30|30{ 30| 30[ 30| 30| 30| 30| 29| 29| 30| 29| 28| 27| 30{ 30| 29| 28| 27| 27| 30| 3%
3030{ 30| 30| 30| 28| 27| 27| 26| 25/ 30( 25| 24| 24| 30{ 30| 25( 25/ 24/ 24/ 28 4
30| 30| 30| 30| 30| 25| 24| 24| 23| 22| 30| 22| 22| 21| 30| 30| 22{22{ 21| 21| 25| 43
30 30{ 30| 30| 30| 23| 22| 21| 20| 20{ 30| 20{ 19| 19|30 30 20, 19| 19| 19| 22| 5
30(30{30| 30|29/ 21{20] 19] 19| 18| 30| 18 18| 17 28| 28| 18{18] 17|17} 20, 5%

30|30(29| 28| 27| 19| 18| 18] 17| 16{27| 17| 16| 16/ 26| 25) 16( 16| 1616/ 18| 6
27|26( 25| 24| 23| 16( 15| 15| 14| 14| 23| 14| 14] 13/ 22| 21] 14/ 14| 13{13| 16| 7
24123/22( 21/ 20 14| 13{13] 1312/ 20/ 12] 12} 12| 19] 19| 12| 12| 12/ 12| 14] 8
21(20/19] 19| 18{ 12|12 11{11{11]18[11{11/ 10| 17| 17| 11] 11} 10{ 10/ 12| 9
19|18(17| 17|16 11|11/ 10{10] 10 16/ 10| 9| 9(15|15(10/10[ 9| 9|11]10
17/16/1615{15/10({10] 9| 9] 9/14 9| 9| 8/14/14| 9| 9| 8 8 10{11
15| 15(14/14[13) 9| 9 9| 8| 8/13| 8| 8 8/13)12| 8 8 8 8 9/12
14(13(13|13[12 8| 8| 8| 8 7|12 7| 7| 7|12)11] 7| 7| 7| 7| 813
18(13(12/12{11] 8| 8| 7| 7| 7|11 7| 7| 6{11|11] 7| 7| 6| 6] 8 14
12(12(11)11{11] 7 7| 7| 7| 6/11] 6 6 6/10/10] 6 6| 6 6] 7|15
12|11(11/10{10] 7| 7| 6| 6| 6/10{ 6 6 6/10| 9| 6 6| 6 6/ 7|16
11(11{10{ 9| 9) 7| 6| 6 6 6 9 6 6 5 9 9 6 6 5 5 617
10{10] 9| 9| 9| 6| 6 6| 6 5 9| 5| 5| 5[ 9| 8 5| 5 5 5 6|18
10{10{ 9 8| 8 19
9] 9 8 8 8 20
9] 9] 8 8 8 21
8| 8 8 7 7 22

Minimum Length = 3 feet.

herein might be furnished by special arrangement.

: ¥ o
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CAMBRIA STEEL.

SQUARE BILLETS.
WITH ROUND CORNERS.

Inches. Feet, Feot,
1§ x1 30 24
2% x2% 30 24
2} x 2% 30 24
3 x3 30 24
4 x4 16 1
4} x 4} 16 1

| - }
x
? x6 16 1

SHEET AND TIN BARS.

Weight per Maximum Minimum
Width. Foot Length. Length. Length,
Inches, Pounds. Feek. Feet.
8 8 30 25
8 9 30 25
8 10 30 25
8 i1 30 204
8 12 30 204
8 13 30 204
8 14 30 164
8 15 30 164
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 93
8 25 30 9%




CAMBRIA STEEL. a7

EDGED PLATES.

THIOKNESS IN INCHES.

THIN SHEARED PLATES.

THICKNESS IN GAUGE AND INCHES.

No. 16 | No.15 | No. 14 | No. 13 | No. 12 | No.1f | No.10 | ¥o.9 | Ho.8
.065 | .072 | 083 | .095 | .109 | .120 | .134 | .148 | .165

MAXIMUM LENGTH IN FEET,

......................... 18 | 18 | 18
............................. 16 | 16 | 18
.............................. 16




CAMBRIA STEEL.

SHEARED PLATES.

THICENESS IN INCHES
Width
in 1% I i ‘ Ts ‘ | % I | % ‘ i ’ 1
Inches .
MAXINUM LENGTH IN INCEHES
24 | 400 | 5256 | 575 | 600 | 600 [ 600 | 600 | 600

25- 30 | 375 | 525 | 500 | 600 | 600 | 625 | 625 | 625

31- 36 | 375 | 475 | 525 | 550 | 550 | 575 | 575 | 575 | 575
37- 42 | 450 | 525 | 550 | 575 | 610 | 600 | 600 | 600 | 575
43— 48 | 450 | 525 | 575 | 600 | 600 | 600 | 600 | 600 | 600
49- 54 | 450 | 525 | 550 | 600 | 600 | 625 | 625 | 625 | 600
56~ 60 | 400 | 525 | 550 | 600 | 600 | 625 | 625 | 625 | 600
61- 66 | 350 | 475 | 500 | 575 | 575 | 600 | 600 | 600 | 600
67- 72 | 325 | 450 | 500 | 540 | 550 | 575 | 575 | 575 | 57
3-8 425 | 475 | 440 | 540 | 540 | 540 | 540 | 540
79- 84 400 | 475 | 440 | 540 | 540 | 540 | 540 | 540
85- 90 350 | 375 | 400 | 450 | 450 | 450 | 450 | 450
91- 96 300 | 325 | 350 | 400 | 400 | 400 | 400 | 400
97-102 275 | 300 | 325 | 875 | 876 | 875 | 375 | 375
103-108 250 | 275 | 300 | 350 | 850 | 350 | 350 | 350
109-114 175 | 200 | 225 | 275 | 276 | 275 | 300 | 300
115-120 175 | 200 | 250 | 250 | 250 | 250 | 250
121-126 180 | 180 | 180 | 180 | 180 | 180
m 72| 115 | 124 | 127 | 127 | 127 | 127 | 127 | 127

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




CAMBRIA STEEL.

SHEARED PLATES.

Width
!|%i i‘ia}i‘u‘u\u‘ﬂe i
4 : Inches.
MAXIIMUM LENGTH IN INCHES

24
| 25- 30
550 | 525 | 500 | 475 | 475 | 450 | 425 | 400 | 375 | 350 | 31— 36
575 525 | 500 | 500 | 500 | 475 | 425 | 400 | 375 | 350 | 37— 42
575 | 550 | 550 | 525 | 525 | 500 | 450 | 400 | 375 | 350 | 43— 48
575| 550 | 550 | 525 | 525 | 500 | 450 | 400 | 875 | 350 | 49— 54
575 | 550 | 660 | 525 | 525 | 475 | 425 | 400 | 375 | 325 | 55— 60
576 | 5650 | 560 | 525 | 525 | 475 | 4256 | 876 | 850 | 325 | 61— 66
576 | 550 | 525 | 500 | 500 | 475 | 425 | 875 | 350 | 300 | 67- 72
525 | 500 | 475 | 450 | 450 | 425 | 375 | 825 | 300 | 280 | 73— 78
500 | 450 | 450 | 425 | 425 | 375 | 350 | 325 | 300 | 280 | 79— 84
425| 400 | 400 | 375 | 375 | 350 | 325 | 280 | 270 | 260 | 85— 90
400 | 875 | 875 | 350 | 325 | 300 | 275 | 260 | 260 | 250 | 91— 96
875|850 | 350 | 325 | 300 | 275 | 250 | 250 | 240 | 240 | 97-102
- 350 825 | 325 | 300 | 275 | 250 | 250 | 180 | 175 | 160 |103-108
300 275 | 275 | 250 | 250 | 225 | 200 | 175 | 160 | 150 |109-114
275 | 250 | 250 | 225 | 225 | 200 { 200 | 175 | 160 | 150 {115-120
180 | 200 | 200 | 1756 | 175 | 160 | 160 | 150 | 144 | 144 |121-126
127| 126 | 126 | 126 | 126 | 126 | 125 | 125 | 125 | 125 !%::

Larger sizes up to 4 inch thickness, finished weight not exceed-
ing 12,000 pounds, will be considered.




40 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

% Dﬁ:‘;r qupu‘ Area of Iﬁmuof‘ Width of Impin*‘
WHEE | inches. | Pounds. | a In. | Ineh. | Inshes | Section
B5 3 5.5 1.63 A7 2.33 2

. - 6.5 1.91 26 2.42 ¥
- * 75 2.21 .36 2,52 *
BY 4 7.5 2.2 A9 2.66 2
“ s 8.5 2.50 .26 2.7 £
. : 9.5 2.79 4 2.81 *
* i 10.5 3.00 Al 2.88 -
B13 5 9.75 2.87 21 3.00 2
" - 12.25 3.60 36 3.15 g
g ki 14.75 434 50 3.20 "
B17 6 12.25 3.61 .23 3.33 2
2 . 14.75 4.54 .35 3.45 S
s # 1725 5.07 A7 3.57 "
B21 7 15.0 442 25 3.66 2
i < 17.5 5.15 35 3,76 ¥
® . 20.0 5.88 A6 3.87 il
B 25 8 18.0 5.33 27 4.00 3
i L 20.25 5.96 35 4.08 ¥
* " 2.75 6.60 A4 417 ¥
“ x 25.25 743 .53 4.26 y
B29 9 21.0 6.31 29 4.33 3
s o 25.0 7.35 A1 445 “
8 o 30.0 8.82 57 4.61 *
K = 35.0 10.29 .73 4.7 £
B33 10 25.0 7.87 31 4.66 3
« 5 30.0 8.82 45 4.80 #
5 . 35.0 10.29 .60 4.95 g
. . 40.0 11.76 75 5.10 v
B4l 12 315 9.26 .35 5,00 3
- . 35.0 10.29 A4 5.09 "
. ¥ 40.0 11.76 .56 521 .
B 53 15 42.0 12.48 A 5.50 4
L & 45.0 13.24 46 5,55 by
o . 50.0 141 .56 5.65 .
. ¢ 55.0 16.18 .66 5.75 5
o . 60.0 17.65 5 5.84 "

Orders and inqui rics concerning 12 in, 40 1b., 15 in. 60 Ib., and 15 in. 80 Ib,
I-Beams should apecily by Section Number.




CAMBRIA STEEL, 41

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

e [ [V (MR Vo [ nne,

Bumber. | | Townds | 8, Tn | Tah i

B 65 18 55.0 15.93 A6 6.00 6
. i 60.0 17.65 .56 6.10 %
. % 65.0 19.12 b 6.18 *
. . 70.0 20.59 72 6.26 &
BT 20 65.0 19.08 50 6.25 7
" e 70.0 20.59 58 6.33 *
. * 75.0 22,06 65 6.40 “
B89 24 80.0 23.32 50 7.00 8
= ¢ 85.0 25.00 07 7.07 L
3 5] 90.0 26.47 63 7.13 i
] . 95.0 27.94 £9 7.19 5
% & 100.0 29.41 7D 7.25 X

WEIGHTS AND nmkmns OF SPECIAL I-BEAMS.

of | Weight Area of | Thickness of | Width of Page

Section nlw.“; df:a'" Section. Web. Plange, | Number of
i I T LT L Toh. | Tathes, | OSeetion. |
B 106 12 40.0 11.84 A6 5.25 4

“ & 45.0 13.24 b8 5.37 %

od ol 50.0 14.71 a0 5.49 #

" * 5.0 16.18 82 b.61 *
B 109 15 60.0 17.67 .59 6.00 5

o s 65.0 19.12 69 6.10 :

% $ 70.0 20.59 .18 6.19 %

» 8 75.0 22.06 88 6.20 &

% ¢ 80.0 23.53 08 6.39 8
B 113 15 80.0 23.57 80 6.40 5

s " 85.0 256.00 90 6.50 #

% b 80,0 26,47 99 6,60 #

# & 95.0 27.94 1.09 6.69 %

% # 100.0 2041 1.19 6.79 =
B121 20 80.0 23.73 .60 7.00 7

. v 85.0 25.00 .66 7.06 o

* ol 90,0 2647 74 714 .

' . 95.0 27.94 81 721 s

& - 100.0 20.41 88 7.28 *
B 127 24 105.0 30.98 63 7.88 9

¥ o 110.0 32.48 69 7.94 3

" % 115.0 33.98 il 8.00 %
Orders and inquiries concerning 12 in, 40 1b., 13 in. 60 1b., and 15 in. 80 1b,

I-Beams should also specify by Section Number,
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CAMBRIA STEEL. 43
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
Soction M-_‘ 'mw Area of m‘%“’.‘:“ Width of !u.:'bgd
Ranbie. i, | Mok Seation.
\ 8q, Ins. Inch, Inches, 4
C53 15 33 I 9.90 A0 3.40 12
. . 35 1029 | 43 3.43 .
E . af [ 1176 | 52 | 352 .
. & 45 1824 | .62 3.62 “
% “ 50 14.11 .72 3.72 L
8 . st | 1618 | & | 3 “
WEIGHTS AND DIMENSIONS OF
SHIP AND SPECIAL CHANNELS.
Weight | Aren |Thickness| Width | and Al
| Setin 8 E:‘: of (T ot k.ﬂmﬁ'&:u h:'g r
Number | Channel Seetion. Flange. h-' ey s
Tnches. | Pounds. | Sq fn. | Inch. | Inches, Tnch,
C 269 3 71 2.07| 306 1} 098 13
Cc72 4 10.1 295 394 2.09 074 13
C 86 6 1531 | 4.47| .34 3.50 049 13
“ & 17.7 519 | .46 3.62 # ¥
C 88 6 19.0 558 | .41 3.56 049 13
e * 21.6 6.36 | .54 3.69 Ao ot
“ g 23.4 6.87 | .63 3.78 . o
C 89 7 20.9 6.15| .45 3.45 042 13
4 * 23.8 6.99 | .57 3.57 * @
C 101 8 21.5 6.30 | .40 3.50 037 14
“« “« 1248 | 7.26| .52 | 8.62 * “
C 103 8 23.8 7.00] .50 3.50 037 1 14
& # 2741 7.96 | .62 3.62 = &
C 90 10 | 21.9 6.44| .38 | 3.38 029 14
e ] 26.0 7.64 | .50 3.50 5 gLI
. £ 274 8.04 | .54 3.54 5 b
- “« 18156 | 9.24| .66 | 3.66 = &
C 105 12 | 35.0 | 10.30| .47 3.77 0245 14
. “« 1400 [11.76] .60 | 8.90 s L
& s 44.3 | 13.02| .70 4.00 # L
= . 46.3 | 13.62 | .75 4,05 ~ %
A . 48.4 | 14.22| .80 4.10 - .
" “ | 500 |14701 84 | 4.14 L 2
+ Standard Ship Section




CAMBRIA STEEL

WEIGHTS AND DIMENSIONS OF STANDARD

SHIP CHANNELS.

Dimensions of standard 8-inch, 15.3 Ib. ship channel on page 43.

. i Increass in Web
. G::E:L E:! s:;im. 'f“:h mft ‘ﬁ?e':ﬁ:»mh:?‘ Rumber of
Number, I Weight. Seation,
“Inches. | Pounds, | Sq.Tns, | Inch. | Inches. |  Imch.
C 55 6 168 | 4.92| .325 | 3.45 049 15
“@cE| “ 178 | 5.22| 375 | 3.50 = ¥
& & 19.8 | 5.82 | .475 | 8.60 * &
C 67 7 18.9 | 5.55 | .850 | 3.45 042 15
“(BSC10)| “ 20.1 5.90 | .400 | 3.50 & -
. * 22.5 | 6.60| .500 | 3.60 — 3
C 59 8 21.2 | 6.28) .375 | 3.45 037 15
“ (BS013)| 22.6 | 6.63| .425 | 3.50 % ¥
L o 253 | 7.43| .525 | 3.60 5 “
C 60 9 23.7 | 6.96| .400 | 3.45 033 16
“Esetn o 25.2 | 741 .450 | 3.50 L .
* " 28.3 | 8.31| .550 | 3.60 & “
¥ # 31.8 | 9.21| .650 | 3.70 e #
C 61 10 | 246 | 7.23| .375 | 3.40 029 16
2 = 263 | 7.73| 425 | 3.45 - -
“(msp2) “ 28.0 | 8.23| .475 | 3.50 - .
* - 31.4 | 9.23| .575 | 3.60 * -
- # 348 | 10.23 | .675 | 3.70 * $
C 63 12 | 30.6 | 9.00( .450 | 3.45 0245 16
A “ 32.7 | 9.60) .500 | 3.50 g o
* * 36.8 | 10.80 | .600 | 3.60 . o
- “ 40.8 | 12.00| .700 | 3.70 . -

General slope of flange, 2° = .035.




CAMBRIA STEEL

WEIGHTS AND DIMENSIONS OF
CHANNELS

SHIP AND SPECIAL ~—Continued.
AR Rl b= o o b B :"3:::: Page
Number. Channel. m- Section. | Web. Flange, lng;;?‘- lm‘
Inches, | Pounds. | Sq.Ins. | Inch. | Inches. Inch,
C 95 13 32 930 | 38 | 4.00 023 i1
« 1y 18 |1020 | 45 | 408 « «
. « |87 |1088| 50 | 412 . “
; « |40 |1176| 56 | 419 ‘ .
« « |45 [1324| 68 | 4.80 “ «
. “« |50 [1471| 79 | dd2 . s
; « |5 |1618] 90 | 45 - .
C 65 18 45 1325 | 47 | 877 016 12
4 " 50 1471 | 55 | 3.85 . "
- . 55 1618 | .63 | 3.93 . 5
p . 60 17651 .72 | 4.02 s s
WEIGHTS AND DIMENSIONS OF BULB ANGLES.
el o | RS B B T N | B
Ramber | ™ Tnches S Inn | Inches | inches Toda || o
| Al74 4x 3} 11.?’ 3.42 ] 3 £ 13 20
| A176| 6x4i| 19.2 | 5.64 e 5 1% | 2% %
| AIT1| 6x 2} 10.2 | 3.00 | &-38 32 i 1} -
Al77| 6x3 | 11.8 | 3.47 | 34 ‘? 1.21] 1.08 8
= e 13.5 | 3.95 | .39 1.14 g
- “ 15.0 | 4.41 | 43 5 - 1.20 »
Al178| 6x 33 125 | 3.66 | .37 ,} 1.16 | L.01 g
s " 141 | 413 | 41 . 1.08 ”
-y * 15.7 | 4.60 | 45 Va - 1.14 g
¥ by 173 | 507 | 49 4 o 1.20 ’
i 5 189 | 553 | .63 1;; . 1.26 *
% . 20.5 | 6.02 | .58 - 1.33 -
1| A179| 7x 33| 157 | 4.61 | 43 1 1.25( 1.10] 21
“ # 17.5 | 518 .| 46 s ® 1.16 2
i \ 19.1 | 5.60 | .48 ) # 1.23 .
Al81| 8x 3% 174 509 | 42 1 1356 | 1.18 &
“ & 19.3 | 5.64 | .44 By " 1.24 ¥
| £ & 21.5 | 6.30 | .50 1 “ 1.30 £
A183| 9x 33 203 | 596 | .44 1.48| 1.29 -
= i 22.6 | 6.62 | 48 - 1.35 =
. # 248 | 7.27 | 52 . 1.41 £
A185|10x 34| 23.6 | 6.91 | 47 Ve 1.61 ] 1.40 i
- 1 26.1 | 7.64 | .51 ,2' “ 1.46 &
# - 285 | 835 | .55 “ 158 =

e e 1 T 0 el Lk S L DL




46 CAMBRIA STEEL

WEIGHTS AND DIMENSIONS OF STANDARD
BULB ANGLES.

»

> y Wei Area of |Thickness|Thickness] Width
Section Bize, per Foot. | Section. |Plain Leg.|Bulb Leg.| of Bulb. n:ﬁ:-or
Namber. e I | SqIn | Ins | fns | Ins | Section |
A 187 6x3 12.2 | 3.58 350 | 1.025| 22
“ (BSBA 4) i 12.8 | 3.76| .375 | .375 | 1.050 %
& - 14.1 4.14 425 | 1.100 ¢
& £ 15.6 | 4.58 A75 | 1.150 &
A 188 7x 3% 15.3 | 4.50 375 | 1.125| 22
“ (BSBA 8) 8 16.8 |' 4.94| .425 | .425 | 1.175 [
« o 18.6 5.46 475 | 1.225 N
& * 20.0 5.90 .05 | 1.275 3
A 189 8x 34 18.0 | 5.29 400 | 1.2257 22
(BSBA 12) . 19.6 5.78 | .450 | .450 | 1.275 i
& & 21.6 6.34 500 | 1.325 2
s & 23.2 6.83 550 | 1.375 2
A 190 9x 3} 20.9 6.14 425 1 1.825| 22
“(BSBA 16) & 22.7 6.68 | .4756 | 475 | 1.375 &
" & 248 | 7.29 625 | 1.425 i
2 % 26.6 | 7.82 075 | 1.475 *
" = 28.6 | 8.41 .625 | 1.525 g
A1 10 x 33 249 | 7.32 A75 | 1.460| 23
“(BSBA 18) o 26.9 7.90 | .525 | .525 | 1.500 8
« 3] 29.1 8.55 875 | 1.550 s
il i 3.1 9.14 625 | 1.600 “
& $ 33.2 | 9.77 675 | 1.650 %
-+ * 36.2 | 10.35 725 | 1.700 <

WEIGHTS AND DIMENSIONS OF
CAR SIDE STAKES.

[ Widt f ] Base .
Section | Widts | Depth. [purlgnok oo F B 0 1 58
R e | Ws [Sgmm [ I | ms | s ion,
} 7 21 6.7 | 2.10 &% 3 25 23
% % 24 8.7 | 2.54 1 s o L
“ « |off |7 |s42| § | ¥ | « | «




CAMBRIA STEEL.

| WEIGHTS AND DIMENSIONS OF REGULAR T-BARS.

EQUAL LEGS.

Width | Depth | Thickness | Thickness | Weight | Area e
Section of of of of per of
Number, | Flange. | Bar. Flange. Stem. Foot. | Section, | Numberof

Tnches, | Inches. |  Inch, Toh, | Pounds. | Bg, Ton, | oSS
B b 1 1 ttodfs| & tods 89| .26 24
T 181 | 1} 1 | & “F5| & “&| 137 40 4
T 183 13 18 | & “ % | & “+&| 161 .44 5
T 187 1} 13 | &% “ % | f “5| 1.80] 47 %
T 188 1} 1 [ & “#&5| & “&| L70| .50 *
T 191 1% 13 |8 “ 5| % &% 194 b7 ¢
T 193 13 13 1“8 12 4| 247 T3 £
T 194 12 1} 4 &2 45 309 91 i
i 87 2 2  “f 2 ¢A| 8.66)] 1.06 #
T 39 2 2 %" F &3 43 | 1.26 26
natrs (o (> S R S (B S < [ SR 0 7 T O IS 6 «
iq 42 21 % | S| &°E 49 | 1.43 r
P 47| 2% | 20 % A3 %% |4e | 188 “
T 49| 23 | 24 |+ “3 [f“ 3] 55 [ 1.60 i

WEIGHTS AND DIMENSIONS OF REGULAR T-BARS.
UNEQUAL LEGS.

Waight

Depth Page
Section | of of of of per of
Namber, | Flange. | Bar. Flange. Stem. Foot. | Section, | Number of
Inches. | Inches |  Inch Toh | Poands, | By fox | OO
s R M 14 | Hhtol |Fftosy| 148 43 25
i 18] 1} 1| & “F 31 1.66| 46 i
i 20| 1% 13 1 & “fl § 9% 1251 37 &t




48 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF STANDARD ANGLES.
EQUAL LEGS.

Sizes not specially marked were adopted as standard, May 21, 1010, by the
Association of American Steel Manufacturers, for bridge, car, ship and general
building construction. Sizes marked * are of special thickness and ase not
A, A/'S. M. Standard.

Sootion | - iong, | TGk | VOIEM| AT gution | Thick- | Weight AL
Fum- ness. | Foot, |Section. | Num- ness. | oot Seotion,
L Inches. | Tnch. | Pounds. | $q.Ins. 0 Inches. | Inch. |Pounds.|Sq.Ins.
Al 1ix1} 123 36| A23 4 x4 82 | 2.
“ 1 13 x 1} é 180 58| « | 4 x4 1;‘ 9.8 %ég
| Bx1h| ¢ | 234 69| « |4 x4 EJ 11.3 | 3.31
“ 1 13x13| 5 | 286 84| « |4 x4 | TH128 | 875
*OOlx1d) § | 335 98 « |4 x4 | St[143 | 448
*A152 x2 | & | 1.65 48| « |4 x4 | §i[157 | 461
¢ |2 x2 | fef| 244 T2 « |4 x4 | $1[{17.1 | 5.08
« {2 x2 | ¥t| 819 94| « |4 x4 | 31185 | 544
2 3 "3 1o | 892 1.15f= « | 4 x4 | 33 (199 | 584
s be T8 (b | g [ anhl™ " [ 26 H AR 60
s e le et g s.ogj 1.75
A7 24x 2| 3 2.08 .61 A“?.T’ 6 x6 271149 | 4.36
“ 1 2kx2h| % | 3.07 .90 6 x6 ﬁ-‘i 17.2 | 5.06
“« |2kx21| A4 41119 : 6 x6 1}1 19.6 | 5.75
“ 12tx2| &tl 50| t47| & |6 x6 | 57210 | 643
« |2ty 2l t| 59178 6 x6 1242 | 711
« |oixst| AT 08|20l « |6 x6 | 13f|2es | 778
*« lorxob| % | 771225 :: 6 x6 17(28.7 | 844
A198 x8 | 31| 49| 144 & [6 x6 | 13 (810 | 9.09
“ 18 x3 | &t| 61178 6 x6 & (331 | 9.78
@ lignsg t 7.2 |241] © | 6 x6 1% (353 |10.37
“« |3 %8 it 83| 2431 6 x6 1 (374 [11.00
“« 13 x8 | 31| 9.4 (275
*« 13 x3 | & |104]3.06
a2l 3433 | ¥t| 5 | Leof A8 X3 | L 356 | 568
“ | 85x 3% | &t| 7.2(209] « |g x8 1;’ 2.7 | 9.61
“ | 83x3k| ¥t| 85(248] « |g x8 | 13 358 [10.53
“.|83x3%| Fpt| 98|287] « |g x8 | ¥ |389 [1144
«|sixa | ¥ 11| 32| < 0 |12,
s 8 x8 | 13 |42.0 |12.34
81x 8% | St|124(3.62) « |g x8 | T [450 [1328
“ |8x8%| §1/13.6(3.98 « |g xg | 3% |48 |1412
s« |3ix3t| 43 |148|434] « |8 x8 | ¥ |510 |1500
«« |3ivsi| 7 |16.04.69| « 2 0 |15
Gn |1 E iR NI £ 8 x8 |14 [54.0 [15.87
e i? 1111508 « |8 x8 | 14 |56 |16.78

Standard Angles vary only by k inch, Sections shown on page 17.
fStandard Ship Section.
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B0 CAMBRIA BTEEL.

WEIGHTS AND DIMENSIONS OF STANDARD ANGLES.
UNEQUAL LEGS.—CONTINUED.
Sizes not specially marked were adopted as standard, May 21, 1010, by the

Association of American Steéel Manufacturers, for bridge, car, ship and general
buildmg construction. Sizes marked ¥ are of special thickness and are not

A. S, M. standard.
| rhick. | Weight | Ares . | Weight| Area
. . . Thick- 3 ansions, | Thick-
8;2211 PRATEION. | e, m Sue:fian. m? B L 1):)"01. ISe:I.Enn.
ber. e ber.
Inches, | Inmch. | Pounds. | 8q Ins. Inches. | Inch. | Founds. | 8q. Ins.
| At05| 6 x3% | #1|11.7 | 3.42] A107| 6 x4 § (123 | 3.61
| “« |6 x3%5 | &T(185 | 397 ¢ 6 x4 7z [143 | 418
.16 3% | 471153 | 4.50) ¢ 6 x4 + 1162 | 475
“ | 6 x8% | &I|171 | b0O3] © 6 x4 vr (181 | 5.31
“ | g x3% | ET|189 | 55| “ |6 x4 | § [200 | 588
“« | 6 x3% | H7/206 | 6.06] 6 x4 1t 121.8 | 6.40
“ | 6 x3% | ¥T7[224 | 6.56] ¢ 6 x4 7 (236 | 6.94
“ 16 x83 [ 43 (240 | 7.08] “ 6 x4 1 |64 | 747
“ |'g x84 | &£ |27 | T.ha] ¢ 6 x4 I |272 | 7.98
*« 16 x3%| 3% |27 | 8.08|* ¢ 6 x4 13 |28.9 | 8.50
sa 15 x3% | 1 ]289 | 8BOL*° 6 x4 1 1306 | 9.00
WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES.
EQUAL LEGS.
Thick- | Weight | Area | .. | Thisk- | Weight| Ares
Sisl:-?nlnmmm hss, I}:;. of . sg?é:_“ Dimensions. | pagg. ﬂ of
| Inches. | Inch. | Pounds.| 8q.Ins. Tnches, | Inch. |Pounds, | Sq. Ins.
A3 3x 3|1 B9 A7T|A41| 22 x2 | & | 278 .81
“ 103 x-3| 4 | B4 28] ¢ |23x2:| % | 3.62 1.06
[ « loix2t| & | 45/ 131
AM L 11| 34
X . ‘.
« Ad43(23x23| 1 | 45| 1.31
1 xd 3} 1.49 | 44 : 21 x 2; & | 56| 162
A38 tix13| § | 101/ .30 et B B
« | 1ix1i| & |1.48] .43
o e 7 553 | Y 1.92| 56 |A47| 5 xb ;"I‘ 12.3 | 3.61
* 5 x5 | v5T|14.3 | 4,18
A0 13x1 3 | 144 42] ¢ 5 xb 111162 | 4.75
“ 1 13x13| 3 (212) 62] ¢ 5 x5 %1 18.1 | 5.31
@ 13=xi1 3” A e s B Ly 5 xb £ 1120.0 | 5.86
S TP 3.39 (1.00] ¢ 5 x5 Ht21.8 | 6.40
¢ 113x1 i 3.99 1147] ¢ D xH $1123.6 | 6.94

Standard Angles vary only by % inch. Sections shown on pages 18 and 19.
t Standard Ship Section.




CAMBRIA STEEL. 51
WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES.
UNEQUAL LEGS.
e e e
Inches | Inch | Pounds Sq. Ins Inches | Inch | Pounds | Sq, los.
A129) 3 x2 | # | 3.07 | .90{A109) 7 x33 7 [15.0 | 440
“« |8 x2| 3 |41 _1.19' « [7 x| 3 [17.0] 5.00
« 18 x2| # |50 [147] « [7 x33) & [191] 5.9
« |8 x2| 4 |59 [178] « |7 x3| § |20 647
“« 18 x2| o |68 200 |7 x3)| H[280] 675
« |8 x2| ¢ |77 228 « [7 x3) % [249| 731
“ |7 x34| 1|28 7.87
AlS1 4 x33 & |77 (225 , |, o1 3 |87 82
D Ut 0 ol gl RN 8 MY PV
B s B el b BN LR R ECTINT)
« |4 x93 3 [11.9 [3.50
« |4 x33) & |133 |3.90
e L4 xn| § luz |aso]At12|® x8| 3|20 67
< Vool @ fioo [ass] T |3 8| o [26T ) e
“« |8 x6| §|285| 836
A138) 5 x4| ¢ 110 |28 “ |8 x6| H|312] 15
« |5 x4| & [128 |875] « [8 x6| 3 |388] 9.94
« [5x4 3 [145 [428] « |8 x6| #[865 1072
« |'s x4| & [162 |475] « [8 x6| § |30.1|11.48
« |5 x4| ¢ |178 |528] « [8 x6| 1 |417 (1225
« |5 x4 b [195 [572] « [8 x6| 1 |442 (19,00
Sections shown on page 19.

P fidailabias R



b2 CAMBRIA STEEL.

BEAM TABLES.

Tables of safe loads for beams and channels and spacings of
I-Beams for floors are given with explanatory notes on pages
100 to 135.

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 66 and 67.

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 53, 54 and 55. Explanations and
tables of limiting spans for which these standards may be used are
given on pages 56 to 59. 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:

EIWRIBBESIG ¢ s dasaeiiis 70 Ibs. per sq. ft.

8T e e AR A R S 70 to 100 Ibs. per sq. ft.
Buildings for publicassembly.120 to 150 Ibs. per sq. ft.

Stores, warehouses, etc... .. .150 to 250 Ibs.and upwards persq. ft.

On page 328 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"
BEAMS AND CHANNELS

g >

s

2-8"x 4"x 2"ANGLES-2"LONG = h
WEIGHT 4.1 LBS. 2- 6% 4"x 2ANGLES-3"LONG
WEIGHT 6.2 LBS.

FOR 12"
FoR 8! 8" AND 10” BEAMS AND CHANNELS
BEAMS AND CHANNELS -52L%-

2- 8"x 4”x §"ANGLES.51"LONG

WEIGHT 113 LBS. 3- 4"x 4"¢ 11" ANOLES-8 L"LoNG

WEIGHT 18,1 LBS.

FOR 16," 18”AND 20"
BEAMS AND CHANNELS

2-4"x 4"x 2"ANGLES-115 108G
WEIGHT a7 L8S. 2- 4"x 4"x 4" ANGLES-174"LONG

WHGRT a7.4 LBH.

All rivets and bolts to be 34 diameter; all open holes |1 diameter.




CAMBRIA STEEL.

STANDARD BEAMS OF THE SAME OR DIF-
FERENT SIZES FRAMING OPPOSITE,
BOTTOMS OR TOPS FLUSH.

LOCATION OF CONNECTION ANGLES FOR
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CAMBRIA STEEL.
STANDARD BEAMS OF THE SAME OR DIF-
FERENT SIZES FRAMING OPPOSITE,
BOTTOMS OR TOPS FLUSH.

LOCATION OF CONNECTION ANGLES FOR

el hew Db (i il o

i e e = S S R - G
a %mmmfﬁm%&sm“u%mmm%% X
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(o]
Inches Inches | Inches | Inches
M
L
4

SN e e W E N o daowam o am oW
QNN ARROD ARAXROOH RODOOHD RO NOW

A
Inches

s o i S B S e P b o A oo
WEHO FHHOD HHHOD D HHBOD DO 44637902

o
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%
i
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M
Inches
b
b
b
8
7
7
7
7
7

*HEE R
902530%
et et O

Main | Opposite
Bam | Boam
g+
o%
10
12
g+
a*
10
12+
15
8*
g*
10
12+
15
18
/*
a*
10*
12+
156
18
20

Depth of Beams
Inches

QRRR LVOLE PORROD SOOOSOO M%MMMM&.

*Opposite beam must be set back one inch to clear rivet heads.




56 CAMBRIA STEEL.

STANDARD CONNECTION ANGLES FOR
I-BEAMS AND CHANNELS.

Standard connection angles for all sizes of beams and channels
are shown on page 53. These are of sufficient strength for all usual
connections of the various sizes shown, figured on the basis of
34 inch rivets or bolts and the followlng allowable unit stresses
in pounds per square inch.

[ swue | RS |

Single Shear......... 12000 10000 8000

Bearing—One Side. . . 24000 20000 16000
“ —Enclosed. . . 30000 20000 16000

In cases where beams frame opposite, the web between out-
standing legs of standard connection angles should not be less
than 5§ lIlC%l thick.

When beams of very short spans are loaded to their full capac-
ity, theend 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 CHANNELS FOR LIMITING
VALUES OF STANDARD CONNECTION ANGLES.

Web Outstanding Legs Connection.
Channel. Connec-
tion. Field Rivets. Fiald Bolts.
. Woight | Enclosed | Single Shear | winimum | Single Stear | Minimnm

:::‘ :; Pt per Foot. Sh:;lfhl':r%ts. h%;::lwls:lrm Span. | Rough Bolts, | Span.
Inches. | Pounds. Pounds. Pounds. Feet, Pounds. Feet.
ChH 3 4.0 7650 8840 3 7070 9
# # 5.0 11700 * 8 % 1.0
i & 6.0 16200 & 4 £ 1.1
C9H 4 5.2b 8100 8840 1.3 7070 1.5
. ¥ 6.256 | 11250 y 1.3 4 1.6
& L. 7.25 | 14850 £ 1.4 - 1.8
C 13 5 6.5 | 8550 8840 1.9 7070 2.3
g e 9.0 14850 & 2.2 / 2.7
# & 11.5 21600 % 2.6 & 3.2
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MINIMUM SPANS OF CHANNELS FOR LIMITING
VALUES OF STANDARD CONNECTION ANGLES.

Web Outstanding Legs Connection.
Channel. Connec- 3 =
tion. Field Rivets. [ Field Bolts.

. Weight | Enclosed | Single Shear | winimuy | Single Shear | Minimum
m S per Foot. &E;’E:Em nﬁ;imﬁm Span. i Rough Bolts, |  Span,
Inches. [ Pounds. Pounds. Pounds. Foat, Pounds, Feet,
17 6 8.0 9000 8840 2.7 7070 3.3
. 2 10.5 14400 " 8.1 i 3.8
o i 13.0 19800 - 3.5 # 4.4
= & 15.5 25200 % 4.0 G 5.0
21 7 9.75 9450 8840 3.7 7070 4.6
% y 12.25 | 14400 v 4.2 ) 5.3
% & 14,75 | 18900 o 4.7 ! 5.9
# # 17.25 | 23850 & 5.2 o 6.5
® “ 19.75 | 28350 “ 5.8 3 7.2
25 8 11.25 | 19800 17670 2.5 14140 3.1
b i 13.75 | 27900 s 2.8 £ 3.4

# & 16.25 | 36000 = 3.1 N 3.8
£ 5 18.75 | 44100 “ 3.4 » 42
# ! 21.256 | 52200 4 3.6 3 4.5
29 9 13.25 | 20700 17670 3.2 14140 4.0
. # 15.00 | 26100 o 3.5 5 43
“* # 20.00 | 40500 “ 41 ¢ bd
¥ 4 25.00 | 54900 * 4.8 * 6.0
33 10 15.0 21600 17670 41 14140 5.1
W 4 20.0 34200 ¥ 4.8 ¢ 6.0
B £ 25.0 47700 & 5.5 * 6.9
# 4 30.0 | 61200 s 6.3 % 7.8
* ¢ 35.0 73800 ¢ 7.0 g 8.8
c4 12 20.5 18900 26510 6.1 21210 6.1
= o 25.0 26320 & 4.9 2 6.1
i & 30.0 34420 # 5.5 # 6.8
& ¢ 35.0 43200 “ 6.0 # 7.6
5 & 40.0 |- 51300 £ 6.6 & 8.3
- 53 15 | 33.0 36000 | 35340 6.3 28280 7.9
e i 35.0 38700 e 6.5 % 8.1
= * 40.0 46800 “ 7.0 & 8.8
g i 45.0 55800 5 7.6 et 9.5
= e 50.0 64800 & 8.1 i 10.2
e % 55.0 73800 & 8.7 f 10.9
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MINIMUM SPANS OF I-BEAMS FOR LIMITING
VALUES OF STANDARD CONNECTION ANGLES.

= Web ‘ Outstanding Legs Connection.
tion. | Field Rivets, Field Bolts.
Weight | Enclosed | Single Shear | winimym | Single Shear | Minimum

th. Bearing Rivets
i | D% | oo poo. | yootinke Turoed s Spn | Rough Bolis | Spen

I-Beam.

Kumber, i e
Inches. | Pounds. Pounds. Pounds. Feot. Pounds. Feet,

B 3 5.5 7650 8840 1.2 7070 1.3
& % 6.5 11700 i 1.1 s 14

% % 7.5 16200 . 1.2 = 1.6
B9 4 7.5 8550 8840 1.8 7070 2.3
7 e 8.5 11700 % 2.0 % 2.4

. . 9.5 15300 - 21 - 2.6

. 3 10.5 18450 “ 2.2 “* 2.7

B 13 b 9.75 9450 8840 3.0 7070 3.7
« “ (1225 16200 | * 3.3 . 4.2

G A T 1 O A IR T

B 17 6 12.25 | 10350 8840 4.4 7070 5.5
. s 14, 75 15750 B 4.9 s 6.1

& 8 17.26 | 21150 = 5.3 # 6.6
B 21 7 15.00 | 11250 8840 6.3 7070 7.9
= 3 17.50 | 15750 . 6.8 o 8.5

" oy 20.00 | 20700 + 7.3 TR % |

B 25 8 18.00 | 24300 | 17670 4.3 14140 | 54
& = 20,25 | 31500 » 4.6 = 8.7

" o 22,756 | 30600 | . “ 4.9 * 6.1

v £ 25.256 | 47700 . . 5.2 ¥ 6.5
B 29 9 21.0 26100 | 17670 5.7 14140 7.2
« “ 1250 [36900 | < |62 | = | 78

« | « 1300 | 5130 | <« |69 | = | 86

» ' * 35.0 65700 " 7.5 . 9.4

B 33 10 | 25.0 27900 | 17670 74 14140 9.3
ol ! 30.0 40600 = 8.1 =~ 10,2

% * 356.0 54000 " 8.9 el 1151

o # 40.0 67500 “ 9.6 “ 12.0
B4l | 12 [ 315 23625 | 26510 8.2 21210 9.1
% » 35.0 29700 * 7.7 o 9.6

- - 40.0 37800 % 8.3 . 104
B105| 12 | 40.0 31060 | 26510 9.1 21210 | 11.3
. - 45.0 39150 * 9.6 - 12.0

& ¥ 50.0 47250 o 10.2 W 12.8

i # 55.0 48600 L 10.8 5 13.56
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MINIMUM SPANS OF I-BEAMS FOR LIMITING
VALUES OF STANDARD CONNECTION ANGLES.

*Interior web edges of standard connection an-s-les must be chamfered to

= ' o Web Outstanding Legs C i
i tion. Field Rivets. Field Balts.

i Weight | Enclosed |Single Shear | winimen | Single Shear | Minimum
:::i :: g b per Foot. Shop Rivets. Tui‘ln:auizlrm Span. | Rough Bolts.| Span.
| Inched. | Pounds. Pounds, Pounds, Foet, Pounds. Feet.
B 1563 | 15 | 42.0 36900 | 35340 8.9 28280 | 11.2
E £ 45.0 41400 i 9.2 & 11.5
B " 50.0 50400 # 9.8 s 12.2
% o 55.0 59400 “ 10.3 * 12.9
# % 60.0 67500 % 10.9 * 13.6
B109| 15 | 60.0 | 53100 | 35340 | 12.3 | 28280 | 15.4
& i 65.0 62100 - 12.8 o 16.0
s * 70.0 70200 s 13.4 - 16.7
i = . 75.0 79200 - 14.0 s 17.4
1 3 2 80.0 88200 * 14.5 * 18.1
I B 113 | *15 | 80.0 72000 | 35340 | 15.9 28280 | 19.9
' 5 # 85.0 81000 ¢ 16,5 N 20.6
I . ¥ 90.0 89100 ' 17.0 & 21.3
# # 95.0 98100 & 17.6 s 22.0
# “1100.0 | 107100 £ 18.1 ¥ 22.6
B 65 18 | 55.0 41400 | 35340 | 13.4 28280 | 16.7
¢ (5 60.0 50400 5 14.2 = 17.7
= " 65.0 57600 = 14.8 # 18.5
" L 70.0 64800 = 15.5 - 19.4
' B73 20 | 65.0 45000 | 35340 | 17.7 28280 | 22.1
L & 70.0 52200 . 18.5 N 23.0
% y 75.0 58500 3 19.2 “ 24.0
B 121 | 20 | 80.0 54000 | 35340 | 22.2 28280 | 27.7
5 # 85.0 59400 % 22.8 ® 28.5
“ # 90.0 66600 . 23.6 L 29.4
e ) 95.0 72900 » 24.3 % 30.3
| s “1100.0 79200 Hy 25.0 - 31.3
* B89 | 24 |80.0 | 67500 | 53020 | 17.6 | 42410 | 21.9
$ * 85.0 76950 * 18.2 i 22.8
i * 90.0 85050 * 18.8 o 23.5
| > & 95.0 93150 " 19.4 4 24.2
g “ 1100.0 | 101250 . 20.0 - 25.0
B 127 | 24 [105.0 85050 | 53020 | 23.8 42410 | 29.5
2 & 1110.0 93150 o 24.2 B 30.3

. ¢ 11150 1101250 | * | 248 ¢« | nge

avoid interference with beam web fillets.
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STANDARD SPACING OF RIVET AND BOLT HOLES
THROUGH FLANGES AND CONNECTION ANGLES
OF I-BEAMS, AND TANGENT DISTANCES BE-

o
‘ém
A% 02
Ins.| Lbs. | Ins. | Ins. |In. | Ins. |Ins.| Lbs. | Ins. | Ins. |In.| Ins
: y 23 ! 143|15 | 40| 3 |38 | 3¢ | 127
&8 | 29.-;,’“ ¥\ o T R e o
i " « | 55.0| " SH 2| e
4| 7.5 |14 ngJ,z_'__ [ (e Sijuieo.ay =i - i
|88 | c ol | 2| eeof s | awl 5|t
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H P e l’a,'. ¥ '{' « | goo| = [Targ| = «
ST A% 15 gg.g 33 ”}: %511’, 104}
Y 2 25 4 3 a 2 5 2
¢ | Sﬁs'ﬁ 6| ] so0| = mi ||
s # « [10000| * (a8 k| o
7|15.00| 21 [35¢ | 35| B&
« | 17.50 2 - g
“ 12000 “ |2i3 it " |8 | o) ax% Him | 184%
8 (1800 3¢ |, 9%| & | O] - 65.0 [ <=5 e I
« 23775 | * 24 -« s thtec 4
“[3838] c mg | < | 0| eso| s jmig | 4| 163
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CAMBRIA STEEL.

STANDARD SPACING OF RIVET AND BOLT HOLES
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62 CAMBRIA STEEL.

MAXIMUM SIZE OF RIVETS IN FLANGES
OF BEAMS AND CHANNELS.

I-BEAMS, CHANNELS.
Depth Diameter | Depih | Dinmoter | Depth Diametor
of Weight, of of Weight, of of Weight. of
Beam. Rivets. | Beam. Rivets. | Channel. Rivets.
I | | |
Inches, |Lbs. per ?Ll Inch Inches. :Lh&pu'?tl Inch. | Inches, i'l.hl. prr Ft.| [Inch
3 5.50 5 15 420 4 3 4.00 e
LS 7.60 1¢ 16 600, * 4 b5.26
b 0.75 Ly 15 80.0| ¥4 5 6.560 =
5] 12.26 by 18 650| * 6 8.00 5
7 | 16.00 . 20 650, * 7 8.76 =
8 18.00 e 1 20 800| * 8 11.26 e $
8 | 21.00 X 24 800 * 9 | 13.26 o
10 | 25.00 1 24 |1050| “ 10 | 15.00 Ny
12 | 81.60 £ | 12 | 20.50 %
12 | 40.00 ~ | 15 | 83.00 =

|
|

STANDARD SPACING OF RIVET AND BOLT
HOLES IN ANGLES, WITH MAXIMUM

riverg v SIZE OF RIVETS TO BE USED. . ..panon
ORIMPED ANGLES FOR RIVETING
55 s

b= 2t+1%"
MINIMUM 3" _
ANGLES
Langia Diam. f Length Diam. | Length I Dia
m i m Lﬂ‘fn m n o ﬂfm
Leg. Rivet. | Leg. Rivet. | Leg Rivet
AR e ede PEER NN | (S DN i) il i 50 L L
Ins, Ins, Ina, Ins, Ins, Ins; Ins Ins, I Ins. Ins, Ins
| | % 1o || % |a |ox].. |,....| 3
DL B E R | HE |8 | B | B e
16 | % | 3 |2 |25 | “ )6 |8 |© |13
1 | 8 | ¥ @ |14 | ¢ |e |8 |e%| Bk |
14 NP R B o I O A 2l ot I 8 9
13§ 1 W | 84 141 8 4% 1 8 " 14
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BEARING PLATES FOR SHAPES USED AS
BEAMS.

Shapes used as beams resting on masonry walls or piers will generally require
bearln plates of steel or their equivalents, set in or upon the masonry to prop-
erly dlﬂ.rlbur.e the load thereon with due regard to the a safe p
for the class of stonework or brickwork in question.

A table of bearing o}ﬂam is given on page 65, which nTm the bearing values
ln[émunds for pl;l:s arious sizes based on the safe unit pressure n]]mhle for

erent classes of masonry, As the strength of rnawnry varies largely accord-
ing to the qualities of the material used, the workmanship and age, it is impossi-
ble to give absolute figures for safe |.m:t.£1 ures for all dam of work, but the
vaiwgivmnn;nn&!m rly represent ;hesefuttheuma]ijndl
of ordinary architectural masonry. The strength of ordinary Iy
depends upon the crushing value of the mortar or cement used am'l does rlot
bear any fixed relation to the ultimate strength of the brick or stone entering
into the construction.

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
should be computed for each case.

For a plate of given length and breadth the thickness depends upon the
allowable load and unit stgess, and the width of the flange of the beam or
channel resting upon it.

The thickness may be determined by the following formula

R
t = 866 (1— b) ‘\’ Pl
t = thickness of plate in inches.
= length of plate in inches, in a direction perpendicular to the axis of the
beam or channel.
b = width of flange of beam or channel in inches.
R = reaction at point of support in pounds.
For uniformly distributed loads, R = ont-half of the load given in Tables of Safe
a]]lmﬁ'emm . ln'd3 gt inch on ext fibre of plate.
= allownble stress 1n pou: spersquare on extreme fibre
g‘-widl,hofplnteinthedlmctiun of the axis of the beam or channel; 4. e.,
bearing on wall in inches.
If p =16 ooo lbs, for steel we have

t= 00685 (1—-b) ‘\l’:

bl
ExXAMPLE,

What is the proper size of steel bearing Fl.ate to be used in a wall of brick laid
in cement mortar to support the end of a 10-inch standard I-Beam, weighing 40
pounds per foot, of 10 foot span, subjected to its safe load uniformly distributed?

On pagel09 in the Table of Safe Loads Uniformly Distributed for Cambria
I-Beams, the total load is found to be 33 850 pounds, and half of this, or 16 925
pounds, will be the reaction at each end.

On referring to the Table of Bearing Plates, on page 65, the proper size for
this load on the class of masonry in quutiu'l is found to be 6" x 10”. The

width of flange of a 10-inch 40 Ib. standard beam is 5.10 i
Substituting these values in the formula for thickness gives
t = 00685 (10 — 5.10) \l %5?126" 562

The nearest commercial size above this is &% inch, which is the thickness

nired.
"1.(1 lhon..er‘?la:e would suit the location better it may be seen from the table
that a plate 8 x 8" will give the necessary bearing value and the thickness of
this would be

£ = 00085 (8 = 5.10) 4 10225 . 335

and the nearest commercial size above this is x". whlch is the thickness required.
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64 CAMBRIA STEEL.
STANDARD
BEARINGS AND BEARING PLATES.
gize Bearing Plate.
of Beams and Bearing.
Channels. Dimensions. Weight, Area
Inchon. Inches. Inches. Pounds. 8q. Inches.

3 6 6x 6x4i 3.9 36
4 6 6x 6x} - 36
b 6 6x 6x1 ® 36
6 6 6x 6x1} . 36
T 8 8x 8x14 9.1 64
8 8 8x B8x1 . 64
9 8 8x 8x1 s 64
10 12 12x12x 1 30.6 144
12 12 12x12x % - 144
156 12 12x16x § 38.3 180
18 15 156x15x § 55.8 225
20 15 15x18x1 76.5 270
24 15 15x18x 1 5 270

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

Pounds Tons

Material. el Iy

[

Rubble Masonry m Cement Mortar | 250 18.0
e NS T AR A O ol o am 21.6
First Class Sandstone {Dimension Stone). 1 400 28.8
BN ST APt o = ool bTavalat e ase s 500 36.0
L R e T e S G TN . ML 600 432
Portland Cement Concrete 124, - -5 600 432
- 1 G5 B e | 500 36.0




CAMBRIA STEEL. 65
BEARING PLATES FOR I-BEAMS AND CHANNELS.
I Safe Bearing Value of Plate in 1000 Pounds.
: S | B | pei Sand- | Lime- Conerste, | Conerata,
i m:tu. in ementi ip Gement) gione, | gone, | Crenie: | 1:3:4. | 1:2:5.
| "250 1bs. | 400 1bs, | 400 Tbe. | 500 Ibs. | 600 Ibs, | 600 lbs. | 500 Ibs.
“Tus, | » Ins, |persa.in.|per 8q.in.| per sq.in.| per sq.in. per sq. in.| per sq.in.| per sq. in.
4 | 4x 4| 4.0 48| 64| 80| 96| 96| 8.0
4 | 4x 6| 6.0 72| 96| 12.0| 144 | 144 120
4 |'4x 8] 80 9.6 128 | 16.0 | 19.2| 19.2| 16.0
6 | 6x 6| 90| 10.8| 144 | 18.0| 21.6| 21.6| 18.0
6 | 6x 8| 12.0| 144 19.2| 24.0 | 288 | 288 | 24.0
6 | 6x10| 150 | 18.0| 24.0| 30.0 | 36.0 | 36.0 | 30.0
8 | 8x 8| 16.0 | 19.2| 25.6| 32.0| 38.4| 384 | 32.0
8 | 8x10| 20.0| 24.0| 32.0| 40.0 | 48.0| 48.0 | 40.0
8 | 8x12| 24.0 | 28.8| 384 | 48.0| 57.6| 57.6| 48.0

10 |10x 10| 25.0 | 30.0| 40.0| 50.0 | 60.0| 60.0| 50.0
10 |10x 12| 30.0 | 36.0| 48.0| 60.0| 72.0( 72.0 | 60.0
10 |10x 14| 35.0 | 42.0| 56.0| 70.0| 84.0( 84.0| 70.0

12 |12x12 | 36.0| 43.2| 57.6| 72.0 86.4| 86.4| 720
12 |12x 14| 42.0| 50.4| 67.2| 84.0 | 100.8|100.8 | 84.0
12 [12x 15| 45.0 | 54.0( 72.0| 90.0 | 108.0 [ 108.0 | 90.0
12 | 12x 16| 48.0 | 57.6| 76.8| 96.0 | 115.2 | 115.2 | 96.0
12 [12x 18| 54.0 | 64.8| 86.4 [ 108.0 | 129.6 [ 129.6 | 108.0

14 [14x14| 49.0| 58.8| 78.4| 98.0| 117.6 | 117.6 | 98.0
14 |14x 16| 56.0 | 67.2| 89.6 | 112.0 | 134.4 | 134.4 | 112.0
14 |14x 18| 63.0 | 75.6|100.8 | 126.0 | 151.2 | 151.2 | 126.0
14 |14x20| 70.0 | 84.0|112.0 | 140.0 | 168.0 | 168.0 | 140.0

15 |15x 15| 56.2 | 67.5| 90.0 | 112,56 [ 125.0 | 135.0 | 112.5
16 | 156x 18| 67.5| 81.0 [ 108.0 | 135.0 | 162.0 | 162.0 | 135.0

16 | 16x 16| 64.0 | 76.8|102.4 | 128.0 | 153.6 | 153.6 | 128.0
16 | 16x 18 | 72.0 | 86.4 |115.2 | 144.0 | 172.8 | 172.8 | 144.0
16 | 16x20 | 80.0 | 96.0 [127.0 | 160.0 | 192.0 | 162.0 | 160.0
16 | 16x 22 | 88.0 | 105.6 | 139.8 | 176.0 | 211.2 [ 211.2 | 176.0

18 |18x 18| B81.0 | 97.2|129.6 | 162.0 | 194.4 | 194.4 | 162.0
18 | 18x 20| 90.0 | 108.0 | 144.0 | 180.0 | 216.0 | 216.0 | 180.0
18 | 18x22 | 99.0 | 118.8 [ 158.4 | 198,0 | 237.6 | 237.6 | 198.0
18 | 18x 24 | 108.0 | 120.6 | 172.8 | 216.0 | 259.2 | 259.2 | 216.0

20 | 20x 20 | 100.0 | 120.0 | 160.0 | 200.0 | 240.0 | 240.0 | 200.0
20 |20x 22 |110.0 | 132.0 | 176.0 | 220.0 | 264.0 | 264.0 | 220.0
20 | 20 x 24 | 120.0 | 144.0 | 192.0 | 240.0 | 238.0 | 288.0 | 240.0
20 | 20 x 26 | 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) ¥ Allowable
Safe Bearing Value (per square inch) on the Masonry.
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STANDARD CAST IRON SEPARATORS FOR I-BEAMS.

Beams.
Out to Out & : et
a Weight ¢ s EI.E:: g §, 3 §£ Weight 'gp:g
Section | = TE®S) tar of 'g 7 ! y® of Balislis 5 =
per | of Boams. | Boams. | = dehl: EES .s‘g*i
lm'_ht. SAR S AR e ) = Wt and EE
b, | d Al ‘t gﬂl cl|xm|™* g.-::_g
tns.[Pounis. Inches | foches. T, [Pounds. Pounds| Tn. | Tns | Ins. [Pounds| P
SEPARATORS WITH ONE BOLT.
B 5| 3| 55| b5 | 8 110 | 47| 2 4 | 95|.123
B 9| 4| 75| b 9 | %13 | 26]* 431101 «
B 13| 5| 9.75 6 3% | “|118 | 48| ¢ 4i 104 *
B 17| 6(12.25| 78 | 4 3130 | 59| oy A%y ¢
B 21| 7(160]| 7 4 | “ 133 | 85| " by|1.14)| “
B 2| 8/180| 8 4 |*“|38 | B~ ide]
B 29| 9121.0] 9% |5 |*“)|50 | B85|* 64 ]128] “
B 33/10/250| 9 63 £120. 198 % 631126] “
B 4112|3815 | 10 b | *|7h |14 ® 7 |182] ¢
B105| 12 (40,0 | 11 6 100 1A * 751138| ¢«
s s SEPARATORS WITH TWO BOLTS. _
B 4112|315 | 10 b} | 4| 78120 | 63| 7 |2.64].246
B105| 12 |40.0 | 11 6 S 781120 % | #4278 “
B 5315420 | 11 ﬁi “l115(160 |« |7 |72|28] ¢
B 10815 |60.0 | 12 6 “1115(150( “ |« |8k|295)|
B113]15(80.0 | 13 6.1 %1510 %] *|9. 03121 *
B 65|18 |55.0 | 12 61 | £|165|208| “ |9 |84]|295| ¢
B 73120(65.0 | 13 7 “117.5|260) “ 110 (83301
B 121]2080.0 | 14 T2 | ¢ |17.6 126800 % | % |9}F|3149]| “
B 89|24 80.0 | 14 T4 | 412650825 “ |12 1931319 “
B 127 | 24 [105.0| 16 B | ¥ 255|825 % | “|95[326]

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 i sizesof L may be obtained by adding twice the increase of
web thickness to the lengths given.
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i nomas uu&‘mm
an ex. -
e o Y I I TP
5 Weight |5
UG i E O P gl
per |ofBeams, | Beams. | i |Weight(™ 5 ’ggg .sg'g
Nom- || 0 33% a s 3&
ber, | @ a | B¢ g‘gﬁ o|=|™*|523
s, [Pounde| Tnchee, | Enche.| In. |Pounds. Pounda| To. | Ts. | Tos. [Founds. Pound
SEPARATORS WITH ONE BOLT.
6| 3| 65| 5&% |3 | & | 11| 20(% 4 | 95|.123
9| 41 76| B% | 8% | “ | 16| 98" AR (40150
13| 5| 9.75| 6% | 3% [ “ [ 2.0| 49) ¢ 43 1.04| ¢
17| 6(12.25 7% (4 |4 ) 33| .78| ¥ bl141] ¢
2L 7160 T | 4% | %) 38| 92)]¢ 6| 114 ¢
25| 8/18.0 | 8% | 45 | “ | 47([1.06] ¢ b3 |17 ) ¢«
201 9(21.0( 9% | 6 |« | 59[120] ¢ Ei 123 “
3310260 | 9 by | “| 68133 ¢ 64126 ¢
41(12(31.5 | 103 | 63 | “ | 88 [161| ¢ o 1 1 ) (R
10512400 | 11 | 6 |« | 89|1.58| « | |7|1.38] ¢
SEPARATORS WITH TWO BOLTS. .
41(12 (315 | 10 b3 |4 | 95|161| | 63/7 [2.64].246
105 12 [40.0 | 11 6 |“| 956|158« | “|7%|2.76]| ©
5315420 | 11 6} | “|125(2.02| (7 |75|28 “
109| 15]60.0 | 12 67 | “[18.0(1.97 « |« |[8F|R9% |
113 | 15|80.0 | 13 ™| “ 182181 * * )9 |348]| “
65|18 |55.0 | 12 62 | § /198|241 | “ 19 (8|29 ) “
73120(65.0 | 13 7 | “[2.9(337“ 10 [84]3.01)
B 12120 |80.0 | 14 73| © 246 (334 “ | “[9}319) ¢
B 89|24 80.0 | 14 73| “ 1303 (407« (12 [9}]138.19] ¢
- B127|24105.0| 16 8% | “|825|407) %[ “|95)3.26| ¢

Lengths and weights of separator bolts in above table are for girders composed

| of two beams of minimum section as shown. Lengths of bolts for intermediate

and maximum sizes of beams may be obtained by adding twice the increase of
| web thickness to the lengths given.

L Ul s e A
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FIREPROOF CONSTRUCTION.

Buildings of fireproof 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 I-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 [-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,
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WEIGHTS OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.
END CONSTRUCTION, FLAT ARCH.

Width of Span b Beams. Depth of Arch. | Weight per Squaro Foot,
5 feet to 6 feet. 8 inches. 27 pounds.
ey R L o
Toa 2% " ater M 100 % L
Sou As00 ® 18 s 8 ol
HOLLOW BRICK FOR FLAT ARCHES.
(SE CONSTRUCTION.)
Width of Span between Beams, Depth of Arch, | Weight per Square Foot.
| 3feet 6inches to 4 feet 0 inches.| 6 inches. 27 pounds.
g0 . g Sag R (w [ - TR
4 “ e “ 5 “ 0 “ 8 “ m “
Bt e . G % o = 9y X Bl
6 “ 0 . O ol 10" "
N * 6 - i s 4 %
PARTITIONS.
Thick Waight per Square Foot.
| Hollow Brick (Clay) Partitions. 2 inches. 11 pounds.
[ “w W [ a “ 14 i“
| I “ “ “« “« 4 “ 15 i
L § @ “w 3 5 “ 19 @
[ “ “ “ 6 “ m “w
w“ “w “ “ 8 i@ 2? “
Porous Terra-CoEta Partisions. 3 : 16 :
“ “ “ @ g “ g [
“ 3 @ 3 s “ 23 @
“ “ “© “® 8 “w 3_% “®
FURRING, ROOFING AND CEILING.
Thickness, Weight per Square Foot.
Porous Terra-Cotta Furring. 2 inches. 8 pounds.
L L/ “  Roofing. oL 1841\
“w “w “ 3 “ 14 “
“ . “ £ 4 180 s
- . “  Ceiling. o i) N
- “ “ “w 3 “ 1‘ [y
“w @ “ “ 4 “ 18 “

z_l'l

Porous Terra-Cotta Partition, 8 poun
8" x 31" x 21" Hollow Brick, 3000 Ibs. per 1

§ o Segmpcatal Arches, 34} pounds per square fogt.

gafer square foot.
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TABLES OF SAFE LOADS—TERRA COTTA FLOOR
ARCHES.

The Table of Safe Loads for Flat Arches, page 71, is applicable
to all shapes of blocks. The areas given are obtained by in
a plane through the blocks at right angles to all the webs an
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.

Examrre.—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(;i;mg; 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.
27%— 321': 239 Ibs. = Safe Load in Ibs. per sq. ft. for

F. of 7.
271 X 7 + 5 = 379, — 32 = 347 Ibs., Safe Load for S. F. of 5.

Tables of Safe Loads for Segmental Arches in spans up to 10
feet are given on pages 72 and 73. 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 (Tnicularly
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.
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SAFE LOADS FOR FLAT FLOOR ARCHES
OF SEMI-POROUS TERRA COTTA.

As given by manufacturers of this material.

Bafety Factor 7.
amoms. | @ s | ?im | 8ts, | 9t | 108 131;:‘-1-5;
S8quare Inches.
AREAS. —
31 | 84 | 87 | 40 | 48 | 40 | b8
BPANS. Pounds per S8quare Foot.

1ft 6In 1928 | 2468 | 3069 | 3733 | 4459 | 6097 | 9022

= 1085 | 1388 | 1726 | 2100 | 25608 | 3430 | 5075
i 694 | 8881104 | 1344 | 1605 | 2195 | 3248

oy 482 | 6817 | 767 | 933 | 1114 | 1524 | 225656
- Yabs 410 | bR256| 650 | 795 | 950 | 1209 | 1922
n £ 354 | 453 | 5663 | 685 | 819 | 1120 | 1657
i = 308 491 | 597 | 718 976

205 271 | 847 | 431 | b525| 627 | 857| 12868
L A 307 | 882 | 465 | bbb5 759 | 1124
5 214 | 274 | 341 | 414 | 495 | 677 | 1002
i Al 192 806 | 372

2“0

2“6

3“0

St 8

3.5 8

3“9

4 * 0

4 “ 3

4 “ 6

4 *9

At

- 167 201 | 250 | 304 497 | 786
5°“6°" 143 | 183 | 228 | 277 | 331 | 453 | 671
Il 131 68| 208 | 2564 | 803 | 4156| 614
g =0 120 191 | .288 | 278 | 381 | 563
i e 111 142 | 176 | 215 | 266 | 351| 519
8 * a" 181 |_163 | 198 | 237 | 324 | 480
g.*'g " 121 1561 | 184 | 220 | 301 | 4456
i ot W 113 | 140 | _171 | 204 | 280| 414
0 e 122 7149 | 178 | 243 | 360
S 40X 107 | 181 | 166 | 214 | 317
- B 116 | 1388 190 | 281
-+ I 8 103 | 123 169 | 2560
TR s 111 162 | =225
10 * 0 *© 100 137 |_208
+ (0 Jdd - R 124 |~ 182
[ it ) Bl 113 | 167
T R i 108 | 153
i el Wiy 96 | 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 03
Below heavy lines, spans should be used for ceiling arches only.
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SAFE LOADS FOR TERRA COTTA SEGMENTAL
FLOOR ARCHES.
As given by manufacturers of this material.
Weight of Arch Blocks not included.
s Factor of Safety 7.
ARCESS, 4im | 6im | 8 | 10ms
Square Inches.
ARREAS, o [
a8 | @ | agl |y
SPANS. RISE.
Pounds per 8quare Foot.
Pt.-ins, Inches,
5 702 202 1078 1178
1 2920 1148 1414 15456
4-0 1Y 11556 485 1774 1939
114 1853 1740 2079 2272
13§ | 1546 1986 2373 2593
2 1736 33 2667 29156
% 616 792 946 1034
1 812 1044 1247 3
46 1{2 1020 1313 1568 1713
13 1196 1539 1838
13 1381 1775 2121 2318
2 1536 1976 23569 25678
% 551 709 847 926
1 7 951 1143 1249
5-0 14 911 1172 1400 1530
1is 1072 1379 1647 1800
13 1238 1592 1902 2078
2 1379 1773 2118 23156
3 499 641 766 837
. 1 672 64 1082 1128
5-6 14 826 10682 1269 1387
1? 98 12686 1512 1652
134 1119 1439 1719 1879
2 1258 1619 1833 2118
e 455 585 B899
1 612 788 941 1028
60 14 753 269 11657 1285
1l 898 1154 13 1507
13 1022 18156 1570 1716
2 1148 1476 1768 1927
b1 428 B51 658 719
1 562 724 864 ]
66 14 701 202 1077 1177
14 823 1058 1264 1382
13§ 947 1218 14556 1590
2 1055 13568 1622 1772
u 394 508 608 862
7-0 1 520 869 799 878
14 648 834 296 1089
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SAFE LOADS FOR TERRA COTTA SEGMENTAL
FLOOR ARCHES.
As given by manufacturers of this material.
Welght of Arch Blocks not included.
Factor of Safety 7.
AEs. | 4is | 6is | 8w | 10
Square Inches.
|
"8 " a8 | e T
. oo Pounds per Square Foot.
H.-ins, Inches,
| lﬁ 762 981 1171 1280
70 | 1 76 1127 1846 1471
2 83 1264 1510 1650
M 366 471 563 615
| 482 621 41 810
7-6 1 602 774 1011
4 §15 20 1089 1201
% 16 12563 1369
2 16 11786 1406 1536
1 841 439 b256 573
457 588 703 7
8-0 " b62 724 864
L 668 ] 102 1122
% 87 887 2} 1288
2 1 1312 1434
M 3819 411 491 536
L 428 551 868 719
8-6 114 527 678 10
L 14 638 63 1062
M 71 826 1108
2 807 1037 1239 1354
1 300 386 481 504
' 403 518 619 68v7
2-0 14 501 770 833
1ls +3: 10} 7568 808
13§ 877 871 1041 1137
2 769 1167 L 1275
* 888 364 435 475
1 38 489 B84 638
9-6 14 472 808 7326 793
1le g&l 721 862 942
13 823 983 1074
2 717 923 1102 1204
% 287 344 411
1 369 462 bb62
10-0 lﬁ 447 576 751
1 b31 683 16
13§ 610 784 237 1024
2 683 879 1060 1147
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TESTS OF FLOOR ARCHES.

A summary of the principal data and results of tests which
were the subject of a paper entitled “ Tests of Fire-proof Flooring
Material,"” published in the Transactions of the American Society
of Civil Engineers, Vols. xxxiv and xxxv, is given in the follow-
ing table:

BREAKING LOAD OF HOLLOW TILE ARCHES.

s | Bori- | procEs. |

i [ Total Mgfuf gontal | —————— Character | Manner
ltn:h. Bisy. mm Load. Sq‘?mt. gontal Thrust E of h“‘

Thrust,| PerFt | o Load. ying
== s of = ] Joints,
dns| Tos |Tos | Tos | Lbs | Lbs | Db |Areh | & | =
6. | 3.5 | 60|48, |13750{ 688 [29474| 7369 E | Hard | Dis. | Port.
7.5) 5. |46|11.5 | 9000, 2452 {10367 10818| “ b 4 I NM.
7.5( 5. | 60352 |11260 33750 11505 “ g Cen. | Port.
7.5 5. | 60|36.5 [13000 39000/12822| | Porons| “ o
8. | 7. |60 |38.25(14500| 31071 9747 « * 8 &
8. | 7. |60 (38.25/15750 - 33750110588 “ | Hard | * %
12. [10. | 60|41, |16400 24600| 7200 “ % it o
12. | 8.75| 60 | 10. | 3100 5314| 6377 « ¥ & |INM.
12. | 9. [ 60|10. | 5000 833310000, “ % £ of
12. | 9. | 60|10, |15100] 3630 [12583/15100, « % Dis. $
12. | 9.5 | 60|10, | 2500 3947) 4736) “ S Cen. |
8. | 5.5 |46|11.5 | 2500] 681 | 2614) 2727 S 5 Dis. | N.M.
8. | 5 |[45[11.5 | 1300] 362 | 1463| 1526 “ 4 & .
8. | 6. |60|36. [10000 25000| 8333 « 4 Cen. | Port.
8.| 5. |60|36. | 5700 380| 8450 2850 “ ¢ Dis. g
8. | 5. |60|12. | 3500, 700| 5250| 5250 “ ¥ 4 I'N.M
8. | 5.5 | 60|12, [10000f 2000 [13636/13636 “ “ 5 4
8. | 5.5 | 60|12, | 2500 6818 6818| « " Cen. #
8. | 5.5 |60 (24, | 9950, 995 |13568| 6784 « : Dis. i
8. | 5.5 | 6024, | 2500 6818 3209 « 5 Cen. X
10. | 7.5 | 60 1436, |13500/ 900 13500 4500 © . Dis. | Port.
10. | 8. |60 |37. |14500/ 940 /13594 4408] © i i A

Nore.—In the above table the following abbreviations are used: “E,"
End Construction; "S o Sl.d{'.' Construction; *Hard," ard Clay; * Pomus,
Porous Term-Cott.al 'Dis.," Distributed Load; “Cen.,” Concentrated Load
at Cente_r “Port.," Portland Cement, and ““N. M., " No Mortar.

he Loads Sq. Foot in the above table were obtained in all cases by
dividmg the ’Pﬂ tal Load by the superficial area of the arch in square feet.

The Horizontal Thrust for Distributed and Central Loads was obtained
by formule similar to those given therefor on the following pa e. and for
Cenr.tl;nl 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:

_ 3WL2
T"z&“

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
T = —
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
4 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 77. g
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:
L!
R=r re '—4-
R a.E?
conversely, r = 3 -+ R

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.

RS
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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 75.

A X R X 10000

a o WEY

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 15 000 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 78 to 81 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
New load in Iba. per 3q. ft, + weight of arch in 1bs. per 8q. .  "Pacing from table,

Weights of tile arches per square foot are given on page 69.

As noted under the heading ‘‘Lateral Strength of Beams," on
pages 82 and 83,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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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:

, _ wWx;B?

B 1’ (1}

in which

p’ = fibre stress in pounds per square inch due to lateral forces.

w = lateral load or thrust in pounds per lineal foot of section used
as a beam.

x = 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:

. _ wbB?
pi=Sy @
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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

*p =16 000 — 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 16 000 and
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 forces for usual cases of loadmg 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 82 and 83 relating to the
lateral strength of beams, due to compression of the upper flange
figured as a column between points of lateral support.

* This method of treatment gives approximate results which are on the side
Of’f‘ifee t:):)rtect determination can be secured by the use of the section modulus

polygon. (See Transactions of the American Society of Civil Enginegrs,
Vol. LVI, 1906, page 169, et seg.)
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ExamrLE.

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 {” diameter the spacing between them would be
5.9 feet, gs shown by the table of Spacing of Tie Rods on page 77
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 75, this will be

P e S 15X B 16 fhe per lineal fock:;
Substituting this value for w in formula (2) page 78 and assum-
ing a 10" beam 25 lbs. per foot, the moment of inertia of which is
6.89, as given in the Tables of Properties of I-Beams, page 182,
we have
) _ 710 X 466 X 5.9°
£ 2 X 6.89
Therefore p = 16 000 — 8 358 = 7 642 Ibs. per sq. in.
Hence the safe load as determined by the consideration of

= 8 358 Ibs. per sq. in.

vertical loads only, should be reduced to f%%%}' or approximately

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

The safe vertical load for a 10" beam, weighing 25 Ibs. per foot,
18 feet long between supports, for fibre stress of 16 000 Ibs. per
square inch, is 14 470 lbs. uniformly distributed, including the
weight of the beam as given in the Tables of Safe Loads, on page
109, or14 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.
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. The actual vertical load on the beam under consideration is as
follows:

%x 18 X 125 = 5625 lbs.,

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. 182, to be 5.16.

In this case

, 710 X 433 X 5.9°
P ="3X516
Substituting this in the formula for p we have
p = 16 000 — 10 370 = 5 630 Ibs. per sq. in.

Therefore the safe vertical load will be %6%; 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 lbs., as given in
the Table of Safe Loads, on page 109,and.35 of this, after deduct-
ing weight of the beam, is 3 781 Ibs., which is less than the actual
amount, 5 625 Ibs., 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"
1-Beam, weighing 18.0 Ibs. per foot, is reduced to .74 of its tabular
value of 8 430 Ibs., or 6 328 Ibs., 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 page102, the safe load for
the allowable limit of deflection is

w = 280 X8 7401 1bs,
which 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.

= 10 370 1bs. per sq. in.

BT T a0 0
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LATERAL STRENGTH OF BEAMS,
WITHOUT LATERAL SUPPORT.

The Tables of Safe Loads for Cambria I-Beams and Channels
and Tables of Spacing of Cambria [-Beams, on pages106 to 135,
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 ecolumn, 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.
I = length between lateral supports in inches.
b = 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 % = 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 Span | A1iowable Unit | Proportion | Ratio of Span | y1iowable Unit | Proportion
o Distance | o ses for Direct ¥ or DISAOL | giress for Direct 4
Bnmh Flexure in s"‘Iaﬁ.enlm Flexure n

P Wi, | Bxtrame Fibre. | - Tabular m%mm Extreme Fibre, |  Tabular

Safe Load Safis Load

i p tbelsd | & p 10 be Tsed.
19.37 16000 1.6 65 T474 A7
20 15882 99 70 6835 43
25 14897 93 75 6261 39
30 13846 87 80 5745 36
35 12781 80 85 5281 33
40 11739 Oy SR IS 4865 .30
45 10746 67 95 4491 28
50 9818 b1 100 4154 26
55 8963 o6 105 3850 24
60 8182 ol 110 3576 22

The above table should be used in connection with the Tables
of Safe Loads Uniformly Distributed for Cambria I-Beams and
Channels, on pages 106 to 123 inclusive, 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:

P e T e 3
From the data the ra.ttoB o e 65.

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 111, 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 Sheeting PRSI o [ e e Ao o L S oy 1
Corrugated Iron, B. W. G. N08. 20 t0 18. .. .....c0vivevnnnrnsnnann -3
Felt, two La}m .............................. e SR
Felt and Asphalt, e AN U e 2
Felt and Gravel, % HAAR BRI 7 e o iy G 614
Galvanized Iron, B. W. G. Noa, 20 £0 16. .. .. ... ..o oonmreinn s 1-3
Lath and Plaster lemg s n e i S R e 6-8
Sheatlnng, 1 Im,l: thick, Hemlock........... A AT e | 2
** White Pine or Spruc 3 244
L L) * _ Yellow Pine......... 4
Shingles, 16 inch, laid 5!-5 inch to weather. = 2
Skylight Glass, f to 34 InCh RICK .. .....0nonsnssnsssssireees e 244-7
Slates, £ to {% inch t.h:ck SINCHAOUBIEIAD. . .« v v i i i e e 4-7
Slag Roofing, 4-ply, with cement and sand,............ 00000 veenn 4
Steel Sheeting (Seenext PaZe). . ...coovviviiiiiiiiianaarsnnsisans -3
Tllcs () e R S L T e L L e e %"0
........................................................... 1
Zinr:. B W GHING R0 < o Sl e s S St RS N E e s e s 1'4

APPROXIMATE WEIGHT OF ROOFS INCLUDING FRAMING:

Corrugated Sheets
Sh:ng]c ...................

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

Snow Load—25 lbs. per horizontal square foot of roof for all slopes
up to 20°, reduced 1 Ib. 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.

1.84 cos a — 1.
ForMuLA.—Normal Pressure per sq, ft. = Psina

Piteh A muwwrminmmamn
o
ot Degroes. Minutes. Tncbes. Pounds per 5q, .
3 18 - 2 4 84
1 26 - 33 6 11.9
38 -4 8 14.6
. 46 -0 12 18.1
5 - 7 16 19.4
56 — 20 18 19.7
68 — 27 4 20.0
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STEEL SHEETING.
Weights given (U. S, Standard) are based on 480 Ibs, per cu. ft.

= Weight—Lbs. per 5q. Ft. Spacing of Sapports
Number Flat | Corrugated Roof Sides
US| tneh | pack | Galvanised BackPuinted Gaivanized | Yo' fne. | Fy-tos
16 |.0025 | 250 | 2966 | 275 | 281 |......|.......
28 |05 200 | 216 | 220 | 236 of 8-0| 7B
20 |oas | 1s0 | Tes | 1es | 18z | s-9 [ 7-%
22 |os12s | 125 | 141 | 1as | i1se | 4-9 | 6-8
24 ~025 1.00 1.16 1.11 1.27 3-9 . 5- 8
2 |t | 7 91 s oe | 2-97| 3-10
28 A156625 .79 R aieleresies SR

S(andnﬂl Flat .md Curlugnled Shecl.n fumlslu_-d in lenglha 48, 60, 72, 84,
96, 108 and 120 inches.

Standard Flat Sheets in widths 24, 26, 28, 30 and 32 inches.

Standard Corrugated Sheets in widths as follows:

Width Width Wiﬂh | Depth |
of Sheet of Sheet | o | Corrugation Edges Laid
For Flat Corrugated ﬂmngmm Carrugation | Ll.lll
s, | I ™ e | " [0 | b
Roofing .. 30 2715 255 4] 134 1 1
Roofing .. 28 26 i * S| ey ‘ 2
*Siding . ., 28 26 g ¥ 1 YLy 2

ihiete should preferably be ordered in even ft, lengths to span 2 purlm spaces.

i3 Im?ea for Roofing, roof pitch 6 inches,
8 inches for Roofing, roof pitch 4 inches.
8 imJ:es for Roofing, roof pitch less than 4 inches, when laid with slater's

4 int:hts fm' Roofs in snowless climates and for Siding.

:—No. 24 Gauge; 96-inch lengths; 3-inch end lap, standard diam-
cter 2% inches; apron 6 inches.

—No. 24.Gauge; 30-inch lengths; 3-inch end lap.
Corner lpping +—48-inch lengths; 4-inch end lap.
FASTENINGS.
Straps:—No. 18 U. 5. Gauge Steel 35-inch wide; 1 strap and 2 rivets or bolts
lor em:h lineal foot of purlin or girts; 1 bundle (400 lin, ft.) straps weighs

°£ou s; 1000 rivets weigh 6 pnunds
Clinch Rivets:—Should clinch at least 1inch; 2 rivets to each lineal foot of

gurlin or girt.
rlin lcg 2 inches; 214 to 3 inches: 346 inches; 4 to 41¢ inches.
Length 4 inches; b inches; inclms; 7 inches.

Number per pound 48 38 27
Clips and Bolta:—For fastening shcetmg to purling m.her than apgle purlins
when asbestos lining is used under sheeting. No, 10 steel slightly crimped.
2 clips and 2 bolts for each lineal foot of purlin or girt; 500 clips in one box.
Hole for bolt %" x 17,

Riveta: —"( |nch diameter; 14, 1<, 34 and 3{-inch lengths; 1000=6 1bs.
For side lu?l. 1 rivet for each lineal foot, For fastening flashing, etc., to
shee:inq,. 2 for each lineal foot.

—For astemn¥ sheeting to wooden purlins: 10d. clinch nails for roofing,
one for each lineal foot (for both end and side laps), 50=1 pound. 8d. clinch
nails for siding, one for each lineal foot (for both end and side lans}, 70
=1 pound. For sheeting on wooden sheathing in end laps and in the body of
the sheets in rows about 3 or 4 feet apart, same asif purlins or girts occurred
at these lines. For fastening flashing, etc., to wood use tinner's nails, 2 per
foot. For fastening flashing, etc., to brick wall use 8d. nails, 2 per foot.

PRSI PRP T W o
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ROOF TRUSSES
(PRATT.)

n=S+H=2cotx
P=Pancl Load.

Heavy lines in diagrams indicate Compression Members.

" I—4 Panels.
. Ay
Strem=P |
) Membee Length = s (2 2eat] , [26] 2 [,
T 5
AB,BD |Sseca+4 4 Vmitd 12.70[2.95(3.00]3.35(3. 90} oafs. 74
AC [S+4 {3 n 2.95/2.57(2. 60(3.00{3. 60(3. 75(4. 50
CE |[S=2 ¥%n 1.50/1.71{1.73|2.00/2. 40}2.50(3. 00
BC |H=+2 1 1.00/1.00{1.00[1.00/1.00|1. 00{1. 00
CD \/s:+:aH=+4lx\/nn+1n 12511820181 11,6611 601180
II—6 Panels.
Btress = P aly
Member Length % 3 | 24 (200t _2j"| s
7|80 5 | |
AB,BD |Sseca+6 (5/4Vn+4 |4.51 +.9as,oun.5na.sola,?a!r_m
DF |Sseca+6 (Vni+4  [3.613,97]4.00/4.47/5.20/5.39(6.32
AC [s=+¢ 5/4n 3.75/4.29/4.33(5.00/6.00/6.25/7.50
CE |[S+6 n 3.003.43(3.46(4. 00[4.80(5.00/6. 00
EG [S+3 3% n 2.25(2.57/2.60/3.00{3.6013, 75[4. 50
BC |[H=3 1 1.00/1..00/1.00/1.00| 1. 00/1.00/1.00
DE [2H+3 3/2 1.50{1.50/1.50(1.50(1.50/1.50/1..50
CD |VSH16H: + 6/ Ve + 16 (1.25(1.32(1.32{1.41(1.56]1.60/1.80
EF | V/SH36H: + 6¢ Voi +36 [1.68/1.73(1.73/1.80/1.92|1.95 2.12
GOEFFICIENTS FOR CALCULATING TRUSS MEMBERS.
3 | 2 lecotsee| 4 [ 3 | s 6
33°41.4 [30°15.4/) 30° |26°33.0/|22°37.2/[21°48.1/|18°26.1"
1.2018 | 11577 | 1.1547 | 1.1180 | 10833 | 1.0770 | 1.0541
1.4444 | 1,3403 | 1.3333 | 1.2500 | 1.1736 | 1.1000 | 1.1111
8012 | .6753 | .6607 | .5500 | .4514| .4308 | .3514
Sec wr/0sect & — 8 | 2.6874 | 2.3334 | 2.3004 | 2.0156 | 1.7342 | 1.6824 | 1.4907
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w0
~3

n=5+H=2cot a.

P=Panel Load.
Heavy lines in dia-
grams indicate com-
pression members.
III—8 Panels.
nn
=P -
Member Length Sum: g |24 [200t] o 24| 5| 6
T |30 ‘ 8 ’ :
AB, BD |Ssec a+§ 74V 0 + 4 |6.31 6.05 7.00 7. 11.07
DF |Sseca+8 /2V ni + 4 |5.41 5.95 6.00{ 6.71) 7.80{ 8.08 9.49
FJ Ssec x+8 54V + 4 [4.51) 4.90 5. 7.01
AC  |[s+s8 7/4n 5.25 6.00] 6.06 10.50
CE |S+8 3/2n 4.50 5.14] 5.20 0.00
EG [S+8 5/4n 3.75 4.20) 4.33 7.50
GI S+4 n 3.00 3.43 3.46 6.00
BC |H-+4 1 1.000 1.00) 1.00 1.00
DE |H=+2 32 1.500 L.50) 1.5 1.50
FG [3H-+4 2 2.00 2.00 2. 2.00
CD | V& F 10 H=+8 Vo + 18 (125 1.32 1.32 1.80
EF |V $ 436 H:+8% V n* + 36 |1.68 173 1.73 2.12
G] VS Feim+81% Ve + 64 214 2,18 218 2.50
IV—10 Panels.
Member Length Strm: £ 24 |2 cot
e i [}
AB, BD |Ssecax+10 9/4Vnr +14 811
DF |Ssecz+10 2 Vaiti 121
FL |Sseca+10 7/4V nt + 4 [6.31
L] S sec 2=+10 3/2V e + 4 |5.41
AC  |S+10 9/4n .75
CE S+10 2n .00
EG |S+10 T/4n 5.25 6.0
GI S5+10 3/2n 4.5
IK |S+5 5/4n 3.75
BC |H+5 1 1.
DE [2H+5 3/2 1.5
FG  [3H+5 2 2
LI  {H+5 5/2 2.5

CD |V SFI8H!+10[5V n: + 16 |1.25
EF |VSi436 Hi+10{%4 Vni + 35 |16
GL |V SFe4Hi+10{%4 Vi + 64 [2.14
17 I VSH100H=1005% Vv + 100 12.61




BS CAMBRIA STEEL.
ROOF TRUSSES v; cowrouwn T
V.smPie D (FINK). ¥ ¥
i n=S+H=2cot & i
H P = Panel Load. H
i Heavy lines in dia- I
¥ grams indicate com- ¥
] 8 pression members. E
R -
V—S8imple.
Stress = P o=
Member Length p AEA IR EN
7 |30 5
AB sec & + 4 sV nerd (2,700 2,98 300 a.ss‘ 3.00 4.04] 4.74
BED sec & + 4 It 4 loysl 047 2.50 2,01 3.52 3.67] 443
4V ne + 4
AC sect & + 4 3% n 2.25 2.57 2.60( 3.00 3.60| 3.75 4.50
CE (1—¥secra) %40 1500 L71| 1.73 2.00 2.40 2.50 3.00
BC Sscztana+4 |—2—— (053 0.88 0.87 0.50 0.92 0.93 0.95
Vor+a
- re i o 9
D sect @ + 4 ¥ n 0.75 0.80{ 0.87 1.0 1.20| 1.25 1.50
Vi—Compound.
Stress = P £=
Member Length T 24 [200t | 94 ] . |
X 3 |— 4 T | 5 [
7 |30° | 8| [
1 = . i I_' | | s e
AB [Ssecax+8 I?.-'l‘\"n' +4 (631 6.95 T.00 753 0.10 0.4211.07
1 a9
BD [Seeca+8 [t 20  ls7g ead 650 7.38 872 0.0510.7
1V 1
o
DF seca + 8§ T2 o0 504 0.00 6.03] 8.33] 8.6810.44
AV o+ 4
FJ sca+8 [t loesl 5.3 5.50 0.48 7.05 s3ti012
. Vo +4
AC seciz + § 7/4n 5.25 6,00 6.06( 7.00) 8.40 8.7510.50
CE secia + 8 3/2n 450 5.14| 5.20 6.00( 7.20 7.50 9.00
El (1— 35 secta) n 3.00 3.43 3.46 4.00 4.80 5.00 6.00
BC,FG [Ssecatana +8 |—— u.sJ 0.86/ 0,57 0.89 0.02 0.93 0.95
Vit + 4
DE secatana +4 [—2— |uool 1,73 178 179 185 1.86 1.00
Vi 44
CD, DG [Ssecix + § % n 0.75 0.86 0.87) 1.00 1.20 1.25 1.50
EG sect + 8 4 n 150 1.71] 1.73 2.00 2.40 2.50 3.00
GJ sectx + 8 3 n 225} 2.57 2.60 3.00 3.60| 3.75 4.50

o
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ROOF TRUSSES Tl
(FAN). VII. COMPOUND 1 f
n=S+H=2cot a. i
P=Panel Load. ?
Heavy lines in dia- \
gramsindicatecom- & ¥
pression members. | g gF H
________________ 3
VII-Simple. ' 2 :
8 P e
tress=
Member Length 24 2cn1.| 24
x Y =10 s
7 | 80° 5
AB |Sseca+6 5/4V 4 |4.51] 4,96 5.:3 5.50 6.500 6.73 7.91
BD |Sseca+6 18 2 +36) g ol 500 4.00 4.55 5.38 5.50 6.64
12V f 4
S nt 4 4
DE |Sseca+8 Al 3.40 3.08 4.00 4.70 5.73 5.99 7.97
4V 4 DJ
AC Ssect g+4 5/4 n 3.75/ 4.201 4.33 5. 6.00 6.25 7.50
CF |S(—secta) i n 225 2.57 2.60 3.00 3.60 3.7 4.50
BC, CDSsec oV Dsect a—8n Vnir36+ (0,03 1.-:0( 1.00] 1.08 1.18 1.21 1.34
CE lSseca+4 ["12iin [6V n:+4l.50 1.71 1.73 2.00 2.40 2.50 3.00
VIII—Compound.
Stress= P sl
TCES =
Member Length 3 g |28 fpoot) 24| o | o
T |8 5
AB |Sseca+12 14V + i u.:;Jm.sz u.m|12.30 14.30114.81{17.30
b 108
BD |Sseca+1z  [OLR 108 i os 0.09010.0011.2613.18)13.6616.18
12Vt + 4 ‘ i
DE |sseca+1z  |[EPEB egil o.01l10.0011.40013.58014.0716.76
4V F4
EL |sseca+rtz LR loodt 040 0.5010.00/13.1513.70!16.44
sV +4 J
LI |Sseca+12 | 3in 36 loog g1 850 0.01]12.0212.55/15.18
12Vnt + 4
£
1] |Sseca+12 Mnt 4 840 8.5010.00/12.3812.95(15.81
4V +4
AC |Ssect o+8 11/4n 5.25 0.43] 9.5311.0013.20,13.75/16.50
CF |Ssecta+8 9/4n 6.75 7.71] 779/ 9.00/10.8 1:251350
FK |SO—t4secia) [3/2n 4.50( 5.14] 5.20/ 6.00| 7.2 9.00
BC'CD}Sma\/nmm §n Vi £36+ g5 100 1.00 1.08 1.18 1.21] 1.34
GL, GI [+24 6V n? + 4
R |Ssec ctanaid|— o0 2.50 2,50 260 2.68 2.77 2.7
V44 j
CE, EG | S sec 2+8 t5n 1.500 1.71] 1.73 2,00/ 2.40 2.50 3.00
FG |Ssec’ a+8 W n 2.25 257 2.60| 3.00] 3.6 3?.;]450
G] |Ssecta+8 5/4n .75 4.29] 4.33 5.00| 6.000 6.25{ 7.50
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CAMBRIA STANDARD BUCKLE PLATES.
ﬂ‘ .ﬁ -
RIS e et

SIZE OF BUCKLES, | RISE OF
o . o | P | O, R
2 AL PER PLATE.
Ft. Ins, | Ft. Ins. Ins. Ins.
(5 Enp FLANGES (E)
1} 2-8 | 28 | 2. Mg fpor3s| 1to10|| “profarably made alike,
2l 2-8 8 2 # b 10 1) from 2 to 18 ins. wide. If
3 38 2‘§ 2 2t 1 b 8 || wider than 18 ins., usean-
4 &1 3-2 3 4 R 9 gles riveted across the
& 3'5:% 3:1]} ,3{ i } =) g plates for stiffeners.
? 0 | & 3 & 1 ¢§ |]SmE FLANGES (S)
8l 4-0 4-0 3 u 1%7 Preferably made alike,
0 4-6 LT 31s “ 1%6 from 2 to 6 ins. wide.
10] 3-11| 4-8 3'5,:; “ 157 Best not to exceed 4 ins.
11| 3-6 5-6 3y 2 IR ) FiLLETs (F) d
12| 56 3-6 814 o 3 Syl From 2 to 6 ins. wide.
lBest not to exceed 4 ins.

B L 1L 1 [ 1L i j [

ROLLED STEEL SAFETY FLOOR PLATES.
e e e e e ).
L I'L I I I L Il |

lﬁ L Il [ ] L 1 [l I L I L {

[ I L I Il L I L Il L | E

L I 1§ I I ] [ |

j L Yl 1L ] L ] | I L

WIDTH (W). ‘ THICENESS (T). ] MAXINUM LENGTH.
Tnches, Inches. Feat,

18 to 25 | P to ¥ 50

25 “ 36 A 50
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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-
Et:eses. It is in itself incombustible and proof against ordinary

when composed 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 be
used or clean hard burned cinders may be substituted for this pur-
pose. The low rate of heat conductivity is one reason of its
value for fireproofing and the concrete actually affected by fire,
remains in ition 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
the 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 14 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-
tageous, 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
92 and 93, 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.

(3) 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.




——

92 CAMBRIA STEEL.

REINFORCED CONCRETE FLOOR SLABS.

&
ey —13—}
TI '
o P
¥ '11:!‘_1\"_3.‘..“-.‘:“1
L I~ Axis
L @ @
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 = - L) ~ * steel.
r = Ratio. Es + Ec.
C = Extreme fibre stress of concrete in compression.
S= = p 4 # gteel 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.
j= L between centers of stress + d.
V = Maximum Shear, 12" width of slab.
v = Unit shear,
u = Unit bond stress.
$o = Sum of perimeters of bars (in 12 width of slab).

FORMULE.
M = 1.5 wL2—for slabs freely supported.
=12 wl*—" *“ conti over supports,

o S0 - = )
P= 38 (Cr+9 . BN }1+rp &
_ _Sp (2Cr+3S
h""(c:‘-&-s)

. x
3 i=f 53

S \f .l.:'.‘ﬁ Steel Area (127 width of slab) = 12 dp

¥y 2"’-{& (not to exceed 60 lbs. for stone or 25 Ibs. for cinder concrete).

= m":.; (not to exceed 60 Ibs. for stone or 30 Ibs, for cinder concrete).

For Square and Round Bars, refer to pages 451-457.

Note.—Best practice indicates that Spans of Floor Slabs should not ex-
ceed seven fect 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 formulm, page 93, using unit stresses based

on modern safe practice.
Weight r=
Concrete. |perowft.| © 8 |g+E| P K x i

Sene | 150 | 500 | 16000 | 15 | .0050 | 715 | .320 | 893

Opiw | 110 | 185 | 16000 | 30 | 0015 | 218 | 268 | 914

THICKNESS OF CONCRETE BELOW STEEL.

o || 9| 18|10
Depih of Slab “d" (inches), :3 13 to to to | Above
4 83 12 18 20 20
Thie Conerela | '
nanmd Shyry ot gl R (ST AT 0 T 8 T 8 G
(imehes). | |

SPACING OF REINFORCING BARS.

The lateral spacing of parallel bars should not be less than two and one-half
diameters, center to center, nor greater than 214 X thickness of slab; 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 (}{") 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 SUFPORT.
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 "
T = g
in which r = proportion of load carried by transverse reinforcement, 1=
length and b = breadth of slab.
Using values thus determined, each set of reinforcement is to be calculated
as in slabs having two supports only.

Norte.—In all cases of two-way ement, | tions of rods should

be securely tied with heavy wire.




94 CAMBRIA STERL.

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 162 to 165 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 2¢2.

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

12000
|ty 2

1+ 3500 ¢

12000
c?

1500 t*

1+
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
cam.

Section D:’P h;ll?:m Section mnpflli Welghl. :}nmll:
Nom- | Beam, TLoad, Hum- Beam. | Foot, | Load. | Span.
ber. Inches, Pounds. ) Inoha& Ponndi f_Ma. X _m
5 3 1090 | 17|B 53 15 | 42 7.3
17790 | 1. 45 6.2

25230 | .9 gg 23

B 9 4 15330 | 2.4 :
22670 | 1.6 60 3.6

30820 | 1.2 [B109). 15 | 60 5.5

37820 | 1.1 % ﬁ

B13 5 20050 | 2.6 5 37
39730 | 15 %0 4

57400 | 1.2 ; ¢ 4'

B113 15 6

B17 6 2130 | 3.4 & 10
44320 | 2.0 90 39

62890 | 1.6 % 36

B2l 7 333‘1)8 gg 100 3.4
o |B 65| 18 | b5 8.8

69540 | 1.9 €0 o

B2 8 36310 | 4.2 65 5.5
gg?gu gi 70 4.9

3760 | 5.
91590 | 2.1|B 73 20 gg 9.6
"B29 9 42450 | 4.8 75 53
71530 | 3.1

109620 | 2.3 |B121] 20 | 80 8.7

. 146670 | 1.9 33 gg
B 33 10 48960 | bd 95 6.0
86630 | 3.4 100 55

126460 | 2.6 :

165320 | 2.2 |p 89| 24 go 147

B 41 12 62800 | 62 ] 11.8
91730 | 4.5 90 10.1

130540 | 3.5 133 g-g

B105| 12 99380 | 4.9 A
138110 | 3.8 [B127| 24 | 105 12.3

176250 | 3.2 110 10.6

213760 | 2.8 115 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 | Maximum | Mini- Depth | Weight | Maximom | Mini-
Bection| of por Safe mum |guotion| oF per Safe mum
Tas Ohannel|  Foot, Load, Span, Nume (Ohannel| Foot. Load, Span.
ber, ber.

. | Inches,| Pounds, | Pounds. | Feel Inches.| Pounds. | Pounds. | Pest
Cbhl 3 4 10970 | 1.1 |C25| 8 | 18.75 | 83150 ‘ 1.5
5 17830 | 0.8 21.25 | 101800 | 1.3
6 25260 b .
Cc20( 9| 132 28120 | 4.0
cC9l 4 525 | 14300 | 1.4 15 42250 | 2.9
6.256 | 21660 | 1.1 20 80980 | 1.8
7.25 | 29830 ) 25 118810 | 14
C18| b 6.5 17890 | 1.6 | C33| 10 | 16 30570 | 4.7
9 35900 | 14 20 67420 | 2.6
11.5 54020 9 25 107670 | 1.9
30 147010 | 1.6
ci7| 6 8 20280 | 2.3 35 182040 | 14
10.5 30580 | 14 [
13 58300 | 11 |C41| 12 | 205 41390 | 5.5
1565 | 76540 | 1.0 25 75440 | 35
30 114230 | 2.6
ca| 7 9.75 | 22950 | 28 35 156000 | 2.1
12.25 | 43660 | 1.7 40 193920 | 1.9
1475 | 62200 | 14
1725 | 82110 | 1.2 |CH3| 16 | 33 83430 | 54
19.75 | 99830 | 1.1 35 95070 | 4.9
40 130940 | 4.3
C25| 8 | 11.25 | 25660 | 3.4 45 171400 | 3.2
18.75 | 44800 | 2.2 B0 211750 | 2.8
16.25 | 64140 | 1.7 55 251710 | 2.6
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR
CAMBRIA SHAPES, USED AS BEAMS SUBJECTED
TO SAFE LOADS UNIFORMLY DISTRIBUTED.

Distance Coefficient for | Coefficient for Distance | Coefficient for | Coefficient for
between | Fibre Stress of | Fibre Stress of | between | Fibre Stress of | Fibre Stress of
Supports | 16000 Ibs. per | 12500 lbs. Supports | 16000 Ibs. 12500 Ibs.
in Feet. Square Inch. Square Inorr in Feet. Square m?f' Square Ino
L H - L H H’
4 265 207 23 8.756 6.841
5 Al4 323 24 9.534 7.448
6 .596 466 25 10.345 8.082
7 811 634 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 1.655 1.293 29 13,920 10.875
1 2.003 1.565 30 14.897 11.638
12 2.383 1.862 31 15.906 12.427
13 R.797 2.185 32 16.949 13.241
14 3.244 2.534 33 18.025 14.082
15 3.724 2.909 34 19.134 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 25.175 19.668
21 7.299 5.703 40 26.483 20.690
22 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, etc., 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 upon
the addition of external loading a further deflection will occur.

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 1n inches for symmetrical sections.

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

For SYMMETRICAL SECTIONS.

For fibre stress of 16 000 pounds per square inch D = -E—I—

For fibre stress of 12 500 pounds per square inch D = i
For UNSYMMETRICAL SECTIONS.

For fibre stress of 16 000 pounds per square inch D = 2£

Xy

For fibre stress of 12 500 pounds per square inch D = 23’

: 31

EXAMPLES.

Case I.—To find the deflection of a 9’/ 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 109.

Case II.—To find the deflection of a 6/ X 4/' X 4!/ angle, sup-
ported at the ends on its short leg as a horizontal base, for a span of 9
feet and 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 207 the distance
x’ from the neutral axis to the back of the shorter leg is found to be
1.99 inches, which subtracted from the length of long leg, 6 inches,

ives 4.01 as the distance x, from the neutral axis to the most remote
ibre, 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
is 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 any symmetrical beams due to various systems of loading,
see general formule and d ms on pages 160 to 165 inclusive.
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TABLES OF SAFE LOADS FOR CAMBRIA SEC-
TIONS USED AS BEAMS, AND SPACING
FOR CAMBRIA I-BEAMS.

Pages106 to 159inclusive.
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 69.
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. 52.

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 82 and 83.

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 78 to 81 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 45 inch per foot of span, or 4} 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 Ls

W= Ip
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in which
W = safe load in pounds for the limit of deflection for plastered
ceilings = g} of the span.

W, = 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 allowakle deflection for plastered
ceilings.

A Table of Deflections for Cambria shapes used as beams, sub-
jected to their safe loads uniformly distributed, and accompanying
explanations with examples, are given on pages 98 and 99.

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 106 to 123 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 48 feet, are given on pages 124 to 135
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 138 to 159. 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 L.

What is the proper size of beam with a clear span of 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 111,
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 112,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 page114, 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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allowable limit of deflection.

on page 101, we have

_Ws X12_9480 X 16°
L# 20°

which is the safe load required.

w = 6 067 pounds.

Examere II1.

resting on 12-inch I-Beams.

to be carried by the beams.

load of 150 pounds per square foot the spacing will be

9.6 X 100

T 6.4 feet.

building.

four on each side of the center.
The load on each girder will be

40

5 X 22 ¥ 150 = 66 000 pounds.

From the Tables of Safe Loads, page 108, 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

Substituting the proper values in the formula for obtaining the
reduced load corresponding to the allowable deflection, as given

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

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

From the Table of Spacing for I-Beams for a uniform load of
100 pounds per square foot, page 128, 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 fora

This will require one row of interior columns lengthwise of

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,
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From the Table of Safe Loads,page111,it is found that this will
require two 15-inch standard [-Beams, each weighing 60 pounds
per foot.

On account of theadvisability of spacing the floor beamsequally,
the arrangement outlined above would reduce their distances to
212 = 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 127, 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 136 and 137 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.

Distance .

bvwess 3 Inch No. B 5. 4 Inch No. B 9.

supports _ =y

mbt | 55 | 65 75 [ 75 | 85 95 | 105
Ibs. | le. | Ibe Ibe. | The. The.

| 4410 | 4780 | 5180 | 7950 | 8470
| 8530 | 8830 | 4140 | 6360 | 6780

2040 | 3190 | 3450 | 5300 | 5650 | 6000 | 6350

4 9520
5
6 | 2040 | 3190 | 3450 | .
g 2520 | 2730 | 2960 | 4540 | 4840 | 5140 | 5440
9

10

I
| e
[
|

7610

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

1960 | 2130 | 2300 | 3530 | 8770 | 4000 | 4230
1770 | 1910 | 2070 | 8180 | 8390 | 3600 | 3810
11 1600 | 1740 | 1880 | 2890 | 8080 | 3270 | 3460
12 1470 | 1590 | 1730 | 2650 | 2820 | 3000 | 3170
13 1360 | 1470 | 1590 | 2450 | 2610 | 2770 | 2930
14 1260 | 1370 | 1480 | 2270 | 2420 | 2570 | 2720
15 1180 | 1280 | 1380 | 2120 | 20260 | 2400 | 2540

16 1100 | 1200 | 1290 | 1890 | 2120 | 2250 | 2380
17 1040 | 1130 | 1220 | 1870 | 1990 | 2120 | 2240
18 980 | 1060 | 1150 | 1770 | 1880 | 2000 | 2120
19 930 | 1010 | 1000 | 1670 | 1780 | 1890 | 2000
20 880 960 | 1040 '| 1590 | 1600 | 1800 | 1900

A 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}5 span.




CAMBRIA STEEL, 107

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

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

STANDARD I-BEAMS.

Distance
bekyeen 5 Inch No. B 13. 6 Inch No. B 17.
supporis
it | 975 | 1226 | 1475 | 1225 | 1476 | 17.25
e |l The. The. the. Ibe.
4 12900 14520 16160 19370 21320 23280
b 10320 11620 12930 | *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 7110 7760
13 3970 4470 4970 5960 6560 7160
14 3680 4150 4620 5530 6090 6650
15 3440 3870 4310 5160 5680 6210
16 3220 3630 4040 4840 5330 5820
17 3030 3420 3800 4560 5020 5480
18 2870 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 2040 3520 3880 4230
23 2240 2530 2810 3370 3710 4050
24 2150 2420 2690 3230 3550 3880
25 2060 2320 2590 3100 3410 3720
26 1980 2230 2490 2980 3280 3580
27 1910 2150 2390 2870 3160 3450
28 2770 3060 3330

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = T4y span.

Above single dot, safe loads are too great for standard con-
nections.




108 CAMBRIA STEEL.

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

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

| STANDARD I-BEAMS.

Distance
Detween 7 Inch No. B 21. 8 Inch No. B 25.
supports |

SR 15 | 175 20 | 18.00 | 2025 | 22.75 | 25.25

Ibs. Ibs, Ibs, Ibs. Ibs. Ibs. Iba.

27600 | 20850 | 82440 [-aisonn [errcane faiiiadd) aaa
22080 | 23880 | 25710 | 30330 | 32100 | 34190 | 36290

4

5

6 18400 | 19900 | 21430 | 25280 | 26750 | 28500 |*30240
7 |*15770 |®17060 | 18370 | 21670 | 22930 | 24420 | 25920
8 13800 | 14930 |*16070 | 18960 | 20060 | 21370 | 22680
9 12270 | 13270 | 14280 | 16850 | 17830 | 19000 | 20160
10 11040 | 11940 | 12860 | 15170 | 16050 | 17100 | 18140

. |
11 | 10040 | 10860 | 11690 | 13790 | 14580 | 15540 | 16490

12 9200 | 9950 | 10710 | 12640 | 13380 | 14250 | 15120
13 | 8490 | 9190 | 9890 | 11670 | 12350 | 13150 | 13960
14 | 7800 | 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 | 8550 | 9070

21 5260 | 5690 | 6120 | 7220 | 7640 | 8140 | 8640
22 5020 | 5430 | 5840 [ 6890 | 7300 | 7770 | 8250
23 4800 | 5190 | 5590 | 6590 | 6980 | 7430 | 7890
24 4600 | 4980 | 5360 | 6320 | 6690 | T120 | 7560
25 4420 | 4780 | 5140 | 6070 | 6420 | 6840 | 7260

4250 | 4590 | 4940 | 5830 | 6170 | 6580 | 6980
4090 | 4420 | 4760 | 5620 | 5940 | 6330 | 6720

3940 | 4260 | 4590 | 5420 | 5730 | 6110 | 6480
29 3810 | 4120 | 4430 | 5230 | 5530 | 5900 | 6260

838

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

Above single dot, safe loads are too great for standard con-
nections.




CAMBRIA STEEL.

109

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.

Distanos
betwesn 9 Inch No. B 29. 10 Inch No. B 33.
supports
mma1ssaoaus|s|54o
Iba. Tbs. Ibs. Ibe. Ihs. Iha.
8 | 25160 | 27240 | 30180 (33120 | ... | .. |
9 | 29370 | 24210 | 26830 | 29440 o Myl T
10 | 20130 | 21790 | 24150 | 26500 2&050 98620 | 31240 | 33850
11 | 18300 | 19810 | 21950 | 24090 | 28680 | 26020 | 28400 | 30780
12 | 16770 | 18160 | 20120 | 22080 | 21710 | 23850 | 26030 | 28210
13 | 15480 | 16760 | 18570 | 20380 | 20040 | 22020 | 24030 | 26040
14 | 14380 15570 | 17250 | 18930 | 18610 | 20450 | 22310 | 24180
15 | 13420 | 14530 | 16100 | 17670 | 17360 | 19080 | 20830 | 22570
16 | 12580 | 13620 | 15090 | 16560 | 16280 | 17890 | 19520 | 21160
17 | 11840 | 12820 | 14200 | 15590 | 15320 | 16840 | 18380 | 19910
18 | 11180 | 12110 | 13410 | 14720 | 14470 | 15900 | 17350 | 18810
19 [T0500 | 11470 | 12710 | 13950 | 13710 | 15070 | 16440 | 17820
20 | 10064 | 10900 | 12070 | 13250 | 13020 | 14310 | 15620 | 16930
21 | 9500 | 10380 | 11500 | 12620 | 12400 | 13630 | 14880 | 16120
22 | o150 | 9910 | 10980 | 12050 | 11840 | 13010 | 14200 | 15390
23 | 8750 | 9480 | 10500 | 11520 | 11320 | 12450 | 13580 | 14720
o4 | 8390 | 9080 | 10060 | 11040 | 10850 | 11930 | 13020 | 14110
2 | 8050 | 8720 | 9660 | 10600 | 10420 | 11450 | 12500 | 13540
9 | 7740 | 8380 | 9290 | 10190 | 10020 | 11010 | 12020 | 13020
97 | 7460 | 8070 | 8940 | 9810 | 9650 | 10600 | 11570 | 12540
98 | 7190 | 7780 | 8620 | 9460 | 9300 | 10220 | 11160 | 12090
99 | 6040 | 7510 | 8330 | 9140 | 8980 | 9870 | 10770 | 11670
80 | 6710 | 7260 | 8050 | 8830 | 8680 | 9540 | 10410 | 11280
81 | 6490 | 7030 | 7790 | 8550 | 8400 | 9230 | 10080 | 10920
8 |...|....|....01....| 8i40| 8950 | 9760 | 10580
33 X ; 7800 | 8670 | 9470 | 10260

For safe loads below the heavy lines, the deflections will be
= yiy span.

greater than the allowable limit for plastered ceilings




110 ; 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.

1 STANDARD SPECIAL
s I-BEAMS. I-BEAMS.
between
supparts 12 Inch No. B 41. 12 Inch No. B 106.
infet. | 815 | 85 | 40 | 40 | 45 | O 55
Ths. Ibe. | Ibs. Ibs. S 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 | 28090 | 31230 | 34150 | 36280 | 38520 | 40760
15 25580 | 27050 | 29140 | 31880 | 33860 | 35950 | 38040

16 23980 | 25360 | 27320 | 20880 | 31750 | 33710 | 35670
17 22570 | 23870 | 25720 | 28130 | 29880 | 31720 | 33570
18 21310 | 22540 | 24290 | 26560 | 28220 | 29960 | 31700
19 20190 | 21360 | 23010 | 25160 | 26730 | 28380 | 30040
20 19180 | 20290 | 21860 | 23910 | 25400 | 26960 | 28530

21 18270 | 19320 | 20820 | 22770 | 24190 | 25680 | 27170
22 17440 | 18450 | 19870 | 21730 | 23090 | 24510 | 25940
23 16680 | 17640 | 19010 | 20790 | 22080 | 23450 | 24810
24 15990 | 16910 | 18220 | 10920 | 21160 | 22470 | 23780

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

26 14760 | 15610 | 16810 | 18390 | 19540 | 20740 | 21950
27 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 | 18930 | 17980 | 19020

31 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

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

Above single dot, safe loads are too great for standard con-
nections.




CAMERIA STEEL. 111

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.
16 Inch No. B B8.
between supports
in foet 42 46 50 56 60
Ibe. Ibe. Ibe. 1ba. Tbe.
10 62830 64830 68750 72670 76600
1 57120 58940 62500 | ®66070 | *69630
12 52360 54030 57290 60560 63830
13 48330 49870 52800 55900 58920
14 44880 46310 49110 51910 54710
15 41880 43220 45840 48450 51060
16 39270 40520 42070 45420 47870
17 36960 38140 40440 42750 45060
18 84900 . 36020 38200 40370 42550
19 33070 34120 36180 38250 40310
€ 31410 32420 34380 36340 38300
21 29920 30870 32740 34610 36470
2 28560 20470 31250 33030 34820
23 27320 28190 20890 31600 33300
24 26180 27010 28650 30280 31910
25 25130 25930 27500 29070 30640
26 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 | 22020 | 24220 | 25530
31 20270 20910 22180 23440 24710
32 19630 20260 21490 22710 23940
33 19040 19650 20830 22020 23210
H 18480 19070 20220 21370 22530
35 17950 18520 19640 20760 21880

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

Above single dot, safe loads are too great for standard con-
nections.




112 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 inclugz weight of beam.

SPECIAL I-BEAM.
B 16 Inch No. B 109.
supperts
in faet. 60 65 70 75 B8O
Ihe. lbe. The. Ibe. Ibs.

10 86610 | 90470 | 94390 | 98310 | 102280
1 7740 | 8240 | ssst0 | 89s70 | 92040
12 72180 | 75390 | 78660 | 81920 | 85190
13 *6663) | *69590 | 72610 | 75620 | 78640
14 61870 | 64620 | 67420 | *70220 | 73020
15 57740 | 60310 | 62920 | 65540 | *68150
16 54190 | 56540 | 58990 | 61440 | 63890
17 50950 | 5320 | 5520 | 6780 | 60140
18 48120 | 50260 | 52440 | 54620 | 56790
19 45600 | 47610 | 49680 | 51740 | 53810
2 43310 | 45230 | 47190 | 49150 | 51120
21 41240 | 43080 | 44950 | 46810 | 48680
2 39370 | 41120 | 42000 | 44690 | 48470
37600 | 99330 | 41040 | do7d0 | 44450

24 36090 | 37690 | 39330 | 40060 | 42600
% 34650 | 36190 | 37750 | 99320 | 40890
% 33310 | 34790 | 96300 | 7810 | 89320
7 32080 | 33310 | 34960 | 36410 | 37860
%8 30930 | 2310 | 83710 | 95110 | 36510
2 20870 | $1200 | 32550 | 33900 | 35250
30 28870 | 30160 | 31460 | 32770 | 34080
31 o704 | 20180 | 30450 | 81710 | 32980
32 7070 | o870 | 29500 | S0720 | 91950
33 2250 | 27410 | 2800 | 20790 | 30980
34 95470 | 20610 | 27760 | 28910 | 30070
3 ATH0 | 25850 | 26070 | 28090 | 26210

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

Above single dot, safe loads are too great for standard con-
nections.




CAMBRIA STEEL. 113

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.

|_ B SPECIAL I-BEAM.

16 Inch No. B 113.
between supports
in feat, 80 856 80 2153 100
Ibs. lbe. Iha. Iba. Ibs.
10 112230 116030 119960 123880 127800
11 102030 105490 109050 112620 116180
12 93520 96700 93960 103230 106500
13 86330 89260 92270 95290 98310
14 30160 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 * (8820 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 560
24 46760 48350 49980 51620 53250
25 44800 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 38680 39990 41290 42600
31 36200 37430 38700 309960 41230
32 35070 36260 37490 38710 39940
33 34010 35160 36350 37540 38730
34 33010 34130 35280 36430 | 37590
35 32070 - 33150 34270 | 35390 | 36510

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

Above single dot, safe loads are too great for standard con-
nections.




114 CAMBRIA STEEL.

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

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

STANDARD I-BEAMS,

Distance
between 18 Inch No. B 65. 20 Inch No. B 73.
supparts
in foet. 55 |. 60 65 70 65 70 75

Ibs. Ibs. Ibs. Ibs. Ths. Ibs. Ibs.

14 67350 | 71260 | 74620 | 77990 | 89110 | 92940 | 96670
15 62860 *66510 |®69650 | 72790 | 83170 | 86740 | 90230

16 58030 | 62360 | 65300 (*68240 | 77970 | 81320 | 84590
17 55460 | 58650 | 61460 | 64220 | 73380 | 76540 | 79610
18 52380 | 55430 | 58040 | 60660 [*69310 | 72280 | 75190
19 49630 | 52510 | 54990 | 57460 | 65660 |e638480 | 71230
20 47140 | 49880 | 52240 | 54590 | 62370 | 65080 (@67670

21 44900 | 47510 | 49750 | 51990 | 59400 | 61960 | 64450
22 42860 | 45350 | 47490 | 49360 | 56700 | 59140 | 61520
23 40990 | 43380 | 45420 | 47470 | 54240 | 56570 | 58840
24 39290 | 41570 | 43530 | 45490 | 51980 | 54210 | 56390
25 37720 | 39910 | 41790 | 43670 | 49900 | 52040 | 54140

26 | 36260 | 38370 | 40180 | 41990 | 47980 | 50040 | 52050
27 34920 | 36950 | 38690 | 40440 | 46200 | 48190 | 50130
28 33670 | 35630 | 37310 | 38090 | 44550 | 46470 | 48340
29 32510 | 34400 | 36030 | B7650 | 43020 | 44870 | 46670
30 | 31430 | 33260 | 34820 | 36390 | 41580 | 43370 | 45110

31 30420 | 32180 | 33700 | 35220 | 40240 | 41970 | 43660
32 20460 | 31200 | 32650 | 34120 | 38980 | 40660 | 42290
33 28570 | 30230 | 31660 | 33080 | 37800 | 39430 | 41010
34 | 27730 | 29340 | 30730 | 32110 | 36690 | 38270 | 39810
35 26940 | 28510 | 29850 | 31190 | 35640 | 37170 | 38670

36 | 26190 | 27710 | 29020 | 30330 | 34650 | 36140 | 87590
37 | 25480 | 26060 | £8240 | 29510 | 33720 | 35160 | 36580
38 | 24810 [ 26250 | 27490 | 28730 | 32830 | 34240 | 35620
39 24180 | 25580 | 26790 | 27990 | 31990 | 33360 | 34700
40 | 23570 | 24940 | 26120 | 27290 | 31190 | 32530 | 33830

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

Above single dot, safe loads are too great for standard con-
nections.




CAMBRIA STEEL.

116

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.

20 Inch No. B 121.

80 856 20 96 100
L Iba. Ibs. Ibs. Ibs.
|
97750 | 100570 | 103840 107100 110370
92000 94650 97730 100800 | 103880
86890 89390 92300 95200 98110
82320 84690 87440 90190 92950
78200 80460 83070 85680 88300
74480 76620 79110 81600 84000
71090 73140 75620 77890 80270
63000 | ®69960 72230 74510 76780
65170 67050 | ®69220 71400 73580
62560 64360 66460 | ®68550 | ©70640
60180 61890 63900 65010 67920
57930 59600 61530 63470 65410
55860 57470 59340 61200 63070
53930 55490 57290 59090 60900
52140 53640 55380 57120 58870
50450 | 51910 53590 55280 56970
48880 502%% 51920 53550 55190
47400 487 50350 51930 53510
46000 47330 48860 50400 51040
44600 45970 47470 48960 50460
43450 44700 46150 47600 49050
42270 43490 44900 46320 47730
41160 42340 43720 45100 46470
40100 41260 42600 43940 45280
39100 40230 41530 42840 44150

Above single dot, safe loads are too great for standard con-

- Ak i el SR




116 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.
Distance
between supports 24 Inch No. B 89.
in feet. 80 85 90 95 100
Ibs. Ths. Tbs, Its. Ibs.

18 103070 107050 110540 114020 117510
19 97650 [e101420 |*104720 108020 111330
20 92770 96350 99480 |*102620 |e105760
21 88350 91760 94750 97740 100720
22 84330 87590 90440 93290 96140
23 80670 83780 86510 80240 91960
24 77300 80290 82900 85520 88130
25 74210 77080 79590 82100 86410
26 71360 74110 76530 78940 81350
27 68720 71370 73690 76020 78340
28 66260 68820 71060 73300 75540
29 63980 66450 68610 70770 72940
30 61840 64230 66320 68410 70510
Ei | 59850 62160 64180 66210 68230
32 57980 60220 62180 64140 66100
33 56220 58390 60290 62200 64100
34 54570 56680 58520 60370 62210
35 53010 55060 56850 58640 60430
36 51540 53530 55270 57010 B8THD
37 50140 52080 53780 55470 a7170
38 48820 50710 52360 54010 55660
39 47570 49410 51020 52630 54240
40 46380 48170 49740 51310 52880
41 45280 47000 48530 50060 51590
42 44170 45880 47370 48870 50360
43 43150 44810 46270 47730 49190
44 42170 43790 45220 46650 48070
45 41230 42820 44220 45610 47000
46 40330 | 41890 | 43250 | 44620 | 45980
47 39470 41000 42330 43670 45000
48 38650 40140 41450 42760 44070

Above single dot, safe loads are too great for standard
connections.




CAMBRIA STEEL.

117

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.

sl 94 Inch No. B 127.

supports = = SRS ey

in fect. 106 110 | 115

The. 1bs. 1hs.

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
5 99960 * 102530 105080
26 96120 98580 101040
27 92560 94930 97300
28 89250 91540 93830
29 86170 88380 90590
30 83300 85440 87570
31 80620 82680 84740
32 78100 80100 82100
33 75730 77670 79610
31 73500 75880 77270
35 71400 73230 75060
36 69420 71200 72970
37 67540 69270 71000
38 85770 67450 69130
39 64080 65720 67360
40 62480 64080 65680
i 60950 |4 62510 64080
I 59500 61030 62550
43 58120 59610 61090
14 56800 58250 59710
i 55530 56960 58380,
46 54330 55720 57110
47 53170 54530 55800
48 52060 53400 54730

Above single dot, safe loads are too great for standard

connections.
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118 CAMBRIA BTEEL.

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.

Distancs
- between [3InchNo.C6.| 4Inch No.C9. | 5InchNo.C13.

supports
infest | 4 5 6 | 625 | 625 | V25| 65 2 115

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

2910 | 3290 | 3680 | 5060 | 5570 | 6090 | 7910 | 9460 | 11100
2330 | 2630 | 2940 4050 | 4450 | 4870 | 6330 | 7570 | 8880

4

5

6 | 19402190 2450 | 3370 | 3710 | 4060 | 5270 | 6310 | 7400
'18’ 1660 | 1880 [ 2100 [ 2890 | 3180 | 3480 | 4520 | 5410 | 6340
9

1450 | 1640 [ 1840 2530 | 2780 | 3050 | 3960 | 4730 | 5550

1290 | 1460 | 1630 | 2250 | 2470 | 2710 | 3520 | 4210 | 4930
10 | 1160|1310 | 1470 2020 | 2230 | 2440 | 3160 | 3790 | 4440

11 | 1060|1190 [ 1340| 1840 | 2020 | 2210 | 2880 | 3440 | 4040
12 | 970| 1100 (1230| 1690 | 1860 | 2030 | 2640 | 3150 | 3700
13 | 800| 1010 (1130] 1560 | 1710 | 1870 | 2430 | 2910 | 3410
14 | 830| 9401050 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
}g 650 | 730( 820] 1120 | 1240 | 1350 | 1760 | 2100 | 2470
20

610| 690| 770| 1060 | 1170 | 1280 | 1670 | 1990 | 2340
580 660| 740) 1010 | 1110 | 1220 | 1580 | 1890 | 2220

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

SRER

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




CAMBRIA STEEL. 119
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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 | 6 Inch No. C17. 7 Inch No. C 21.

sapports ‘
infet, | 8 |[105| 13 |15.5| 9.756 |12.25|14.75 | 17.36 | 19.76

Ibs. | The. | Ilbe. | Ibs. Ibe. Iba. Ibe. Ibs. Iba.

11550 {13440 [15400 |17360 | 16070 | 18410 | 20700 | 22990 | 25280
9240 10750 (12320 |13890 | 12850 [*14730 {*16560 | 18390 | 20220

4

5

6 | 7700 | 8960 |10270 11570 | 10710 | 12280 | 13800 (*15330 |*16850
7 | 6600 | 7680 | 8800 | 9920 | 9180 | 10520 | 11830 | 13140 | 14440
8 | 5780 | 6720 | 7700 | 8680 ( 8030 | 9210 | 10350 | 11490 | 12640
9 | 5130 | 5970 | 6840 | 7720 | 7140 | 8180 | 9200 | 10220 | 11230
10 | 4620 | 5380 | 6160 | 6940 | 6430 | 7370 | 8280 | 9200 | 10110

11 | 4200 | 4890 | 5600 | 6310 | 5840 | 6700 | 7530 | 8360 | 9190
12 | 3850 | 4480 | 5130 | 5760 | 5360 | 6140 | 6900 | 7660 | 8430

13 |73550 | 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 | 6130 | 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 | 3880 | 4360 | 4840 | 5320
20 | 2310 | 2690 | 3080 | 3470 | 3210 | 3680 | 4140 | 4600 [ 5060

24 | 2200 | 2560 | 2930 | 3310 | 3060 | 8510 | 3040 | 4380 [ 4810
22 | 2100 | 2440 | 2800 | 3160 | 2920 | 3350 | 3760 | 4180 | 4600
23 | 2010 | 2340 | 2680 | 3020 [ 2790 [ 3200 | 3600 | 4000 | 4400
24 | 1930 | 2240 | 2570 | 2800 | 2680 | 3070 | 3450 | 3830 | 4210
25 | 1850 | 2150 | 2460 | 2780 | 2570 | 2050 | 3310 | 3680 | 4040

For safe loads below the heavy lines, the deflections will be
greater than the allowable limit for plastered ceilings = yi5 span,

Above single dot, safe loads are too great for standard con-
nections.




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 8 Inch No. C 26. 9 Inch No. C 29.
supports
infeet, | 11.85 | 18.75 | 16.25 | 18.76 | 21.25 |18.26| 1b 20 2b
Ibs. Iba, Ibs. Ihe. Ibe. Ibe. Ibe. Ibe. Ibs.
4 | 21530 | 24000 | 26610 | 29230 | 31840 [23040 30130 |36020 41900
5 | 17230 | 19200 | 21290 | 23380 | 25470 [22430 |24110 {28810 33520
6 | 14360 | 16000 | 17740 | 19480 | 21230 |18690 20090 24010 (27930
7 | 12310 | 18710 | 15210 | 16700 | 18200 |16020 |17220 20580 {23940
8 | 10770 | 12000 | 13310 | 14610 | 15920 [14020 15070 {18010 20950
9 9570 | 10670 | 11830 | 12990 | 14150 |12460 (13390 |16010 (18620
10 8610 | 9600 | 10650 | 11690 | 12740 11220 |12050 14410 16760
11 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 (12890
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 _[5_'_?00 8000 | 9310
19 4530 | 5050 | 5600 | 6150 | 6700 | 5900 | 6340 | 7580 | 8820
20 4310 | 4800 | 5320 | 5850 | 6370 | 5610 | 6030 | 7200 | 8380
21 4100 | 4570 | 5070 | 5570 | 6070 | 5340 | 5740 | 6860 | 7980
22 3020 | 4360 | 4840 | 5310 | 5790 | 5100 | 5480 | 6550 | 7620
23 8750 | 4170 | 4630 | 5080 | 5540 | 4880 | 5240 | 6260 | 7290
24 3500 | 4000 | 4440 | 4870 | 5310 | 4670 | 5020 | 6000 | 6980
25 3450 | 3840 | 4260 | 4680 | 5000 | 4490 | 4820 | 5760 | 6700

For safe loads below the heavy lines,

nections.

S the deflections will be
greater than the allowable limit for plastered ceilings = i span.
Above single dot, safe loads are too great for standard con-
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CAMBRIA STEEL. 121

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 |

= 10 Inch No. C 33.
in feet. T

156 20 26 30 35

Iba. Iba. 1bs. Iba. Iba.
10 14270 | 16700 | 19410 ! 922020 | 24640
1 12070 | 15270 | 17640 | 20020 | 22400
12 11890 14000 | 16170 18350 20530
13 10980 | 12920 | 14930 | 16940 | 18950
14 10190 | 12000 | 13860 | 15730 | 17600
15 9510 | 11200 | 12040 | 14680 | 16430
16 8920 | 10500 | 12130 | 13760 | 15400
17 8300 9880 | 11420 | 12050 | 14490
18 7930 9330 | 10780 | 12240 | 13690
19 7510 8840 | 10220 | 11590 | 12970
20 7130 8400 9700 | 11010 | 12320
21 6790 | 8000 | 9240 | 10400 | 11730
22 6490 7630 820 | 10010 | 11200
23 6200 7300 8440 9580 | 10710
24 5940 7000 8090 9180 | 10270
% 5710 6720 7760 8810 9860
2 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 8470 7340 | £210

|

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




122 CAMBRIA STEEL.

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

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

STANDARD CHANNEL.

Distance
Nebwin mapperis 12 Inch No. C 41.
in faet.
205 25 30 35 40
Ibe. 1ba. Iba. Ibe. Ibs.
10 22780 25600 28740 31870 35010
11 20700 23270 26120 28980 31830
12 18980 21330 23950 26560 20180
13 17520 | 19690 22110 24520 26930
14 16270 18290 20530 2770 25010
15 15180 17070 19160 21250 23340

16 14230 16000" | 17960 19920 21880
17 13400 15060 16900 | - 18750 20600
18 12650 14920 15970 17710 19450
19 11990 18470 15120 16780 18430
20 11390 12800 14370 15940 17510

21 10850 12190 13680 15180 16670
10350 11640 13060 14490 15910
9900 11130 12490 13860 15220
9490 10670 11970 13280 14590

9110 10240 11490 | 12750 14000

8760 9850 11050 12260 13470
8440 9480 10640 11810 12970
8130 9140 10260 11330 12500
7850 8830 9910 10990 12070
7590 8530 9580 10620 11670

SVEIR m s

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

1238

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, a8 356 40 , 45 50 1.3

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

10 44450 45500 49420 53350 57270 61190
1 40410 41370 44930 48500 52060 55630
12 37040 37920 41190 | 44460 47720 50990
13 34190 35000 38020 41040 44050 47070
14 31750 32500 35300 38100 40910 43710
15 20630 30340 32050 35560 38180 40790
16 27780 28440 30890 : 33340 35790 38240
17 26150 26770 29070 31380 33690 35990
18 24700 25280 27460 29640 31820 33990
19 23400 23050 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 21490 23190 24900 26600
4 18520 18960 20590 22230 23860 25500
25 ! 17780 18200 19770 21340 22010 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 19750 21100
30 14820 15170 16470 17780 19090 20400




124 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
N 3 Inch No. B 6. 4 Inch No. B 9.
in feet. 55 | 65 75 7.5 8.5 95 1056
| e | b e | e | lbe Ibs. Ibs.
4 11.0 | 12.0 | 129 | 19.9 | 21.2 | 22.5 l 23.8
5 v 5L (1 | 83| 12.7 | 13.6 | 144 | 15.2
6 4.9 | 5.3 5.8 8.8 9.4 | 10.0 | 10.6
Vi 3.6 3.9 4.2 6.5 6.9 7.3 7.8
8 2.8 3.0 3.2 5.0 5.3 5.6 5.9
2 2.2 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
13 I [ £ 1.6 17 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 2.1 2.3
7 R e 1.0 I 1.1 1.6 1.7 1.8 1.9
<SP A S e e AR 1.4 1.5 1.6 i
T R e ! ....... 1.2 1.3 1.4 1.6
sy i SRR A b A ¥ 4 1.2 1.2 1.3
(I R I SR SRR 1.0 1.0 1.1 1.2
SRR MG g TV G 0T e St 1 B AT S 1.0 1.1
SRCHER el 0 1 T LML T R e i .............. 1.0
For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 35 span.
Spacings for other intensities of loading may be obtained from those in tables
as follows:
W : 1 ity of loading from table = o
Req ~~New lotemaity of londing > COmbuted spacing from table.

R S S R IR MR a p
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CAMBRIA STEEL. 126

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-BEAMS.
between 5 Inch No. B 13. 6 Inch No. B 17.
e | 975 | 1225 | 1475 | 1225 | 1475 | 1735
Ibs. |  lbs. The. Ibs. Ibe. lbs.
4 32.2 | 363 | 404 | 484 | 53.3 | 58.2
5 20.6 | 23.2 | 25.9 |*31.0 |*341 | 37.2
6 143 | 161 | 18.0 | 21.5 | 23.7 | *25.9
7 10.5 11.8 | 13.2 | 158 | 174 | 18.0
8 81| 91| 101 | 121 | 133 | 145
9 6.4 7.2 8.0 96 | 105 | 11.5
10 5.2 5.8 6.5 7.7 8.5 9.3
11 4.3 4.8 5.3 6.4 7.0 7.7
12 3.6 | 40 4.5 5.4 5.9 6.5
13 31| 84| 38| 46| 50 | b5
14 2.6 3.0 3.3 4.0 4.4 4.8
15 23 | 28| 29| 84| 38| 41
16 2.0 2.3 2.5 3.0 3.3 3.6
17 1.8 2.0 2.2 2.7 3.0 3.2
18 16 | 18| 20| 24| 26| 29
19 14 | 1.6 1.8 2.1 2.4 2.6
20 1.3 1.5 1.6 1.9 2.1 2.3
- 21 1.2 1.3 1.5 1.8 1.9 2.1
22 1.1 1.2 1.3 1.6 1.8 1.9
23 6 ) T T I 0 1 (R T 1.6 | 18
24 L 1.0 1.1 1.3 1.5 1.6
Tl | e PR 10| 22| 1a] 1.
26 1.0 L1 1.3 1.4
B S | oL Eoe ks e 1.1 1.2 1.3
b S EE S oo eOna 1.0 1.1 1.2

For spacings above single dot thc- s.:\l‘c luads are too great for standard
connections.

For spacings below the heavy lines the deflections will be greater than the
8l]uwabPac1m1t for plastered ceilings = 4}; span.

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 % Computed spacing from tabie.

Nt cullAC
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126 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.

o STANDARD I-BEAMS. _
between 7 Inch No. B 21, 8 Inch No. B 26.
wee | | s g |aoo] e | o | %
4 80.0 | 74.6 | 80.3 |....... DL | Ol P
5 44.2 | 47.8 | 51.4 | 60.7 | 64.2| 68.4| 72.6
6 30.7 | 33.2 | 35.7 | 42.1 | 44.6| 47.5|*50.4
7 |*22.56 |*24.4 | 26.2 | 31.0 | 32.8| 34.9| 37.0
8 17.3 | 18.7 |*20.1 | 23.7 | 25.1| 26.7| 28.3
9 13.6 | 14.7 | 15.9 | 18.7 | 19.8| 21.1| 224
10 11.0 | 11.9 | 12.9 | 152 | 16.1| 17.1| 18.1
11 9.1 9.9 | 10.6 | 125 | 13.3| 141 15.C
12 7.7 8.3 89| 105 | 1.1| 11..9| 12.6
13 6.5 7.1 7.8 9.0 9.5| 10.1| 10.7
14 5.6 6.1 6.6 | 7.7 8.2 8.7 9.3
15 4.9 5.3 5.7 6.7 7.1 7.6 8.1
16 4.3 4.7 5.0 5.9 6.3 6.7 7.1
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 3.1 3.3 3.6 4.2 4.4 4.7 5.0
20 2.8 3.0 3.2 3.8 4.0 4.3 4.5
21 2.5 2.7 2.9 3.4 3.6 3.9 4.1
22 2.3 2.5 2.7 3.1 3.3 3.5 3.7
23 2.1 2.3 2.4 2.9 3.0 3.2 4
24 1.9 2.1 2.2 2.6 2.8 3.0 3.1
25 1.8 1.9 2.1 2.4 2.6 2.7 2.9
26 1.6 1.8 1.9 2.2 2.4 2.5 2.7
27 1.5 1.6 1.8 2.1 2.2 2.3 2.5
28 1.4 1.5 1.6 1.9 2.0 2.2 2.3

For spacings above single dot the safe loads are too great for standard
connections.

For spacing above the dotted line the safe load for bending is greater than the
eafe load for web crippling, as explained and shown on pages 82 to 84 inclusive.
For sracm gs below the heavy lines the eﬁectmns will be greater than the
allowable limit for plastered ceilings = 55 spa
for other intensities of loading may be obtained from those in tables

:

aufollows I ity of loading from tabl,
Required spacing= ntensity of loading from table

New intensity of loading

X Computed spacing from table.




CAMBRIA STEEL. 127

P ——

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.
between 9 Inch No. B 29. 10 Inch No. B 33.
’;’l}:f 21 | 25 | 80 | 35 25‘30‘35|40
Ibe. 1bs. lbe. | Ibe. Ibe. Ibs. lbe. | Ibe
L i i ] (=il )
8 |[31.5(341)|387.7|414}|...... (et el s
9 24.9| 26.9| 29.8 | 32.7)]...... Pt | = By

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|184|18.1|19.9|21L7|235
13 11.9(12.9| 14.3 | 15.7| 15.4 | 16.9 | 18.5 | 20.0
14 10.3|11.1(12.3|13.5|13.3| 14.6 | 15.9 | 17.3
15 89| 9.7|10.7| 11.8 .6|12.7| 13.9 | 15.0
16 79| 85| 9.4|1104)|10.211.2| 12.2 | 13.2
L 70| 7.5| 84| 92| 90| 99|108|11.7
18 62| 6.7| 7.5| 82| 80| 88| 9.6| 104
19 56| 6.0 6.7 7.831 721 79| 87| 94
20 50| 54| 60| 66| 65| 72| 7.8| 85
21 46| 49| 55| 60| b9| 65| 71 7.7
22 42| 45| 50| 55| 54| 59| 65| 7.0
23 3.8 41| 46 50| 49| 54| 59| 64
24 35| 38| 42| 46| 45|%50| 54| 59
25 32| 35| 3.9 42| 42| 46| 50| b5.4
26 30| 32| 38| 88| 39| 42| 46| 50
27 28| 8.0/ 3.3| 36| 38| 39| 43| 4.6
28 26| 28| 3.1 34| 83| 37| 40| 43
29 24| 26| 29| 3.2] 81| 34| 87| 40
30 22| 24| 27| 29| 29| 3.2|:3.6| 38
31 21| 23| 25| 28| 2.7| 80| 33| 3.5
5 . R e SR e IR Wty 25| 28| 31| 33
33 | ; 24| 26| 2.9 3.1

_F'Dr spacings below the heavy lines the deﬂechons will be greater than the

aﬂowable limit for plastered g5 = ghy &
pacings for ather ities of loading may be obtained from those in tables

as follows: Wi

Tt apaclns:lmemuy of| from tablex Computed spacing from table.

New intensity of loading




AT M g TR b S A LR T

128 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
Distane I-BEAM. I-BEAM.
rere | 12 Inch No. B 41. 12 Inch No. B 105.
in foet. 31.6 35 40 40 45 50 556
s, e, | lba. Tbs. Ibe. e. | Ibs.
10 | 38.4 | 40.6 | 43.7 | 47.8 | 50.8 | 53.9 | 57.1
11 | 317 | 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 | 39.6
13 | 227 | 240 | 259 | 283 | 30.1 | 319 | 338
14 | 10,6 | 20.7 | 223 | 24.4 | 25.9 | 27.5 | 29.1
15 | 171|180 | 1814 | 213 | 2216 | 240 | 2514
16 | 150 | 159 | 171 | 187 | 19.8 | 21.1 | 22.3
17 | 133 | 140 | 151 | 165 | 17.6 | 1817 | 18.7

18 | 118 | 1255 | 1355 | 148 | 15.7 | 16.6 | 17.6
19 | 106 | 112 | 121 | 132 | 141 | 149 | 1558
20 | 9.6 | 101 | 109 | 120 | 127 | 135 | 143
{
21 | 87| 92| 99| 108|115 122 | 129
22 | 79| 84| 90| 99105 | 111|118
23 | 73| 77| 83| 90| 9.6/ 102 | 108
24 | 67| 70| 76| 83| 88| 94| 99
25 [T61| 68| 70| 77| 81| 86 o1
26 | 57| 60| 65| 71| 75| so| sa
27 | 53| 56| 60| 66| 70| 74| 78
a8 | 49| 52| 56| 61| 65| 69| 73
29 | 46| 48| 52| 57| 60| 64| e8
30 | 43| 45| 49| 53| 56| 60| 63
31 | 40| 43| 45| 50| 53| 56| 59
32 | 37| 40| 43| 47| 50| 53| 58
33 | 35| 37| 40| 44| 47| B0 | 52
34 | 33| 35| 38| 41| 44| a7| 49
35 | 31| 38| 36| 38| 41| 44| a7
|

For spacings above single dot the safe loads are too great for standard
connections.

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

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

New intensity of loading

Required spacing=

X Computed spacing from table,




CAMBRIA STEEL. 1290
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.

S STANDARD I-BEAM.

between 15 Inch No. B 53.

e Woas 45 50 55 | 80

s ibs. be, Ibs. -
10 628 | 648 | 688 | 72.7 ‘ 76.6
L1 51.9 53.6 56.8 *60.1 | *63.3
12 43.6 45.0 47.7 50.5 53.2
13 37.2 38.4 | 40.7 43.0 45.3
14 32.0 33.1 35.1 37.1 39.1
15 27.9 28.8 | 30.6 32.3 34.0
16 | 24.5 25.3 26.9 28.4 29.9
17 |- 217 22.4 23.8 25.1 26.5
18 | 18.4 20.0 21.2 22.4 23.6
19 17.4 18.0 19.0 20.1 21.2
207 f| VST 16.2 17.2 18.2 19.1
21 14.2 14.7 15.6 16.5 17.4
22 13.0 13.4 14.2 15.0 15.8
23 11.9 12.3 13.0 13.7 | 14.6
24 10.9 11.3 11.9 12.6 | 133
25 10.1 10.4 11.0 11:6 | U123
26 9.3 9.6 10.2 10.8 | 113
27 8.6 8.9 9.4 10.0 10.5
28 8.0 8.3 8.8 9.3 9.8
29 7.5 5] 8.2 8.6 9.1
30 7.0 7.2 7.6 8.1 8.5
31 6.5 67 | 7.2 7.6 8.0
32 6.1 6.3 6.7 (43 | 7.6
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 5.3 5.6 5.9 6.3

For spacings above single dot the safe loads are too great for standard

connections.

For spacirufs below the heavy lines the deflections will be greater than the

allowable lim

for plastered ceilings = 47 spa

n.
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

¥ Computed spacing from table.

s o L T




130 - 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.

S ~ SPECIAL I-BEAM.

between 16 Inch No. B 109.

e 80 65 70 w | 8o

O e ibs. ibs. Ihe. The. Tbs.
10 86.6 | 90.5 | 944 | 983 | 102.2
11 71.6 | 748 | 780 | 812 84.5
12 60.1 | 628 | 655 | 683 71.0
13 *51.3 |[*535 | 559 | 582 60.5
14 44.2 | 46.2 | *48.2 | *50.2 52.2
15 385 | 40.2 | 41.9 | 437 | %454
16 33.8 | 353 | 369 | 384 39.9
17 30,0 | 313 | 327 | 34.0 35.4
18 267 | 27.9 | 201 | 30.3 31.6
19 240 | 251 | 261 | 27.2 28.3
20 217 | 226 | 236 | 246 25.6
21 19.6 | 205 | 214 | 223 23.2
22 17.9 | 187 | 19.5 | 203 21.1
23 164 | 171 | 178 | 1886 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 | 129 | 135 14.0
28 110 | 115 | 120 | 125 13.0
29 103 | 10.8 | 112 | 117 12.2
30 96 | 101 | 105 | 109 | 114
31 9.0 9.4 98 | 102 | 106
32 8.5 8.8 9.2 9.6 | 100
33 8.0 8.3 8.7 9.0 | 94
34 7.5 7.8 8.2 8.5 8.8
35 7.1 7.4 7.7 8.0 8.3

For spacings above single dot the sale loads are too great for standard
connections.

¥or spacings below the heavy lines the deﬂectiona will be greater than the
allowable limit for plastered ceilings = g}y s

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

Required specing Intensity of loading from table

New intensity of loading

> Computed spacing from table.




CAMBRIA STHEEL. 131
SPACING OF CAMBRIA I-BEAMS FOR TUNI-
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 . SPECIAL I-BEAM. .
1 between 15 Inch No. B 113.
| v g 80 8s | 90 | 95 100
| s Ibs, Tbs. Ibs, Ibs. ibs.
| 10 112.2 116.0 120.0 123.9 127.8
11 92.8 95.9 99.1 102.4 105.6
| 12 77.9 80.6 83.3 86.0 88.7
! 13 66.4 | 68.7 71.0 73.3 75.6
14 57.3 | 59.2 61.2 63.2 65.2
15 49.9 51.86 | 53.3. 556.1 56.8
16 ®438 | 453 | 469 | 484 | 499
17 38.8 *40.2 *41.6 42.9 44.2
18 34.6 35.8 37.0 *38.2 394
19 31.1 32.1 33.2 34.3 ®35.4
20 28.1 29.0 30.0 31.0 31.9
21 25.4 26.3 27.2 28.1 29.0
22 23.2 24.0 24.8 25.6 26.4
23 21.2 21.9 22.7 23.4 24.2
24 19.56 20.1 20.8 21.5 22.2
25 180 | 186 | 192 | 1958 | 204
26 16.6 17.2 17.7 | 183 | 189
27 15.4 15.9 16.5 170 | XILH
28 14.3 14.8 15.3 15.8 16.3
29 13.3 13.8 | 143 14.7 15.2
30 125 | 129 | 13.3 13.8 14.2
31 2 ki Ky 121 | 12.6 12.9 13.3
32 11.0 118 ALF 12.1 12.5
33 10.3 307 | AR 11.4 11.7
3 34 9.7 10.0 10.4 10.7 11.1
35 9.2 9.5 9.8 10.1 10.4
For spacings above single dot the safe loads are too great for standard
connections. b
For lﬁnci below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4}5 span.
E‘;geuslmnfu for other intensities of loading may be obtained from those in tables
as : y ’
Required lmdns-l—?;:::‘; mi‘z‘:mi:‘?l—? puted spacing from table.
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132 CAMBRIA STEEL.

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

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

: S STANDARD I-BEAMS. o
between 18 Inch No. B 65. 20 Inch No. B 73.
supporta |y 60 85 70 65 70 T
in feet Ibs. Ibs. Ibs. Ibs. Ihe. Ibs. Ths.

14 | 48.1 | 50.9 | 53.3 | 55.7 | 63.8 | 66.4 | 69.1
15 | 41.9 (®*44.3 *46.4 | 48.5 | 55.4 | 57.8 | 60.2

16 | 36.8 | 39.0 | 40.8 *42.8 | 48.7 | 50.8 | 52.9
17 | 32.8 | 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 | 37.5
20 | 23.6°| 24.9 | 26.1 | 27.3 | 31.2 | 32.5 *33.8

21 | 21.4 | 22.6 | 23.7 | 24.8 | 28.3 | 29.5 | 30.7
22 | 19.56 | 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 |(16.5 | 17.3 | 18.1 | 19.0 | 21.7 | 22.8 | 23.56
25 | 15.1 | 16.0 | 16.7 | 17.56 | 20.0 | 20.8 | 21.7

26 | 13.9 | 148 | 15.56 | 16.2 | 18.5 | 19.2 | 20.0
27 (129 | 13.7 | 143 | 15.0 | 17.1 | 17.8 | 18.8
28 |(12.0 | 12.7 | 133 | 189 | 15.9 | 16.6 | 17.3

29 |11.2 |11.9 | 12.4 | 13.0 | 14.8 | 15.5 | 16.1
30 (10.5 | 11.1 | 11.6 | 12.1 | 13.9 | 14.5 | 15.0
31 9.8 | 10.4 | 109 | 11.4 | 13.0 | 13.5 | 14.1
32 9.2 9.7 110.2 | 10.7 | 12.2 | 12.7 | 13.2
33 8.7 9.2 9.6 | 100 | 11.56 | 11.9 | 12.4
34 8.2 8.6 9.0 9.4 |10.8 | 11.3 | 11.7
35 7.7 8.1 8.5 8.9 0.2 | 10.6 | 11.0
36 7.3 7.7 8.1 841 9.6 |10.0 | 104
37 6.9 7.3 7.6 80| 9.1 9.5 9.9
38 6.5 6.9 72 7.8 8.6 9.0 9.4
39 8.2 6.5 6.8 7.2 8.2 8.5 8.9
40 5.9 | 6.2 8.5 6.8 7.8 8.1 8.4

For spacings above single dot the safe loads are too great for standard
connections.

For S})m:lngs below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 1449 span.

.."‘;pacmsa for other intensities of loading may be obtained from those in tables
as follows:

Intensity of loading from table
New intensity of loading, )

Required spacing= 1 spacing from table.
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CAMBRIA STEEL., 133
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 e 4 SPECIAL I-BEAM.
betwean | 20 Inch No. B 121.
. | om 85 | 90 | 9 | 100
o] PR ‘ ihe. | Ibs. ‘ bs.
16 61.1 62.9 64.9 66.9 69.0
17 54.1 55.7 57.5 59.3 61.1
18 48.3 49.7 51.3 52.9 54.5
19 43.3 44.6 46.0 47.5 48.9
20 39.1 40.2 41.5 42.8 44.1
21 35.5 36.5 37.7 38.9 40.0
22 32.3 33.2 34.3 35.4 36.5
23 *®29.6 *30.4 31.4 32.4 33.4
24 27.2 27.9 €28.8 29.8 30.7
25 25.0 25.7 26.6 *27.4 28.3
26 23.1 23.8 24.6 25.4 €26.1
27 21.5 22.1 22.8 23.5 24.2
28 19.9 20.5 21.2 21.9 22.5
29 18.6 19.1 19.8 20.4 21.0
30 17.4 17.9 18.5 19.0 19.6
31 16.3 16.7 17.3 17.8 18.4
32 15.3 15.7 16.2 16.7 17.2
33 14.4 14.8 15.3 15.7 16.2
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 | 138 | 184 ] 13.6
37 11.4 11.8 12.1 12.6 12.9
38 10.8 11.1 11.5 11.9 12.1
39 10.3 10.6 10.9 11.2 11.6
40 9.8 10.0 10.4 10.7 11.0
For spacings above single dot the safe loads are too great for standard
connections.
Spacings for other intensities of loading may be obtained from those in tables
anfollowst Intensity of loading from table
Required spacing=—— in——n-‘i—t ¥ ot loading X Computed spacing from table.

PR P
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134 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-BEAM.
between 24 Inch No. B 89.
g 80 85 & 80 1] 100
e Ibs. Ibs. Ibs. Ibe. Ihe.
18 57.3 59.56 61.4 63.3 65.3
19 51.4 | *53.4 | *55.1 56.9 58.6
20 46.4 48.2 49.7 | *51.83 | *52.9
21 | 42.1 43.7 45.1 46.5 48.0
22 38.3 39.8 41.1 | 424 43.7
28 | 85.1 | 86.4 | 87.6 | 388 | 40.0
24 32.2 33.5 34.5 35.6 36.7
256 29.7 30.8 31.8 32.8 33.8
26 27.4 28.5 29.4 30.4 31.3
27 | 2b.5 26.4 27.3 28.2 29.0
28 23.7 24.6 25.4 26.2 27.0
29 22.1 22.9 23.7 24.4 25.2
30 20.6 21.4 22.1 22.8 23.56
31 | 198 | 201 | 207 | 214 | 23.0
32 | 18.1 18.8 19.4 20.0 20.7
33 17.0 17.7 18.3 18.8 19.4
34 16.0 16.7 17.2 17.8 18.3
35 15.1 15.7 16.2 16.8 | 17.3
36 14.3 14.9 15.4 15.8 16.3
37 18.56 14.1 14.5 15.0 | 15.4
38 12.8 13.8 13.7 14.2 14.6
39 12.2 12.6 13.1 1836 | 18.9
40 11.6 12.0 12.4 12.8 | 13.2
41 11.0 11.5 11.8 12.2 12.6
42 10.5 10.9 11.3 11.6 | 12.0
43 10.0 10.4 10.8 11.1 | 114
44 9.6 9.9 10.3 10.6 10.9
45 9.2 9.5 " 9.8 10.1 10.4
46 8.7 9.1 9.4 9.7 10.0
47 8.4 8.7 9.0 9.3 9.6
48 8.0 8.3 8.6 ., 8.9 9.2
"+ For spacings above single dot, the safe loads are too great for standard
connections.
Spacings for other intensities of loading may be obtained from those in tables
sedotiows: Intensity oflosding Fomtable
Required spacing=—3—— i);“ ensity o;‘- Joading X Computed spacing from table.




CAMBRIA STEEL. 1356

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.

) | SPECIAL I-BEAM.

between 24 Inch No. B 127.

o T | 110 | TR

fa fest. The. Tos. Tbe.
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 59.8
22 51.6 53.0 54.3
23 47.2 48.4 49.6
24 ®434 44.5 45.8
25 40.0 ®*41.0 ® 420
26 37.0 37.9 38.8
27 34.3 85.1 36.0
28 31.9 32.7 33.5
29 29.7 30.5 81.2
30 27.8 28.5 29.2
31 26.0 26.7 27.3
32 24.4 25.0 25.6
33 22.9 23.5 24.1
84 21.6 22.2 22.7
35 20.4 20.9 21.4
36 19.3 19.8 20.3
37 18.3 18.7 19.2
38 17.3 17.7 18.2
39 16.4 16.8 17.2
40 15.6 16.0 16.4
41 14.9 15.2 15.6
42 14.2 14.5 14.9
43 18.5 13.8 14.2
44 12.9 13.2 13.8
45 12.3 12.6 13.0
46 11.8 12.1 12.4
47 11.3 11.6 11.9
48 10.8 11.1 11.4

For spacings above single dot “the safe loads are too great for standard
connections,

S ngs 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 Comp 1 spacing from table.
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CAMBRIA STEEL.

BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA I-BEAMS.

Depth | Weight

0

|

per

Ium.| Foot.

3

“
“

4
“
“
“

R Roy

— —
S R BEE Ry

LS~

Tnches. ~Pounds,_

S®ooN Noe;
crencnon Sran or

<o
o
ot

—
L
3]

b
Y - Wei
Vo pnnis | Soton| " | VI
o | B | | B | ot
16 000 Ibs, 12 500 lbs, ] ol i
per 8. In. por S In (Tochos. | Pounds.
2270 | 1770 [B 53| 15 | 42
2400 [ 1880 < | “ | 45
2530 | 1980 ¢ | ¢ | 50
000 80| o« | < | B
e
4800 | 750 |BA9| B B
6400 | 000 | o | ¥ |70
7200 630 . [ o | DO
8130 | 6350 80
9730 | 7e00 [B113| 15 | 80
10670 | 8330 | o | o | 8
11600 | 9060 | | © gg
|
om0 (o0 | * [ - |1
16130 | 12600 B 65| 18 23
18930 | 14790 | « | “ | 65
20000 (15630 | « | ¢ | 70
21330 | 16670
22670 17710 |B 73| 20 | 65
25200 [ 19690 | « | « %2
o 2
33070 | 25830 | Pt | % Sg
32530 25420 | o | « | B0
35730 (27920 | « | « | 100
39070 | 30520
42270 | 33020 [ go | 94 | g9
48000 | 37500 | & | L | 8B
i R
54670 Sl L=
59730 | 46670
63470 | 49580 | B127 | 24 | 105
67470 | 52710 | « | < | 110
71380 |65730 | < | <] 115

.| 240930
248670

Maximum Bending
~ Moment.

Foot Pounds,
Fibre Fibra
Stress Stress

16000 Ibs. 12 500 Ibs,
e g, Tn per By In.

78530/ 61350
81070, 63330

99790

140270/ 109580
145070/ 113330
150000/ 117190
154800 120940
159730‘ 124790

117870, 92080
124670 97400
130530 101980
136530| 106670

156000 121880
162670 127080
169200 132190

195470 152710
201200, 157190
207730, 162290
214270] 167400
220800 172500

231870 181150
188230
194270
200420
206560

244050
250300
266650

256530
264400

312380
320380
328380
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CAMBRIA STEEL. 187
MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA CHANNELS.
Maximum Be: Mazimum Bending
Depth Immm Moment,
Section | " | Weight |— Section ”':“ Weight .
bt (1 0 (850 ) Poot Pounds, | Num- | o0 | per Foot Pounds.
ber. Foot. | ber. Foot,
nel. nel.
Fibre | Fibre Fibre | Pibre
Stross | Stress Btress | Stress
| ~[16.0001bs. 12500 Ibs. 16,000 Ibs. 12500 Ibs,
Inches.| Pounds. |Per 5q.In. per Sq.In, Inches| Pounds |Por 5q.1In. per Sq.In
Cs5| 3 4 1470 | 1150 | C29 | 9 | 13.25 | 14000 10940
. i 5 1600 | 1250 | “ el e - 15070 11770
= - 6 1870 | 1460 = & 120 18000/ 14060
] b ] 20930, 16350
c9| 4 525 | 2530 | 1980
i . 6.25 | 2800 | 2190 | C33 [ 10 | 15 17870| 13960
i * 7.25 | 3070 | 2400 | “ “ 120 20930 16350
£ & |26 24270 18960
Ci3| 5 | 65 | 4000 3130 “ i B ) 27470, 21460
3 4 9 4670 | 3660 [ * “ |38 30800] 24060
% “ | 115 | 5600 | 4380
C41 | 12 | 2056 | 28530| 22200
Ci7| 6 8 5730 | 4480 “ 12 32000 25000
W “ | 105 | 6670 B2O| © ol - ) 35870/ 23020
“ “ 13 7730 | 6040 “ “ 13 39870/ 31150
: “ | 155 | 86TO | 6770 “ &40 43730| 34170
cL| 7 9.75 | 8000 | 6250 | C53 | 15 | 33 55600| 43440
i “ (1225 9200 7190 | © “ 185 56930) 44480
. “ [ 14.75 | 10400 | 8130 = i A0 61730, 48230
-y “ 1 17.25 | 11470 | 8960 | “ “ | 45 66670, 52080
4 “ [ 19.75 | 12670 | 9900 | « o -1 71600 55940
i “ | 55 76530, 59790
C25 | 8 | 11.25 | 10800 | 8440
i “ [ 13.75 | 12000 | 9380 | C65 | 18 | 45 86530 67600
vy “ [ 16.25 | 13330 | 10420 | = “ 180 92310| 72130
5 “ 1 18.75 | 14670 | 11460 | * “ | BB 98070| 76620
L 4 ] 21,25 | 15870 | 12400 | = “ 160 104190] 81410
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138 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
per square inch and include weight of angle.

Distince Section No. A 11.
M = Ii!! x lill’
i &b i!l’ ﬁf' }!? ﬁl’l’ gl’l’
in feet 1.281bs. | 1.801bs, | 2.84 Ibs, | 2.86 Ibs. | 3.85 lhs.
z per ft. per ft. per ft. per ft. per ft.
; 2 300 560 720 860 1010
3 260 370 480 580 670
a 190 | 280 | 360 | 430 500
] 150 220 200 350 400
6 130 100 240 200 340
7 110 160 200 250 200
8 100 140 180 220 250
9 00 120 160 190 220
Distaricn Section No. A 40.
bELwce“ l !_h‘ x 1!_!!
supports .__iL_. __ﬁ” __{_” 1 o g
i1 -foat 1.44 1bs, | .12 Ibs, | 2,77 1bs. | 8.89 1bs. | 8.99 1bs.
L per ft. per ft, per ft. per ft. per ft.
2 I &30 770 900 1200 1400
3 350 510 660 800 040
4 260 380 500 600 700
3 210 310 400 480 560
8 170 260 330 400 470
7 150 220 280 340 400
8 130 100 250 300 350
9 110 170 220 270 3l
10 100 150 200 240 250
Distance _ Section No. A 15.
= 2= 2
between _gn_ _"‘i‘-'}_;' A | i g-t T I
ts . 4 1“ 18 é
in feets F..meg. 244 1bs. 3.19 1bs./18.92 1bs.| 4.7 1bs.| 5.8 1hs.| 6.0 1bs.
per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft.
2 690 1020 1320 1600 1870 2130 2380
s e Ble e e
5 270 410 530 G40 750 850 950
6 230 340 440 530 620 710 700
Vi 190 200 380 460 540 610 680
8 170 250 330 400 470 530 600
2 150 230 200 360 420 470 530
10 130 200 260 320 370 430 480

For safe loads bclow hmw lines the deflections will be greater than the

le limit for plastered ceilings = 4} span.




CAMBRIA STEEL. 139

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%11 x 2 %n
supports 1;‘ " | iu ﬁu
in feet. 2.751bs. 3.62 Ibs. 4.5 1bs.
per ft. per ft. per ft.
2 1300 1690 2060
3 870 1120 1370
4 650 840 1030
b 520 670 820
8 430 560 30
7 370 480 590
8 320 420 510
9 200 380 460
10 260 340 410
11 240 310 370
12 220 280 340
Dist Section No. A 17.
between 21" x 2%
supports %rr ‘;‘u 5" 1’5‘” iu 11’0 *u
infeet. 3708 Ibs.|3.07 1bs.|4.11bs.| 5.0 Ibs.[5.81bs.| 6.81bs.|7.71bs,
perft, | perft. | perft. | perft. | per ft. | perft. | perft,
2 1060 | 1610 | 2100 | 2570 | 3020 | 8450 | 3860
3 710 1080 1400 1710 2010 2300 2580
4 530 810 1050 1200 1510 1720 1030
b 420 650 840 1030 1210 1380 1550
(3] 350 540 700 860 1010 1150 1200
7 300 460 400 730 860 900 1100
8 260 400 530 640 760 8§60 o70
9 230 360 470 570 670 770 800
10 210 320 420 510 600 690 770
11 190 200 380 470 550 630 700
12 170 270 350 430 500 580 040

For safe loads below heavy lines the deflections will be ter than the
aliowable limit for plestered cellings = sy Span. e
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140 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
per square inch and include weight of angle, r_‘]
| Section No. A 43.
Distance between| 7 7
RS - [ 24 :?i___
3 r i_'!
i a5 | G.6ike. | 66ie
IAFLEY per ft. | per ft. per ft.
2 2570 3140 3700
3 1710 2000 2460
4 1280 | 1570 1850
b 1030 | 1260 1480
6 860 l 1050 1230
7 730 | 900 1060
8 640 | 700 920
g 870 700 820
10 510 630 740
11 470 570 670
12 430 520 620
T“ Section No. A 19.
mm ; 3’? x 3"
g R I e " W il A S T
in feet, 400be. | 6.1Thse  72Ibs.  B83Ihs | D4Ths 104 lhe.
per ft. per ft. per ft. per ft. per . | per it
2 3080 3770 4440 5000 | 5720 6320
3 2050 2510 2000 3300 J 3810 4210
4 1540 1800 | 2220 | 2540 | 2860 | 3160
b 1230 1510 1780 2040 | 2200 2530
8 1030 1260 ‘ 1480 1700 ‘ 1010 2110
7 880 1080 1270 1450 1630 1810
8 770 M0 1110 1370 1430 1580
] 680 | 840 990 1130 1270 1410
10 620 750 §90 1020 1140 1260
11 560 600 | 810 030 | 1040 1150
12 510 | 630 740 850 950 1050
For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 4}y span.




CAMBRIA STEEL, 141

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

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG. [l
Safe loads below are figured for fibre stress of 16 000 pounds
per square inch and include weight of angle,
Section No. A 21.
3%1’" ‘g&!f
glf ﬁ” EH H!? i!! Hi’f il’f
i 111 12.4 18.6/14.8/16.0{17.1 183
n ¥ 5
prh v..w.E-. pertt wft pert, wft-.-_r__-er_.!_t.- ver ft{ per ft.| per ft.| per t.
4210 | 5200 | 6140 | 7050 | 7040 | 8500 | 9630 | 10440 | 11280 | 12010 | 12780
2810 | 3470 | 4100 | 4700 [ 5200 | 5860 | 6420 | 6980| 7400| 8000 8510
3530 | 3070 6380

2110 | 2000 | 3070
1680 | 2080 | 2460 | 2820 | 3150 | 3520 | 3850 | 4180 4400| 4800/ 5110

1400 | 1730 | 2050 | 2350 | 2650 | 2030 | 3210 | 3480| 3740 4000| 4250
{ 1400 | 1760 | 2020 | 2270 | 2510 | 2750 | 2080| 3210| 3430 3650
1050 | 1300 | 1540 | 1760 IQSD | 2200 | 2410 | 2610| 2810 3000| 3190
040 | 1160 | 1370 | 1570 1950

840 | 1040 | 1230 [T4I0 | 1590 1760 | 1930 | 2000 | 2250| 2400 2550

770 | 950 | 1120 | 1230 | 1440 | 1600 | 1750 | 1000| 2040| 2180| 2320
700 | 870 | 1020 | 1180 | 1320 | 1470 | 1600 | 1740| 1870 2000 2130
800 | 050 | 1000 | 1220 | 1350 | 1480 | 1610| 1730 1850 1860
740 | 880 | 1010 | 1130 | 1260 | 1380 | 1490| 1610 1720 1820
500 | 600 | 820 | 040 | 1060 | 1170 | 1280 | 1300| 1500 1600| 1700

650 | 7707 880 | 090 | 1100 | 1200 | 1310| 1400( 1500| 1600

Section No. A 23,
4" x 4” 3
_:1%1!'4-':}:: ‘ITI" ﬁn __fs_:'_l__ﬁ" H” __i" H" i"
9.8 (11.3 /128 143 15.7/17.1 (185|199 212
Ihs. | Tha. | Dbe. | Ihs | Fha | The | Ibs | Ibs
per ft. per ft.'per ft. per ft./per It per ft. per fi. per ft. per fi./per ft.

8870 ‘ 8120 | 0340 | 10530 | 11600 | 12810 | 13010 | 14080 | 16030 | 17060
4580 | 5420 7020 | 7700 8540 | 0270 | 0000 |1

3430 | 4060 | 4670 | 5270 | 5540 | 6410 6060 | 7400 | 8020
2760 | 3250 | 3740 | 4210 4670 | 5130 | 5360 | 5000 | 6410 0820

2710 | 8120 | 3510 | 3000 | 4270 | 4640 | 4000 | 5340 5600
2320 3010 | 3340 | 3660 | 3970 | 4280 | 4580 | 4870
1720 | 2080 | 2340 | 2630 | 2020 | 3200 | 3480 | 8740 | 4010| 4260
1530 | 1810 | 2080 | 2340 | 2000 | 2850 | 3000 | 3330 | 3560 | 3700
1370 | 1620 | 1870 | 2110 | 2340 | 2500 | 2780 | 3000 | 38210 | 3410

1250 | 1480 | 1700 | 1910 2130| 2330 | 2530 | 2720| 2010/ 3100
1140 | 1350 | 1560 | 1700 | 1050 | 2140 | 2320 | 2500| 2670 2840
1060 | 1250 | 1440 | 1620 1800| 1970 | 2140 | 2300 | 2470 | 2820
080 | 1160 | 1340 | 1500 | 1670 | 1830 1990 2140 | 2200 | 2440
020 | 1080 | 1250 | 1400 1560 1710| 1860 | 2000 | 2140 2270
16 | 800 1020 | 1170 | 1320| 1460 | 1600| 1740 1870 2000, 2130
i For safe loads below heavy lines the deflections will be greater than the
| allowable limit for plastered ceilings = gy} span.
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142 CAMBRIA STEEL.

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

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG. ’:_’t..
Safe loads below are figured for fibre stress of 16 000 pounds =l

per square inch and include weight of angle.
_ Section No. A 47.
EE—y &% x5

m?m i”’ | '[TB'” *!! ﬁ” &H’ Hh’ | E}H

in feet. | 12.8 Tbs. | 14.8 Ibs. | 16.2 Ibs. | 18.1 [be. | 20.0 Iba. | 21.8 1bs.|28.6 1bs.
per ft. per ft. per ft. per ft. ft.

12910 14000 16830 18720 20570 22380 | 24160
8610 9930 11220 12480 13710 14020 16110
6460 7450 8410 9360 10280 11190 12080
5170 5060 6730 7400 8230 8050 0660
4310 4060 5610 6240 8860 7460 8050
3690 4260 4810 5350 5880 6300 6900
3230 3720 4210 4680 5140 5600 6040
2870 3310 3740 4160 4570 4070 5370
2580 2080 3370 3740 4110 4480 4830
2350 2710 3060 3400 3740 4070 4390
2150 2480 2800 3120 3430 3730 4030
1990 2290 2500 2880 3180 3440 3720

1850 2130 2400 2670 2940 3200 3450
1720 1990 2240 2500 2740 2080 3220
1610 1860 2100 240 2570 2800 3020
1520 1750 1080 2200 2420 2630 2840
1440 1660 1870 2080 2200 2490 2680

Section No. A 27.
sffxﬁﬂ'
*!Pl 1Qﬂl'fi &ﬂl HI’! i_!! * " *.H Hh’ I!f
10.6 219 242 26.5|28.7|31.0/33.1 86.8|874
Ibs, | Tbe. | s, | Ibs, | dbs. | Ihs, | Ibs, | ibs. | Ibs
per ft.|per ft./per ft.per ft.'per ft.\per ft./per ft.|per ft./per ft.[per ft.per ft.
18820 | 21720 | 24610 | 27420 | 80170 | 32880 | 35540 | 38150 | 40720 | 43240 | 45720
12550 | 14480 | 16400 | 18280 | 20120 | 21920 | 23600 | 25430 | 27150 | 28830 | 30480
9410 | 10860 | 12300 | 13710 | 15090 | 16440 | 17770 | 10080 | 20360 | 21620 | 22860
7530 | 8A90 | 9840 | 10970 | 12070 | 13150 | 14220 | 15260 | 16290 | 17300
6270 | 7240 | 8200 9140 | 10060 | 10960 | 11850 | 12720 | 13570 | 14410 | 15240
5380 | 6210| 7080 | 7830 | 8620 | 9390 | 10150 | 10000 | 11630 | 12360 | 13060
6850 | 7540 | 5220 | 8890 | 9540 | 10180 | 10810 | 11430
4180 | 4830 | 5470 | 6000 | 6710 | 7310| 7000 | 8480 | 9050 | 9610 | 10160
3760 | 4340 | 4920 | 5480 | 6030 | 6580 7110| 7630 | 8140 | 8650 | 9140
3420 | 3950 | 4470 | 4000 | 5400 | 5080 6460 6940| 7400 | 7860 8310
3140 | 3620 | 4100 | 4570 | 5030 | 5480 | 5920| 6360 | 6700 | 7210 7620
2000 | 3340 | 3700 4220| 4640 | 5060 | 5470 | 5870 | 6260| 6650 7030
2600 | 3100 | 3520 | 8920 | 4310| 4700| 5080 | 5450 | 5820| 6180| 6530
15 | 2510| 2900 | 3280 | 3660 | 4020 4380 | 4740 5000 | 5430 5770| 6100
16 | 2350 | 2720 | 8080 | 3430 | 3770| 4110| 4440| 4770 | 5090 | 5410| 5720

17 | 2210| 2560| 2900 | 3230 | 3550 | 3870 | 4180 | 4490 | 4790 5000 | 5380

lmqamh COWHODUIRTNHLOW
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19 | 1080| 2200| 2590 | 2800 | 3180 | 3460 | 3740 | 4020| 4200 4550| 4810
20 | 1880 | 2170 | 2460 | 2740| 3020 | 3290 | 3550 | 3820 | 4070 4320| 4570
21 | 1790| 2070 | 2340 | 2610 2870 | 3130| 3300 3630 | 3880 | 4120| 4350
22 | 1710 1970 2240| 2400 | 2740| 2090 | 3230| 3470| B700| 3930 | 4160

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




CAMBRIA STEEL. 143

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

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

NEUTRALAXIS PARALLEL TO EITHER LEG. E
per square inch and include weight of angle.

EQUAL LEGS.

Section No. A 36.

Distance

8” X 8!!

sup- 3
ports

ﬁ”

gh‘

ﬁl‘# i_” *i" %N HN. 1” lﬁ'” li”

In feat. 26.4
Ibs.

pe.ri't-

20.8
1bs.
per ft.

32.7
Ibs.

856.8388.942.0/45.0|48.1 | 561.0 64.0 669
Ibs. Iba. | lbe. | Ibs. Ibs, | Ibs. Ihs. | Ibs.

per {t.|per it.per ft.|per ft.|per .ft‘pcr ft.iu-.ri't.per ft.iper ft.

22310
17850

14880
12750
11160

oLwam oy

8110

W= OVMIN OhowM

ggwm» Wit e

24010

11070
9960

3440

3320

27470
21980

18310

12210

30000 | 32400 | 34950 | 37370 | 39760 | 42120 | 44450 | 46750
29000 | 31810 | 33700 | 35560 | 37400

20000 | 21660 | 23300 | 24020 | 26510 | 28080 | 20630 | 31160
17140 | 18570 | 19970 | 21360 | 22720 | 24070 | 25400 | 26710
15000 | 16250 | 17480 | 18690 | 19880 | 21060 | 22220 | 23370
13330 | 14440 | 15530 | 16610 | 17670 | 18720 | 19760 | 20780
12000 | 13000 | 13980 | 14050 | 15910 | 16850 | 1

10010 | 11820 | 12710 | 13500 | 14460 | 15320 | 16160 | 17000
10000 | 10830 | 11850 | 12460 | 13250 | 14040 | 14820 | 15580
0230 | 10000 13;058 1154]] 12240 | 12060 | 13650 | 14380

4620 | 5000 | 5380 | 5750 | 6120 | G480 | 6840 | 7190
4440 | 4810 | 5180 | 5540 | 5800 6240| 6500 | 6930
4200 4640 | 4000 | 5340 | 5680 6350 | 6680
4140 | 4480 | 4820 | 5160 | 5480 | 5810 | 6130 6450
4000 | 4330 | 4060 | 4980 | 5200 | 5620 | 5030 | 6230

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




144

CAMBRIA STHEL.

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

—

| Section No. A 91. Section No. A 129.
Duhm #f! 2!! 3!! 2’!
tmtm 5’ rﬁf!’ if! |11‘!F|_*-F_ f‘:l'_*” 11!{”’[ i”ll"”l i
supports .753894-5 63 6.1 68 8.0741‘6.0 59 6.8|""7
in foet, | 18- | Tbs. & Tbs. | Ibs. Ibs.
D | k| | | o . | | ot f’.‘i.l_rﬁ-i'r_é-'?a.{’
2 | 1050 | 1360 | 1650 | 1030 | 2200 | 2460 1m!1m?|mllm!m|m
8 | 70| 9001100/ 1200 [ 1470 | 1640 [ 710 | 920 | 1120 1320 | 1510 | 1600
4 | 520 60| m0/| 070 uml 530 | 600 | 840 | 990 | 1130 | 1260
5 | 420| 50| 060 770 | smm mimjum;m;m 1010
T = B | | |
6 | a0 40! 50| ot0! 70| s20 360 | 460 | 560 | 660 | 750 | 840
7 [T300| 300 470 | 550 | 630| 700|310, 400, 480 | 570 | 650 | 720
8 | 200 340 410 480 | 550 | 620| 270| 850 420 | 500 | 560 | 630
9 | 20| 200| 360| 420 | 480 | 540| 240 | 310 | 870 | 440 | 500 | 560
10 | 210 260| 330 | 380 430| 400 210| 280 | 340 400 | 450 | 810
11 | 190] 240 300 | 340| 300 | 440| 100 260 | 310 360 | 410| 460
13 | 10| 220 270) 320| 300| 400 180 230| 280 | 330 | 380 42
Distance Section No. A 93.
between 3" x 23"
supporis }n |_]E‘" !_lrl | _‘]‘H_l *N f 1,‘11!
nfert. | 4 5Tbs | 5.6Ms. | 6.8Tom. | 761 | 8.5Me | 9.5 1be
per ft. per ft. per ft. per ft. per ft. per ft
2 2160 2640 si0 | 350 3970 4380
3 1440 1760 2060 2360 2650 2020
4 1080 1320 1550 1770 1080 2100
5 860 | 1050 1240 1420 1500 1750
6 720 880 1030 1180 1320 1460
7 620 750 850 1010 1130 1250
8 540 660 70 | 80 | 990 1100
180 0 | 600 790 850 970
10 430 |6 710 790 850
11 | 300 | 50 040 0 | s
12 [ 360 440 520 500 650 730
] ]

For safe loads below heavy lines the deﬂ:ctlmu will be greater than thl.'
ceilings = gly span.

allowable limit for plastered




CAMBRIA STEEL. 145
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 w
per square inch and include weight of angle,
Distance Section No. A 96.
between 317 x 24"
" {_It 1."’ !!\‘ _‘J‘I't ilt ﬁ’f
4.9 6.1 7.2 8.3 4 ¢
in feet. Ihs, Tbs. Tbs. Ths. olt: 1&4
. per ft. prft, | perft per fi, per ft. per ft.
2 2200 2600 3160 3610 4050 4480
3 1460 1790 2110 2410 2700 2900
4 1100 1340 1580 1810 2030 2240
] 880 1080 1260 1450 1620 1790
6 730 000 1050 1200 1350 1490
v 630 770 900 1030 1160 1280
8 550 670 790 000 1010 1120
9 490 6500 7l 800 900 1000
10 440 540 630 720 s10 900
11 400 490 70 660 740 810
12 370 450 530 600 680 750
" Section No. A 97.
Distance 3 }n x 3"
between i" ‘a‘n lu ‘1‘:: i” ‘l'l" l iu Hn !n H:r i"
uprs| 54| 66 | 79 | 9.1 [10.2(11.4/125(/13.6/14.7|15.8 16.8
infeet, | Ms | Ibs. | Ibs | The | Ibe. [ ibe. | Ibs. | ‘Ibe. | Ibs. | Ibs. | Tbe.
per . |per ft.)per ft.)per ft. per ft. per ft.'per fi.'per ft./per ft./per ft.per ft.
2 | 41680 | 3850 | 4540 | 5200 | 5840 | 6460 | TOTO | 7660 | 8230 | 8700 | 9350
8 [2770 | 2570 | 3030 | 3470 | 3000 | 4310 | 4710 | 5110 | 5490 | 5860 | 6230
4 | 2080 | 1930 | 2270 | 2600 | 2020 | 3230 | 3530 | 3830 | 4120 | 4400 | 4670
B | 1660 | 1540 | 1820 | 2080 2500 | 2830 | 3080 | 3200 | 3520 | 3740
8 | 1300 | 1280 | 1510 | 1730 | 1050 | 2150 | 2340 | 2550 | 2740 | 2030 | 3120
77 (1190 | 1100 | 1300 | 1490 | 1670 | 1850 | 2020 | 2100 | 2350 | 2510 | 2670
8 | 1040 ﬂ 1130 | 1300 | 1460 | 1620 | 1770 | 1910 | 2060 | 2200 | 2340
2 020 | 860 | 1010 | 1180 | 1300 | 1440 | 1570 | 1700 | 1830 | 1950 | 2080
10 | 830 | 770 | 910 | 1040 | 1170 | 1200 | 1410 | 1530 | 1650 | 1760 | 1870
11 760 | 700 | 830 | 050 | 1060 | 1180 | 1200 | 1300 | 1500 | 1600 | 1700
12 600 | 640 | 760 | 870 | 070 | 1080 | 1180 | 1280 | 1370 | 1470 | 1560
18 | 640 500 | 700 | 800 | 900 | 000 | 1000 | 1180 | 1270 | 1350 | 1440
14 | 500 | 550 | 650 | 740 | 830 | 920 | 1010 | 1000 | 1180 | 1260 | 1340

..?w.a?felmdsbdwhuwnnuméeﬂmﬁmwﬂlhemwmm

limit for pl

= yis span.
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146 a 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 16000 i
pounds per square inch and include weight of angle. _—
g Section No. A 99.
nm ‘1!? x 3!!
;u‘ ’g‘n iu 11!.-) '}n ‘g“n &u ﬁ” i_n ﬁ“ i
in foet, 72 | 85|98 |11.1/124|18.6/14.8|16.0{17.1|18.3
Ibs. | Jbs. | Ihs. | Ibs. | The. | Iba | Ibs. | Iba, | Ibs. | Ibe.
per ft.(per ft./per ft./per fi./per ft./per ft./per ft. per ft. per fi. per ft.
2 8920 | 4620 | 5200 | 5950 | 6580 | 7200 | 7810 | 8400 | 8980 | 9550
s 2 2610 | 3080 | 3530 | 3060 | 4300 | 4800 | 5200 | 5600 | 5980 | 6360
1960 | 2310 | 2650 | 2070 | 3200 | 3600 | 3900 | 4200 | 4490 | 4770
b 1570 | 1850 | 2120 | 2380 | 2630 | 2880 | 3120 | 3360 | 3590 | 3820
8 1810 | 1540 | 1760 | 1050 | 2100 | 2400 | 2600 | 2800 | 2000 | 3180
i 1120 | 1320 | 1510 | 1700 | 1880 | 2060 | 2230 | 2400 | 2560 | 2730
8 980 | 1150 | 1320 | 1490 | 1650 | 1800 | 1950 | 2100 | 2240 | 2390
9 870 | 1030 | 1180 | 1320 | 1460 | 10600 | 1730 | 1870 | 1990 | 2120
10 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1560 | 1680 | 1800 | 1910
11 710 | 840 | 060 | 1080 | 1200 | 1310 | 1420 | 1530 | 1630 | 1740
12 650 | 770 | 88O | 000 [ 1100 | 1200 | 1300 | 1400 | 1500 | 1590
13 600 | 710 | 810 | 910 | 1010 | 1110 | 1200 | 1200 | 1380 | 1470
14 560 | 660 | 760 | 850 | 940 | 1030 | 1120 | 1200 | 1280 | 1360
Section No. A 131.
Distance
4” x 3&”
Tu';h &f? il’) II ';‘!! l 5!1’ I ﬁf! | g_!f H’f
7.7 b | 9.1 Ihs. | 10.6 he. 11.9 Ibs./18.8 Ibs. 14.7 Ihs.| 16.0 Ibe.
pec ft. ! per ft. | per ft. | perft. | perft. ] perft. | perft.
2 5300 6260 7100 8000 8070 760 10650
2 3530 4170 4790 5300 5080 6510 7100
2650 3130 3590 4040 4480 4880 5320
b 2120 2500 2870 3240 3560 3000 42680
1770 2000 2400 2700 2000 3250 3550
1610 1790 20560 2310 2560 2760 3040
g 1320 1560 1800 2020 220 2440 2660
1180 1390 1600 1800 1690 2170 2370
10 1060 1250 1440 1620 1790 1950 2130
- 11 060 1140 1310 1470 1630 1770 1840
12 880 1040 1200 1350 1400 1630 1770
13 820 960 1110 1240 1380 | 1500 1640
14 760 890 1030 1160 1280 | 1390 1520
or safe loads below heavy lines the deflections will be ter than th
llowabl limit for plast vtLlinp = 3is span. i i




CAMBRIA STEEL. 147

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

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG. I'

Snfelmdsbdwnmﬁsumd{orﬁbrem f 16 000 d —
per square inch and include weight of angle. e R

Section No. A 101. 2

Distance 5" x3"”

betwean [ " [ [1] [ i Ir I [ [
. 8":‘8 :.8 1:’:.3 1;.8 Ii..a 1: 7 *':1 125 1?.9 ais
. | 33 | 5 (L3128 188 10 | AL 15 ba,
per ft.\per ft.|per ft.!per ft./per ft./per fL.iper fi. per ft.|per fi.!per i

2 4020 | 4740 | 5430 | 6110 | 6770 | 7410 | 8040 | 8660 | 0270 | 9870

3 3160 | 3620 | 4070 | 4510 | 4940 | 5360 | 5770 | 6180 | 6580

4 10 | 2370 | 2720 | 3060 | 8380 | 3710 | 4020 | 4330 | 4630 | 4040

b 1610 | 1000 | 2170 | 2440 | 2710 | 2960 | 3220 | 3460 | 3710 | 3950

8 1340 | 1580 | 1810 | 2040 | 2260 | 2470 | 2650 | 2800 | 3000 | 3200

7 1150 | 1350 | 1550 | 1750 | 1930 | 2120 | 2300 | 2470 | 2650 | 2520

B8 1000 | 1180 | 1360 | 1530 | 1600 | 1850 | 2010 | 2160 | 2320 | 2470

] 800 | 1050 | 1210 | 1360 | 1500 | 1650 | 1790 | 1020 | 2000 | 2100

10 800 | 950 | 1000 | 1220 | 1350 | 1480 | 1610 | 1730 | 1850 | 1070

11 730 | 860 | 900 | 1110 | 1230 | 1350 | 1460 | 1570 | 1600 | 1700
13 670 | 790 | 910 | 1020 | 1130 | 1240 | 1340 | 1440 | 1540 | 1650
13 620 | 730 | 840 | 940 | 1040 | 1140 | 1240 | 1330 | 1430 | 1520
14 570 | 680 | 78O | 870 | 970 | 1060 | 1150 | 1240 | 1320 | 1410

; No. A 103,
Boct-ioa No ”A 03
iy 5" 3}
m’- ‘5‘!! i” ']Tl'" *!! "._H E” Hf! 1” H!P _it! Hl!
ports

8.7 (104 /12.0/13.6/ 152/ 16.8|18.3/19.8(21.3|22.7/242
Ihe, | Ibs, | Iba, | Iba, | Ibs. | Tha, | Ibe, | Iba | Ibe
per_ft.(per ft.per ft.\per ft. per ft. per ft./per ft./per fi. per ft. per ft. per ft.

B
£
¥
¥

|
|

5450 | 6430 | 7400 | 8320 | 9230 10110 10080 11820 '12650 |13450 (14270
3630 | 4200 | 4030 | 5550 | 6150 | 6740 | 7320 | 7880 | 8430 | 8970 | 9510
2720 | 3220 | 3700 | 4160 | 4610 | 5060 | 5400 | 5010 | 6330 | 6730 | 7130
2180 | 2570 | 2060 | 3330 | 3600 | 4050 | 4300 | 4730 | 5000 | 5380 | 5710

2470 | 2770 | 308D | 3370 | 3660 | 3040 | 4220 | 4490 | 4760
2110 | 2380 | 2640 | 2800 | 3140 | 3380 | 3610 | 3850 | 4080
1850 | 2080 | 2310 | 2530 | 2740 | 2060 | 3160 | 3370
1640 | 1850 | 2050 | 2250 | 2440 | 2630 | 2810 | 2090

2140
1840
1610
1430

1090 | 1200 | 1480 | 1660 | 1850 | 2020 | 2200 | 2360 |"F5I0 | 2600
1170
1070
920

-

1230 | 1300 | 1540 | 1600 | 1830 | 1970 | 2110 | 2240
1140 | 1280 | 1420 | 1560 | 1600 | 1820 | 1650 | 2070
1060 | 1100 | 1320 | 1440 | 1570 | 1690 | 1810 | 1920

BON= O ONI® kol

3170
2850
1340 | 1510 | 1680 | 1840 | 2000 | 2150 | 2800 | 2450 %
2190
2040

ek e et

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = 3}, span.
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148 CAMBRIA 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 A
per square inch and include weight of angle.
g Section No. A 135.
Distance between 5" x 4"
nmh %" _!]‘H &H l ’%J! g_” RH
feet. 11.0 128 145 16.2 17.8 19.6
Ibe. Ibs. Iba. Ibs. Ibe. Iba.
per ft. per ft. perft. | perft per ft. per ft.
2 8370 0630 10860 I 12060 13220 14360
3 5580 6420 7240 8030 8810 9570
1 4180 | 4810 5430 | 6030 6610 7180
b 3350 3850 4340 4820 5200 5740
8 2790 3210 3620 4020 4410 4790
7 2300 2750 3100 3440 3780 4100
] 2090 2410 2710 3010 3300
2 1860 2140 2410 2680 2040 3180
10 1670 1930 2170 2410 2640 2870
11 1520 1750 1970 | 2190 2400 2610
12 1390 1600 1810 2010 2200 2390
3 1200 1480 1670 1850 2030 2210
b 1200 1380 1550 1720 1890 2050
b 1120 1280 1450 1610 1760 1910
16 1050 1200 1360 1510 1650 1790
2 Section No. A 106.
botween | 6" x 3*"
AR AU AR AR YR R R
poris 1117 18.5|15.8(17.1/18.9|20.6 22.4(24.0|25.7|27.3 289
infeet. | bs. | Ibe. | Iba, | Ibs, | Ibs, | Ibs, | lbs. | Ibs. | lbs, | Ibs. | Ibe,
per ft.\per ft./per ft. per ft. per ft.)per ft./per ft./per ft. per fi./per ft. per ft.
2 | 6570 | 7550 | 8500 | 9430 | 10340 | 11230 | 12100 | 12060 | 13800 | 14640 | 15470
3 | 4380 | 5030 | 5670 | 6290 | 6800 | 7480 | 8070 | 8640 | 9200 | 9760 | 10810
4 | 3280 | 3770 | 4250 | 4720 | 5170 | 5610 | 6050 | 6480 | 6000| 7320
5 | 2630 | 3020 | 3400 | 3770 | 4140| 4400 4840 | 5180 | 5520 | 5850 | 6190
6 | 2190 | 2520 | 2830 | 3140 | 3450 | 3740| 4030 | 4320 | 4600| 4880| 5180
7 | 1880 | 2160 | 2430 | 2000 | 2050 | 3210 | 3460 | 3700 | 3940 | 4180 | 4420
8 | 1640 | 1800 | 2120 | 2360 | 2580 2810| 3020 | 3240 | 3450 | 3660 | 3870
O | 1460 | 1680 | 1800 | 2100 | 2300 | 2400 | 2600 | 2880 3070| 3250 | 3440
10 | 1310 | 1510 | 1700 | 1800 | 2070 | 2250 | 2420 | 2500 | 2760 | 2080 | 3000
11 | 1190 | 1370 | 1550 | 1710 | 1880 | 2040 2200 | 2360 | 2510| 2660 | 2810
12 | 1000 | 1260 | 1420 | 1570 | 1720 1570| 2020 | 2160 2440 | 2580
18 | 1010 | 1160 | 1310 | 1450 | 1500 | 1730| 1860| 1990 | 2120| 2250 | 2350
14 940 | 1080 | 1210 | 1350 | 1480 16()()F 1730 | 1850 | 1970 210
For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span.




1.1‘ CAMBRIA STEEL. 149

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 107.
ﬁt! x 4”

i_." ﬁ!t &H 1"” &H HF! ih‘l HH i" HH’ 1."
12.83|14.3|16.2 181 20.0|21.8/238.6 25.4 a'm 28.9 306

Ibs. Iba, Ibe, | The, | Ihs, | Ibs, Ibe, | Ibe
per ft.per f!..pnr ﬂ..per ft.pg_{_t_. per ft.per ft.per ft. peg_ft.pu- {t.\per ft.

| 8550 | 9840 | 11100 | 12320 | 13520 | 14600 | 15840 | 16970 | 18070 | 19160 | 20230
5700 | 6560 | 7400 | 8220 | 9020 | 9S00 | 10560 | 11310 | 12050 | 12770 | 13480
4280 | 4020 | 5550 | 6160 | 6760 | 7350 | 7020 8450 | 9040
3420 | 3940 | 4440 | 4030 | 5410| 5880 | 6340 6700 | 7230

|
2850 | 3280 | 3700 | 4110| 4510 | 4000 | 5280 | 5660 | 6020
2440 | 2810 | 3170 | 3520 | 3860 | 4200 | 4530 4850 | 5700 | 5470 | 5780
2140 | 2460 | 2770 | 3080 | 3380 | 3670 3060 | 4240 | 4520 | 4700 | 5060
1900 | 2100 | 2470 | 2740 | 3010 | 3370 | 3520 | 3770 | 4020 | 4260 | 4500
1710 | 1970 | 2220 | 2460 | 2700 | 2940 31?0! 3300 | 3610

3830
;MMN?DM'MWMM

| 1430 | 1640 | 1850| 2050 | 2250 mimlmﬂ 3010 | 3100 3370
1820 | 1510 | 1710 1900| 2080 | 2260 | 2440 2610 | 2780

14 | 1220 | 1410 | 1500 | 1760 | 1030| 2100| 2260 | 2420 2680 | 2740
156 | 1140 | 1310 | 1480 | 1640 | 1800 | 1900 2110 2260 | 2410

2550 | 2700
16 | 1070 | 1230 | 1300| 1540| 1600 lsuu| 19@0 2120| 2260 | 2400 2530

Section No. A 109.
xS . e
11‘”' &Pt ﬁl’)l g-f-I. H!! | i_!l I HJJ -.‘._i-!-:. *’I‘”I 1!!
16.0/17.0/18.1|21.0 280 849 288 28.7 305 ¥
Tha. | Iba, Ibs.

per ft. rm i Def ft wr i jper Ruiper fh

g &
g

%
z
=]

per ft. per ft.[per ft.

323
Ibs.
per ft.
7670 | 8040 | 9500 | 10520 | 11430 12320 | 13210 | 14000 | 14850 | 13810
5110 | 5760 | 6390 | 7010 | 7620 | 8220 S810| 6300 | 9960 | 10540
3840 7900
6320
5270
4520
3050
3510

4320 | 4700 | 5260 | 5710 6160 6600 | 7040| 7470

3070 | 3460 | 3840 | 4210 4570| 4830 5280 | 5630 | 5980
3200 | 3510| 3810 4110' 4400 | 4700 | 4980

3010| 3270 | 3520 | 3770 | 4020 4270
2360 3300

3080
2340 | 2540 | 2740
2100 | 2200 | 2460

2560 | 2880

2100 | 2470 | 2740
1020 | 2160 | 2400
1700 | 1920 | 2130
1530 | 1730 | 1920

1300 lb'.ﬂ:i1 1740‘ 1010 | 2080 2240’ 2400 | 2500 | 2720 2870
1280 | 1440 | 1600 | 1750 | 1800 | 2050 2200 | 2350 2400, 2630
1180 | 1330 | 1480 | 1620 1760 | 1900 | 2030 2170 2300| 2430
1100 1230‘ 1370 | 1500 | 1630 1760 | 1890 | 2010 | 2140

2040 | 3130
2640 | 2820 | 2000 | 3160

B
DU I COMIS: oD gi SE

2260
1020 | 1150 | 1280 | 1400 | 1520 1640| 1760 1880 | 1090 2110

16 960 | 1080 | 1200 | 1320 'I.l..'!l]| 1540 | 1550| 1760 IS?D] 1080

) For safe loads below heavy lines the deflections will be greater than the
‘* allowable limit for plastered ceilings = yho gpan.

B
s
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150 CAMBERIA 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 é i

per square inch and include weight of angle.

Section No. A 112.

Distance 8" x 6"

mmts %!! l"” 5!! ﬁn‘f %" HN’ %N’ HH lt!

in foet,

280 | 25.7 | 285 | 31.2 | 83.8 | 365 | 89.1 | 41.7 | 442
Ths. E Iba. Ibs, Iba. Iba, Ibs, 2
perft. | perft. | perft. | perft. | perft. | per ft. | per ft. | per ft. | perft.

12770 | 14230 | 15670 | 17080 | 18450 | 10830 | 21170 | 22400 | 23700
10210 | 11380 | 12530 | 13660 | 14770 | 15860 | 16830 | 17090 | 19030

8510 | 0480 | 10440 | 11380 | 12310 | 13220 | 14110 | 14990 | 15860

7200 | 8130 | 8050 | 9760 | 10550 | 11330 | 12000 | 12830

6380 | 7110 | 7830 | 8540 | 9230 | 9910 | 10580 | 11240 | 11800
9900

8200
5100 | 5600 | 6260 | 6830 | 7380 | 7030 | 8460 | 8900 | 9510
4640 | 5170 | 5690 E%;g 6710 | 7210 | 7600 | 8170 | 8650

3920 | 4370 | 4820 | 5260 | 6680 | 6100 | 6510 | 6020 | 7320
3640 | 4060 | 4470 | 4880 | 5270 | 5660 | 6040 | 6420 | 6700
3700 | 4170 | 4550 | 49020 | 5280 | 5640 | 5000 | 6340

3180 | 3550 | 3010 | 4270 | 4610 | 4050 | 5200 | 5620 | 5840
3000 | 3340 | 3680 | 4010 | 4340 | 4660 | 4080 | 5200 | 5590
2830 | 3160 | 3480 | 3790 | 4100 44004 4700 | 4000 | 5280

2680 | 2000 | 3200 | 3500 | 3880 | 41707 4450 | 4730 | 5000
2550 | 2840 | 3130 | 3410 | 3690 | 3960 | 4230 | 4400 | 4750

2430 | 2710 | 2080 | 3260 | 3510 [ 3770 | 4030 | 4280 | 4530
2580 3350

4000
2230 | 2470 | 2720 | 2970 | 3210 | 3440 | 3680 | 3010 | 4130
2120 | 2370 | 2610 | 2840 | 8070 | 3300 | 3520 | 3740 | 3960

gwww 8|-|-l|-n- Pl

oW ©0Im RONH OUam ub
2
=

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g} span.
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CAMERIA STEEL. 1561

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 91,
Distance he!_.ween- 214 x o

supports in 3%‘” f 3 1’5" 3 315” i.r.r
iz 275 I |8.621hs.| 4.51hs. | 53 1bs. | 6.11he. | 6.81bs.

per ft. per ft. per ft. per ft. per ft.

2 1560 2080 2490 2020 3330 3730

3 1040 1360 1660 1940 2220 2480

4 780 1020 1240 1460 1660 1860

5 620 810 990 1170 1330 1490

6 520 680 830 970 1110 1240

7 450 580 710 830 050 1070

8 300 510 620 730 830 930

9 350 450 550 650 740 830

10 310 410 . 500 580 670 750

11 280 370 450 530 610 680

12 260 340 410 490 560 620

Section No. A 129.
L Thiai h

3" x 9"
supports in " 1 " " " "
15 i 15 3 16 3

feet. 1507 1bs.| 4.1 1hs. | 5.01bs. | 591bs. | 6.81bs. | 7.7 Ibs.
per ft. per It per [t. per ft. per ft. per ft.
2 2210 2500 3540 4170 4770 5350
3 1470 1830 2360 2780 3180 3570
4 1110 1440 1770 2080 2380 2670
b 880 1160 1420 1670 1010 2140
6 40 g0 | mso | 130 | se0 | 170
7 630 830 1010 1190 1360 1530
8 550 720 890 1040 1100 1340
9 400 640 790 930 1060 1190
10 440 580 710 830 050 1070
11 400 530 640 760 870 970
12 370 480 890

590 600 800

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

X | e



162 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 93.

Distance between 37 x 24"
supports in *u Ijgn‘f I %" 'i’ﬂ'” [ %H I T’f”
feet. 451bs. | BBlbs. | 6.61bs. | 7.61bs. | 8.51bs. | 95 Lbe.
| _perft per ft. per ft. perft. | perft. | perft.
| | |
2 2000 3670 4320 4050 | 5360 6140
8 2000 2450 2880 3300 3700 4000
4 1500 1840 2160 2470 2750 3070
5 1200 1470 1730 1980 2220 2460
3] 1000 1220 1440 1650 1850 2050
7 860 1050 1230 1410 1500 1760
8 750 920 1080 1240 1390 1540
9 670 820 060 1100 1230 1360
10 600 730 860 090 1110 1230
11 540 670 700 900 1010 1120
12 500 610 720 820 930 1020
13 460 560 660 760 850 040
14 430 | 52 620 710 760 880
Section No. A 95.
Distance
317 x 917
bEt“'een " H ¢ 3 ﬂ'% ! % " " "
supports i s TR TE
in f 4.9 6.1 7.2 8.3 9.4 10.4
in feet Ibs. 1bs. 1bs. 1bs. 1bs, Ibs.
per ft per ft per ft per ft per ft per ft
2 4020 4940 5830 6690 7530 8330
3 2680 3300 3890 4460 5020 5560
4 2010 2470 2020 3350 3760 4170
b 1610 1980 2330 2680 3010 3330
6 1340 1650 1040 2230 2510 2780
7 1150 1410 1670 1010 2150 2380
8 1010 1240 1460 1670 1880 2080
9 800 1100 1300 1490 1670 1850
10 800 990 1170 1340 1510 1670
11 730 900 1060 1220 1370 1520
X 670 820 970 1120 1250 1300
13 620 760 200 1030 1160 1280
14 570 710 830 260 1080 1190
15 540 660 780 890 1000 1110
16 500 620 730 840 040 1040

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




CAMBRIA STEEL.

1568

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 97.

Distanco 33" x3"
between ;J‘er 1’5” gu i ‘lle” i” I”ﬁ” _gn {_#u %(! i " _}H
SupP 64|66 |79 |91 (102/114|12.65|13.614.7|15.8/16.8
infeet, | lbs. Ibs. | Ibs, | lbs. | lbs. | Ibs. | Ibs. | Ibs Iba. | Ibs. | Iba.
per f&. per ft. pgrh_ﬂ_.par ft.\per ft.per ft. per ft./per ft.|per ft./per ft. per ft.
2 | 3000 | 5000 | 6010 | 6890 50 | 8500 10190 | 10960 | 11710 | 12440
3 | 2060 | 3390 | 4000 | 4600 | 5170 | 5730 | 6270 | 6700 | 7300| 7800 8200
4 | 1550 | 2540 | 3000 | 3450 4200 | 4700 | 5090 | 5480 | 5850
6 | 1240 | 2040 | 2400 | 2760 | 3100 | 3440 | 3760 | 4080 | 4380 | 4680 | 4080
6 | 1030 | 1700 | 2000 | 2300 | 2580 | 2860 | 3130 | 3400 | 3650 | 3000 | 4150
7 880 | 1450 | 1720 | 1970 | 2220 | 2450 | 2600 | 2910| 3130| 3340| 3550
8 770 | 1270 | 1500 | 1720 | 1040 | 2150 | 2350 | 2550 | 2740 2‘9‘30] 3110
9 |_600 | 1130 | 1330 | 1530 | 1720 | 1910 | 2000 | 2260 | 2430 | 2600 | 2760
10 | 620 | 1020 | 1200 | 1380 | 1550 | 1720 | 1880 | 2040 | 2100 | 2340 | 2480
T 560 | 930 | 1000 | 1250 | 1410 | 1560 | 1710 | 1850 | 1090 | 2130| 2260
12 | 520 | 850 | 1000 | 1150 | 1290 | 1430 | 1570 | 1700 | 1830| 1950 | 2070
13 480 780 920 | 1060 | 1100 | 1320 | 1450 | 1570 | 1690 | 1800| 1910
14 440 | 730 | 860 | 980 | 1110 | 1230 | 1340 | 1460 | 1570 | 1670 | 1780
156 410 | 680 | 800 | 920 | 1030 | 1150 | 1250 | 1360 | 1460 1560 | 1660
16 300' 640 | 750 | 860 | 97O | 1070 | 1180 | 1270| 1370 14601 1550
Section No. A 99. ¥
Distance 4" x 37"
::twun 7" 1__%__'_];5” *n 1‘6” _&n 1_*_%_”_ %u 'H'“ _'; E
in”ft 85 98 (111|124 1381148 16.0(171 (183
L] lbs Iba, | The. | Ibs Ibs, | Ibs, | lbs
per ft.| pe.r I'r. per ft./per ft. perft |per ft./per ft.(per ft./per ft. per ft.
2 6580 | 7780 | 2040 | 10070 | 11170 | 12240 | 13280 | 14300 1529!1 16260
3 4300 | 5180 | 5900 | 6710| 7450 | 8160 | 8860 | 9530 | 10190 | 10840
4 3200 | 3890 | 4470 | 5040 | 5590 | 6120 | 6640 7150 | 7650 | 8130
b 2630 | 3110 | 3580 | 4030 | 4470 | 4900 | 5310 | 5720 | 6120 6500
6 21904 2590 | 2980 | 3360 | 3720 | 4080 | 4430| 4770 -.’:l(l()l 5420
4 1880 | 2220 | 2550 | 2880 | 3190 | 3500 | 3800 | 4000 | 4370 4650
B8 1640 | 1940 | 2240 | 2520 | 2790 | 3060 | 3320 | 3580 3820 4060
9 1460 | 1730 | 1900 | 2240 | 2480 2720 | 2050 | 3180 3400 | 3610
10 1320 | 1560 | 1790 | 2010 | 2230 | 2450 | 2660 | 2860 3250
11 | 1200 | 1410 | 1630 | 1830 | 2030 | 2230 | 2420| 2600 | 2780 | 2060
12 1100 | 1300 | 1490 | 1680 | 1860 | 2040 | 2210 | 2380 2550 | 2710
13 1010 | 1200 | 1380 | 1550 | 1720 | 1880 | 2040 | 2200 | 2350 | 2500
14 040 1110 | 1280 | 1440| 1600 1750| 1800 | 2040 | 2180 2320
156 1040 ‘ 1100 lsiﬂi 14900 | 1630 | 1770 | 1910 2040 | 2170
16 820 ‘ 970 | 1120 | 1200 1400/ 1530 1860/ 1790 1010 2030

For safe loads below heavy lines Lhe deﬁecnom
allowable limit for plastered ceilings = y}4 span.

will be greater than the




154

CAMBRIA STEEL.

* SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED

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.

FOR CAMBRIA ANGLES.

Section No. A 131.
Distance between 4" x 33"
h *!i' ei!l I ﬁ?f *l’? ﬁ." 5” HH’
77 d | 106 | 119 | 1838 | 147 | 160
feet, The. Ths. Ibe. ™ Tbs. Ihs, [
perft. | perft. | perft. | perft. | perft. | perft. | perit.
2 6740 7070 | 90160 | 10320 | 11450 | 12550 | 13830
3 4400 | 8310 | 6110 7640 | 8370 | 9080
4 3370 3080 | 4580 5100 | 6730 | 6280 | 6810
B 2000 | 3100 | 3060 4130 | 4580 | 5020 | 5450
6 2250 2660 | 3050 3440 | 3820 | 4180 | 4540
7 1920 2030 | 2620 2650 | 3270 3800
g 1680 1000 | 2200 2580 2860 | 3140 | 8410
1500 1770 | 2040 2%00 | 2550 | 2790 | 3030
10 1350 1500 1830 2000 | 2200 | 32510 | 2730
11 1220 | 1450 1670 1880 | 2080 | 2280 | 2480
12 1120 1330 1530 1720 1010 | 2000 | 2270
18 1040 1230 1410 1500 1760 1930 | 2100
14 060 1140 1310 1470 1640 1790 1950
16 000 1060 1220 1380 1530 1670 1820
16 840 1000 1150 1200 1430 1570 1700
Section No. A 101.
Distance 3 5"33"
between (0 T 03 i i i i " 7 =i
ol E R AT AR AE AN AR AR AR K
82 | 98 |11.3(12.8|143|15.7/17.1 185|199 (212
in feet. Tbs. | Ths. | Tha’ | ibs. | Tbs. | Ibe. | Ibs. | The, | The | lbe.
peﬂ..-pelt.perft.pu-ft.pu-ft.wlt.pu-_ﬁ.w_[t.pﬂ'ﬂ.wft_.
2 10060 | 11020 | 13740 | 15510 | 17240 | 18030 | 20680 | 22190 | 23770 | 25310
8 6710| 7950 | 9160 | 10340 | 11400 | 12620 | 13720 | 14700 | 15850 | 16870
4 5030 | 5060 | 6870 | 7760 | 8620 | 9470 | 10200 | 11100 | 11880 | 12660
5 4020 4770| 5500 | 6210 6000| 7570 8230 | 8880 | 9510 |10120
6 3350 | 3070| 4580 | 5170 | ‘5750 | 6310 @860 | 7400 7920 | 8440
7 2870 | 3410 3930| 4430 4930 | 5410| 5880| 6340/ 6790 | 7230
g 2520 | 2080 | 3440 | 3380 | 4310| 4730 | 5140 | 5550 | 5040| 6330
| 2650| 3050 3450| 3830 4210| 4570 4030 5280 5620
10 mm‘ 2380 | 2750 3100 3450 | 3700 4120 | 4440 | 4750 | 5060
4030 4600
3700 4220
10 3800
3170 3620
2060
2770
2610
2470




CAMBRIA STEEL. 1556

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,
Sect.io:ﬁ N?. :’l 103.
i 5" x 34
nP ﬁ” —l!! 11‘." ill ﬁ!? !H H!! iﬂ ﬂh‘ *.H H."

87 |104|12.0 186 16.2|16.8 18.83 19.8(21.3(22.7 242
o lbe. | Ibs, | lbs, | Ibs. | ibs. | lbe. | Ibs | Ibs. | Ibs. | Ibs. | Tbs.
per ft.[per ft.\per ft.per ft.\per fit.'per ft. per [t.\per ft.\per ft./per ft.|per ft.

2 lgaﬁg 12240 | 14100 | 15930 | 17710 | 19450 | 21150 | 22810 | 24440 | 26030 | 27500

3 8160 | 9400 | 10620 | 11810 | 12970 | 14100 | 15210 | 16290 | 17350 | 18400
4 | 5160 6120| 7050 | 7960 | 8850 0720 10670 | 11410 | 12220 {13020 | 13800
B | 4130/ 4800 | 5640| 6370 7080 7780 8460| 9120| 0780 | 10410 | 11040
8 | 3440 4080 | 4700| 5310| 5900/ 6480| 7080 | 7000| s150| s8%0| 9200
7 | 2050| 3500 4030 4550 | 5060 | 5560 | 6040 6520 | 6980| 7440 | 7880
2580 | 3060 | 3530 | 3080 | 4430, 4860 | 5200 5700| 6110 6510| 6900
g 2200 | 2720 | 3130 | 3540 | 3040 4320| 4700 | 5070 | 5430 | 5780 6130
10 | 2000 | 2450| 2820| 3190 | 3540 3800 | 4230 | 4560 | 4800| 5210 5520
11 | 1880| 2200| 2560 | 2000| 3220 3540| 3850 | 4150 | 4440 | 4730 | 5020
12 | 1720| 2040 | 2350 | 2650 | 2050 | 3240| 3520 | 8800 | 4070 | 4340 | 4600
18 | 1600 | 1880 | 2170| 2450 | 2720 2000 | 3 3510 | 3760 | 4000 | 4240
14 |T1470| 1750 | 2010| 2280 | 2580 2780| 8020 | 3260 | 8490 | 8720 | 3940
16 | 1380| 1630 | 1880 | 2120 | 2360 | 2500| 2820 | 8040 | 3260 | 3470 | 3680
16 | 1200| 1530 | 1760| 1990 | 2210| 2430| 2640 | 2850 | 8050 | 3250 | 3450
17 | 1210| 1440| 1660| 1870 | 2080 2200| 2400 | 2080 | 2880 | 3060 | 3250
18 | 1150/ 1360/ 1570 1770] 1070| 2160 | 2350 | 2530 | 2720 2800 3070
Section No. A 136.

Distance batwesn 5" x 4"
"'M ]-l *u "{lﬂ }n !.'u 'I" Hu
o 11.01s |12.81bs, | 14.5 Ibs. | 16.2 Ibs. | 17.8 bs. | 19.5 Ibs.
per ft. per ft. per ft. per ft. pes ft. per ft.
2 12500 14410 16280 18100 19880 21620
8 8330 9510 10850 12070 13250 14420
4 6250 7200 8140 9050 9940 10810
b 5000 5760 6510 7240 7050 BA50
8 4170 4800 5430 6030 6630 7210
7 3570 4120 4650 5170 5680 6180
3 3120 3600 4070 4520 4970 5410
2780 3200 3620 4020 4420 4810
10 2500 2880 3260 3620 3080 4320
11 2270 2620 2060 3200 3610 3030
12 2080 2400 2710 3020 3310 3600
138 1920 2320 2500 2750 30 3330
14 1790 2060 2330 2500 2340 3000
16 1670 1920 2170 2410 2650 2850
18 1560 1800 2030 2260 2490 2700
17 1470 m:n 1910 2130 2340 2540
18 1390 1810 2010 2210 2400

mﬂehndlbdwhnwﬁmsthed:ﬁmdwwlubemwmm
llowable limit for d ceilings = siy span.




166

CAMEBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

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,

UTED FOR CAMBRIA ANGLES.

Section No. A 106.
Distanse 6" x 3 *n
lﬁp— _g_”' 17‘!! i?? ﬁ!! &H’ HH _i_f? *_;iﬂ i_l] Hlf 1”
ports
e 11.7/13.515.3|17.1|18.9 |20.6 |224 24.0/25.7 |27.3|28.9
Ibs. | lhe. | Ibe. | Iba. | Iba. | Ibs | Ibe. | Ibs. | lbe | lbs. | Ibe.
per ft.'per ft. per ft.per ft./per ft./per ft./per ft.|per ft./per ft.per ft./per ft.
2 |1 19980 | 22600 | 25160 | 27670 | 30130 | 32550 | 34010 | 37230 | 39510 | 41630
8 | 11540 | 13320 | 15060 | 16770 | 18450 | 20090 | 21700 | 23270 | 24820 | 26340 | 27750
4 | 8650 | 0090 11300 | 12580 | 13840 | 15070 | 16270 | 17460 | 18620 | 10760 | 20810
5 | 6820| 7090 | 9040 | 10060 | 11070 | 12050 | 13020 | 13960 | 14890 | 15800 | 16650
6 | 5770 7530 | 8300 | 9220 | 10040 | 10850 11640 | 12410 | 13170 | 13880
7 | 4040 | 5710 6460 7190 | 7910 | 8610 0070 | 10640 | 11200 | 11800
8 | 4330 | 4990 | 5650 | 6290 | 6020 7 8140 | 8730 | 9310 | 9880 | 10410
9 | 3850 | 4440 5020 | 5500 | 6150 | 6700 | 7230 7760 | 8270 | B7S0| 0250
10 | 3460 | 4000| 4520 5030 | 5530 | 6030 | 6510 | 6980 | 7450 | 7000 | 8330
11 | 3150 | 3630 | 4110 | 4570 | 5030 | 5480 | 5920 | 6350 | 6770 | 7180 | 7570
12 | 2880| 3330 | 3770 | 4100| 4610 | 5020 | 5420 | 5820 | 6210 | 6500 | 6040
13 | 2660 | 3070 | 3480 | 3870 | 4260 | 4640 | 5010 | 5370 | 5730 | 6080 | 6400
14 | 2470| 2850 | 3230 | 3590 | 3050 | 4300 4650 | 4990 | 5320 | 5640 | 5950
156 | 2310| 2660 | 3010 4020 | 4340 | 4650 | 4060 | 5270 | 5550
16 | 2160| 2500 | 2820 | 3150 | 3460 | 3770 | 4070 | 4360 | 4650 | 4940 | 5200
17 | 2040| 2350 | 2660 | 2060 3260 | 3550 | 3830 | 4110 | 4380 | 4650 | 4000
18 | 1020 2220| 2510 | 2800 3070 | 3350 | 3620 | 3880 | 4140 | 4300 | 4630
19 | 1820 2100 | 2380 | 2650 2910 | 8170 3430 | 3680 | 3920 | 4160 | 4380
20 | 1730 2260 | 2520 2770 3010 | 3250 | 3400 | 3720 | 3050 | 4160
21 1650 | 1000 | 2150 | 2400 | 2640 | 2870 | 3100 | 3320 | 3550 | 3760 | 3960
22 | 1570 1810| 2050 | 2200 | 2520 2740 | 2060 | 3170 | 3380 | 3500 | 3780

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span.
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CAMBRIA STEEL. 157
SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO S8HORT LEG.
Safe loads below are figured for fibre stress of 16 000 pounds T
per square inch and include weight of angle.
Section No. A 107.
Distanoce 6" x 4"
between
'llp" 0 " " " rn L4 " " " " "
b A I e ] R | (B A
parts ol 0
gk 12.3/14.83 16.2|18.1 |20.0 21.8 23.6 25.4 27.2 28.9 306
Ibs. | The. | lbe. | Ibs. i Ibe. | Tba, | The. | Ibe. | Ibs | Ibas. | Ibe.
per ft.\per ft. per ft. per l't,lm ft.|per ft./per ft. per ft. per ft. per ft.|per ft
|
i
2 | 17700 | 20430 | 23120 | 25750 | 28320 | 30850 | 33330 | 35760 | 38140 | 40480 | 42780
8 | 11800 | 13620 | 15410 | 17160 | 18880 | 20570 | 22220 | 23840 | 25430 | 26000 | 28520
4 | 8850 | 10230 | 11560 | 12870 | 14160 | 15420 | 16660 | 17880 | 10070 | 20240 | 21390
b | 7080 | B170| 9250 | 10300 | 11330 | 12340 | 13330 | 14300 | 15260 | 16180 | 17110
6 | 5000| 6810 7710| 8580 | 9440 | 10280 | 11110 | 11920 | 12710 | 13490 | 14260
7 | 5060 | 5840 | 6600 | 7360 BO0O0 | 8810 | 0520 | 10220 | 10900 | 11570 | 12220
8 | 4420| 5110| 5780 | B440| 7080 | 7710 | 8330 | 8040 | 0540 | 10120 | 10700
O | 3030 | 4540 5140| 5720 | 6290 | 6860 7410 | 7950 | B480| 0000 | 9510
10 | 3540 | 4000 | 4620 5150 | 5660 | 6170 | 6670 | 7150 | 7630 | 8100 8560
11 | 3220 3720| 4200| 4680| 5150 | 5610 | 6060 | 6500 | 6030 | 7360 7780
12 | 2050 | 3410| 3850 | 4290 | 4720 | 5140 5550 | 5060 | 6360 | 6750 | 7130
13 | 2720 3140| 3560 | 3960 | 4360 | 4750 | 5130 | 5500 | 5870 6230 6580
14 | 2530 2020| 3300 3680| 4050 | 4410| 4760 | 5110 | 5450 | 5780 | 6110
156 | 2360 | 2720| 3080 | 3430 | 3780 | 4110| 4440| 4770 | 5000 | 5400 | 5700
16 | 2210 2550 | 2800 | 3220 | 3540 | 3860 | 4170 | 4470 | 4770 5060 | 5350
17 | 2080 2400 2720| 3030 | 3330 | 3630| 3020 | 4210| 4490 | 4760 | 5030
18 | 1970 | 2270| 2570( 2860 | 3150 | 3430 | 3700 | 3970 :.2);3[ 4500 | 4750
19 | 1860 2150 | 2430 | 2710 | 2080 | 3250 | 3510| 3760 4260 | 4500
20 | 1770| 2040 | 2310| 2570 | 2830 | 3080 | 3330 | 3580 | 3810 | 4050 | 4280
21 | 1600 | 1050 | 2200| 2450 | 2700 | 2040 8170| 3400 | 3630 | 3860 | 4070
22 | 1610 18680 | 2100 | 2340 | 2570 2800 | 3030 | 3250 | 3470 | 3680 | 3800

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

allowable limit for plastered ceilings = g}y span.




158 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:: %3 i”

betwean
mpm ﬁf! !r‘r‘ ﬁf’ &f! ﬂn‘f i_h‘ }g_!f %IF Hff 1!!’

in foet.
15.0(17.0|19.1 |21.0|28.0|24.9 26.8(28.7 | 30.56 32.3
Ibs. | Ihe. | Ibe. | Ibs. | Ibs, | Ibs. | Dbs. | lbs. | Ibs. | Iba.
per ft.per ft.iper ft. per ft. per ft. per ft. per ft.[per ft.\per ft. per ft.

1
|
4 13360 | 15140 | 16000 | 18570 | 20260 | 21910 | 23530 | 25110 | 26670 | 28210
b 10690 | 12120 | 13520 | 14850 | 16210 | 17530 | 18830 | 20090 | 21340 | 22560
6 8010 | 10100 | 11270 | 12380 | 13510 | 14600 | 15600 | 16740 | 17780 | 18800
7 7640 | 8850 | 9660 | 10610 | 11580 | 12520 | 13450 | 14350 | 15240 | 16120
B8 6680 | 7570 | 8450 | 9280 | 10130 | 10950 | 11770 | 12560 | 13340 | 14100
9 5040 | 6730 | 7610 | 8250 | 9010 | 9740 | 10460 | 11160 | 11850 | 12540
10 5340 | 6080 | 6760 | 7430 | 8100 | 8760 | 9410 | 10050 | 10670 | 11280
11 4800 | 5510 | 6150 | 6750 | 7370 | 7070 | 8560 ( 0130 | 8700 | 10260
12 4450 | 5050 | 5030 | 6100 | 6750 | 7300 7840 ( 8370 | 8890 | 0400
13 4110 | 4660 | 5200 | 5710 6230 | 6740 7240 | 7730 | 8210 | 8680
14 3820 | 4330 | 4830 | 5310 | 5700 | 6260 | 6720 7180 | 7620 | 8060
16 3560 | 4040 | 4510 | 4050 | 5400| 5840 6280 | 6700 | 7110| 7520
18 3340 | 3700 | 4230 | 4640 | 5070 5480 | 5880 | 6280 | 6670 | 7050
17 3140 | 3560 | 3980 ] 4370 | 4770 | 5150 | 5540 | 5910 | 6280 | 6640
18 2070 | 3370 | 3760 | 4130 | 4500 | 4870 | 5230 | 5580 | 5080 6270
19 2810 | 3190 | 3560 | 3010 4270 4610| 4050 | 5260 5620 | 5040
20 L 2670 | 3030 | 3380 | 3710 | 4030 | 4380 | 4710 5020 | 5330| 5640
21 2550 | 2880 | 3220 | 3540 | 3860 4170 | 4480 | 4780 | 5080 5370
22 2430 | 2750 | 3070 | 3380 | 3680 3080 | 4280 | 4570 | 4850 | 5130
23 2320 | 2630 | 2040 | 3230 | 8520 3810 | 4090 | 4370 | 4640 | 4010
24 2230 2520 | 2820 | 3000 3380 3650 | 3920 | 4190 | 4450 | 4700
| - |

For safe loads below heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = g}5 span.
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CAMBRIA STEEL. 159
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,
Distance srr x 6”
w],wu %n ‘n‘H gu H" %H’ HH %N ﬂ" 1:!
in fest,
230 | 257 285 312 838|865 |89.1 (417|442
Ibs. Iba. 1bs, Ibs, Ibs. Ibs. Ibs. lbs. Ths.
per ft. | perft.. | perft. | perft. | per ft. | per ft. | per ft. | per ft. | perft.
4 21370 | 23860 | 26310 | 28730 | 31110 | 33450 | 35770 | 38040 | 40200
b 17090 | 19090 | 21050 | 22080 | 24800 | 26760 | 28610 | 30430 | 32230
6 14250 | 15900 | 17540 | 19150 | 20740 | 22300 | 23840 26860
W 12210 | 13630 | 15040 | 16410 | 17770 | 10110 | 20440 | 21740 | 23020
8 10680 | 11930 | 13150 | 14360 | 15550 | 16720 | 17880 | 19020.{ 20140
] 89500 | 10600 | 11600 | 12770 | 13820 | 14860 | 15800 | 16000 | 1
10 8550 0540 | 10520 | 11400 | 12440 | 13380 | 14300 | 15210 | 16110
11 7770 8670 0570 | 10440 | 11310 | 12160 | 13000 | 13830 | 14650
12 7120 7950 8770 | 9570 | 10870 | 11150 | 11920 | 12680 | 13430
13 6570 7340 8090 8840 9570 | 10290 | 11000 | 11700 | 12390
14 6100 6310 7510 8200 8880 9550 | 10220 | 10870 | 11510
156 5700 6360 7010 7660 8200 8920 9540 | 10140 | 10740
16 5340 5060 6570 7180 7770 8360 8040 9510 | 10070
17 5020 5610 6100 6760 7320 7870 8410 8950 0480
18 4750 5300 5840 6380 6910 7430 7950 8450 8950
19 4500 5020 5640 6040 6550 7040 7530 8010 B480
20 4270 4770 5260 5740 6220 6600 7150 7600 8050
21 4070 4540 5010 5470 5920 6370 6810 7240 7670
22 3880 4330 | 4780 5220 | 5650 6080 6500 6010 7320
28 (7710 | 4150 | 4570 | 4090 | 5410 | &S10 [ 6220 [ 6610 | 7000
24 | 3360 | 3970 | 43s0 | 4780 | 5180 | 5670 6340 | 6710
26 3420 | 3810 4210 4500 4070 5350 5720 608D 6440
|
26 3280 | 3670 4040 4420 4780 5140 5500 5850 6190
27 3160 | 3530 3800 4250 4600 4950 5300 5630 5960
5110 5430 5750

28 | 3050 | 3410 | 3760 | 4100 | 4440 | 4780

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

allowable limit for plastered ceilings = g}y span.




160 CAMBRIA STEEL.

GENERAL FORMULZE 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.

= Length of Span in feet. .

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

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

W= Toﬁal Load, in pounds, Uniformly Distributed, im:luding the Weight of

eam.

W = Total Superimposed or Live Load, in pounds, Umform]:,f Distributed.

W: = Total Weight of Beam, in pounds, Uniformly Distributed.

W, = Total Safe Load, in poum:ls, 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.

Dwi and D, = Dleﬂect.lons of Beams, in inches, due to the weights Wi and P
res tively.

N =C ient 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 98.)
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 98.)
M = Total Bending Moment, in inch pounds. due to the Weight of Beam and
Superimposed Load.

= Moment of Inertia, in inches!, Axis through Center of Gravity.

= Moment of Inertia, in iuch&" 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 = 20 000 000).

GENERAL FORMULZ.
sm I,=I+Av? r= A3
ol = MX: M & 2pl
Mu—x’u=ps..p=—15=—s—‘ OrforSymmetnualSectlmM-—p
For Beam supported at both ends and Uniformly Loaded:
M= (Wit Wil . W (W W = o Bpl _ 8pS
8 8 ) Mg M
SAFE LOADS.
8pS

F -—wherep = 16 000 pounds and | = 12" therefore F =_§-muws

F'= sPSwhere p = 12500 pounds and 1 = 12* therefore F'= % 12500 S
To obtam the Safe Load for any span in feet, for fibre stress of 16 000 pounds
per square inch:
Safe Load = W, = % LA
To obtain the Safe Load for any span in feet, for fibre stress of 12 500 pounds
per square inch:
2 125008 F'

&fe[md=W.=—a- L

Mg e

TR T
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GENERAL FORMULZ FOR FLEXURE OF BEAMS.
(CONTINUED.)

DEFLECTIONS.
(1) Beam supported at both ends and Uniformly Loaded:

i 5WB 5 (WitWol
Deflection for Total Load = D = 381 El 388 EI

5 Wip
Deflection for Superimposed Load = Dw, = 484 BT
(2) Beam supported at both ends with load concentrated at the middle:

3 5 Wil
Deflection for Total Load = D e ¥ B

T 48EI " 384 EI
Deflection for Superimposed Load = D, = -l:lg_l

(3) Beam fixed at one end, unsupported at the other, and Uniformly Loaded:
. Wi (Wi Wa I
Deflection for Total Load = D = 8EI=  BEI
wip
SEIL
(4) Beam fixed at one end, and unsupported at the other, with load concen-
trated at the unsupported end:

Deflection for Superimposed Load = Dw, =

PR Wal?
Deflection for Total Load = D = 35T + SEI
Deflection for Superimposed Load = D, = 312;
5 WP 5 WitWylh
B B " dai- BT "DrOW = VR W) =10M gonnds and

N'= i'sp ll:;'i‘ where P = 1000 pounds and 1 = 12"
Total Deflection, in inches, due to a Beam Uniformly Loaded for any span in
feet = D = NWL? _ N (Wi+Wy) L3
1000 1 000

Total Deflection, in inches, due to a Su posed Load P and the Weight of
N'PL? | NW:L2

Beam W, for any span ‘i; feet = D = 560 4 o0
[ ’ iy
H =g -t H =555 1t

FOR SYMMETRICAL SECTIONS.

Total Deflection, in inches, for a fibre stress of 16 000 lbs. per aquare inch
D %‘

Total Qeﬂution. in inches, for a fibre stress of 12 500 lbs. per square inch
D = !;

FOR UNSYMMETRICAL SECTIONS.

Total Dl;ﬂect[on, in inches, for a fibre stress of 16 000 pounds per square inch
=D = m

Total De’ﬂ.ectio'n. in inches, for a fibre stress of 12 500 pounds per square inch
aD=——
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CAMBRIA STEEL.

BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION,

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

m,

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

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

P, Py, P:, P3 = Loads, in lbs., con-
centrated at any points.

‘The ordinates in diagrams give the
on beam.

M =Total BendingMoment,in inch-lbs.
M. M= BendingMoments,ininch-lbs.,
due tuW'glghts Wi and P respectively.
I =Moment of Inertia, in inches!,
l—l..eruzth of Span, in inches.
E =Modulus of Elasticity, in lbs. per
sckvare inch =29 000 000 for steel.
=Total Safe Load, in lbs.,, uni-
form!y distributed, including weight of
beam =Total Safe Load of Tables,

bending moments for corresponding points

For superimposed load only, make W32 in formule equal to zero,

1) Beam 8Bu d atbothends
251 and Upnmuﬁﬂy Loaded.

¢ =
Dlag?am for Total Load:—
Draw parabola having M = iy

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

Maximum Bending Moment at middle
of beam = M (Wt Wal,

Maximum Shear at points of support

R AN L o
2 2
. § 5 WB
Maximum deflection = 381 EI
5 (Wi+Wal
384 EI

2) Bmsuppomd atboth ends
with Load Concentrated
at the Middle.

Safe Superimposed Load, in Ibs., con-

centrated, Py = ; 2

Maximum Bending Moment at middle

Pl , Wil
ofbeam=M=-;+—§-

* Maximum Shear at points of support =
P 4+ W:

i e 2
Diagram for Superimposed Load ;:—
Dmtrianl ha‘]mM PL | Max Defiedtion w o 3 Wil
raw gle having M, = = ax. Deflection = worr + 507 5
Diagram, Dead Load,simil: Ichsef!}
(3) Beam fixed at one end, Unsu.
ported Safe Superimposed Load, in lbs., uni-

formly distributed, W'y = Tl - Ws.

" Diagram for Total Load:—
Draw Parabola having M = ‘-‘izl

Maxi Bending Mo‘ﬁenit at point of
support = W1 = o + W

Maximum Shear at point of support =
=W; 4+ Wa

Mazx. Deflection = p S

8EI BEI
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BENDING MOMENTS
BEAMS

AND DEFLECTIONS FOR

OF UNIFORM SECTION.

= Total Load, in Ibs., uniformly
ted, inclpding the weight of

= Total Superimposed or Live
n lbs., unlipermlydiauibuted
W = Total Weight of Beam or

Lued. in Ibs., uniformly dis-
tributed

PP Pa. Py = I.Amds. in 1bs., con-
centrated at any points,
‘The ordinates in dlamm EIIFE IEtlhe

l..ond.

M =Total Bending Moment,in inch-lbs.
M, M, = Bending menm.mmch-lhs R
due toWeights Wl and P

I = Moment of Inertia, in inchest,
1 = Length of Span, in inches,
E = Modulus of Elasticity, in Ibs. per
uare inch = 20 000 000 ioul.eel.
= Total Safe Load, in 1 uni-
formly distributed, includin welgl:t of
beam = Total Safe Load of Tables,

bending moments for corresponding points

on beam. For super load only, make Wy in formule equal to zero.
w%mmldtc;nlmd'%’l Safe Superimposed Load, in Ibs.
ns atother, e Superim, f - -
= o et W, — 4Ws ==
M i~~._at the free end. centrated, P, = ——2=—-
i i > Maxi Brndlnj M t at point of
= support = Pl 4+ —- .
__________ 1 — Bi‘\‘:\,‘r’:"m Shear at point of support =
Diagram for Superimposed Load:— PR, Wt
Draw triangle having M, = PL Maxi Deflecti
Disgram. Dead Load similsstoCase(3) sy on = 3ET T SEI

{6) Beam Suppomd atbothends
pol.nt

Concentrated at

Diagram for Supenmposed Load:—
Draw triangle having M, = T3>-
Diagram, Dead Load,similar to Case(1)

Safe Superlmposed‘l.oad. in lbs., con-
centrated, P. = Wit —4aWs(l —n)_

_a(2Pb +w.t —%Vn

.

iab
under load

21
Max. Shezrat Sup. neara -g-b+-—-

MaLShearakSup.mrb-?fi.‘%’..

Deﬂecr.{on at dhumne x from left sup-

I-n']]

3£u
[P_h_l_w. }%l—a’_i_w-'a‘ ﬂ)]
X = ’W_ = Distance, from left

support, of point of maximum deflection
for superimposed load.

md atbut.h ands

K S
2 . Dhunm{orSuucl:-l;:gusedl.mdh

'] Diagram,Dead Load, mmla.r toCase(l)

Safe Superimposed Load, in Ibs., con-
centrated, each, P, = Y — Wi,
Bending M
of beam = Pa + ‘EB!!

Maximum Shear at points of support =
2P +Ws,

2
Maximum Deflection =

n
b dat) 4 -5 W20,

354 EI

EY ]
Ma

t at center

24EI(
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BENDING MOMENTS

AND DEFLECTIONS FOR

BEAMS OF UNIFORM SECTION.

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

Wi -TotalS rimposed or Live
Load, in 1bs. .uni rmly distributed.

Wz = Total ight of Beam or
Dead Load, in !be uniformly dis-
tributed,

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

The ordinates in diagrams give the

M -Tomi Bench Moment,ininch-lbs.
due oW ights W mogmmi'lb'

uer.o eights Wi vely

I = Moment of Inertia, in inches?,

| = Length of Span, in inches.

E = Modulus of Elast.icity. in 'Iha per
aﬂum inch = 29 000 000 for

N = Total Safe Load. in lbs uni-
fonnly distributed, including the we].ghl.
of beam = Total Safe Load of Tables.

bending for ding points

on beam. For superimposed load only, nmke Wi in formu]m equal to zero.

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

The total bénding 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 Wz is neglected.

Let R = Reaction at Left Support.
Bending Momm!tat P=
18
M; = Ra — e
Bending Moment at Py =

My = Ray = [V22 o p oy — )] -

Bending Moment at Ps= M;2= Ras—
Waor F P —a) + P (s —w)] -

Shear or Reaction at Left Support =
Pib: +Piby 4+ Ph W2
ST R

Shear or Reaction at Right Support =
Pias+Pim+Pa , Wy
A ma

Diagram for Superimposed Load:—
Draw asin Case (5) the Ordinates FC,
GD and HE representing the bending
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 + ME + NE. Join
the points A, P, Q, R and B, then the
ordinates between A B and polygon A P
ORB 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 lbs., uniformly
distributed, including the weight of

beam.
Wi = Total Su ferlmposed or Live
Load, in lbs., uniformly distributed.

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

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

The ordinates in diagrams give the
on

M =Total Bendi
M., M, = Bending

due r.uWeight.s Wiand P ely.
I = Moment of Inertia, m
1 = Lengthof Span, in inches,

Moment in inch-lbs.
oments,ininch-lbs.,

E = Modulus of Elasticity, in Ibs., per
nch = 20 000 000 fo yntee.l o

W, = Total Safe Load, in Ibs., uni-
formly distributed, inclnding the weight
of beam = Total Safe Load of Tables.
bending moments for corresponding points
beam, For superimposed load only, make Wi in formulie equal to zero.

(8) Beam Fixed at both ends and
Uniformly Loaded.

Diagram for Total Load:—Draw
parabola having M = % Also AA'
parallel to base and at a distance
M = % The Vertical distances

between the parabola and line A A’
are the moments for corresponding

points on beam,

from supports = .2113L

{W
of support = T 12
Bending Moment at middle of beam
Wi _ (Wi Wil
24 24

Maximum Shear at points of support
Wi +Ws

2
2 Wi
Maximum Deflection = 384EL
(Wi +Wa) I8
SB4EI

(9) Beam Fixed at both ends
thth Load Conoenmud at
e

Dm for Superimposed Load:—
Draw triangle having M = T Also

centrated, P, =W, —
from supports = {l.

of support = s +-13

t at middle of beam

A A’ parallel to baseand ata distance | p 4\,

M’ = —- The Vertical distances be-

tween the !.riansleand HMAA’
t.he forcor points

n beam,
Diamm for Dead Load similar to
Case (8).

2

Max Deflection EB

imum 102E1
Wi,
384E1

Safe Superimposed Load, in lbs., uni-
| formly distributed, W', = § W, — W3,

Distance of points of contra-flexure

Maximum Bending Moment at points
+ Wy 1

Safe Superimposed Load in Ibs., con-

Distance of points of contra-flexure

Maximum Bending Moment at points

Maximum Shear at points of support =
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CAMBREIA SBTEEL.

VALUES OF MOMENTS OF INERTIA FOR STAND-

ARD AND CAMBRIA SECTIONS.

A = td + 25 (b—t) +Q§£-

bd' hi—p
1, Axis 1-1 = 5 — ===

i |

ek

bis | 1t
5t

b=ttt
i 32 = — — — g
I', Axis 2-2 12 + 353

Slope of flange = g = 2"]; - -é-l'or standard sections.

L

hed-—2s 1=h— g(b-t).

A= td+2s -t + 50

-
[

BN " P S5y Y

d Lo LD W,
b d, I Axis 1 = 1= 35 —

H 1 bé~ts
” l L I.Amz—e--i[zsb--i-uw-]-z-u]-ax:.
- o= e % for standard sections.

Stope of flange = g = (=0

‘b..i | h=d-—2s l=h-—2
=d— 2s. = h — 2g(b — t).
1 A=t (2a—t).
1 = attat—t
T
fAs1 AT :(a—:l'-l-u';(a—t) =t

IS 2 SC8 ) |

E 1 | : POAE S
bl o tRab)4a L, t(2ba)ib?
H 2(a’+-b) 2(b'+a)
I' — ) ' 7 - i b5
A Tan, 2g w4 LEX=ID(D m;ﬁ:_:_ It))(a 0a+t—20 ]t
- IR | | o
¥ J, 1 S WA ol ol
= \\ I’ Axis 2 — 2 = tE=XIHAX3=@=1)(x'=t)?
a [ 5

—_

I, Axis 3 — 3 = Icosta—T'sin'a
cos 2a

<
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%
|
%

" Y
=R A e

=

VALUES OF MOMENTS OF INERTIA FOR STAND-

ARD AND CAMBRIA SECTIONS.

&
Rl A=[b+2@=—1)]t
A =i
Tan. 6 = 4 =9 (1—at)
\ 1-1
b b\ : 1
1 =3 1 IAxisl —1 = ;‘b'.__‘_‘.i(.zk_m_}'.
..a:...i
| I Axis2 —3 = "‘=+'J'-f;""'-°“ /

8- e

et e I’ cos®a — I sinta

‘ \ I* Minimum, Axis 3 — § = FCOZ2—Tsints,

2 A=ty e
1
_ T 880—t)+20's’ (¢80 +Btdi—l (ti—t) Bd=1)
ﬂﬂf abl sy 6A
¢ ' MR 1
by it i t'ii L Axia1 - 1 = POUERIHAR IR g
X, i
) ]
: 1 UG | SHRY!
AL [ an miesie | ovaysay oy
—i| = | L= [t— 00+ 2 (200
g i 144

e = Area of head.

Amett@—k+b o0 (s+5)

cd—0+t@=-kt+b-t(e+e+ %)

e 24
& K 204+k\1] | t0+s)
L Axis1—1=e[ 8 +(a~ 2FK)T]  LOEN
L4
RS S
ti(14+4') b | s'D[2b"24 (2V+3Q’f

1" Axis2— 3-——+ ia +
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PROPERTIES OF VARIOUS SECTIONS.
ll | Dilt.lng h'om!aa:ﬂ
Sections. of Sectien. | of Section.
‘ i | xand xy
é 3 | a? J X = o
---a.--':. §| | | -
i i
Ul
T X a *xi=a
e—--—1 o ;
F'f...;., a?—ap? X =—
LB £ : 2
at X = V% = 707a
L A b AL
sy d x:'.l 2
;
r% - bd *xu=d
.—b-*.l.t
e TS el MRS PR RS
| 151 bd — bid =2
4 b b ;| ; n 2
1
" 2o bd S AL
X V bitd
L #Not the neutral axis.
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PROPERTIES OF VARIOUS SECTIONS.
Moment of Inertia. = Section Modulus. Radius of Gyration.
. 1 I
1 i r= \’ e
at al =2 208
12 6 V1
& a —2_ M
3 3 VB %
at—aut at—ai \]m
6a 12
at 8 -t R - 2%
12 6y 2 V2
e s 4 -
12 = V12
bd? ba? =S
3 3 v a
bd? — bids? bd? — bidy? bt — by
12 6d \ 12 (bd = bidn)
8 + di) 6y +a VB o+ d9
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CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
! Area of Section. to Extremities
Bections. = of Section.
| x and xy
dcosa+bsina
bd e
MY N
. H d
P d bd E
X 0 : Lo
g 3
o TR
h—:- *x ﬂd
{:I' = 785de e %
L 1.
(@) o 785 (a1 - n=s
' 24
o x = T ~212d
e 3934 !
P
xmbt2e d
‘%‘.‘-‘. by b+b: 8
h+2b d
A b+ 3

*Not the neutral axis.
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CAMBRIA STEEL,

PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Section Modulus. Radius of Gyration.
1 1
1 7 i \I =
bd db (d*costa + bisin%a d?cos?a + bsinta
5 (d? cos? a + b? sin? a) 8 _"_—dcm-t-blim) e e
bt bat 4 n 2
38 24 V18
Axis through base
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PROPERTIES OF VARIOUS SECTIONS.

|
Distance from Neutral
Sectio Area of Section. ! Axis to Extremities
ns. A of Section.
xand x
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PROPERTIES OF VARIOUS SECTIONS.
Moment of Inertia, Section Modulus, Radius of Gyration.
I / I
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
Area of Section. Axis to Extremities
Sections of Section.
B xand xa
N 5%
o B d
— n.? —h(b=-=1) n=3
0 i acteen B
Bl i
j -2
HEaly |7 e
o] =
_..:F %' d
4 bd=h(=1t) -
x,( 'IQ 2
L
" 5 _ 2b%s+hes
X ; bd—h(b=1t) i ZA
xu=hb—x
td+smb=1 x,-_:.
_dt4et(b—t)
bs+ ht % 2A
x=d—-x

tdi+s*(b—t)+s(b—t) (2d—s)
x = CERTOTERm S

bs + ht + bys
n=d-x
$
F4 33 o o o
~y-ebi- et
3 d =6 et h(t+t:) |3bs*+3th(d+s)+h(ti—t)(h+43s)
X, 4 2 6A
i + xn=d-x




CAMBRIA STEEL, 175
PROPERTIES OF VARIOUS SECTIONS.
Moment of Inertia. | Section Modulus. = Radius of Gyration.
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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 182 10 185 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:

Section 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 =§X16000 XS
F'=§ X 12500 XS

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 formulz:

N = wp ; N’ = PP
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 2
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 186 TO 191 INCLUSIVE.

The various columns in 'thc 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 §' =

I 2 ]
the notation being
—x

4 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 198 to 203, are those stated in the
headings, and those in the Tables of Properties of Standard and
Special Angles, with Unequal Legs, on pages 204 to 209, are
similar, but with the addition of values for 1", " 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 166
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 166,

MOMENTS OF INERTIA OF RECTANGLES.

Tables of Moments of Inertia of Rectangles, about a trans-
verse axis through the center of gravity, are added on pages 210
to 213 for convenience in calculating the Moments of Inertia,
Section Moduli, and Radii of Gyration for compound shapes in
which plates are used.

Table T is more convenient when depth of rectangle is expressed
without fraction, and is directly applicable to rectangles of various
widths, ¥4 to 1 inch, varyving by fsths. Table II gives values
for 1 inch widths of rectangle only, but for all depths from ¢ to
504} inches, varying by {4ths. Value for any other width may
be obtained from Table II by direct multiplication of tabular
value by that other width.

GENERAL FORMULZE FOR PROPERTIES AND
FLEXURE.

Formule for obtaining the Properties of Standard Sections are
given on pages 166 and 167, and for various usual sections on
pages 168 to 175 inclusive.

General formule for Flexure of Beams, Bending Muments,
and Deflections for various cases of loading are given on pages
160 to 165 inclusive.
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EXAMPLES OF APPLICATION OF THE TABLES
OF PROPERTIES.

ExamriE 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 185, column 13, the coefficient F for a 24-inch
80-pound beam is found to be 1855310. 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.

ExamrLE 11

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 182 to
185 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 1000 pounds units contained in the load.

Thus for the given example the deflection in inches =

10000006 X 25 x 22990 _ 398 inch,

1 000
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ExampeLe I1IL

What is the safe ioad 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 187,
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 is 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

V\Lgl=1500><72+8.2><6)<72
8 + 8
Referring to the Table of Properties of Standard Angles,
Unequal Legs, on page 207, 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

27 443
8

\%‘1 UL = 27 443 inch pounds.

moment by the section modulus, thus: = 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
168 to 175 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.

: (D e I8 =1 16 1
Coefficient of Strength. | Coefficient of Deflection.
For FilweStress | For PibreStress r
of 16000 Pounds| of 2500 Pounds|  Uniform Center Section
petru uare Inch wk nare Inch Sk Losd, Tinde
e ¥ N AR
17650 13790 00031253 | .00050006 | B 5
19140 14950 | .00028827 m% £
20710 16180 00026644 i
81810 248560 00018 00020815 | B 9
33880 26480 | .00012209 | .00019535 o
36880 28110 00011500 | o
88070 29750 00010868 | 00017389 -
51690 40300 00008417 | .00010287 | B13
58100 45390 | .00005688 | .0000911% i
64630 50490 00006122 | .000081856 A8
71460 60520 000038581 | .00006698 | B17
86270 66610 000032856 | 00006177 i
98110 72740 63 | .00004741 i
110410 86260 142 B21
119400 00001980 | .000031868 L
128560 100430 00001839 4
161660 118480 00001364 | .00002183 | B25
160510 125400 00001289 | .00002082 s
170970 133570 00001210 | .00001936 i
181430 141740 00001140 )0001825 E
201300 157260 000914 | 00001462 | B29
217930 170260 00000844 | .00001350 e
241460 188640 000762 | 00001219 i
264990 207020 0000086 00001110 e
6047 203500 00 685 | .00001017 | B33
286256 630 00 578 | .000009256 .
812390 244050 | .00000530 | .00000848 4
33853 2 80 00 88 | .00000782 A
883670 740 | 00000880 756 | B41
800 | 817030 | . 00000644 | o3
4387170 841540 | .00000316 2
6828270 490840 000176 | 00000281 | B563
310 5068490 DOO01 00000272 ES
%7580 537130 000161 00000257 =
740 587770 DOCO1 00000243 iz
766960 598410 | .00000144 | ( )0231 &

.
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PROPERTIES OF STANDARD I-BEAMS.
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PROPERTIES OF STANDARD I-BEAMS.

12 13 1 14 | 16 18 1
I of| Coefficient of Strength. | Coefficient of Deflection.
Thickness
For FibreStress | For FibreStress :
ﬁ*hk.d of 16000 P"{ﬁ of 13500 mlmﬂ Uniform Conter Section
nersase HaATe UAre
[:w,j;n P:I’%ll.lﬂug‘. P'h ges. Load Load, Number,
oA L F ¥ N N
016 942880 | 786620 | .00000098 | .00000156 |B 65
997680 | 779440 | .00000092 | .00000148 "
1044740 | 816200 | .00000088 )00141 i
1091800 8562970 | .00000084 | .000001356 =
0156 | 1247490 974600 | .00000066 | .00000106 | B 73
1201110 | 1016490 | .00000064 | .00000102 “
136 1067340 | .000000681 | .00000008 '
0123 | 1855310 | 1. 00000037 | .00000060 | B 89
19269560 | 1505480 0000036 | .000000567 "
1989700 | 1564450 D00 00000056 L
2052440 | 1608470 | .00000034 D0064 o
2115190 | 1652480 D000 D062 "
PROPERTIES OF SPECIAL I-BEAMS.
025 478130 373540  .00000288  .00000462 B 105
5079 | 96820 | .00000272 | .00000435 v
530300 | 421820 @ .00000258 | .00000 s
570670 | 445830 | .000002 00000387 .
.020 866130 | 676670 | .0000012%7 | .00000: B 109
904660 @ 706770 & .00000122 | .00000195 *
943870 | 737400 | .00000117 DO0187 .
983090 | 788040 | .00000112 D00180 *
1022300 @ 798670 | .00000108 | .00000173 ¢
020 | 1122290 | 876790 8  .00000157 B118
1 | 906520 | .00000095 @ .00000152 :
1199550 937150 | .00000092 @ .00000147 .
1238770 987790 | .00000088 | .000001 ‘
277980 @ 99842 i .00000086 | .00000188 .,
015 | 1564060 1221820 | .00000053 | .0000 B121
1609100 | 1257110 | .00000051 | .00000082 =
1661390 | 1207860 | .00000050 | .00000080 .
1713670 | 1838810 | .00000048 | .0 7 s
1765960 | 1379660 | .00000047 | .00000075 £
0123 | 2499090 | 1952420 | .00000028 | .00000044 B 127
2563080 | 2002420 | .00000027 | .00000043 =
2627080 I 2062420 | .00000026 | .00000042 -
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PROPERTIES OF STANDARD CHANNELS.

Inches.| Pounds, | 8q. Ins, | Inch. | Inches. | Inches4| Ins? |Inches. | Inchest| Ins?® | Ineh.

186

$23 Lok £RS 533 383 28 338 21332 38533 933888
e e e HReR el 2222 2222 clodoleatd CYe0000000 0000000000
555553239 5318 59958 7994 5394 18349 55998 9930
Se3is 68 feas sevty A1eTE 1R SHAIY BEONE SHRNC
o wla wsu 2884 NEHRI0 BFFOD dFOI o 00 Or OO anmmm
222 855 333 3333 L{RER KLELS §338 833383 38333 383888
R0 mwmgmmmmumMI 5 2284 SR4S8 RERES $894RE
_ s Y2z Dz Oz =22z s AT O0Osesd Mot Mreyus
_ - — -
B T AT i T e Dy S
T R R gk RO R A el Rl A T2




CAMBRIA STEEL. 187

PROPERTIES OF STANDARD CHANNELS.

\l = ! { ’j,?
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PROPERTIES OF SHIP AND SPECIAL CHANNELS.

L

b
 S— e 77

—— T £
- d i »
. | i :
14 |15 | 16 | 17 [ 18 19 | %0 1
Radi llfigu:u {.B of Coef. of Strength,| Coef, of Deflection,
o | et | o ors Siress | Fibre Strees
Grmtical frum | sach 1| 16000 Lbe. | 12500 T, |  Uniform | Centar
U oo ceide | Therease wsa-rlmk:wstlﬂ. Section
Axis 22| of Web. fia Weight | | for | for Load. Lead.
¥ ! i = Kumber,
\ o = | I
¥ |
fodb. | fnch. | Tnck | ;
.50 | .65 | .098 | 19310, 15090 C 269
62| .67 | .074 | 34880/ 27250 c 72
1.07| 1.08| .049 | 89160| 69660 /. C 86
1.07| 1.04| -~ 97680 76310|. K
1.10| 1.18 | .049 | 110450 86290|. C 88
1.11| 1.18 | ¢ |118770 92790|. “
111136 | « [124270| 97080 "
1.05 | 1.05 | .042 | 185950 106210 .0000278/C 89
1.06|1.04 | “ |146850 114830 .0000162 *
1.07 | 1.05 | .087 | 161830 126510/ .000012 101
1.07|1.02 | = |174930 136670|. “
1.03| .99 | .087 | 167470 130830 .0000122 .00001 103
1.03| .98 | = |183470 143330 -
99| .87 | .029 | 196310/ 153360/ .000008 80
97| .84 | * |217650 17008 s
96| .84| * [224760(175580 -
95| .84 | * |246100] 1922 -
1.12 | 1.07 |.0245 | 383550 299650 106
T13) 1.08 ) % 479082 -
1.11| 1.06 | “ 441870845060 .
1.11(1.06| * 70| 855 “
1.10(1.08 | 70| 369750 u
1.10| 1.06 | “ |477510|373060 “
1.11| 1.01 | .023 | 3897103 25
1.10| .88 | “ |412750| 322460 »
1.10| 98| =« 340(333080 &
1.09| 97| * |446740 348010 .
1.08| 97| * 20 875560 .
1.07| 98| * |514710/402120 .
1.08 | 1.00 » 428670 o,
99| .84 | .016 | 692270 540830/ . 65
97| .83 | ¢ |738520(576970) . -
96| 83| = 612970 &
05! 85! =« 1833560651220 .
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Section
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TRICKNESS.
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PROPERTIES OF STANDARD

e B T RS

i ——-——(]-

SHIP CHANNELS.

General slope of flange =2° or .035.

14| 15| 16 |

17

I8 19

1

Coefficient of
Strength.

Coefficient of

M itre Stress
16 000 Lbs
per 8q. Inch,

or
Buildings.

per
r
Bridges.

Fibre Stress
12 500 Lbs.
S?u. Inoh.

Deflection.

Center
Load.

Uniform

F

rl

N!

Number.

A o - o el e ot el el
s sssssaa 8000 050 935 g0 |E

oo
~1000

049101500
104700
“ (111000

-042130410
134770
1143480

.087163080
1188770
& 930150

033199730
20693
« 221330

98 « 235730

.98.029:231610
240!

e S R e e
VOO0 000 QOO ki

=

oo

025'328290

.95
95

29 336090
89 “ 361690
.80, * (387200

79300 .
81800 .
86800, .

101880 .
1056290/ .
112080

127410 .
1318560, .
140740 .

156040 .
181660 .
172910 .
184160 .

180940/ .00000'

500(187890| .
249390/194830| .
267160208720 .
1284940|222610 .
252670/ .
262570/ .
282570, .
3025670

.00000!

.0‘.'1'('.".')036|

-0000434
.0000422
-0000398

-0000290
| .0000281
.0000264

| .0000203
.0000196
.0000184

0000148
.0000142
3 .0000133

-0000126

.0000115
.0000111

-0000107
2/ .0000100
23

044 .00000%0
| .0000066

0000061
0000057

C 65
: (BSC 8)
C 57
“(BSC 10)
C 59
“(BSC 13)

C 80
“(BSC 17)

“
a

C“BI
S(BSC20)

C 63
“(BSC 25)

-
-

il

PROPERTIES OF Z-BAR

HATCH SECTION.

STANDARD SHIP SECTION.

Distance | Moment |
Center of of

.| Gravity | Inertia
{i Axis 2-2.

| Section
Modalos
is 2-2,

Radins | Distance
of Center of
Gyration Gnvlity
X

Axis 2-2, a

Tangent
of Angle

Rudiug of
yration.
Axis 3-3.

Section
Number.

Ins.4

Ins.3

Ins. Ing.

Ins.

6.98 |

2.39

1.83

2.93 | 1.560

.66 12-101




192 CAMBRIA STEEL.
PROPERTIES OF BULB ANGLES.
|
o~ —x———{1
= <1 5 YO
A
= : Jf_'\ s
S| ~— J
! t =y
eI A ™
1 2 8|, 4 |28 i D 8
: Aren | Thickness | Thickness| ™™ | goution
Siza, Weight | “of | ofBulb | of Plain | pportis | Modulus
Section. | Leg. Leg. | axisty, | Axisi-L.
Seotion Ly
Foot.
Number, e
axh A ‘ t ‘ v I s
|
Inches. Lbs. | Sq.Ins. ‘ Ins, Ins. Ine 4 Ins3
*A174 | 4x8% | 11.7 | 848 | ¥% % 77| 8.25
*A176 | bBx4% | 19.2 | 5.64 | & o 20.7| 7.89
A 171 5x2} | 10.2 | 8.00 | # ([&tod| 104 4.05
A177 | 6x38 11.8 | 847 | &% 84 | 18.8| 5.10
“ . 13. 85 % | .89 | 18.5| 5.56
" . 150 | 441 | & 43 | 20.1| 8.02
A178 | 6x84 | 12.5 | 3.66 % | .87 | 18.0| 5.16
. " 14.1 | 4.13 | % 41 | 19.6| 5.62
" s 15.7 | 4.60 % | 46 | 21.8| 6.11
“ « 178 | 607 | 4 49 | 228 6.53
. . 18.9 | 5.53 % | 568 | 24.4| 6.97
-~ 3y 20.5 | 6.02 58 .58 25.9| 7.42
A179 | 7x84% | 15.7 | 4.61 3 | 43 | 20.8| 721
“ G 176 | 518 | % | 46 | 31.6| 779
- = 19.1 | 5.60 14 | 48 | 88.7| 8.86
A181 | 8x84% | 17.4 | 5.09 | 3 42 | 42.8| 9.54
“ = 19.3 | 5.64 % | 44 | 45.8|10.15
“ = 21.5| 6.30 | X4 .50 | 50.1|11.14
A183 | 9x38} | 20.3 | 5.96 it | 44 | e2.8|12.78
4 - 226 6.62 | H 48 | 68.013.81
i : 24.8 | 7.27 H | B2 | 727|147
A185 | 10x3'% | 28.6 | 6.91 | % 47 | 88.8|16.62
g . 26.1 | 7.64 1% | b1 | 95.6|17.81
’ = 285 | 8.35 | & .55 | 102.2 | 19.00
*Top Guard Angle,
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PROPERTIES OF BULB ANGLES.

R )
1
it
=
SIS
i i
9 10 | 11 12 | 18 | 14 | 15 | 16 1
Radius nna]n'mr 't Radi m Least
i 13 us of e
of Gn‘:‘ril; Yo | Sedtion | Y™ | Gy | Tangent B
Gyration | fromback | Tnertin | MOdUliS | guration |from baek .
Axis -1, | of Plain | Axis 2-2, | Axi6 22 | \yjsp. | of Bulb | °f l}r,r-gf,in S
Number.
r x ' i 8 it ‘ x’ o o
Ins. | Ins | st | Ined | Ins ‘ ms | Ins,
1.50 {178 | 8.07 | 1.19 | 95| .94/ .398| .81 |A174+
1.92 |2.88 | 796 | 2.41 | 1.19| 1.19 | .385 | 1.01 |A176*
1.86 | 243 | 3.47 | 1.81 | 1.08| .59 | .198| 1.08 | A171
220 (270 (188 | 279 | 4| .83| .161| .65 | A177
2.16 | 2.67 | 2.11 90| m»3| 65| .181| .85| *
214 (266 | 2.33 | 1.00| 73| .67| .159| 85| =
222 (251 | 827| 121 | 95| .80| .250| .v9|aA1v8
2.18 | 2.560 | 860 | 1.33 | 93| 80| 247| w9|
2.15 |2.62 | 892 | 146 | 92| .81| 244| 78| =
2.12 (250 | 491 | 167 | 91| 83| 289| 8| =
2.10 (251 | 450 | 1.69| 90| 84| 238| 7| =
2.08 | 250 | 485 | 1.84| 90| .86| 286| 7| =
2.52 (204 | 370 | 1.85| 90| 75| .198| .y7| A1v9
248 (294 (399 | 146 | .88 .76| .190| 78| *
245 (297 | 4.16 | 152 | .86| .76| .183} .75 | =
2.90 352 8783 | 1.83| .86| .70| .148| .76 | A181
2.83 (854 | 395 | 142 | 84| w1| .188| 5| =
2.82 (350 | 441 | 150 | 83| .738| .186| .76| =
3.24 | 4.10 | 4.00 | 142 | .82| .68| .110| .78 | A183
3.20 (4.08 | 4.37 | 166 | .81| .v0| .109| 3| *
8.16 (407 |4.71 | 169 | 80| 71| .108| 78| =
3.568 (467 | 484 | 1583 | 79| .87| .087| .78| A185
364|463 (473 | 168 | 79| 68| 087| 8| *
3.0 | 461 |5.09 | 182 | .78 .70| .088| 72| “

*Top Guard Angle.
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PRSI}

PROPERTIES OF
STANDARD BULB

B

a\__'g':t

2 ‘r‘ . =
1

ANGLES.

[ 6 i

Section
Number,

Thickaess i
o | T
: ertin
Plain Legi{ y7ig 1.4,

'!hickfnm
[
BulbLeg.

Section
Medulus
Axis I-1.

Area
of
Section,

axhb

-3

t!

Inches.

T

E

A 187 6x 3
:(BSBA&) :

A 188 7x 34
:(BSBA 8) :

A 189 8x 3!
“(BSBA12) . o

A 180 9x 3 M4
:{BBBJ\ 16)

=R BB

A 191 10x 3
“(BSBA 18B)

Eaem
AR KR
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o
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WL om
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| .6
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PROPERTIES OF CAR SIDE STAKE AND

- hipdrn DOOR 0.2650 agtt | ;.
1.2 X AN SPREADER th——p] }
- d y BAR ! = kg
—E i SECTIONS. x ' t 1
: t j i
_’ﬁ_d L E:l ¥ 2 -¥-
II..(___-_-.... b- e e » :n- _______ b"“‘-—-)’:
i S | Weight | Areaof THICKNESS Moment of
Yomter | bxd |perFout | Section. (Hipt | Top e | e & | Axis bL
Sk} In. | Ibs | Sq.In | Ims ‘ Ins. s | Tnsd
L2 |7 x2% | 67 | 2.10 [ 3% 3 1.99
|y x| 87 | 264 | 'y | %e | 210 | 290
“ 7 x215%5| 11.7 | 3.41 | ¥ | %o 254 4.55
C 250| 714x4 | 19.8 | 5.81 141 483 | .820 | 11.78




CAMBRIA STEEL. 195
be-——x---5{3
e
3{3:'\ PROPERTIES OF
2 'i: = a2 STANDARD BULB
¥ = J la
;‘____1_‘]__&_____:_‘?&* ANGLES.
® | 10 |11 ] 12 |18 [ 14 | 16 | 16 1
- ggm“r ¥oament Rﬂi’\u C]:;nmuf “Least
us ter of : of t Radi
of | Gravity In::;'n ‘s:&t“lm Gyra- Gn?;r; Taugtat ol‘t};::
Gyration fromback| “\UCE | 0 | tlon (from hack] of | tin Section
Axisi-L. | of Plain | 5" s Axis | of Bulb | Angle, | Auxis
Cleg 22 | Leg. 33 Fumber,
- x | I | & r | ¥ | @ "
“Jos " Ins | Toa® | Tes3 | TTos [“es T DT
2.16 | 2.69 | 1.9 .83 | .74 63 | .173 | .65 |A 187
2.156 | 2.80 | 2.1 .87 |.74| .64 | .174 | .6 “ (BSBA 4)
2.13 2.60 | 2.3 98| .75 | .68 | .176 | .85 5
2.10 ([ 2.56 (2.6 | 1.1 74| .87 | 178 | 66| *
2.52 2.99 | 3.4 |1.2 87| .¥2 | .177 | .76 |A 188 3
2.50 |3.00 | 3.7 | 1.4 87| .74 | .178 | .76 “ (BSBA B)
247|294 |4.1|1.5 88| .75 | .180 | .76 5
2.45 | 2.95 | 4.6 | 1.6 87| .77 | .18 | .77 *
2.88 | 354 |8.7|1.3 83| .70 | .136 | .74 |A 189
2.85 | 3.64/4.0|1.4 .71 | .138 | .75 “ (BSBA 12)
2.82 | 348 | 4.4 | 1.6 83| .73 |.188 | .76 | ¢
2.81 349 (4.8 1.7 75 | 139 | 78 | - ¢
8.22 14.10 (39|14 80| .68 | .105 | .73 |A 180
3.20 | 4.10 (4.3 | 1.5 81| .70 | .1086 | .74 | *“ (BSBA 18)
3.17 | 4.08 | 4.7 | 1.7 .80 | .71 | .107 | .74 | *
8.156 | 4.08 (5.1 | 1.8 81| 78 |.108B | .96 | *
3.12 | 398 | 6.4 2.0 80| .74 | 110 | 76| °
8.55 |4.63|/44|1.6 |.78| .68 |.085| 72 |A 191
3.683 4.62 4.8 |1.% 78| .68 | .0B6 | .72 | “ (BSBA 18)
3.49 4.56|5.1(1.9 A7) .70 | .086( 78| ¢
348 4.66 | 5.6 | 2.0 JiB| 72 | .0B7 | 4| *
8.44 | 4.52 (5.8 | 2.1 A7) 74 | 089 74| ¢
8.43 4.63 | 6.3 | 2.8 78| .76 | .090 | .76 i
PROPERTIES OF CAR SIDE STAKE AND
DOOR C.250 |24t
_____ Lt B g g N e
.2 T ARt SPREADER t"( g
PR [ \ o CBAR TR 4
- —' SECTIONS. % ” \ ¢
§,—7// 9 \.k-:t—| i 2 l
e ] = :K. ....... T T_,.
Section Radins of | Distance to | Moment of Section | Radius of
Moduios Gyration Center of 1 Inertia ‘ Modulus | Gyration Section
Axis 1-1 Axis 11, | Gravity x. | Axis2-2. | Axis 2.2, | AZis 2-2 Number.
Ins.3 Ins, Tns. | Tnsé | Inas Tns,
1.16 97 1.04 5.456 1.66 1.61 L2
1.63 1.07 91 7.28 2.07 1.69 -
2.12 1.156 79 10.81 3.09 ) 1.78 a
5.77 1.42 2.04 |26.2 7.00 2.12 C 260
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CAMERIA STEEL.

PROPERTIES OF T-BARS.

Ili.if

In

1

1 6 7 8 9
e
. Moment
.| Width | Depth | Thickness | Thickness | Weight L;? &i:‘;?l Inertia
Section of of of of r Section | side of | A%t 1+
e Flange | Bar Flange Stem }:‘m Flange
b d 8 ton' ttot A x 1

Inches | Inches Inch Inch | Pounds | 8q. Ins. Inchest
L0 8 | 1 jtods| $ togs| 89| 26| .29 | .02
TI81 (136 | 136 | & “ 5|8 “ 45187 | 40| .83| .04
T188 | 17| 18| & “ L |35 “ 261 | 44| 84| .06
T187 |13 (1K | & “ 1| & * 4[1.60| 47| .86| .08
TI88 |1X |14 | & “ (& “&|270| 50| 40| .07
TIOL |13 | 136 | & “ 4| &% “4|1084| 57| 44]| 11
T108 |135 |13 [ 1 « 2|3 « 8 1247| 78| 47| .15
TI104 |13 |13 |3 “ %1 «“ 5|8.09| 81| 54| .28
Tar|s |e R “ 1866|105 .59 .37
TS |8 (8 [&“f|M“j|es |196] 61| 44
T4l 24 |24 (1 “ |1 “f 41 |119| 65| .52
T42 |84 24 |5 ¢ §|A“ 7|a0 |148( 68| .65
T 47 |84 (2% |} « & “« pla6 [1.88( 71| 74
T 40 |23 |2 | &« §| &« }|66 |160| 74| .88

UNEQUAL LEGS.
716 |1 |14 2 t0 1 [#tos|148] 48| 30| .0a
TI18 |14 |1 [« 4[4« )| 166 46| .34 .05
T20 |13 |1K|} “H[] ¢ j,i 126 | 37| .33| .05
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PROPERTIES OF T-BARS.

10 11 T R T T 15 [ 16 1

Coef. of Strength
‘Section |Radins of Moment of| Section [Radius £ =
Modulus | Gyration | Inertia | Modulus | Gyration Far Fibre Stress P:fr Fibre Stress
Axis {4 | Axis 1-4 | Axis 2-2 | Azis 2-2 | Axis 22 “p;?mm?;& pg-‘émf

o T | Socton

TIERES TN B A
Inches3 | Inch °| Inches® | Ioches® | Inch F W t
03| 80| .01 .02 .21| 820 250 | T & |
05| .81 .02 .04 .24| 630 410 | T181 '
06| .88 .08 .05| .26| 610 480 | T183 '
08| .85 .08| .05| .27 | 680 530 | T187
08| 37| .08| .05 .26 820 640 | T188
11| 45| .06 | .08| .82 | 1170 910 | Ti91

.14 | 45| .08 .10| .32 1490 1160 T193 |
19 51| .12 | .14| .87 2020 1580 T194 I

26| .69 | .18 | .18| .42 2770 2160 T 37
.81 | .69 | .23 | .28 | .43 3300 25680 T 39
.82 | .66| .26 | .22 | .48 38410 2660 T 41
41| .67 | .83 | .29 | .48 4370 3410 T 42
42| 76| 34| 27| .B1 4420 38450 T 47
50| 74| 44| .85 | .52 5380 4160 T 49
UNEQUAL LEGS.
05| 29| .08| .06 .28 500 890 T 16
.06 | .82 | .08| .05| .27 640 500 T 18
06| .87| .04| .05| .82 530 410 T 20
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198 CAMBRIA STEEL.

PROPERTIES OF STANDARD. ANGLES.
EQUAL LEGS.

1 2 I TRl i (o O O [T A RS
Area Dm:{ Moment | Section
Dimensions, | Thickness.| Weight of Gravity | of Inertis | Modulus
Section per | Section. fr:}nLMk Axis -1, | Axis 14,
g,
Foot. LA LR Y
Number, |— _—
Aaxa t A x 4 8
Inches, Inch. | Pounds, | 8q.Ins. | Inch. | Inches4 | Inches3
All 14x 14| X% 1.28| .86 | .42 .08 | .0ov2
. i & 1.80 53 | 44 11 104
o i K 2.384| 69| .47 14 | 184
% % Vs 2.86| .84| .49 16 | .162
n & 3% 8.35 08 | .51 .19 | .188
Al15 2 x 2 % 1.65| .48| .65 49| .a8
g * N 244 Mm2| b7 27| .19
5 2 % 3.19| 94| .69 85| 25
. % P 3.92| 1.15 | .61 42 | .80
2 o 34 47 | 1.86 | .64 48 | .86
% s % 5.8 | 1.56 | .68 54| 40
. L 14 60 | 1.75 | .68 59 | 45
A17 | 2%x 84 4 2.08( 61| .67 .88 | .20
3 s % 3.07| B0 | .69 .55 | .80
% e % 3 Rl 55 1% 1 3| I 270 | .89
= £ T 50 | 1.47| 74 .85 | 48
‘ h 3 59 (178 | .76 908 | b7
“ * b 6.8 [200| 78 | 1.11| .85
- L g g7 | 225 | 81 | 128 | 72
Al9 8 x 8 % 49 | 144 | 84 | 1.24| .58
o % T 61 js1we | 87 | 181 71
¥ 3 3 7%l 'ga1 | B | 1.78| 88
v iy T 8.3 | 243 | 91 | 199 | .95
o 3 14 94 | 275 | 93 | 2.22 |1.07
s i % 1104 | 3.06| 95 | 2438 [1.19




CAMBRIA STEEL. 199
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
o TS - i e oo 18- |1 4
[ o |
Radinsof | Distanosof | Lesst Moment| Section [LeastRadius
i o aatee of of Inertia | Modulus Gyration
Benal Apex. | Avs 22 | Anis22 | Ais22 | Seim
' =B — | Number.
x ¥ollrcm | L
Inchee. | Inchest | Dnchesd | Inek.
60 031 0563 .30 All
.63 045 | .072 .29 .
.66 068 088 20 L
.69 070 .101 <9 i
72 082 | .14 29 -
8 .08 -10 40 A15%
.80 11 .14 39 %
.84 14 17 .39 4
87 a7 20 .39 . .
20 20 22 .39 .
03 .23 25 .38 £
96 26 27 .38 .
95 .16 .16 .50 A17
98 22 22 49 L
1.01 29 28 49 *
1.05 .35 .83 49 .
1.08 41 .88 A48 s
Yok 46 42 48 -
1.14 52 .48 A48 s
1.19 50 42 59 Al9
1.22 .61 50 59 =
1.26 72 57 58 =
1.29 82 64 58 9
1.32 92 70 58 ¥
1.35 1.02 .76 .58 -

Gt s ot L



CAMBRIA STEEL.

PROPERTIES OF

STANDARD ANGLES.

EQUAL LEGS.
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CAMBRIA STEEL.

PROPERTIES OF

STANDARD ANGLES.

EQUAL LEGS.
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CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
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CAMBRIA STEEL. 203
PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.
® | 10 11 ™ | A 1
| |
Radins | Distance of | Lagct Moment Section | Least Radins
o Gonter of | o nert Meduls | of Gyration
Gyration Gravity from . Section
Axis 14 Frternal ‘P“v Axis 2-2. Axis 2-2 Azis 22,
2 Numbar.
T ", b 5 8 |  ul
Inch. Inch. Inches. Inches? |  Inch
22 .83 004 011 14 A36
22 .36 006 014 14 .
.30 42 009 021 .19 A37
.30 45 013 .028 .19
9 A8 016 034 .19 =
.38 51 .018 035 24 A38
.38 025 24 .
37 57 033 067 24 L
556 051 076 .35 A40
b4 72 073 .10 34 =
53 084 .18 .34 “
52 78 113 16 34 3
b1 81 133 .18 .34 «
70 .89 .16 .18 44 A4l
.69 92 21 22 44 .
.68 .98 25 .26 44 .
B85 1.10 .38 36 54 A43
84 1.18 A7 41 54 -
.83 1.17 55 A7 58 .
1.56 1.96 3.58 1.79 99 A47
1.56 2.00 4.05 2.03 98 .
1.54 2.08 4.56 2.26 98 =
1.63 2.06 5.06 2.46 1 08 =
1.52 2.09 5.55 2686 | .97 "
1.51 2.12 6.03 2.84 | 97 «
1.50 2.15 6.53 3.04 | 97 .
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CAMBRIA STEEL.

PROPERTIES OF
STANDARD ANGLES.

UNEQUAL LEGS.
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CAMBRIA BSTEEL.

PROPERTIES OF
STANDARD ANGLES.

UNEQUAL LEGS.

9 | 10 11 T I S 15 i
Radins  |Distance of Center yomant of| Section |Radinsof| Tangent |Least Radins
Gyrorion | fooruity | Inertia | Modulus | Gyration B P T
ray Shorter Leg. Axis 2-2. | Axis 2-2, | Axis 2-2. Lngla, Axis 3-3, B

e ETY R I AP @ T
Inch. | Inch. Inchesd | Inches3 | Inches. Inch.

.80 | 8 51| Ten |0 .632 43 | a9l
59 79 85| .38 |..78 | .826 42 s

.58 .81 79| a7 | 78| .820 42 =

.58 .83 o1 | 55| 77| 614 42 5

57 .85 103 | 62 | 76 | .607 42 .

58 .88 114 | 70| 776 | .600 A2 E

75 o1 117 | 58| .95 | 884 53 | A93

74 03 142 | 69 | 94 | 880 53 “

74 98 i66 | 81| 93| .676 52 -

73 08 188 | 983 | -92 | .678 52 5

2 1.00 208 | 104 | 91  .666 52 "

2 1.02 228 (115 | 91 | 661 52 -

n4 1.11 180 | 75 | 1.12 | .508 54 | A9

73 1.14 219 | 93 | 111 | 501 .54 s

N2 1.16 256 1.09 | 1.10 | .496 54 =

71 1.18 291 | 126 | 1.09 | .491 54 =

70 1.20 824 | 141 | 109 | 486 .53 «

70 1.28 855 | 1.56 | 1.08 | .480 .53 =

91 .04 1.91 J8 | 1.11 | .7a7 .63 A97

90 .06 283 | 95| 1.10 | 724 .63 .

80 .08 272 | 1.18 | 1.09 | 721 .62 .

.89 .10 810 | 129 | 1.08 | 718 62 s

.88 .18 345 | 145 | 1.07 | 714 .62 $

.87 1.15 879 | 1.61 | 1.07 | i1 62 &

.87 17 411 | 176 | 1.08 | 707 .62 4

.86 1.19 441 | 191 | 1.05 | .708 .62 5

.Bb 1.21 4.70 | 205 | 1.04 698 82 -

.85 1.23 498 | 220 | 1.04 | .694 62 &

84 1.25 524 | 2.33 | 1.03 | .689 .63 -

.89 26 8.88 | 128 | 127 | 554 85 | A99

.88 28 896 | 146 | 126 | .551 84 .

.87 30 452 | 1.68 | 1.25 | .547 84 .

.86 88 505 | 1.89 | 1256 | 543 64 .

.86 356 5565 | 208 | 124 | .538 gz v,

85 87 6.08 | 280 | 1238 | .534 ; .

.84 .89 649 | 249 | 122 | 529 .64 .

84 42 693 | 268 | 122 | 524 .64 -

.88 44 7.85 | 287 | 121 | 518 .64 x

B3 146 w6 | 806 | 1.20 | 512 84 -
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206 CAMBRIA STEEL.
PROPERTIES OF
STANDARD ANGLES.
UNEQUAL LEGS.
1 2 3 4 b
5 Diswance of Center|
Weight Area of Gra Section
tion | Dimensons. (Ticknos| x| of | g bk o i | odulas
Lpud I T « A z i 8
Taches, | Tnoh | Pounds, | 89,1, Tadi | Tashaat | Tathes®
A101 [ 5 x3 | 83249 .68 16| 75
“ L 98 | 2.86 50 2. 89
u « i | 113 | 331 n3 232| 102
“ “ 128 | 375 5 258 1.5
o “ 1438 | 418 o 2583 | 127
“ “ 167 | 481 80 3.06| 139
“ " 171 | 5.03 82 329 151
« “ 185 | 544 84 851 162
“ “ 199 | 5.84 86 81| 174
“ “ 212 | 623 88 391| 185
4108 |5 x3% | % | 87| 288 84 am2| 1.02
“ i 104 | 3.05 86 318| 181
“ " j | 129 | 888 88 3:63| 180
“ i« 18.6 | 4.00 91 205 | 156
“ “ 152 | 447 03 2445 | 173
“ « 168 | 492 95 483 190
“ “ 183 | 5.37 o7 520 2.06
“ " 198 | .81 1.00 555 | 222
“ « 213 | 825 1.02 5.89 | 2.37
« i 227 | 667 | 102 621 2.52
“ “ 242 | 7.09 1.08 652 | 2.67
A105 | 8 x3% 117 | 842 9 3.34| 123
o “ 135 | 897 81 381 141
“ 163 | 4550 83 25| 159
“ “ % | 171 | 508 86 467| 177
a 7 189 | 555 88 5.08| 194
“ “ 206 | 606 80 547 | 211
“ “ 224 | 656 93 5.84| 227
o « 240 | 7.06 95 6.20 | 2.43
o “ 357 | 755 97 655 | 2.59
o “ 273 | 803 09 688 2va
" L i |[289|880| 101 7.21| 290
Al107 [ 8 x4 3% | 123 | 361 94 490/ 1.60
‘ i [ | 143|418 96 5.60| 1.85
o “ 182 | 475 99 627| 2.08
“ “ 181 | 531 101 601| 2.81
o “ 200 | 586 | 103 752 | 254
“ “ 318 | 640 | 106 811| 278
“ « 336 | 604 | 108 8.68| 297
“ “ 254 | 747 | 110 923| 3.18
“ i ovs | wes | 112 975 | 3:39
o “ 289 | 850 | 114 |[10:26( 859
“ “ 1 [306l900! 117 I10%5]3%8




CAMBRIA STEEL, 207
PROPERTIES OF

STANDARD ANGLES.

UNEQUAL LEGS.

9 | 10 11 12

Radins |Distance of Cenf i

of of Gravity Momeatof| Section
Gyration | from Back of | Inertia | Modul
Axisi-L | Shorter Log, | Axis2-2 [ Axis2-2

r x’ 3 8 | = o X

Tnch, Tnches, Tnohes.s | Inches? | Inch. Tnch,

.85 1.68 626 1.80 | 1.61 | .868 .66 |Al01
84 1.70 7.837| 224 | 161 | .364 .85 A
84 173 843| 258 | 1.60 | .861 .85 a
.88 175 9.45| 291 | 1.59 | .857 .65 4
82 177 1043 | 823 | 1.58 | 853 .85 i
82 1.80 11.87| 8556 | 1.567 | .849 .64 "
81 1.82 12.28| 3.86 | 1.66 | .845 B84 e
80 1.84 13.15| 4.16 | 1.55 | .340 84 s
.80 1.86 1398| 446 | 1556 | .336 64 3
79 188 1478| 475 | 154 | 331 B84 *
1.08 159 6.60| 194 | 181 | .489 | A108
1.02 1.61 778| 229 | 1.60 | 485 78 .
1.01 1.68 890| 264 | 159 | .482 76 "
1.01 1.66 099| 299 | 168 | 479 5 4
1.00 1.68 11.03| 8.32 | 1.57 76 56 i
.99 1.70 12.08| 365 | 1.66 | 472 55 "
98 172 1299| 897 | 16568 | .468 5 ’
28 1.75 1392| 428 | 1.565 | 464 75 e
o7 197 1481| 458 | 154 | 460 5 e
96 179 15.87| 4.88 | 1.568 | .4556 S5 i
98 1.81 1649 | 5.17 | 1.568 | 4561 576 &
99 2.04 12.86| 824 | 194 | .350 nw o | A10B
08 2.08 1476| 3.75 | 198 | .347 76 8
o7 2.08 1659| 424 | 192 | 344 78 s
96 2.11 18.37| 472 | 191 | 841 75 ¥
06 2.13 20.08| 5.19 | 1.90 | .338 75 =
95 2.15 21.74| 565 | 1.89 | .834 75 o
94 2.18 2384 6.10 | 1.89 | .331 75 #*
04 2.20 24.89| 655 | 1.88 | .327 75 o
93 222 26.39| 698 | 1.87 | .828 75 s
93 224 27.84| 741 | 186 | .820 75 &
02 2.26 29.16| 7.80 | 1.85 | .817 75

119 194 1347| 3.32 | 193 | 446 .88 |A107
1.16 1986 15.46| 8.83 | 1.92 | 443 .87 (o
1.15 1.99 1740| 433 | 191 | .440 .87 =
114 2.01 19.26| 4.88 | 190 | 488 87

1.18 2.03 21.07| 581 | 190 | 434 .88 =
1.18 2.08 22.82| 578 | 189 [.43& .86 e
112 2.08 2451| 6256 | 1.88 | .42 .88 =
111 2.10 26.16| 670 | 1.87 | 425 .88 ”
111 2.12 27.73| 7.15 | 1.86 | 421 .88

1.10 214 |29.26| 759 | 1.86 | .418 .86 2
1.09 2.17 75! 802 | 1.85 | 414 .88 .
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208 CAMBRIA STEEL.
PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.
F ol
£
W ] T O el T 6 L S T
woight | drm (PR S O st of| Section
Section | Dimensions. |Thickmess ﬁ of from Back of | Imertia | Modulns
Baction. Longer Leg. Axis §-1. | Azis i1
Frnbes- bxa t A = I -]
Tnches, Inch. | Pounds. | 8q.Ins. |  Ineh. Tnches.s | Inches?
A120 8 x8 7:2 3.07 20 A7 31| 20
ey gt 4.1 | 119 A9 30| =26
+ < g 6.0 | 147 51 47| .32
s | o 69 | 178 54 54| .37
& i l'; 6.8 | 2.00 56 61| 42
¥- | g 7.7 | 286 b8 67| 47
Al131 4 x84 g 7| 228 03 2.565| 99
| & 9.1 | 2.87 06 299 1.17
L (IR !-; 08 | 8.09 98 840| 1:36
o e 1, 19 | 850 1.00 3.79| 152
i gt 3.3 | 890 1.02 4.17| 1.68
5 | At 5 4.7 4.88 1.04 449 | 1.83
et L 18.0 | 4.6 1.07 486 | 2.00
A135 | b x4 34 11.0 | 828 1.08 466 | 1.57
i £ A, 28| 876 1.06 532 | 1.81
w | 1 | 145 | 225| 107 596 | 2.04
L i 62 | 4.76 1.10 6.56 | 2.26
e & 5 17.8 | 523 112 7.14| 248
L5 - 195 | 572 1.14 70| 2.69
11‘99 7 ‘1'813 a 33 w gg 3.9!15 144
4 it 9.1 | 559 80 486| 1.80
i k= 210 | 6.17 .82 528 197
3 & 280 | 875 85 569 2.14
. v 249 | 781 .87 6.08 | 2.31
= ge 268 | 787 89 646 | 248
4 g 287 | 842 21 6.83| 264
b & 0.5 | 897 94 7.18| 2.80
-y 5 3 | 950 96 753 | 296
Al1l12 | 8 x86 % | 280 | 675 147 21.68| 479
et | s 26.7 | 7.56 1.50 2404 | 534
£ 28 2 8.36 1.52 26.33| 588
a % 812 | 9.15 1.54 28.56
o o 838 | 994 166 30.72 | 692
& 5 gg.b 10.72 1.69 82.82 | 7.44
5 " .1 | 1148 1.61 8486 794
i " 417 | 12256 1.63 86.85 | 843
& - 442 |18.00 1.65 38.78 | 8.92




CAMBRIA STEEL, 209
PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.
EA
*
8
P
) 10 il | 12 | 18 14 i5 1
it | ety it fee et g | R o
]
fih iy Shorter Teg, | Atis22.| Azis22.| Axis2-2 | Angle. | Axis33. S
r x @ i
Inch. Inches, Tnches$ | Inches® | Inches. Inch.
58 o7 8a|l 41| 97| 446 44 | A129
B 09 109| 54| 96| 440 Ag |
57 1.02 182| 66| 95| 434 4 | «
56 04 153| =8| 94| 428 43 | «
5 06 173| 89| 93| 421 4g | o
55 08 192| 100 o2 | 414 43 | =
07 18 856| 126 126 | 757 m3 | A181
08 21 418| 149|125 | 755 2 S
05 23 476 1w2| 124 | w83 e | ow
04 25 532| 194| 123 [ 750 7| ow
1.03 27 5.86| 2.15| 123 | 747 e |
1.02 129 637| 235| 122 | 742 | o«
1.02 132 686 256| 121 | 742 7 I
20 53 814| 234/ 159 | .631 85 | A135
19 55 982 270| 158 | .628 86 |
s b7 |1048| 305| 187 | 626 85 | «
18 80 |1155| 3.38| 156 | 623 86 | -
17 162 |1261| 873| 155 | .620 Ba |«
16 164 |1362| 405| 154 | 617 8z |
95 250 |2256| 5.01| 228 | .267 76 | A109
94 253 |2541| b5.68| 225 | 264 e |
93 255 |2818| 6834| 225 | 262 W | o«
93 257 |3086| 6906| 224 | 259 I
922 260 |3347| 7.60| 223 | 257 ma | o
91 262 |3599| s22| 222 | 253 Ha | oo
o1 264 |3845| 883|221 | 250 wa |
20 266 |4082| 942 220 | 247 e |
89 269 |48.13|1000| 2.19 | 244 wa | o«
89 271 |4687|1058| 219 | 241 G-
179 247 |4431| 802|256 | 558 | 1.80 |A112
178 2.50 4928 B9b| 2.6b6 566 1.30 a
177 252 |pal0| 987|264 | 54 | 129 | *
177 254 |b882|1077| 254 | B54 | 129 | *
176 56 |6342|11.67| 253 | BB3 | 128 | “
175 259 |6792|1255| 252 | 549 | 128 |
174 261 |7232|1341| 251 | Bae | 128 |
173 263 |7659|1427| 250 | B45 | 128 | *
173 265 |somslis11l 249 | Baz | 128 | «




210 CAMBRIA STEEL.

MOMENTS OF INERTIA OF RECTANGLES. I

7 1 Axis

Depths 2 to 60 inches; widths }{ to 1 inch, varying by ¢ inch.

Depth Width of Rectangle in Inches.
in
Inches,
i e O O R R
-« 2 17 21 25 20 83 38 A2
3 56 70 54 48 1.13 1.27
4 133 L.67 2.00 233 267 3.00
5 2.60 3.26 301 4.50 521 5.86
8 4.50 5.63 6.75 7.58 9.00 10.13
7 7.15 8.93 10.72 12,51 14.20 16.08
8 10.67 13.33 16.00 18.67 2133 24.00
] 15.10 18.98 1B 20,58 30.38 3417
10 20.83 26.04 3135 36.40 41.67 46.87
11 21.73 34.66 41.59 48.53 5546 62.39
12 36.00 45.00 54.00 63,00 72.00 81.00 90.00
13 4577 5721 68.66 80,10 91.54 102.98 114.43
14 577 TL46 85.75 100.04 114.33 128.63 14292
15 7031 87.89 10547 123.05 140.63 158.20 175.78
16 85.33 106.67 | 128.00 149.33 170.67 192.00 | 213.33
17 102.35 127.4 153.53 170,12 | 204.71 23030 | 255.89
18 121.50 151.88 | 182.25 212,68 | 243, 273.38 | 30375
19 142.90 178.62 | 214.34 25007 | 285 321.52 | 357.24

SZITEE SELNS BEPEE BENER BmuEs
B
z
=
3
2
3
s
s

972.00 g .00
1143.17 | 142806 | 1714.75 | 2000.54 | 2286.33 | 25672.13 | 2857.02

| 2000.00
1543.50 | 1920.38 | 2315.25 | 2701.13 | 3087.00 | 3472.88 | 3858.75
1774.67 | 2218.33 | 2662.00 | 3105.67 | 354033 | 3003.00 | 4436.67
2027.83 | 2534.70 | 3041.75 | BG4B.T1 | 4055.67 | 4562.63 | 5060.58
A 2850.00 | 3456.00 | 4082.00 | 4608.00




CAMBRIA STEEL, 211

MOMENTS OF INERTIA OF RECTANGLES. I
Neutral Axis

Depths 2 to 60 inches; widths 1§ to 1 inch, varying by % inch.

Width of Rectangle in Inches. Depth
in
0 R B € e W . L Pl
Ab 50 54 .03 67 2
1.55 1.60 1.83 197 211 225 3
367 | 400| 43| 67| 50| 53 i
716 | 78| 846 em | a7 | 1042 5
12.38 13.50 14.63 15.75 16.88 18.00 ]
19.65 21.44 nn 2501 26,80 2858 7
2033 32.00 34.67 37.33 40.00 42.67 8
41.77 45.56 49.36 53.16 56.95 60.75 9
57.20 62.50 67.71 7202 78.13 33 10
76.26 83.19 90.12 97.05 103.98 110.02 1
90.00 1 n7.00 126.00 135.00 144.00 12
137.31 148.75 160.20 17164 183.08 13
157.21 171.50 185.79 214.38 225.67 4
a6 210.04 228.52 246.00 263.07 281.25 15
234.67 .00 27733 208.67 320.00 341,33 16
28147 | 30700 | 33265 | 85824 100,42 17
304.50 304.88 425.25 456,03 486,00 18
392.96 428.60 464.41 500.14 53686 571.58 19
45833 b41.67 583.23 625.00
530.58 578.81 627.05 675.28 723.52 T7L76
610, 720.96 TT6.42 831.87 33

g ! f 364500 | 3888.00
143,71 | 842050 | 371520 | 400108 | 4286.88 | 4572.67

3606.67 | 400000 | 433333 | 4666.67 | 500000 | 5333.33
4244.63 | 4030.50 | 5018.38 | 5402.25 | 5788.13 | 06174.00
4880.33 6655.00 | 7008

857654 | 608350 | 630046 | 700742 | 700438 | 811133
6330.00 | 6012.00 | 7488.00 | 806400 | 8640.00 | 9216.00

T101.46 | TBI2.50 | 846354 | 011458 | 6705.63 | 10416.67
BO55.07 | B788.00 | 952033 | 1025267
902138 | 0S41.50 | 10661.63 | 1148175 | 12301.88 | 13122.00

10061.33 | 10076.00 | 11890.67 | 1280533 | 13720.00 | 14634.67
11178.29 | 12194.50 | 13210.71 | 14226.02 | 15243.12 | 106259.33
12375.00 | 13500.00 J

SRILRT H5E0S BRRRE BEYER RRBES




212 CAMBRIA STEEL.

MOMENTS OF INERTIA OF RECTANGLES. II
ONE INCH WIDE.

""""""""" L Value for any width may be obtained from
tabular value by direct multiplication.

Additional Depth in Fractions of an Inch.

z 1 1 3 1 b 3 /!
it 0 | 5’| 3 |ag | T | Te e w | TE

1 e T 2 | 00016 56 | .00130 | .00254 00430 00GO8
1 08333 00005 11865 130565 | .16276 | .1884 21663 24754
2 60667 73114 79064 87220 | 04022 | 1.0305 | l.1164 1.2068
3 2.2500 | 2.3036 | 2.5431 | 2.6088 | 2.8607 | 3.0280 | 3.2036 | 3.3840
4 53333 | 5.5873 | 5.8491 | 6.1190 | 6.3071 6.6002 | 6.9783 | 7.2817
5 10,417 10.812 11.218 | 11.633 12. 12.404 12.041 13.397
1] 8. 18.568 10.149 | 10.741 | 20.345| 20061 | 21.590| 22.232
7 28.583 | 20.356 | 30.142 | 30.042 | 31.757 | 32.585 | 33.428| 34.285
8 42.667 | 43.674 | 44.6 45,737 | 46.793 | 47.864 | 48.952 | 50.058
] 60.750 | 62.024 | 63.317 | 64.020 | 65.054 | 67.300 | 68.665| 70.047

43 | 66256.6 A . .

44 | T098.7 | 7120.0 | 7159.3 | 7180.0 | 7220.3 | 7251.0 | 72817 | 7312.5
45 | TEO3.8 | 78254 | T657.2 | Te8G.1 | 77210 | 7753.0 | 7785.2 | TBITA
46 | 81113 | 8144.7 | B177.6 | §210.9 | 8244.3 | §277.8 | 83113 | 8345.0
47 19 | 8886.5 | 8721.1 | 8755.9 | 8790.7 | 8825.6 | 8860.7 8
48 | 9216.0 | 9252.0 2 | 93244 | 0300.7 | 9397.2 | 9433.7 | 04703
49 | 9804.1 | 9841.6 | 9870.3 | 9833.7 9092.9 (10031  |10071
50 [10417 10458 [10495 10534 (10574 [10613 [10653  |10692
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MOMENTS OF INERTIA OF RECTANGLES. II

ONE INCH WIDE.

Value for any width may be obtained from
tabular value by direct multiplication.

Additional Depth in Fractions of an Inch. m&d:
1 9 5 11 3 13 o 15 riches
g i T8 ¥ 18 T 16 2] a8

01041 | 01483 | .02034 | .02708 | .03516 | .04460 | 05583 | .06866 | 0

28125 | 31780 | .35758 | 40045 | .44661 | .40620 | .54032 | .60610 1
1.3021 | 1.4022| 15073 | 1.6176| 17331 | 1.8539| 19803 | 2.1123| 2
35720 | 3.7678 | 2.0606 | 4.1784 | 4.3945| 4.6170 | 4.8488 | 50872 | 3
7.5087 | 7.0146 | 8.2443 | 8.5831 | S.0310 | 0.2882  0.6548 | 10.081| 4
13.865 | 14.343 | 14.833 | 15.331| 15.843 | 16.365| 10.808| 17.443| 5
20885 | 23.552 | 24.231| 24.924 | 25.620 | 20.347 | 27.070| 27.825| 6
35.156 | 36.043 | 36.944 | 37.850 | 38.700 | 30.736 | 40.608 | 41.674| 7
51.177| 52.314 | 53.468 | 54.630 | 55.827 | 57.032 | 58.254 | 50.493 | 8
71448 | 72.867 | 74.305| 75.702| 77.238 | 78.733 | 80.247| 81.780| 9
06,460 | 08.202 | 99.055 | 101.78 | 103.52 | 105.34 | 107.18 | 100.04 | 10
126,74 | 128.82 | 130.92 | 133.04 | 135.10 | 137.35 | 130.55 | 141.76 | 11
162.76 | 165.21 | 167.690 | 170,19 | 172.72 | 175.28 | 177.85 | 180.46 | 12
205,03 | 207.80 | 210.78 | 213.69 | 216.63 | 210.60 | 222.60 | 225.62 | 13
254.05 | 257.35 | 260.68 | 264.04 | 267.42 | 270.83 | 274.28 | 277.75 | M4
310.32 | 314.00 | 317.89 | 321.72 | 325.58 | 320.47 | 333.40 | 33735 | 15
374.34 | 378.61 | 382.02 | 387.25 | 301.62 | 306.02 | 400.45 | 40492 | 16
446.01 | 45142 | 456.25 | 401.12 | 466.03 | 470.07 | 475.04 | 480.95 | 17
527.63 | 533.00 | 538.40 | 543.84 | 540.32 | 554.83 | 560.38 | 565.06 | 18
617.01 | 623.87 | 620.87 | 635.00 | G41.98 | 648.00 | 654.24 | 66044 | 10
717.03 | 724.51 | 781.14 | 737.81 | 744.51 | 751.26 | 758.056 | 764.88 | 20
828,20 | 83544 | 842.75 | 850.06 | 857.43 | B64.84 | 87220 | 870.79 | 21
94022 | 957.15 | 065:13 | 073.15 | 08L21 | 080.32 | 9O7.47 | 1005.7 | 22
1081.5 | 1090.1 | 1008.8 | 1107.6 | 1116.4 | 12252 | 1134.1 | 1143.0 | 23
1225.5 | 1234.0 | 12444 | 1253.9 | 1263.4 | 1273.0 | 1282.6 | 12023 | 24
1381.8 | 1302.0 | 1402.2 | 1412.5 | 1422.8 | 1433.2 | 1443.6 | 1454.1 | 25
1550.8 | 1561.8 | 15728 | 1584.0 | 1595.1 | 1606.3 | 1617.6 | 1628.9 | 26
1733.1 | 1744.9 | 1756.8 { 1768.8 | 1780.8 | 1792.8 | 1804.0 | 1817.1 | 27
1920,1 | 19418 | 1954.6 | 10674 | 1980.3 | 1093.2 | 2006.2 | 2010.3 | 28
2139.4 | 2153.0 | 2166.7 | 2180.4 | 2194.2 | 2208.1 | 2222.0 | 2238.0 | 29
2364.4 | 2378.9 | 2303.6 | 2408.3 | 2423.0 | 2437.8 | 2452.7 | 2467.6 | 30
2604.7 | 2620.2 | 2635.8 | 2651.4 | 2067.2 | 2682.0 | 2608.8 | 27147 | 31
2800.7 | 2877.2 | 2803.8 | 2010.5 | 2027.2 | 2044.0 | 2060.8 | 2977.8 | 32
3132.0 | 8150.5 | 8168.1 | 3185.8 | 3203.6 | 32214 | 32303 | 3257.3 | 83
3422.0 | 3440.6 | 3450.3 | 3478.1 | 3406.0 | 3515.8 | 3534.8 | 3553.8 | 34
3728.2 | 3748.0 | 3767.8 | 37R7.0 | 3807.6 | 3827.6 | 3847.6 | 3867.8 | 35
4052.3 | 4073.1 | 4004.0 | 4115.0 | 41361 | 4157.2 | 41784 | 4190.7 | 36
4304.5 | 4416.5 | 4438.6 | 4460.8 | 4483.0 | 4505.3 | 4527.7 | 4550.1 | 37T
4765.5 | 4778.7 | 4802.0 | 4825.4 | 48488 | 48723 | 4805.9 | 49105 | 38
51358 | 5160.2 | 5184.7 | 5200.3 | 5230.6 | 5285.3 | 5283.5 | 5308.4 | 39
55358 | 5561.5 | 5587.3 | 5613.1 | 5639.0 | 5665.0 | 5601.0 | 5717.2 | 40
5046.1 | 5083.1 | 6010.1 | 6037.0 | 6064.4 | 600LT | 6110.0 | 6146.5 | 41
6307.1 | 6425.4 | 6453.7 | 6482.2 | 6510.7 | 6530.3 | 6568.0 | 6506.7 | 42
0867.7 | 6880.0 | 6018.7 | 6048.5 | 6078.3 | 7008.3 | 7038.3 | 7068.5 | 43
T343.4 | 73744 | TA00.5 | 7436.6 | 7467.9 | 7400.2 | 7530.6 | 7562.1 | 44
7840.7 | 7882.1 | 7014.6 | T047.1 | 7079.8 | 8012.5 | 80454 | 8078.3 | 45
8378.7 | 8412.5 | 8466.5 | 8480.5 | B514.6 | B548.8 | 8583.1 | 8617.4 | 46
8031.0 | 8066.3 | 9001.7 | 9037.2 72.7 | 0108.4 | 0144.2 | 0180.0 | 47
0507.0 | 9544.1 | 9580.7 | 0617.7 | 0654.8 | 9692.0 | 0720.2 | 9766.6 | 48
10107 | 10146 | 10184 | 10223 | 10261 | 10300 | 10339 | 10378 40
10732 | 10772 | 10812 | 10852 | 10802 | 10033 | 10973 | 11014 50
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PROPERTIES AND PRINCIPAL DIMENSIONS
OF STANDARD T-RAILS.
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CAMBRIA STEEL.

RADII OF GYRATION FOR TWO ANGLES

PLACED BACK TO BACK.

ANGLES WITH EQUAL LEGS.
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e

g
)

J

HHAY,
)

&

i

-

Iy

-

LT
[rD% i % I
g

T

7987 5 353? 1695896058247
353 885 3123 3 2383 999 858 Rag 333 8RS X33 838363

OOC rirird ririrdrd it ririrdd i et e 0l 008 I0I0E C0 090009000

Radii of Gyration.

Ty

Ty

Iy

n

Ty

36813723586 69553791559682715913570
BB 330 BSOS N2 AR BB G99 TEL DS ARG ONE FOBROS

f=l=1=] OO0 rdrdrdrd e e rdrded e e e 20000 ctoled 03090909090

W OO BOOD 0O RO A0 QA HDO OVD AW VO WD
SO0 NNN HROS O HHAM NDM DT IBOS DO0 QRN OOS HHH00Q

OO 2D MO I O o HM Heiin COW DO MO Loele ol
RER 028 3383 88 2122 I88 153 128 883 n2g BB 5IISIR

OO0 OO0 COOO mHri rririr mrir ririr et e CI0I0E CIOI0E 030000000000

O D HHOW HO Hiol-® 0O LN VR0 it AOH OND HDD
3EE DI IT8L 3@ L858 155 {ES §23 BER 337 R3S BI38T

SO0 OO0 COOS OO rirrir mrir mrir mre e Q10000 C2OICY COOICI0eI 0P

= WY RO OW 0T T O-HD DN Heiio OO D =D OHR
333 83C 8383 RY RRAT 837 558 338 337 B3B3 Sl RIS9IS

OO0 OO0 OO00 00 OO0 OO0 SO0 rmmir rmrir mrir wrir ROINRAK

Area of

Angles,
8q. Ins.

OM ol RNOO cesr 000 VDD O RO NNO OMW
123 88 8333 833 B8 833 338 833 3T 3RBIoF
e O 00 O SR 02000 D 87m 48n nrsm mmm wm%%%%

Inch,

R RN SRR Rl TN SR SRR R e SRR R e
*

Angles marked * are special sections,

Dimensions. |Thickmess.| Two

o E
o® « w0, © w

Mz 3 Mz 3 Mz 3 M3 T M3 T 3T w
-

® + w0 © -]

Bection

Number,

n-..Muumuxuﬂuﬂuﬂ-ﬂuulluuluuauuﬂd.fuu 2z Qzw 33z
T ITTTES R R 2

RN




216 OCAMBRIA STEEL.

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

B% 523 258 838 33 HRE 333 S8k 35 RBEBRE 888 5ES

e [ o Radil of Gyratin.
e Angles, % z | . a = 3
Tohes, | b | q. Ins | ot [l e Ry |
1 | 2%4x2 1.62| 0.79| 0.79| 0.88| 0.92| 0.97[ 1
A% ﬁ 8.10| 0.77| 0.82 091/ 0.96| 1.01| 1
" “ 4.00| 0.75| 0:84| 094 0.99 1
*A129 [ 8 x2 1.80 | 0.97 0.83| 0.88| 0.93
w “ § 552 | 098] 0.78 0.88| 0.00| 008| 1
“ “ [ 4.00 0.79| 0.88| 0.93| 088 1
A98 |8 z2 2.62 (095 1.00| 1.09| 1.18] 1.18] 1
st EA ;ﬁ 384 093 1.02/1.11|1.16[/121|1
“ “ % | 556|091 106 1.15 120/ 185/ 1
4905 | 814x2 % | 2.88 1.12 o.se‘ 1.04 1.09| 1.13(1
“ il B .50 1.09| 1.00| 1.09] 1.14{ 119/ 1
“ “ % | 612/ 1.08 1.01|1.10| 1.15/ 1.20/ 1
A97 | 8%x3 % | 8.12|1.11(1.20/1.29]1.34|1.381
g H 6.68| 1.07| 125 1.34| 1.39| 1.44| 1
“ 9.24 | 1.04) 1.30| 140/ 145| 1.50| 1
A99 | 4 x3 418127 1.17| 1.25| 1.80| 1.84| 1
" “ 24| 1.24] 121/ 1.30| 1.34| 1.39| 1
" “ 10.06 [ 1:21| 1.25| 1.35| 1.40| 1.45| 1
*A181 | 4 x8% 4.50|1.26| 1.42| 1.50| 1.55| 1.59| 1
s 00| 123| 1.44| 153 1.58| 1.63| 1
" “ 860 | 122| 146 1.55| 1.60| 1.65| 1
A101 | 5 x3 4.80|1.61| 1.09 1.17| 1.22| 1.26| 1
“ a 836|158 1.18| 122/ 1.26| 1.81[ 1
" “ 11.68| 1.55| 1.17| 1.27| 1:82| 1.37| 1
A108 | B x3% 6.10| 1.60| 1.84] 142/ 1.46| 1.51[1
“ 84156 1.87| 1.46| 1.51| 1.56[ 1
“ “ 13.34| 1,53/ 1.42| 1.51| 1.68| 1.61| 1
*A185 | 5 x4 1.59| 1.58| 1.86| 1.71| 1.75| 1
; “ 850|157 1.60| 1.68| 1.78| 1.78| 1
" “ 1046 155( 1.62| 1.71| 1.75| 1.80| 1
A105 | 6 x8% 6.84|1.94| 1.26) 1.34/1.89 1.48|1
o B 11.10 1.90| 1.30| 1.39) 1.48| 1.48| 1
* i % 15 10 | 187 1.34| 1.44| 149| 1.58| 1
A107 | 6 x4 % 22| 198 1.50| 158 1.62| 1.67| 1
2 “ 113 79'1.90 158| 1.62|1.67 171 1
i “ % 15.98|1-88 158|167 171| 1778| 1
*A109 | 7 x3s 8.80 | 2.26 1.16| 1.29(1.83(1.38| 1
S o 1000 2.25(1.22| 1.80 1.35 1.39| 1
1 i 12:34 | 2:24| 124| 132 1.37| 1.42| 1.5
< " 1674|221 127 136 141 146 15
" u 1° k19002386l 1:31/ 140 145/ 150! 1.6

oo

Angles marked * are special sections.
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

T Ty Ty
- ———— P e dpmmmmmei e — »
fro % :l", i 1r°
ile3g” le3g” Alagn PV
Radii of gyration correspond to directions indicated by arrowheads.
Area of § 3
Seatl Dimensi Thich Two Radii of Gyration.
sl ot ) S M i e i o
1.62 | 0.60 1.10| 1.10| 1.24| 1.29 1.39
ol R 5 810|068 1.18 123 1.28| 1.88| 1.48
F “ 4.00| 0.56| 1.15| 1.25| 1.80| 135/ 148
. 1.80 | 0.58 1.37| 146/ 1.51| 1.56| 1.68
o s § 294|057 189 1.48 153 158 1.68
“ “ 400055, 141[151 156|161 171
262! 0.75/ 1.81| 1.40| 1.45  1.50| 1.60
= Bl IS 384|074 133 143 147 152 163
= f % | 5.56|0.72]1.37 146 151| 1.56| 1.33
i | 2.88|0.74] 1.58] 1.67| 1.72| 1.76| 1.
A9 | x4 | 2 | 280|070 1.89 1.7 177 1.81 1.02
& # % | 6.12 8'3? 1.64| 1.78| 1.78| 1.83| 1.93
i | 8.12|0.91 152/ 1.61/ 1.66/1.70| 1.80
o B » | 668 087 157 1.68| 171 176| 1.86
“ “ {f | 994|085 1.681] 171 176| 1.83| 191
A99 |4 x8 4.18| 0.89| 1.79] 1.88 1.93| 1.97| 2.07
- ﬁ 784 0.86| 1.83) 193/ 197|202/ 2.12
“ " 10,06 083 1.88 1.97| 2.02 2.08| 2.18
. 0| 1.07 173! 1.81| 1.86| 1.91| 2.00
L | & 0k 5 700|104 178/ 185 180|194 5.09
“ . 8.60 | 1:02| 178 1:87| 1.92| 197/ 2.07
A101 | 6 18 480 0.85| 2.33 242/ 2.47|2.52| 2.61
‘ -- ﬁ 836 | 0.83| 237 2.47| 2.52| 2.67 2.67
“ “ 11.68 | 0.80 242 2.62| 2.67 2.62| 2.72
.10 | 1.02| 2.27 2.36| 2.41| 2.45| 2.55
o B i g 832|095 231| 3.0/ 2.45| 550/ 280
" “ 13.34 | 0.96| 2.36| 2.45| 2.50| 2.55| 2.65
A 4 646 | 1.20| 2.20) 2.20/ 2.4/ 2.38/ 248
35, ® % E 850 | 118|292 2.31| 2.36| 2.41| 2.50
“ “ 1046 | 117| 2224 233 238| 2.43 253
A105 | 8 x84 84| 099 2.81 2.90 2.95| 8.00/ 3.09
“ “ g 11,10 096 2.88 2.95 3 05| 3.15
“ “ 15.10 | 093 2.90 8.00, 3.05| 3.10 3.20
A107 | 68 x4 22| 1.17 2.74/ 2.83| 2.87| 2.92| 3.02
“ i g 11772 | 1.13 278 2.87 2.92 297 3.06
“ “ 1696 | 111/ 2.82 2.92 297 3.02| 3.12
*A109 | 7 x8% 8.80| 095/ 3.37 347 3.52| 3.56/ 3.68
“ i 10.00 | 094! 3:39| 3.48| 3153 3'58| 8.67
“ “ 12.34 | 0.93| 340 8.50| 3.55, 3.60| 8.70
“ “ 1674 | 091 345 354 359 3.64 374
“ “ 1 1900 0.89 348 358 5.68 3.68| 3.78
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CAMBEIA 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 Ibs. per square inch.

P=

FOR SOFT STEEL.

Square bearing Pin and square bearing Pin bearing

45 000 p__ 45000 . 45000
QT 5 RN ) ) S ) 0 )
36 000 r* 24 000 12 18 000

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 1bs, Ultimate Strength in lba.
A per Square Inch. % per Square Inch.
r T =
e [ ] s | Bt |
3.0 43437 | 42604 | 41978 7.6 36554 | 33419 | 30779
3.2 43230 | 42395 | 41593 78 36193 | 32066 | 30268
34 43011 | 42081 | 41190
3.6 42782 | 41754 | 40773 8.0 35828 | 32514 | 29762
3.8 42543 | 41412 | 40340 8.2 35462 | 82064 | 29260
8.4 35095 | 81615 | 28763
4.0 42204 | 41058 | 39893 8.6 34727 | 31169 | 28272
42 42035 | 40693 | 39435 8.8 34358 | 30724 | 27787
4 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 | 29408 | 26364
5.0 40910 | 30130 | 37500 9.6 32880 | 28977 | 25903
5.2 40608 | 38807 | 36997 9.8 32511 | 28549 | 25448
5.4 40299 | 38300 | 36488
5.6 30084 | 37874 | 35975 10.0 32143 | 28125 | 25000
5.8 30663 | 37443 | 35457 10.2 31776 | 27706 | 24659
10.4 31411 | 27290 | 24125
6.0 30335 | 37006 | 34938 10.6 31054 | 26879 | 23698
6.2 30003 | 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 20065 | 25675 | 22460
11.4 20608 | 25285 | 22063
7.0 37616 | 34776 | 32328 11.6 20247 | 24899 | 21671
72 37272 | 34324 | 318090 | 11.8 | 28003 | 24517 | 21288
74 | 36914 | 33872 | 31202
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of I;'- in which L = length in feet and r=

radius of gyration in inches.
P = ultimate strength in Ibs. per square inch.

FOR SOFT STEEL.
8quare bearing Pin and square bearing Pin bearing

p—_45000 o 45000 , 45000
o SR S PRI e e
36000 r* 24.000 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 Ibs,
L per Square Inch. % per Square Inch.
e T
Pin and Pin and
Square. | Square, Fin. Square. | Sanare, Pin.

12,0 | 28553 | 24142 | 20911 [ 16.6 | 21406 | 16960 | 14043
12.2 | 28207 | 23771 | 20542 | 168 | 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 | 20098 | 15742 | 12938
132 | 26524 | 22005 | 18797 | 17.8 | 19847 | 15512 | 12731
13.4 | 26189 | 21662 | 18469
13.6 | 25864 | 21329 | 18148 | 18.0 | 19599 | 15286 | 12528
13.8 | 25543 | 21002 | 17833 | 18.2 | 19351 | 15063 | 12329
184 | 19114 | 14845 | 12135
140 | 25224 | 20680 | 17523 | 18.6 | 18878 | 14630 | 11944
142 | 24909 | 20363 | 17221 | 18.8 | 18644 | 14420 | 11757
144 | 24508 | 20052 | 16925
146 | 24200 | 19746 | 16634 | 19.0 | 18418 | 14218 | 11579
14.8 | 23085 | 19445 | 16350 | 19.2 | 18185 | 14010 | 11394
194 | 17961 | 13811 | 11219
15,0 | 23684 | 19148 | 16071 | 19.6 | 17740 | 13616 | 11048
152 | 23387 | 18858 | 15799 | 198 | 17519 | 13422 | 10877
154 | 23093 | 18572 | 15532
15.6 | 22803 | 18288 | 15270 | 20.0 | 17308 | 13235 | 10715
168 | 22516 | 18015 | 15106 | 20.2 | 17096 | 13050 | 10553
204 | 16883 | 12868 | 10434
16.0 | 22234 | 17744 | 14764 | 20.6 | 16682 | 12690 | 10249
16.2 | 21954 | 17478 | 14518 | 208 | 16480 | 12515 | 10087
16.4 | 21678 | 17216 | 14279
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220 CAMBRIA STEEL.

STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of -I-;- in which L = length in feet and r=
radius of gyration in inches.
P = ultimate strength in Ibs, per square inch.

FOR MEDIUM STEEL.
Square beuring Pin and square bearing Pin bearing

P=_50000 ,__ 50000  ,__ 50000
1 4 2L 14 - 2L) 1+ 2LF
360002 240001 18000 2

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. L per Square Inch.
r : r
Pin and i
Square. | Square. Pin. Square. 2::: Pin.

48263 | 47438 | 46642
48033 | 47106 | 46214
47790 | 46757 | 45767
47536 | 46393 | 45303
47270 | 46013 | 44822

46903 | 45620 | 44325
46705 | 45214 | 43817
46406 | 44797 | 43205
46008 | 44367 | 42761
45781 | 43927 | 42220

45455 | 43478 | 41667
43020 | 41108
4777 | 42555 | 40642

42082
44070 | 41603 | 39397

43706 | 41118 | 38820
43337 | 40629 | 38240
42961 | 40136 | 37660
42581 | 39640 | 37079
42196 | 39141 | 36499

41806 | 38640 | 35920
41413 | 38138 | 35343
41016 | 37635 | 34769

40616 | 37132 | 34199
40214 | 36629 | 33631

39800 | 36127 | 33069
30402 | 35627 | 32511
38994 | 85128 | 31959
38585 | 84632 | 31413
38175 | 34138 | 30874

37764 | 33647 | 30340
37354 | 33160 | 29813
36043 | 32676 | 20293
36533 | 32197 | 28781
36123 | 31721 | 28275

35714 | 31250 | 27778
35307 | 30784 | 27288
34901 | 30322 | 26806
34406 | 20866 | 26331
34003 | 20415 | 25865

32505 | 27665 | 24079
32114 | 27241 | 23653
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of l; in which L = length in feet and r=

radius of gyration in inches.
P = ultimate strength in Ibs. per square inch.

FOR MEDIUM STEEL.
Bquare bearing Pin and square bearing Pin bearing

p — 50000 p — 50000 p _ 50000
1+ G20 1 (12Ly 1+ (2L
36000 2 24000 2 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 Ibs, |vitimate Strength in 1bs.
L per Square Inch. L per Square Inch,
r - r =
Squre, | gt | Pin squre. | Gare | P
12.0 31726 | 26824 | 23234 16.6 23784 | 18844 | 15603
122 31341 | 26412 | 22824 16.8 23486 | 18564 | 15347
124 30959 | 26007 | 22421
12.6 30580 | 25607 | 22026 17.0 | 23191 | 18288 | 15097
128 30205 | 25214 | 21638 17.2 | 22001 | 18018 | 14851
174 22614 | 17752 | 14611
13.0 20833 | 24826 | 21259 17.6 22331 | 17491 | 14376
13.2 | 20464 | 24445 | 20886 178 22062 | 17235 | 14145
134 29009 | 24069 | 20521
13.6 28738 | 23699 | 20164 18.0 1777 | 16984 | 13920
13.8 28381 | 23336 | 19814 18.2 21506 | 16737 | 13699 J
18.4 21238 | 16494 | 13483 !
14.0 28027 | 22978 | 19470 18.6 20975 | 16256 | 13271
14.2 27677 | 22626 | 19134 18.8 207156 | 16022 | 13063
144 27331 | 22280 | 18805
14.6 26989 | 21940 | 18482 19.0 20458 | 15798 | 12860
148 26650 | 21605 | 18167 19.2 20206 | 15567 | 12661
19.4 19957 | 15346 | 12466
15.0 26316 | 21276 | 17857 19.6 19711 | 15129 | 12275
152 25985 | 209563 | 17554 19.8 19466 | 14913 | 12086
154 25659 | 20636 | 17258
15.6 25337 | 20320 | 16967 20.0 19231 | 14706 | 11905
15.8 26018 | 20017 | 16683 20.2 18996 | 14500 | 11725
20.4 18764 | 14298 | 11549
16.0 | 24704 | 19716 | 16404 20.6 18536 | 14100 | 11377
16.2 24393 | 19420 | 16131 208 18311 | 13905 | 11208
16.4 | 24087 | 19129 | 15865
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EXAMPLE OF THE USE OF THE TABLES OF RADII
'OF GYRATION FOR TWO ANGLES PLACED BACK
TO BACK AND THE TABLES OF STRENGTH OF
STEEL COLUMNS OR STRUTS.

PAGES 215 1O 221 INCLUSIVE

What is the size of truss member required to safely sustain 50 000

unds in compression, the safety factor being 4, the unsu?ported
P;:gth § feet, the gusset plates at each end being 24" thick?

Assume for trial two 4"’ x 3” x 84" angles with the long legs together.
Referring to page 216, the least Radius of Gyration, comparing values
in columns ry and ry is found to be 1.27. The ratio of the length of the

column in feet to the Least Radius of Gyration in inches, o is, there-
fore, putd =0.3.
1.27

Referring to the table of Strength of Steel Columns or Struts for
medium steel, page 220, the ultimate strength of a column in which

If =0.3 is found by interpolation between the values for 6.2 and 6.4

to be 43 149 pounds per square inch, which, divided by the safety
factor 4, gives 10 757 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 45 000 pounds
as the total safe load. This is slightly less than the specified load of
50 000 pounds, and, therefore, it will be necessary to increase the
assumed section. Assumetheanglestobe 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, Ir' 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.

PAGES 224 TO 301 INCLUSIVE

Tables of Dimensions for Plate and Angle Columns are given on
pages 224 and 225, the Moments of Inertia and Section Moduli about
two rectangular axes are given on pages 220 to 228 and the Safe Loads
for various lengths, calculated for the Radius of Gyration about each
of the two rectangular axes, are given on pages 248 to 267 inclusive.

Tables of Dimensions for Latticed Channel Columns are given on
pages 230, the Moments of Inertia and Section Moduli about two rec-
tangular axes are given on page 231, the Safe Loads for various lengths
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based upon the Least Radius of Gyration, are given on pages 208 to
271, and data relating to the proper sizes of lattice bars and stay-plates
to be used with these columns are given on pages 272 and 273.

On pages 232 and 233 are given the Principal Dimensions of Plate
and Channel Columns with comparatively narrow plates called, for
convenience of reference, Series A, and on pages 234 and 235 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 236 to 242 inclusive, and the
Safe Loads for different lengths, based upon the Least Radius of
Gyration, are given on pages 274 to 301 inclusive.

Safe Loads for I-Beams used as Columns or Struts are given on

es 244 to 247, and the dimensions of these sections can be obtained
rom the tables on pages 186 to 189 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
emall 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 244
to 301 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 229 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, etc.

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 gections 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

r

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. X

Loads for other safety factors can be figured from the tables by
inverse proportion, thus:

New safety factor : 4 iz load from tables : new loads.

Drawings of typical details of steel columns are given on page 243,
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DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

Sise | Weight | Arsa of

of of of Column b c m | m’ k H

Angles, Plates. | Column, | Bection.

Inches. Inches, |LbaperFt.| 8q.Ins In:'lu| Inaltu.ll Inches, | Inches.| Inches.| Inches,
8 x2%xy| 6xyu| 28.1| 674 8% | 1% | 1% | 1% | 8% sn
2 xPaxyll OxY) 233(.806| % |38 | W K| ¥ §
8 x24xy| 8x%| 248 7.24) 4y | 1% | 13 | 1% | 514|103
7 oxid Byl 298 1400| “ |2 Al et Il
3 x2 10x%| 265| 774! 6% | 16 | 1% | 1% | 7412
: x"H’iﬁ; %% 510 15.00 AR el ol e
8 x24x) 12x}| 28.2| 824 64 | 1% | 13 | 1% | 9% 18y
= FURRQTVY Baa 16.00’ }i;a’i -%! #| V818

1
814x214x14 7xY4| 25.8| 7.51| 8% | 2% | 1% | 2% | 4% 104
S ff:i 73| 38817353 3% -%| 2| 4110
814x2%x%| 8xy 26.4| 776 41 | 2% 1% 2% | 5411
It f ‘l't| * 3% 62.0|18.24 * 2%; = | -y “ 11
814x214x3 10x%| 28.1| 8.28| 5% | 2% 13 | 2% | 7% 124
e %i 67.1 1074 ¢ | B | ¢ | =iael
B14x2%x1 12x% 20.8| 8.768| 6% | 2% 1% 2% | 9% 14y
AP 12 598 0123 ¢ | 348 ‘%i | V8

b
-
e

9702844 | * 118

| '8 87.3|10.86 44 |2 Il% 24 | 4% 11

S RE By |
x| 10:% 894 1149 b} 24 14 24 | 6% %g}::
| i

i
-
=Co

K| %N 1080|808 B T .
4 x3 xpl12x4| 41.6/12.11 6% | 25 | 13 | 2% | 8%|14H
sl T *’Z Pxfel 1088 |3T04 & | 3% -‘i a | W sl
| | | |
4 x8 xpl14xy| 487 1274 7y | 2% | 1% | 24 [10% |16
il e /;A‘ﬁ| By 1128 3338 |2]:i Coll Bl 16t
. .

Dimensions m’ and ¢ may be varied to suit requirements,
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DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

2
A !

<1 T T [
R e s
m' [
L .
= R L
2
8is 8ize | Weight | Area of
of of of | Golomn | b ¢  m  m| k| H

Angls, | Pistes, | Golumn. | Section,

Inches. | Inches. |LbsperPt| Sq.Ins. | Inches.| Inches | Inches. | Inches| Inches.| Inches.
5x3 10x4| 454|1337 27 | 8% | 2% | bx|14
u’uH:g i :H 128.7 | a7.74 u% ag l}l‘ a%i l}‘ 151..
5x3 12x4| 47.68(1899 2% | 8 | oy | 7x|18
R | B<(y (859|388 | ¥ Bl | R | M| W18,

8 14xsi| 407(1463| 76| 25 | 23 | 2 | 9%|17
l‘xli}sxﬁ [ :g 1415 *1.*9 " 2§ :“ “ ll% lng

sxf | 18x4l 518|1524| 8% 25 | 2% | 2% |113¢|19%
l‘:"‘ ‘g a“" :H 1478 4836 " 2& L “w l|% 19*
1/18. 17
L : “%x i% lil2 x’ié 1g%i iﬂv%"ﬁ .l% %g 2ll 2‘2‘ ?l% 17
1 8647|1898 2% | 8 187
“ x (l” % ii i 5 % 1883 ﬁ‘m l‘% ag ll‘ I%‘ L) '% 193‘
1x3 [18x3% 67.2(19.88| 8% 21 | 23 | 21 [11%¢|20
..‘ll ‘i‘ “ ‘1 170.0 bom ll% ag “ “ “w Bo
15x3 [18x3% 69.8(2048| 93 25 | 23 | 2k [18%|22
fx@axy | 1PY] 1988 |BR08| | B | ™| R |88
1 808 (2873 | 74| 23 | 2% | 2% | 9|20
““1“1? ‘" l? 10’68 52.00 “}é B? -lll.i l%‘ ll% 20
16x7| 838 2460 81 2% | 2 | 2 113|213
Axipari |A8x 1888 |Ba08| We| B | P4 | R | 153K
718 18xyi| 868 2548 93| 2% | 9% | 3% |18% 28
‘(xil}ixi. a xi‘ 190'4 58.00 Il% 2% ll% l(‘ L i 23%
738 0«7l 89.8(26.35 (103 2% | 2% | 21 |15% 24
l(x k“f “ ‘f 1973 58-00 II% sﬁ " i i Bﬁﬁ

Dimensions m’ and ¢ may be varied to suit requirements.
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MOMENTS OF INERTIA AND SECTION MODULI
-FOR PLATE AND ANGLE

COLUMNS.
1
Aus i1 | Anis22 Avisif | Axis22
Bize Size Sizo
of o “fg §§ Eg gs of ‘EE e E_g e
Angles. Plate. §_ 2 § E Plate, E gg éa SE |
Inches, | Inches. | Ins4 | Ins3 | Ins4 | Ins® | Inches. | Tnsd | Ins3 | Inst | Ined
|
8 x2%xY| B6x1103| 33| 304|126| 8x14103| 33| 787/ 180
« - I%l“ 43| 470|163 | = I; 134 | 43| 037|227
P MR R B BlelE
s . ﬁ 240| 74| 706|228 - !" 240 | 7.4 1405 | 341
. al « A&l2s1| ss| 773|208 | « 7 281 | £ |1545 375
8 x2'4x)4|10x% 103 | 33| 1284|251 19:54| 103 | 33 1957|320
. : 134 | 43|1675 (307 * ui 13.4 | 43 | 2405 | 30.3
- . !2 167 | 53 | 1856|362 | « 167 | 53 | 2840 | 464
. . !:'; 203 | 63| 2125 415| # r;m.a 6.3 | 3258 | 532
. = fol241| 742383 (405] * 241 | 7.4 |386.1 | 508
. Xl ¢ nlasi| 862631 51.3| « 3%|282| 884051 661
sl Tl ue| ) i) g ) gt
“ . fﬁ 256 | 60| 893|248 * p"zsio 6.9 | 1217 | 205
" - f;:m 83 | 1017|281 | = ]";i 308 | 83| 1389|337
. « 1g.363| o7 | 136|313 | « 15 853 | 071555377
. Ho* a2 | |12e8 s | + %421 |1 |amz | as
e o B PR
. i: : g%g g w9 8| IE%I; 70 | 3105 | 807
- fi‘ . f{ 363 | 97 |2621 (511 * Qu.; 0.7 | 4007 | 654
- %l ¢ Nle2a|irz|ose|ses| ¢ % 422|112 |34 724
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MOMENTS OF INERTIA AND SECTION MODULI
FOR PLATE AND ANGLE
COLUMNS.
1
| Axis {1 Axis 2-2, Axis 1-1, Axis 2-2,
Sins Sise | ~ Size

of - of |od|2d =2 gd| of |S4l=g = 5

B Angles, | Pata. | § 2| § 22 | Plate, £ |
2 s | 3B =

ol Rt} e - = ] =

Inches, Inches, § Ins# |Ins3| Insd | Ins3 | Inches. | Ins4 |Ins3| Insd | Ins3

4x3 x lz 8x/%| 303| 73| 1146 | 278 |10x% | 303 | 73| 19020 375

AL 3 ;ﬁ 374 | 80| 1348 | 327 ﬁ 374 | 89| 2284 | 442

s sl ** r; 48 |10.6]| 1540 | 373] * 448 110.6| 2505 | 50.8

. e a4l 528 |12.4| 1724 ) 418]| * 52.6 (12.4| 2015 | 56.9
o At E 60.8 | 14.2| 1900 | 46.1| * 609 | 142 | 3223 | 629

'y £ oyl 60.5 [16.1| 2069 | 50.2| ** Bg| 9.5 |16.1| 352.0 | 68.7
- ok e 78.6 | 18.1| 223.0| 541 | 78.6 |18.1| 380.5 | 742
] e i 88.1 | 20.1 57.8] ¢ 88.2 |20.2| 408.0 | 70.6
o L 3' 98.1(223( 253.0 | 6L3| * 8.2 (223 | 4344 | 847

L ‘= | ** 35| 1085 [24.4| 2670 647 108.6 | 245| 450.8 | 89.7
= 4x3 x iz IQXQ 303 | 73| 2023 | 41.7 léx;g 303 | 73| 4168 | 585
\ i€ s 374 | BO| 3455 564 ** 374 | 89| 4034 | 603

L e ;'; . g 448 |10.6| 3067 | 648 “ ﬁ 448 | 10.6| 5674 | 79.8
!ﬁ L .- 52.6 | 124| 4466 (| 720 52.7|124| 630.7 | 89.8
) 4 g £ 60.0 | 14.2| 404.7( 808 * 1'.- 60.9 [142| 700.6 | 99.8

- - A 69.6|16.1| 5415 | 834 * ﬂ 60.6 | 16.1| 777.8 | 100.2
e i 78.7 [18.1| 5865 | 058 78.7 [18.1| 843.7 | 1184

. “3{) 88.2 2| 630.1 1029 ** 3{| 883202 007.7 | 1274

Ly 3 .. ﬁ 982|223 | 6722 |1008]| * g 983 | 223 | 000.8 | 136.1

|».’ b "® 108.7 |24.5| T13.1 | 1164 * 108.8 | 24.5 | 1030.1 | 144.6
| Bx34x ;g IOIf; 576|112 2250 43.9 |12x4 | 576 (11.2| 2410 | 558
ax i 706 | 13.6| 2857 | 51.8| ** 706 | 13.6| 4048 | 66.1

. “ ﬂ " S 505| “ 7| 841/16.1| 4852 | 759
iy ol 98.2 118.7| 3426 | 669 ' 98.2 [ 18.7| 524.0 | 85.5

b i g 1120 [ 21.4| 379.1 | T40| ¢ 112.9 | 214 | 581.0 | 949

& i 1282 | 24.1| 4144 I3 128.2 | 241 | 636.4 | 103.9

- i 9. 144.1 | 27.0| 4482 | 875] * 144.1 |27.0| 689.8 | 1128

] o 4l 160.6 | 20.0 | 481.1 9| 3£ 160.7 [20.9| T41.8 | 1211

! LA 3% 177.8 | 32.9| 512.6 | 100.0 | ** 177.9 9| 7021|1203

=4 4] 144 195.7 | 36.0 | 543.1 | 106.0 | ** 5| 105.8 [ 36.0| B841.0 | 137.3

4 W {1 e :}? 214.2 (302 5725 [11L7| ** 4§ | 2143 |30.2 | B88.2 | 1450
Bx3%xf|14xf | 57.6 | 11.2| 4868 | 68.3 |16x 576 |11.2| 660.8 | 81.3

ke 1 706 |13.6| 5769 | 810 * 70.6 | 13.6 | 7840 | 965

U E b & 841|161 6642 | 932 | ¢ ﬁ 84.1 | 16.1| 903.8 | 111.2

L A, 08.2 118.7| 7493 (1052 ** 08.3 | 18.7 | 1020.6 | 125.6

| " “ el 1129 (214 8321|1168 ¢ 113.0 | 214 | 1134.7 | 139.7
1 e “8g|1083 | 241 912.7 (1281 ** 1283 | 24.2 | 1245.9 | 1563.3
2 i 1442 1270 0008 130.1 | ¢ 144.2 | 27.0 | 13540 | 166.6

% f 3711608 | 20.0| 1067.1 | 140.8 | ** 3{ | 160.8 | 20.9 | 1459.8 | 170.7

5 = - ;-l 178.0 | 32.9 | 1141.0 [ 160.1 | ** 178.1 [ 32.9 | 1562.6 | 192.3
il L 36.0 | 1213.2 | 170.3 | ** | 106.0 | 36.0 | 1663.3 | 204.7

e £ ﬁ 214.4 130.21 1283.1 1 180.1 1 ** 4§ | 214.8 | 39.2 | 176L.0 | 216.7
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MOMENTS OF INERTIA AND SECTION MODULI

FOR PLATE AND ANGLE

COLUMNS.
E
Axis 1-1, Axis 2-2, Axis 1-1, Axis 22,
i Size
% |5 3g]ezl 2 4| o | S4|ez| Zq| e
wge | i | 21330 58 | 37| 38 (d3| 58 | 32
Tnches, | Inches. | Insd [Ins3| Ined | Insd | Inches.| Ins® [Ins3| Insd | Insd
6x8%x3412x3¢ | 1192 | 193 | 4575 | 747 |14x34| 119.2 (193 | 6491 | 911
i g "l’z 141.5 | 22.8| 526.2 | 859 ::I; 141,5 | 22.8 | 747.7 | 104.9
& . 164.5 | 26.3 0| 968 ‘15| 1645|263 | 8439 | 118.4
«- w T61 3059 | 359 | B0 | 1077 | « 36| 213 | 397 | 10088 | Haka
i “4f| 2383 37.6| 7818 |127.6 | 3| 2383 |37.6| 1117.3 | 1568
u o §f| 3003 463 | Sowa | ado7 | o 3f| 2008|453 170 | 1808
s dg v 1413105 |40.6| 9544 | 1558 | ¢ 310.6 | 40.6 | 1370.0 | 192.3
& {f “ﬁn 2 | 53.8| 1008.4 | 164.6 | ** 1§ | 348.4 | 53.9 | 1449.5 | 203.4
A% 1 |377.5|58.1| 10808 | 175.2 | ** 1 |377.7 | 58.1 | 1526.9 | 214.3
6x816x%/16x34 | 119.2 | 10.3| 878.6 | 108.1 |18x34 | 110.3 | 10.3 | 11474 | 125.7
s g "g 1415 | 22.8 | 1013.2 | 124.7 "g 1415 | 22.8 | 13244 | 145.1
ae “ 164.5 | 26.3 | 1144.7 | 140.9 | 164.6 | 26.3 | 1497.5 | 164.1
a ])l; 9 | 188.4 | 30.0 | 1273.2 | 156.7 “lfg 185.4 | 30.0 | 1667.1 | 182.7
st “ 52192130 |33.7| 1398.6 | 172.1 | ** 85| 213.0 | 33.7 | 1832.8 | 200.9
g “ 119384 | 37.6| 1520.6 | 187.2 | ** ;1 238.4 (37.6 | 1994.3 | 218.6
A 301 2646 | 41.5| 1640.2 | 201.9 | ** 34 | 264.7 | 41.5 | 2152.0 | 235.9
a“ 44| 2917 | 45.5| 17564 | 216.2 | ¢ 1| 2018 | 45.5| 23074 | 252.9
ii w if | 310% |35| 1a11 | 3493 | « 48| 3486 |35 | 20008 | 2887
L q « 37 | B8 b KR 3780 | 582 | 27513 | 3015
7 x84 x %|14x% | 2208 | 30.6| 831.2 | 116.7 [18x4; | 220.8 | 30.6 | 1122.6 | 138.2
5 }:E “1g12558 | 353 | 938.4 | 1317 --ﬁ 255.8 | 35.3 | 1268.8 | 156.2
i | 202.7 1 40.2| 1043.0 | 146.4 | g 2027 |40.2 | 14116 | 173.7
i i 328.5 |44.9 | 1144.6 | 160.7 | °* 24| 828.5 | 44.0 | 1550.9 | 190.9
e “ 311367.3 | 50.0| 1243.0 | 174.6 | ** 3 | 367.4 | 50.0 | 1687.2 | 207.7
ok 200 406.6 | 55.1| 1340.7 | 188.2 "% 406.7 | 55.1 | 1820.5 | 224.0
i 114472 1604 | 14348 | 2014 | 45| 447.3 | 004 | 19503 | 240.0
& ¢ 1¢1488.3 | 05.7 | 1526.7 [ 214.3 | ** 15| 488.4 | 65.7 | 2077.4 | 255.7
ol 1; "|i 530.8 | 71.1 | 1615.0 | 220.8 "t} 530.9 | 71.1 | 2201.1 | 270.9
4 1 | 5743 | 76.6| 1702.8 | 230.0 | ** 1 | 574.5 | 76.6 | 2322.0 | 285.8
7:8}«5:&18:& 2208 | 30.6 | 1463.2 | 160.4 zcufz 220.8 | 30.6 | 1854.8 | 183.2
x g 255.9 | 353 | 1855.1 | 181.4 | ** 14| 255.9 | 35.3 | 2090.4 | 207.4
e "ig 202.8 | 40.2 | 1843.0 | 202.0 HE 202.8 | 40.2 | 2330.4 | 231.1
& 52| 3286 | 44.9 | 2026.6 | 222.1 | ** 5| 328.6 | 44.9 | 2574.2 | 254.2
2 “ 31| 367.4 | 50.0 | 22084 | 2418 | ¢ g 367.5 | 50.0 | 2804.4 | 277.0
2 “ 241 406.7 | 55.2 | 2382.7 | 261.1| 8 | 55.2 | 3030.5 | 209.3
2 “ 3814474 | 60.4 | 2554.7 | 280.0 ";% 4475 | 60.4 | 3251.4 | 321.1
= # T¢1 4885 | 65.7 | 2723.5 | 208.5 | ¢ 15| 488.6 | 65.7 | 3468.5 | 342.6
<8 “ 181531.0 | 71.1 | 2888.1 | 316.5 | ** 13 | 531.2 | 71.1| 3680.5 | 363.5
e “ 1 | 5747 176.6| 3040.1 | 33421 * 1 |574.8 | 76.6 | 3888.3 | 384.0
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Inches.
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230 CAMBRIA STEEL.
i DIMENSIONS FOR LATTICED CHANNEL
COLUMNS.
i -0~ -C-3]
!
Depth Wei
o 2 t b d H| ¢ E | A
| Ohannel foot.
and
Bection
Namber. | oo g | mnch, | Inches | Tnches. | Tnghes. | Taches, | Tackes. | Inches. | fnc
8.00| 20 | 8 9 an | 1 2 1
1 e |1690] B9 | ¥ | B | 0| %6 1§ “ 1§
c17 |13.00| 44 [ “ “ « |3 o [
16.60| .66 " “ “ “ 14 o 1
9.75| .21 4 3 11 8 2 23 | 1
w1930 34 | Y€ | s (1L | %8| 3% | 6| 1
c21 476 | 42 w“ " u = 1 i 1
' i725| B3 | o “ « |1 « |1
19.%5| .63 .“ @ “ “ i A 162
| 1126 22 | 4 12% | 8% | 2% | 2% | 1
g* |1378| 381 | 4 26| 8. 261 2 | 1
o2 (1625 40 [ “ Zil ey 3% w13
18.756| 49 (L “ “ “ 5 2 1
2125 58 | * “ w |« |34 « |18
1 23 | 5% | 41 |19% | 4% | 2 1
o (10381 g8 | o | o 1|4 3y | g
C29 |20.00| 45 o “ “ “ SE B lﬁ‘
26.00| .61 L o a8 L1 9 “ 1
156.00| 24 B 15 4% | 8 3 1
s0r |3309] B4 | X | 5, |16K ) 46| 8% | 8% | 1K
cas 26.00 3 £ “ € “ 23 " lg
30.00| 68 | “ “ « | « |3 e
85.00| .82 gk " “ “ 1 “ 25
20.60| .28 8 18 B 87 4 1
i2; |2890| 39 | 8 8% | B 8% W 1%
1 |8000| 51 | “ “ P R i
36.00| .64 L o ““ ‘@ 3 “ 5
40.00| .76 1« A “* L 38 “ 2
33 40 | 8 74 | 2215 | 856 | 4% | BY% | 1
8538 .43 ké }lé s}i l§l‘§ |’;§ 1
16" |40.00| .b2 " i“ “ “ a i 3
5 “ “ " . i
cb3 ﬁdﬂ'F'O :gg “" m " e 5 %
B55.0 82 0" “ “ “ « 5




CAMBRIA STEEL. 231
PROPERTIES OF LATTICED CHANNEL COLUMNS.
2
1 1
I:l‘ ~ ~
: 2
|
. s Axis 4, Axis 22,
Depth of Channal per
and Poot. Moment Section Moment Baction
of Inartis. Modulus, of Inertia, Modulns,
Section Number.
Pounds, Inches 4 Inches.? Inches.t Inches®
8.00 26.0 8 27.0 7.8
& | B8 8| | 6| 8
! 15.50 89.0 180 887 104
E : 9.75 428 12.1 44.0 10.3
7 12.25 484 138 50.5 119
c21 1475 544 155 56.4 133
1726 4 17.3 61.4 144
1975 66.4 19.0 665 15.6
) 11.25 64.6 16.2 87.5 14.0
8" 1396 72.0 18.0 75.8 15.8
2 025 16.25 79.8 20.0 17.6
18.75 877 21.9 92.3 19.3
] 21.25 95.6 239 29.7 208
13.25 04.6 21.0 924 178
97 15.00 | 101.8 226 | 100.0 19.2
c29 20.00 21.8 270 | 1201 23.1
f 26500 | 1414 314 | 1891 26.8
1500 | 1338 268 | 1317 23.0
10° 2000 | 1574 315 | 1585 7.6
c88 25.00 | 1820 364 | 1833 32.0
80.00 | 2084 413 | 2054 35.8
¥ 8500 | 23810 462 | 2260 39.4
§ 2050 | 2562 427 | 2BBO 37.9
19" 25.00 | 2880 4800 | 295.8 438
J.n ¢4l 3000 | 3232 539 | 8358 495
35.00 | 35886 59.8 | 3705 54.6
40,00 | 3938 65.6 | 4057 59.8
33.00 | 6252 834 | 6187 76.1
35.00 | 639.8 85.3 | 636.1 78.3
15 40.00 5.0 92,7 | 7008 86.3
Cb3 500 | 7502 | 1000 | 7630 939
5 5000 | 8054 | 1074 | 8195 | 1009
’ 5500 | 8604 | 1147 | 8728 | 1076
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232 CAMBRIA STEEL.
DIMENSIONS FOR PLATE AND GHANNEL
COLUMNS.
oo
rat S Tl S S
Al e
Q 5 EF] m r
PR et (E
\E-b—a-io--t;-':k’ i
SERIES A.
P
De&ih e Size of Plates.
(Ohannal m — Thick-| ¢ b d H [ E A |m
ness
smﬂln "
¥ | Pounds. | Tnches.| Tnch. | Inch. | Inches, Tnches.| Tnches | Tnches.| Tnches.| Tnches. Inches.
4 3 10 2 1 2 2 g
RBREAN T BRRE
B' “ " ﬁ " “w 82 10 i lt* i [
Giv(1go | u | % |4e| o |80 /I0K] 4 [1n| & |1p
w5 |« | % (o8| o |2k |1k || o |
9.76 21| 4 3 11%| 8 2 2% | 1%
sans) o+ |8 (a0 % BB E 0] F |5
e frams| 5 | 8| 0a| & |32 |138) 2 || 5 |
081 i " 5% “ an 4 lag a i :l I
vig| o | & ss| o | @I o fa | |
1075 | i |e8| o |88 |10 o || o [
11.25| 10 22|56 4 134| 8% | 23 | 2% | 14
[ 1] ﬁ i i 4y 13% “ ((é !‘s “
18.76| u n L 13& e 21'1 Ly 11:;
L1 i B, aE “ 4% 18 “ ‘ LL i
E 16-25 “ 2 m i 4 13% “ 2% i 1%
025 “ " & i i 4 18% L i L i
wgps| o |5 |ae| u | S |18 0 e | 0 (s
2125 58| ¢ | 4 13 s 2 ol Y [
“ “ ;% i 13 4% lsgg Ll l# LT IE'.
1690) 11 | 3 | 99| o | g 1) 4| |, |2
[1so0| | [em| o (@ |18h] v lap| x| 1p
Gao |a000| o | 4 45| u |32 |18E] i e | u |1p
25.00| “ P e 5 o (L 4g 142 e 9}6 Lo 1%{
L " 92 i i 5 16* a i ‘" 1 .
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CAMBRIA STEEL. 2383

DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.

¢
!

JIF '1.
Ef- -
o e I

=

r
"

A
¥
*

4

SERIES A.
Size of Plates,
n?? Yeleu Thick-| ¢ b d H c E A | m
Chanzel | 0% | wiash. s

%0 | Pounds. | Tnchen, Tnch. | Tnch. | Inches, Tnches. Tnches.| Taches Inches.| Tnches.Tnches.
10 | 12 | % (88| 6, | B |158( 4|8, |8x |15
200 | « 88| « |b6% |16l « [@n| « |1%
10 | 250 | « sa| « | B |10H| = |en| # [1%
083 i L ﬁ " " 5 16 “ ‘2‘ “ i
s00 | o | % e8| u |83 18| « |ap| o |ap
sso |« | % [se| |8 1sl| « | an | |ap
205 | 14 287 61 (18%| b 8% | 415 | 1%
i a“ i i“ 8% 19& 24 i i “
sso | (% [gn| u | 8IIBE|  |ax| o |1u
12 [ 800 | « s1| v | ey |18kl « 8% | “ |8,

641. i Ll i B 19& L (] e
om0 | i\ e QI G )
40'0 “ -B " 6 18 L 8 “ 2
I o an é i “ sﬁ 19{: a“ ‘l% L1 “K
33.0 | 17 40| 8 7% |28 8 4% | 8 | 1%
i 1] 9f o I%é sé 28& ‘%‘ l{ﬁ [ i
' s50 | | 4 48| |74 (Zan| u (ap| U [1p
L 40.0 a“ -52 L 71 23 o a 2
é‘ga i “ “ i 8¢ sa i %%‘ a“ [
aso | « | % |e| |7 (asn| o an| v ok
sgo | | % |78| u |7 (EEk| | ap| o 2K
550 | gs o | T fan o | an| u |ap




234 CAMBRIA STEEL,
DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.
:,<-c-~>}<--c-+a:
SERIES B.
Size of Plates.
Depth | Woight s
Channel .. |Thick-| ¢ b d H c E A | m
and oot. | Widih.| ness
Section v
i Pounds. | Inches.| Inch. | Inch. | Inches,| Inches.| Inches.| Inches.| Inches.| Inches. Inches.
8.0 9 Y |20 | 4k | 8% [1134| 33% R | Rl | 1%
“ " % ‘" ‘e 35 111.‘ ‘e ‘ e ‘"
L (108 | o | % |ee| o |88 (I k| o |
€17(180 | « | % |.4aa| « | 8% |12%¢| « |2a| “ |15
‘“" “" % ‘“" ““ 3% 11‘.‘ ‘“ ‘ ‘o ‘e
15.6 e % 186 ¢ 1.8 | X134 ¢ 1 hTt %
“ ‘" % “ ‘e 3% 11* ‘“ ‘“ “ ‘e
9.75| 11 | ¥4 |.21| bl | 8% |18:5| 4% | 8 84 |1
“ “ 5/% ‘“ “ 4% 18% LLA‘ lf‘ 114 ‘e
1225 | “ ¥ |82 “ | 8% |18%%| * 2%} S 7
“ ‘“" % ‘“ : ‘" 4% 18% ‘“ ‘ ‘" .
” 11475 Y |42 « | 84 18;’; Y185+ 6 [l G 5
021 “ ‘" % “ “ 4% 8/4 ‘“ ‘" ‘“ ‘e
1725 | 4| B38| “ | 8% (188K * [ 2% | “ |1%
‘“ o % “ " 4% 8% e “ “" “
19.76| 1|68 “ | 8% [18%| “ | % | ¢ |1%
“ ‘" % “ ‘“ 4% ] 8% “ “ " “
1126( 12 | 4 | 22| 6 4y |1 4% | 8 8% (1
PO 12| K1 9R 16, | 318 Ak | B | B8 (1K
1876 | |81 «“ |4y (1438 © [8&% | ¢ |1
” “ i % “ “ 4% 5% ‘“ " “" o
C25 |1625| “ 14 |40 « |4y [143] ¢« (84| ¢ |1%
‘“ “ % “" ‘“ 4% 5% " ‘“ ‘“ ‘“
1875| | % 40| v |44 1 e o 1
21.25 " % 58 ‘" 4}2 ]4H “ 8#[ “ 1‘_[3‘
‘" ‘“" % ‘“ ““ 4% 15% ‘“ ‘ ‘" L
1885 13 | i | 98| @44 | & 18| B3 | 3y |4, |
’ 11500 ¢ | 1 .29 ¢ |48 |163| ¢ [ 8% | ¢ | 1%
c29 ‘“ “ % “ " 5% 6,‘, “ “ ‘“ ‘
2000| | % 45| 1 | 4% 16K v 8| o |Lx
‘ ‘ g ‘“ ‘
a6,00( o | 4 |e1| |8k |16%| o & | i |1




CAMBRIA STEEL. 285
DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.
Size of Plates.
b " | v Thick-| t | b | 4 | H E| A
.o c m
Gh:::ol Pg:: Width. | ness,
Seotion v
" e Pounds. | Inches.| Inch. | Inch. | Inches.| Inches.| Inches.| Inches.| Inches.| Inches. Inches.
{ 150 | 15 | 14 | 24| 715 | BY [18%| 6 | 4% | 43¢ | 114
i ‘“ ‘“ % “ “ 5% 18% ‘o “ ‘e o
200 | ¢« |3z |.88| “ | by |18%| * | 4% | « |1
“ “" % g “" 5% 18% “" “ “ ‘“
10" | 260 | « | % (B8] | 6% |18&| * |4k | « |1
c38 ‘“ “ % i“ ‘“ 55 18% “" “ ‘“" “"
800 | « | 3 |.68| « | bk |18% “ [4n| i |14
apo | |4 [5a| 4 (B /1RE 1 gn| ¥ |
ll. ‘“ 5/% ‘" " 5% 18% “" lﬂ ‘“ l#
205 | 16 | % | 28| 8 | 6% |20 6% | 4% | 5% | 1%
‘“ “ % ‘“ “" 6% 2OA ‘" “ “" ‘"
250 « |3 | 89| « | 6% [20& « |4%| “ [1%
12" ‘“ “" % ‘“ o 6% 20% o ‘“ ‘" “
C41( 800 | | ¥ |5B1| « | 6% 205 « |4
‘“" “ % “" ‘“ 6% 20% ‘" “ “ ‘"
880 |-l g “ | el (208 ¢ | 45| “ |2k
“ “" % ‘“" ‘“ e% 20% “ ‘“ “ ‘“
400 | « | i [me| « | 814 |20%| « |46 | “ |2y
“ “ % ‘“" “" 6% 20% ‘“ “ ‘" “
33.0 | 20 & 10 | 7% |26%| 8% | 6% | 6% | 17
‘“ “ 4 ‘" “ 8% 25 “" “ “ “
85.0 ‘“ % e’ ‘“" 7% 25‘1‘_ ‘" 6‘.‘ ‘“" lﬂ
‘" “ % ‘" “ 8% 25H “ ‘“" ‘“ ‘
157 (400 | « | 3¢ (52| « | 7% |86%| « |64 | « |2
058 “" ‘“" A ‘“" ‘“ 8% 26“ ‘“" ‘“ & ‘“"
b ot I I+ N o W B R 6% | . |28
600 | |4 |7m| u |78 B8R v ep | fax
4
550 | “ 82| “ |74 |26%| « [B61| « |2
“ “ % ‘“ “" 8é 25. ‘“ 4” ‘“" lf‘




CAMBRIA STEEL.

3
MOMENTS OF INERTIA AND . "
SECTION MODULI FOR "_,
PLATE AND CHAN- = %
= oy,
NEL COLUMNS. = =
2
SERIES A, SERIES B.
D;ﬂ Welght éi Axis 14, Axis 22 ié Axis 11, Axis 22,
A EE S |
o x‘m_';,!mg ooy Section | > 'suction
s ot i [y | g || i | W o | wius
oy Inartis Inertis. Inertia
Lbs, |In|In.| Ins4 | Ins® | Inad | Ins® [In|In| Insd | Tus3 | Inad | Ins3
8008 |14 65.1 ] 200 | 484 | 121 |9 %4 | 700/ 215 6| 155
Gl 750 | 229 | 537 | 13.4 | ¢ 82.1| 248 | 72| 172
gl B 'g 87.0 | 258 | 50.0 | 14.8 | * 047 | 281 | 848 189
6 s | 986 | 287 | 644 | 161 | * 107.8 | 314 | 924 | 205
C17| « |- 1107 | 316 | 60.7 | 174 | * 121.3 | 346 | 1000 | 222
- ;i 12311 | 346 | 750 | 188 | = 135.3 | 380 [107.6 | 239
|« 1361 | 375 | 80.4 | 201 | * 1498 | 41.3 [ 1152 | 256
1050 | 8 603 | 213 | 525 | 131 |0 35| 742 228 | 785 170
e |a 80.1| 242 | 578 | 145 | * 86.3 | 261 | 841 187
A SR 912 | 270 | 631 | 158 | 989 | 203 | 917 | 204
8 . 1'2 1028 | 209 | 685 | 17.1 | 1120 | 326 | 903 | 22.1
C17| « |= 1149 | 328 | 738 | 185 |« 1255 | 358 | 106.9 | 238
. k 1273 | 357 | 791 | 108 l" 1305 | 392 | 1145 | 254
« | 1403 | 387 | 845 | 211 |« 351540 | 425 | 1221 | 271
13.00 8 34| 73.7| 227 | 565 | 14.1 |0 |3 | 78.6| 242 ss..;l 185
B g 815 | 255 | 61.9 | 155 1:2 0.7 | 274 | 910 | 20.2
avil Al 956 | 283 | 672 | 168 | 1033 | 30.6 | 986 | 219
o « |« 107.2 | 312 | 725 | 18.1 | 1'; 116.4 | 330 | 1062 | 236
17| = |« 1193 | 341 | 7.0 | 1055 | 120.9 | 371 | 1137 | 253
“ilie 1317 | 37.0 | 832 | 208 -& 1430 | 40.4 [1213 | 270
« |« 144.7 | 309 | 885 | 221 | * 1684 | 4377 | 1289 | 287
1550 |8 (34| 78.1| 240 | 600 | 150 | 9 |i¢| 830 255 | s95| 1990
. k 880 | 268 | 65.4 | 16.3 & 95.1 | 287 | 97.1| 218
o I 1000 | 206 | 707 | 177 | * 107.7 | 319 | 1047 | 233
ol o | !2 1116 | 325 | 760 | 190 | * l} 1208 | 351 | 1123 | 250
e 1237 | 353 | 814 | 203 | * 1343 | 384 | 1199 | 2656
s | ﬁ 136.1 867 | 217 | = l'% 1483 | 41.6 | 1274 | 283
« |« 149.1 | 411 L 920 | 230 | = I35 1628 | 449 300
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CAMBRIA STEEL.

MOMENTS OF INERTIA AND
SECTION MODULI FOR
PLATE AND CHAN-
NEL COLUMNS.

| 4
¥
o

E

De SERIES A. SERIES B.
Oban- | Weight é F| axstd. Ads22 | =) §| st Axis 2.2,

nol B M- | .| Mo = Mo- | . | Wo-
man ment man man

o | 315125 | e 21 ) 5 e o e
= =2 o A L 2|4 o of

‘:" & | & | Inertia| W |rertia| W18 | | 3 |mertia| 9108 |[nertia | ulus.

™ | Tbs, |To|To Tnsd | Tns? | Toa# | Tns3 |Tn|TIn.| Tnsd | Tns3 | Tnsd | Ina3
. 9 1.4 . . |11 2

9.75 1014 | 27.0 | 708 | 15.7 |11 ' | 1145 | 305 |130.9 | 23.8

«" e |5 1174 | 308 | 781 | 174 |* g 13432 | 35.2 | 1447 | 263

« |« 3811341 | 346 | 858 [ 101 |« (35 1545 | 30.0 | 1586 | 288

e | = |® i 1513 | 38.4 | 934 | 2038 |« g 1755 | 4458 | 1725 | 314

ce1l| © |*|ls|1ie00 | 422 | 1010 224 |« 36| 19711 | 403 | 1863 | 331

« w3l 187.2| 4671 | 1085 | 241 | = [ | 21055 | 540 | 2002 | 36.4

« |« |E¢| 2062 | 50.0 | 116.1 | 258 |« |35 | 24255 | 588 | 2141 | 389

= | = (3| 2256 | 539 |12358 | 27.5 |« |1 | 2663 | 636 | 2279 | 414

« |«(37|2455 | 578 | 131.3 | 202 | * |35 | 2007 | 684 | 24158 | 440

1225 | 9 (1 1076 | 287 | 763 | 17.0 |11 |34 | 1207 | 32.2 | 1440 | 262

&7 |« | 12356 | 324 | 839 186 [* ;E 1404 | 36.8 | 1570 | 287

s | g 1403 | 362 | o155 | 203 |« |35 1607 | 415 | 1718 | 812

wo |« | % |3 1575 | 400 | oa1| 220 [ = [r|1817) do1 | 1860, 338

coil ° |* }'2 175.2 | 43.8 | 1067 | 237 |* 3| 508 | 1005 | 363

oo [p|is4| gro 1163|384 | 2287 856 | 21sd ) 388

« |« |35 2124 | 515 | 1200 | 271 |« |35 | 23877 | 603 | 2272 | 413

« |« (i3] 2318| 55.4 |120.5 | 288 [+ |4 [ 2725 | @51 | 24171 | 433

R s ;% 2517 | 50.2 [ 137.1 | 805 [« |34 | 20610 | 60.0 | 255:0 | 464

M (211100 | S0 | 83| a0k [V 14 |61 | 584 | 1703 | Sos

L % 1463 | 377 | 067 | 215 i; 1667 | 4310 [ 1840 | 335

w | = | % (%1635 | 415 | 1043 | 232 |* r; 187.7 | 47.7 | 197.8 | 36.0

co1l © |*|3%|1812 | 453 11110 | 240 |« |3| 2003 | 523 | 2107 | 385

o |affe|lomd| dox |nies | 2n8 |- % 2817 670 | 256 ) 410

il e 2184 | 53.0 | 127.1| 282 |“ 2547 | 61.8 | 230.4 | 435

R

4 . » .. 4 . o . &

17.25 | 0 |34 | 119.6 | 819 | 859 19.1 [11 3¢ [ 1327 | 854 | 167.1 | 30.4

|« 10| 13516 | 35.6 | 93.4 | 208 |* ;l. 152.4 | 40.0 | 1810 | 329

« |« 3% 1523 | 39.8 | 1011 | 2255 [« |35 [ 1727 | 44.6 | 1940 | 354

| BRI | 1093 431 | 1087 | 242 |* [% | 1087 | 492 | 208.7 | 38.0
oo1| * |“|}|1872| 4638 | 1162 | 258 |* g | 2153 | 538 | 2226

s |:[ge 24 | s0s 1.3 205 |7 | 2T ) 2365 | 430

e | | et 544 | 1314 | 202 |* (56| 2607 | 632 | 2503 | 455

« |«|if 9438 | 582 | 1301 | 30.0 | [} | 2845 | 67.0 | 2642 | 480

« |« 1321|2637 | 621 | 1466 | 32.6 |* |5 | 3089 | 727 | 2781 | 508

19.75 | 9 |34 | 1256 | 33.5 | 90.3 | 20.1 |u1 [35| 1387 | 370 [178:2 | 324

“ | (50| 141.6 | 371 | 7.9 | 208 | * |% [ 15844 | 4155 | 1920 | 349

« |«152 15833 | 408 | 1055 | 2314 | [85| 17877 | 46.1 | 2059 | 374

e | 2 ] g 1755 | 446 | 1131 | 251 [* g 1997 | 50.7 | 210.7 | 4000

oo1l “ |<|is|1932 483 [1207 | 2658 |* [34| 2203 | 553 | 2836 | 425

s |2 [fe| 2| s20 | 1283 | 85 |2 | 2087 600 2475 | 45.0

« |« (825304 | 559 | 1359 | 30.2 | = (56| 2667 | 647 [ 2613 | 47.5

« |« |3 (2408 | 59.7 | 1435 | B9 | |3 | 20055 | 69.4 | 275.2 | 50.0

« l«lsglogo7| 35 | 1511 | 3356 1= 155131400 | 741 12801 | 526




238 CAMBRIA STEEL.

1:
MOMENTS OF INERTIA AND -
SECTION MODULI FOR 3 =

PLATE AND CHAN- =5

NEL COLUMNS. =

»

Depth SERIES A. SERIES B.
8 Wemté Axsid | Aus22 | 5|§| Adstl | Ads22
nel Mo Mo- 15| g e | Mo- ;
wd | Poot. | % Section Section Saction Section
Section £| 5| | Mod- | "o [ od- [ 2] 5| G | Mot | " | oa-
Num- E = | Inertia, wog |Tnartin nlna._ E Inertis.| U8 |[nertia| ulue.
Rer, Tbs, |In.|In.| Insd | Tnsd | Tnsd | Insd EE_];&_‘_ _Ins3 | Insd | Ins3
11.25 |10 {34 | 149.7 | 85.2 | 104.0 | 20.8 |12 [1£ | 166.7 | 39.2 | 181.1 | 30.2
D |cIB|ims s e my g | g | e 2
g | " |" |%|2205 | 407 | 1353 | 271 |* % | 1t 56.7 | 2351 | 392
cos| * |° 2454 | 545 [145.7 | 291 | * 2816 | 626 | 253.1 | 42.2
L 2711 | 504 | 156.1 | 312 | 3:5 312.4 | 685 | 2711 | 462
« |= |54 2975 | 643 | 1665 | 333 |° |84 | 344.1 | 744 | 2801 | 482
“« |a 3246 | 692 | 1760 | 354 ?m.u 803 | 307.1 | 51.2
s |= 3524 | 742 | 1874 | 375 |« |37 | 4100 | s6.3 | 3251 | 542
13.75 |10 [34 [ 167.1 | 37.0 | 1116 | 223 [12 [3¢ | 1741 | 41.0 | 1964 | 327
“ )i 18000 | 417 | 1220 | 244 | * g 201.6 | 46.8 | 214.4 | 357
|« i3¢(2036 | 465 [132.4 | 265 | * 2200 | 52.6 | 2324 | 387
o (o g 2079 | 514 | 1428 | 286 |° |7 | 250.1 | 58.4 |250.4 | 417
ces| “ |* 2528 | 562 | 153:2 | 30.6 [“ |15 | 28010 | 642 | 2684 | 447
RERR R
. |= ﬁ 3320 | 708 | 1845 | 369 |* 3840 | 810 | 32214 | 537
« |ei371350.8 | 75.8 | 1049 | 39.0 | “ |57 | 417.4 | 8710 | 3404 | 56.7
16.25 [10 3¢ | 164.9 | 388 | 110.4 | 239 |12 115 | 1510 | 428 | 2125 | 854
CREl ié 1878 | 43.0 [ 1208 | 260 [ * |3 [ 20014 | 48'6 [ 2305 | 384
“ e 2114 | 483 | 1402 | 280 |* |3¢|287.7 | 543 | 2485 | 414
I g 2357 | 531 | 1506 | 801 |* I:% 266.9 | 60.1 | 2665 | 44.4
cas| “ |* 2606 | 57.9 | 161.0 | 323 |* 2068 | 66.0 | 2845 | 474
i 2863 | 628 | 1715 | 34.3 |« [% (8976 | 718 [3025 | 50.4
D[ g s s e B B2
« |= |87 |367.6 | 774 | 2027 | 405 |* Q 4252 | 595 | 3565 | 50.4
18.75 (10 34 | 172.7 | 40.6 | 1263 | 253 (12 3¢ | 180.7 | 446 [ 2273 | 37.9
ke IE 1056 | 454 | 1367 | 274 | i% 2172 | 504 | 2453 | 4000
« e 2192 | 50.1 | 147.2 | 20.4 | ¢ |¢| 2455 | 561 | 2633 | 439
g | " | g 2435 | 549 | 1676 | 315 |* g 274.7 | 61.9 | 2813 | 46.9
cesl “ |* 2084 | 59.7 | 1080 336 | * |16 | 3046 | 67.7 | 2903 | 400
« |e % | 20411 | 645 | 1784 | 357 ;% 3354 | 735 | 3173 | 52.9
“ |% (563205 693 | 1888 | 378 | * 367.1| 79.4 | 3353 | 55.0
“ = 33476 | 742 | 1902 | 300 |* 1} 3006 | 852 | 353.3 | 58.9
« 35 |375.4 | 70.0 | 2007 | 41,9 i |433.0 | 912 |3713 | 610
21.25 |10 |34 | 180.7 | 42.5 | 133.0 | 26.6 {12 [3{ | 197.7 | 465 | 2417 | 403
il I g 203.6 | 47.2 | 1434 | 28.7 |*® i’; 2253 | 52.2 | 250.7 | 43.3
« |= 227.2 | 51.0 | 1538 | 30.8 | = 2535 | 580 | 277.7 | 463
« |= l-; 2515 | 56.7 | 1642 | 32.8 | = |'J 2827 | @37 7| 493
« |a 2764 | 614 | 1746 | 349 |« [24] 3126 | 605 | 313.7 | 523

« | 3021 | 66.2 | 185.0 | 37.0 |* |¥% | 3434 | 753 | 3317
s |= 3285 | 71.0 | 1955 | 39.1 | (3¢ |375:1 | 8111 | 34017 | 583
« |« |3 (3558 | 750 | 2050 | 412 |* [} |407.6 | 87.0 | 367.7 | 613

« |« 3834 | 807 | 2163 | 433 |« I8¢ | 4410 | 028 | 38577
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CAMEBRIA STEEL.

SECTION MODULI FOR
PLATE AND CHAN-
NEL COLUMNS.

MOMENTS OF INERTIA AND

Al

S T
i

E

10"
ca3

10"
€33

10"
ca3

10"
c33

SERIES A, SERIES B.
Welght E é Axis 1+, Axis 22 E E Axis 14, Axis 22,
= Mo- Mo- Section | = Mo- Mo- oot
ﬁ = ment ment = ment (Section | et (Seation
= of | Mod- | of | Mod- |5 of | Mod- | "¢ | Mod-
| & [Inertis.| WUS. |Inertia.| WUS. |5 | 7= rpartia,| WUR. |[nartia,| BIUS.
Tbs. |Tn|Tn| Tosé | Tnss | Insd | Ins® |Tn|Tn.| Tnst | [ns® | Dnsd | Insd
15.0 [12 |14 | 201.4 | 65,5 | 195.4 | 326 |5 |37 | 330.8 | 63.0 | 8818 | 50.D
< |4 |% 13333 | 627 |213.4 | 356 | = [ (3833 | 7211 [417.0 | 556
] t 376.1 | 70.0 [ 231.4 | 386 |« [3¢|4367 | 812 |452:1 | 603

« |« |3 4100 | 772 | 2404 | 416 |« g 491.6 | 004 | 4873
i oa }} 4648 | 845 (2674 | 448 |« 15| 5476 | 00.6 | 5224 | 607
= |« |%|5107 | 9182854 | 47.6 |« 1 | 1088 | 557.6 | 743
« |« |55 |557.6 | 901 |303.4 | 50.6 |« (556636 | 118.0 5927 | 79.0
« |= |31 |605:6 | 10655 | 321.4 | 53.6 |« (3 | 723.7 | 127.3 | 6270 | 83.7
« |« [3g| 6547 | 1130 | 330.4 | 56.6 | = |47 | 7849 | 136.5 | 663.1 | 884
200 |12 134 | 315.0 | 60.0 | 2201 | 36.7 |15 |1£ | 854.4 | 675 | 438.0 | 58.4
D ils|ue | o s g st e
« |« |3 |44355 | 816 |274.1 | 45.7 |« [ 5152 | 04.8 | 5434 | 725
« |« |36 | 4884 | 8858|2021 | 487 |« [1§|5712 | 1089 | 5788 | 772
AR EE AP AL
« |« |31 |620.2 [ 11056 | 346.1 | 57.7 | = [3% | 74733 [ 1314 | 6841 | 912
« |= |3 | 6783 | 11810 | 364.1 | 60.7 |« |57 | 8085 | 140.6 | 7102 | 859
250 [12 |34 | 330.6 | 64.7 [ 2428 | 405 |15 |1¢ | 870.0 | 72.2|4018 | 656
ol g 3815 | 718 | 260.8 | 43.5 [* g 4315 | 81.2|526.9 | 703
« e8¢ 4043 | 7810|2788 | 46.5 [« [35 | 4849 | 00.2 | 5621 | 75.0
Ll b E 4681 | 8612068 | 49.5 [« [ | 5308 | 003 | 597.3 | 79.6
o |% 213859 | 1005|3523 | 855 |= [5 | asss | 1174 |oo7e | 80

% . . . v
« |« 3% | Soss | 1077 | 3508 | 585 |+ 54| 7118 | 1265 | 702.7 | 93.7
« |= |3 |653.8 [ 1150 | 368.8 | 61.5 [ g 7719 | 13577 | 737.0 | 084
= |« |3g| 7029 | 1222 | 386.8 | 64.5 |« [35 | 8331 | 1440 | 778.0 | 103.1
30.0 |12 [3{ | 364.0 | 69.3 | 262.0 | 43.8 |15 |15 | 403.4 | 768 | 541.6 | 722
L & 405.9 [ 764 | 2800 | 46.8 [* g 455.0 | 858 | 676.8 | 76.9
“ |=|3g|448.7 | 8355|2089 | 49.8 [« [3¢(509.3 | 9486119 | 816
i | s ff,- 4925 | 906 |316.9 | 528 [* g 5642 [ 103.8 | 647.1 | 86.3
= | |34|5374 | 97.7 | 3349 | 858 [* (146202 | 1128 6822 | 91.0
Sl 3'2 583.3 | 1049 | 3520 | 588 |« | | 677.7 | 1218  717.4 | 957
« |« |8¢|630.2 | 112.0 | 870.0 | 61.8 [ (55| 736.2 | 130.0 [ 752.5 | 100.3
LI K g 678.2 1193 | 388.9 | 64.8 [« [ | 706.3 | 140.0 | 787.7 | 105.0
« | = |3 |727.3 | 12635 | 406.9 | 67.8 |« (35 | 857.5 | 140.1 | 822.9 | 100.7
35.0 [12 |14 | 388.6 | 74.0 | 281.7 | 469 [15 14 | 4280 | 815 |589.2 | 78.6
snglie E 4305 | 810 | 200.7 | 49.9 [ |1 | 480.5 | 00.4 | 6244 | 83.3
S 1% [E[3171 | 051|307 | 050 |« [5| Buas | 1083 | o047 | 928
- ! . .1 | 335, A o » A d
Con | l} 5620 | 102:2 | 353.7 | 589 |* fé 644.8 | 117.2 | 720.8 | 97.3
¢ | |ps| 079 1003 | 8707 | 619 |« ¥ | 7023 | 1263 | 765.0 | 102.0
© |« |5¢|854.8 | 1164 | 380.7 | 64.9 | * |i% | 760.8 | 135.3 | 800.2 [ 1060.7
ol =i 702.8 | 123.6 | 407.7 | 67.0 | * 820.9 | 144.3 | 835.3 | 111.4
« 1« 317519 | 13058 | 425.7 | 709 | 1371882111534 | 87055 | 116.1




CAMBRIA STEEL. 241
2
MOMENTS OF 'INERTIA AND e =
SECTION MODULI FOR i :
PLATE AND CHAN- .y
NEL COLUMNS. ]
-
n?\ SERIES A. SERIES B.
Ohaa- |Weight é Axis -4, Axis 2.2 é Axis 4, | Axis22
nel Mo- Mo~ Mo- Mo-
ad | ot | ment [Section | pony [Section | 51 & gy ection | gygpy, [Sestion
Baction o | Mod- | Tof [ Mod- | § of | Mod- | Top [ Mod-
Yu- Insrtia| W98 (feriis,| WS | 5| 3 |Inertia,| Wk |rnertia | UlUS.
Br. | e | TafTa.f Toa® | fnsd | st | Tasd |Ta fn| Tosd | Tas® | Toas | Tuss
205 (14 |37 | 518.9| 83.0 3713 | 53.0 |16 3¢ | 5504 | 80.0| 5493| 687
« |a tfi 887.9( 9031|3999 | 571 < 635.3 | 100.6 | 5020 74.0
a |= 658.3| 103.3 | 428.4 612 | * 715.8| 1123 | 634.6| 793
1| = |* ﬁ 7301 | 113.4 | 457.0 [ 653 | 707.8| 123.9 | 6773| 84.7
ea1l * |* 803.4| 123.6 | 485.6 | 69.4 8815 135.6 | 7200| 900
o |E (T SRS HE0| BB | 78|« (B |i005s| 101 | 05| 1007
« |« (3 [10318] 1543 | 5714 | 816 | © [if |1142.4| 17058 | 84810 | 106.0
« |= |37 111006| 1645 | 599.9 | 85.7 | = |37 12327 | 1826 | 890.6| 111.3
25.0 [14 g 550.7| 88.1|400.0| 58.6[16(1¢| 688.2| 94.1| 610.8| 784
L 610.7| 98.2|4385( 627 | ¢ ;z 667.1| 105.7 | 653.4| 817
« |« l3c) 600.1) 1083 | 467.1 | 66.7 | ¢ 747.6| 117.3 | 606.1| 87.0
| * |* iz 7619 | 118.4 | 495.7 | 708 | Iv; 820.6| 1280 | 738.8| 924
oa1 I 835.2| 1285 | 5243 | 749 ¢ 9133 | 1405 | 781.4| 977
|« {TE] 0050 R | Botd| B1« |35 [1o6s0| toss | saos| toas
« |= (35 l1063:4| 1500 | 6100 | 872 |« ﬁllﬂﬁ 175.6 | 909.4 | 113.7
“ | sz.; 1603 | 638.6 | 912 | = |37 [12645| 187.3 | 952.1| 119.0
300 [14 17| 585.9| 037 | 4502 | 64.3 |16 |17 | 623.4| 07| 675.7| 845
< | 6549 103.7 | 4788 | 684 | ¢ ];g 702.3| 1113 | 7183| 0.8
a |s % 7253 1138 | 5073 | 725 * 7528 122.8 | 761.0| 95.1
127 * |* g 797.1| 1238 | 5359 | 76.6 | ¢ f% 864.8| 1343 | 803.7| 100.5
ca1l = |« |ia] sro4 1330 | 5645 | s06 |« 9845 | 145.9 | 846.3 | 1058
« |a 045.0( 1440 | 6931 | 847 |« (% |1033.9 1575 | 889.0 1111
o |5 (3100 takd | ok | 9| = (i3 1004 | 1800 | oras) tevs
a | |32 11177.6| 1745 | 6788 | 970 ¢ ;4 1200.7 | 192.6 |1017.0| 127.1
350 [14 |15 | 6213| 90.4| 4849 | 603 |10 3| 658.8| 105.4 | 73268 017
a % | 6903 | 100.4 | 513.4 | 734 737.7| 1169 | 7763| 97.0
« Julit| 7007 1193 | 5420 | 774 ¢ 818:2| 1283 | 818.9| 102.4
12| * |* I-, 8325| 120.3 | 570.6 | 815 |« [ | 900:2| 1308 | 861.6| 107.7
ca1| © |*|}%|v058| 1304 | og2 | 856 |« 983.0| 151.4 | 904.3 | 113.0
« |« 19| 080.4| 140.4 | 6278 | 89.7 | ¢ |% |1060:3 | 1629 | 046.0 | 11814
o |5 S 1i%e0] T0s | Soto | wa |« [iF [12ias| ik |nosos | 1300
« |« |3f 12130 | 1707 | 7135 | 1019 | ;} 1335.1| 197.8 [1074.9 | 134.4
400 |14 (14| 6585 105.0 | 520.1 | 743 16 34| 6040/ 1110 | 702.1| 90.0
« |« % | 7255|1149 [ 5487 | 78.4 | @ ;E 772.0 | 1224 | 8348 1043
« |« 55| 1959 1249 5772 | 825 |° 853.4 | 133.9 | 877.4| 109.7
197| ¢ |*|7s|867.7| 1348 | 6058 | 886 |« ﬁ 935.4 | 145.3 | 920.1| 115.0
éi1 34| 9410/ 1448 | 6344 | 90.6 |« (34110191 | 1568 | 9628 1203
|2 [ 10158 | 1568 | 6630 | 947 1104.5 | 1683 [1005.4 | 125.7
« |= 152110017 | 16438 | 6916 | 988 | (8% 1191.4| 170.8 |1048.1| 1310
« | |3 11602 | 1748 | 7202 | 1029 | « [H |1280.0| 1914 {10908 | 136.3
« |« |3g 124872 | 1849 | 7487 | 1070 | « (35 11370.3 | 20810 11133.4 | 1417




242 CAMBRIA STEEL.
2
MOMENTS OF INERTIA AND =
SECTION MODULI FOR P
PLATE AND CHAN- s iR=
NEL COLUMNS. ¥ ¥
SERIES A. SERIES B.
N&'-h 8| st Aais 22, 4|4 Axis 1. Axis 2-2,
(han- | Weight é & | =
nel B Mo- Mo- 5| Mo Mo-
| e |S §| ment (Secton | mopy Section ) %5 g| ment (Sestion | ey Sectio
Saction 3 of | M of |Mod- 2| 2| of = |, of iy
i = | 2 | Inertia.| WS |[nortia| wlus. || 2 Inertia WHS |[ertia| Wlus.
ber. B 4 g
“ibe. |1n)In| Tnst | Tns3 | Inat | Tns3 |1nf1n| ot | Tns | Inst | Tnss
33.0 |17 |3¢ 13789 | 175.1 | 958.4| 1122 |20 |35 15118 | 192.0 [1525.9| 152.6
“ e g!ﬁl?.ﬂ 190.5 10047 | 1182 [« gl 1| 210.2 [1609.2 | 160.9
167 ¢ | |33]1665] 2058 10557 | 1242 | « |1 |1s26'9 | 228.4 (10025 1693
css| ° |t gg 17834 | 2212 |11068| 1302 | * % /198811 | 2466 (17759 | 177.0
: 10220 | 236.7 [1158.1| 136.2 | = (85 121519 | 264.0 [1859.2 | 185.9
“ ﬁ_m.s 252.2 |1200.4 | 14233 | * |3} (231872 | 283.1 |104255 | 194.3
« |« |32 12907.8| 267.6 |1260.4 145.3J' £ 12487.1 | 3015 [2025.9 | 202.6
35.0 117 34 [1203.5| 177.0 | 9717 114.3 |20 |34 |1526.4 | 193.8 |1557.3 | 155.7
C ﬁ 1526.6 | 1023 (10230 1204 |’ Js 16827 | 2120 16407 1041
16| ¢ |« ({612 2077 10741 | 1264 |« 13 15415 | 2302 17240 | 172.4
cos| © [:[f 17980 | 22310 |1125.1 | 1324 | * i |20027| 2484 18073 1507
10375 | 238.5 [1176.4 | 1384 | « |22 91665 | 266.6 [1890.7| 180.1
« |« |t [2070:2| 2540 12077 | 1444 [« [§ 23328 | 2840 19740 | 1974
« |37 (299973 2394]12?3,3 150.4 |« |34 (350177 | 303.2 [2057.3 | 205.7
400 |17 [s4 14487 | 1840 (1080.9 | 1223 [20 3¢ |1581.6 | 200.8 |1674.6 | 1675
“ g 15818 | 199.3 [1091.2| 1284 |« |7 |1737.0 | 219.0 [1757.9 1758
| o | 1B mea ) 2146 a3 aad |« 14 18067 | 237.1 [18412 | 184:1
& o 1 18532 | 2209 (11033 | 140.4 | # ansm 2553 |1924.6 | 1025
« |« |54 10927 | 2453 (12446 | 1464 [« 3¢ |2221.7 | 273:4 [2007.9 | 2008
. gmu 260.7 12059 | 152.5 | « 3} 2388.0| 2017 120912 | 200.1
= |« |3z |2077,6| 276.1 (1347.0| 1585 | = 55 |2556.9 | 300.0 [2174.6 | 2175
130 1\ 128 1199701 3009 (11508 1301 [~ 1% (1700 | 3959 [1a7ts| 1873
f L ¥ N 1763.1 .
17| ¢ | I 17718 | 2215 (12070 | 1421 | 15 110000 | 2440 10653 | 1063
C53| © |1 |fe|1084| 2307 12680 ) 481 |2 1 aLiad] 261 2088 2059
2047.9 | 2520 13102 | 1542 | « (8% 22760 | 2502 (21210 | 212:2
« |« |1 |21808 | 267.4 |1361.5 | 1602 | « |} 244312 | 2084 [2205.3| 2205
« |37 23328 | 2828 [1412)6| 166.2 | * |35 [2612.1| 31616 22888 | 2289
500 117 {34 [1550.1 | 198.0 11653 | 137.1 [20 3¢ |1602.0| 214.9 |1894.9 | 189.5
1692, | 213.2 [1216.6 | 1431 | g 18483 | 232.9 10782 | 1978
1| o |5 |3 [1s268| 2288 12677 | 1401 | = 134 2007.1 | 2500 (20615 | 206.2
Cc53 . v 1963.6 | 243.5 |1318.7| 155.1 | ¢ 12168.3 | 268.9 |2144.9 | 2145
. 21081 2088 13700 1612 |2 |2 dna1| 2670 22282 | 2228
|2 [ 22448 | 2742 14213 | 1672 | = |} 24084 | 3052 23115 | 2312
2388.0| 28055 |1472.4 | 173:2 | « |37 (26673 3233 |2304.0 | 2395
850 [17 (3¢ |1614.1 | 205.0 [1223.4 | 148.9 |20 |35 |1747.0| 221.9 |1008.8| 1099
S| |fs |tnar2 | 20 iz | 1500 2 i | 10003 | 2308 jatea1| 2083
812352 |1325.7 | 1561 2062.1| 257.8 (21655 | 216.6
éE; « |« 3% 12018.6 | 250.4 [1376.8| 162.0 | « (7% 222833 | 2758 [2248.8 | 22410
< |= |5 2158.1 | 265.0 |1428.1 | 1680 [ « |5 |2387.1 | 2038 [2332.1 | 233:2
« |1 1220033 | 280.0 |1470.4 | 1740 | * |}¥ |2558.4 | 3119 |24155| 241.6
« |« |57 204310 | 2061 11530.4 | 180:1 | @ 137 127223 33010 24088 | 2490
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

50 000

Based on Gordon’s Formula, P = — L Safety factor 4.
36000
Depth of Weight | Area Least
Beam | ver of 1’-':%“ Length in Foet.
and Fook. | Section. Gyration.
|
Number.| pyunds, | 89, Ins. 3 (8|4 |5 |8 7| 8
3" 55 1.63 53 19 18 17 15 13 12 11
Bb 6.5 1.91 52 ) 21 19 17 16 14 12
75 221 A2 26 24 2 20 18 16 14
75 221 50 26 25 2 21 20 18 10
4" 8.5 2.50 b8 30 28 26 24 2 20 18
BY 9.5 279 58 33 31 2 7 H 2 20
105 3.00 57 37 35 32 2 7 24 2
5" 9.75 287 65 35 33 31 20 n” 1 2
B18 12.25 3.60 63 43 41 30 36 33 30 7
14.75 4.34 63 52 50 47 43 40 36 33
6" .25 3.61 a2 4+ 42 40 38 35 33 30
B17 14.75 434 69 52 51 48 45 42 39 35
17.25 5.07 68 L1 50 56 52 48 44 41
e 15.0 442 J8 54 52 50 47 45 42 0
Boy | 175 | 518 | .76 | 83| 61| 58| 65| 52| 48| 45
200 5.88 J4 7l 69 66 62 58 54 50
18.00 5.33 B4 85 61 58 55 52 49
8" 20.25 5.06 B2 73 71 08 63 61 58 54
B26 | 2275 6.60 A1 82 70 76 72 6o 65 80
25.25 743 80 o1 B4 ] 78 7 66
210 6.31 90 i 76 e 70 a7 63 60
9" 25.0 7.35 58 90 88 85 81 78 73 69
B29 | 300 8.82 85 108 | 1056 | 101 07 92 87 81
35.0 10.29 B4 126 | 122 | 118 | 112 | 107 | 101 05
25.0 737 o7 o1 80 86 83 50 76 73
10" 30.0 8.82 3 1 106 | 103 99 ) 85
B33 | 3.0 10.29 81 126 | 123 | 119 | 115 110 | 104 98
40.0 11.76 00 144 141 136 | 131 | 125 118 | 112
12" 315 9.26 1.01 114 | 12 | 100 | 105 | 102 o7 93
B4l 35.0 10.29 9 127 124 121 117 | 112 | 107 | 102
40.0 1L.76 R 144 | 142 | 137 | 133 | 127 121 115
11.84 1.08 140 | 144 | 140 | 136 | 132 | 127 | 121
18" 45.0 13.24 1.06 163 | 160 | 156 | 152 | 146 | 141 135
B10b6 3500 14.71 1.05 181 178 | 174 168 | 163 | 156 | 149
| 550 16.18 1.4 199 | 196 | 191 185 | 178 | 171 | 163




CAMBRIA STEEL. 2456
SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.
Based on Gordon's Formula, P = 50000‘ Safety factor 4.
14 20
36 000
Wolght | Dapth of
Length in Feet. per Beam
and
Section
Number,
3"
Bb
4'
B9
5'
B13
a*
29
3t B17
g
9 B21
43
47 8"
52 B256
57
53
60 9"
7 - B29
65 | 61| 87| 54| 50| 47| 44 [..... 25.0
| 7| 6| 62| 58| o4 | BOI...... 300 | 10"
87 | 81 7% 7 68 | 6 | 57 |...... 35.0 B33
o | 92| 86| 80| 74| ® nsl ...... 10.0
83| 7| 74| 60| 65| 61 | 58 | 54 | 315 12°
91 | 86| 81| 76| 72| 67| @3 | 5 | 350 Ba1
108) 96| 9 | 8 | 79| 74| 60 | 65 | 400
110 | 105 | o9 | o4 | 88 | B3 | 70| 75 | 400
122 | 116 | 110 | 103 | 98 | 82 | 8 | 82 | 460 p
135 | 128 | 121 | 114 | 108 | 101 | 96 | 90 | 8500 B 1056
148 | 140 | 132 | 124 | 117 | 111 | 106 | 98 | 850

N



246 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

Based on Gordon's Formula, P = % Safety factor 4.
1+ 360001
Depth |woight| Area | Least
ofBoam| per | of o Length in Feet.

wd | poot, |geetion.| ton.
:mu.mnmmaia‘a\s]e viao
420 m.al 108 | 154 | 151 | 148 | 144 133 | 128 | 122
y5e | 450| 1334 | 107 | 163 | 160 | 157 | 152 | M7 | 142 | 135 | 12
Bog| 500 1471|104 | 181 | 178 | 174 | 168 | 162 | 156 | 149 | 11
550 (1618 | 108 | 190 | 196 | 191 | 185 | 178 | 171 | 163 | 156
600 [17.65 [ 101 | 217 | 213 | 207 | 201 | 104 | 185 | 177 | 187
60.0 1767 | 121 | 218 | 215 | 212 | 207 | 200 | 195 | 188 | 181
160 | 850 [19.12| 120 | 236 | 203 | 229 | 228 | 217 | 211 105
B10g| 700|2050 | 110 | 254 | 251 | 246 | 240 | 234 218 | 200
750 | 2206 | 118 | 273 | 269 | 264 | 258 | 250 | 242 | 233 | 2%
800 [ 2353 | 117 | 201 | 286 | 281 | 274 | 266 | 257 | 248 | 238
80.0 (2357 | 132 | 202 | 280 | 28¢ | 270 | 273 | 205 | 256 | 20
. | 8502500 132 | 300 | 306 | 302 | 205 | 250 | 281 | 272 | 204
Biag| 200|2647 (132 | 323 | 32¢ [ 319 | 313 | 300 | 207 | 288 | 2%
950 (2794 | 131 | 346 | 342 | 336 | 330 | 322 | 314 | 304 | 203
2041 131 | 364 | 300 | 354 | 348 | 339 a | 309

|

550 (1593 [ 1.15 | 107 | 104 | 190 | 185 | 180 | 173 | 168 | 160
18~ | 6001765 | 113 | 218 | 214 | 210 | 205 | 108 | 191 | 184 | 176
B6b6 | 6501002 111 | 236 | 232 | 227 | 221 | 214 | 206 | 198 | 180
700 | 20,50 | 1.00 | 254 | 250 | 244 | 287 | 230 | 221 | 212 | 202
g0 | 0850|1008 | 121 | 23 | 233 | 220 | 228 | 217 | 210 | 203 | 198
B9g| 700 110 | 25¢ | 251 | 246 | 240 | 234 | 226 | 218 | 200
70(2206| 117 | 273 | 205 | 204 | 257 | 250 | 201 | 2%
8002373 | 130 | 204 | 201 | 287 | 282 | a7e | 270 | 261 | 254
g0r | 850| 2500 137 | 300 | 307 | 302 | 207 | 200 | 283 | 275 | 268
Bagi| 9002647 136 | 328 | 325 | 330 | 314 | 307 | 300 | 290 | 28
950 | 27.94 | 135 | 348 | 343 | 337 | 331 | 324 | 315 | 307 | 296
100.0 | 2941 | 134 | 364 | 361 | 355 | 340 | 340 | 332 | 321 | 312
500 (2332 | 136 | 290 | 286 | 282 | 276 | a7 | 264 | 256 | 248
4 | 8502500 300 | 306 | 302 | 205 | 280 | 281 | 273 | 264
Bog | 9002647 | 131 | 828 | 824 | 810 | 313 | 305 | 207 | 288 | 278
95.0 | 27.04 | 130 | 346 | 342 | 330 | 330 | 322 | 513 | 308 | 203
100.0 | 2041 | 128 | 364 | 360 | 354 | 347 | 338 | 328 | 37 | 307
. | 1050|3008 | 1.60 | 385 | 382 | 378 | 373 | 367 352 | 344
B ty| 1100 (3248 | 158 | 403 | 400 | 396 | 390 | 384 | 376 | 368 | 350
1150 157 | 422 | w9 | a1e | 408 | 401 385 | 375




| CAMBRIA STEEL. 247

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS
WITH SQUARE ENDS.

T R e ——

Based on Gordon’s Formula, P = _5%:_3;%“ Safety factor 4.
36000 2
|
Waight | Depth
' Length in Feet. per | ofBeam
Foot, | tad
e Saction.
\ | |
10 | 11 ‘ 12 | 18 |14 15 16 ‘ 17 ‘ 18 | 19 |Pounds. Number.
o ]
ue | 110 [ 105 | e | o3| 83| w8 | W[ 7TH|...... | 20
123 | 116 | 110 | 108 | 98 sy | iea | Ve R 450 | 350
3¢ | 127 | 120 | 113 | 106 | 101 | o4 | so | s [0 500 | 38
147 | 180 | 131 | 124 | 116 | 100 | 103 | 97 | 91 |11 550 BB
! 158 | 150 | 142 | 132 | 124 | 117 [ 110 | 104 | o7 |..0000| 600
173 | 106 | 150 | 152 | 144 | 137 | 130 | 12¢ | 17 | 111 | 00
187 ) 179 | 171 | 163 | 154 | 197 | 180 | 132 | 126 | 120 | 650 10
201 | 192 | 183 | 174 | 165 | 157 | 150 | 142 | 135 | 127 | 700 [ZABC)
o14 | 205 | 195 | 186 | 176 | 168 | 158 | 151 | 182 | 135 | 750
208 | 217 | 206 | 197 | 187 | 178 | 168 | 160 | 151 | 143 | S0
930 | 231 | 201 | 213 | 203 | 104 | 186 | 177 | 1060 | 161 | s00
254 | 245 | 235 | 226 | 210 | 206 | 197 | 188 | 180 | 171 | 850 ;.0
260 | 259 | 240 | 230 | 228 | 218 | 200 | 199 | 190 | 181 | 900 | B
o84 | 272 | 261 | 251 | 240 | 338 | 210 | 208 | 199 | 190 | 950 3
200 | 287 | 275 | 264 | 252 | 240 | 230 | 219 | 210 | 200 | 10000
153 | 145 | 130 | 132 | 125 | 110 | 112 | 108 | 100 | 95 | 550

168 | 160 | 152 | 144 | 137 | 120 | 122 | 116 | 110 | 104 | 60.0| 18"

...
oo
=
—
5
<
—
o}
Fous
=
2
&
&
.
-
o
=
=
=
el
—
-
e
&
-
S
g
-3

260 | 258 | 247 | 238 | 227 | 216 | 207 | 197 | 189 | 180 B89
282 | 271 261 | 240 | 230 | 228 | 218 | 207 | 108 | 188 | 95.0
296 273 | 260 | 240 | 238 | 226 | 215 | 205 | 106 | 100.0

335 | 326 | 316 | 306 | 206 | 286 | 277 | 206 | 257 | 247 | 105.0 24"
350 | 340 | 330 | 310 | 300 | 208 | 288 | 278 | 267 | 257 | 110.0 \gFom
365 | 355 | 344 | 333 | 322 | 311 | 300 | 280 | 278 | 268 | 115.0




248 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS, SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYEA~
TION, AXIS 1-1.

Based on Gordon's Formula, P -—-%%«
Safety factor 4. *+ 3600012

Sue Sas | Weight A m”:::,; Jadizs Length

Angles. Pate. | Column. | Sopmn | Trdien | isze

Tnohes, Tnches. |UbperPL| S Ins. | [nches. | Tnches. | @ | 4 | 6
8 =muc| oxic| Bif ez im fay | o &) 2
“« . fq’ - ﬁ 361 | o998 | 130 | 237 | 128 | 120 | 14
- . « 303 | 151 | 138 | 235 | 12 | 139 | 133
“ o« fi - fi 442 | 1300 | 138 | 233 | 181 | 157 | 181
« o« ol o« | 495 | 1450 | 130 | 231 | 180 | 175 | 160
814x24x mxig | 256 | 751 | 140 | 288 | e8| o1 | 88
PxPaX) 1 318 | 031 | 140 | 288 | 15 | 113 | 109
ol I} “ 377 | o7 | 152 | 28¢ | 137 | 135 | 130
A I; = e | 1278 | 155 | 282 | 150 | 156 | 151
« . - 5 | 1450 | 158 | 280 | 180 | 177 | 111
« o« wl o= w550 | 1638 | 1e1 | 278 | 201 | 197 | 192
4 x3 x 8x 373 | 1088 | 167 | 3235 [...... 133 | 120
T !'Z . E 42 | 1202 | 1o | am |0 158 | 154
CEC I'; . 511 | 14908 | ¥ | 331 [ 183 | 170
« « 18| « 521 580 | 1700 | 178 | 318 208 | 203
— s s ;z Mo | 1508 170 3.16 | ;3 | =
« - - T4 | 2002 | 182 | 314 || 257 | 251
= - 779 | 2288 | 185 | 3z |1l =1 | a4
LA " 844 | 2476 | 180 | 310 304 | 207
« . - 005 | 2602 | 192 | 308 327 | 30
. « 15| 970 | 2844 | 196 | 306 350 | 343
5 x84z | 10x 454 | 1337 | 208 | 410 .| 185 | 102
o xDAzf| 10+ | 5i4 | 1595 | 200 | 408 U0 106 | 193
T oL B i f| 99| s»|an 408 |00 =98 | 2%
RNCARE B | 714 | 2100 | 206 | 404 | 250 | 288
ol E B BN R
“ . . 6.0 | 2838 | 225 l 398 |00l 350 | 348
g Vi S 3| joe7 | 37 | 23 I 380 | 374
= . © f | n2s |38 | 23 | se |0 100 | 403
Y ] Ij 1208 | 3543 | 235 | 3m | 438 | 432
et 1Y F 1287 | 3774 | 238 | 3m | 08 | 4o0
6 x34x3| 12x3 | 621 | 1818 | 258 | so1 | 295 | 222
i fo| 79| 218 | 250 | 4% | 251 | 258
w5l « 13| 86 | 2400 | 262 | 497 | 207 | 204
S AR AR R 1
IR | B 3| 105 | 2240 | 271 | 4@ 402 | 308
« w4zl o« &2 jop2 | 354 | 274 | 488 437 | 433
« = f‘ - 1293 | 3799 | 277 | 488 |00 71 | 468
s« B o« 5| wgs | 070 | 280 | 434 505 | 409
no . i? “ gl M75 | @37 | 28 | 48 538 | 532
TR « Y| 1504 | 4500 | 288 | a0 |0 571 | 568




CAMBRIA BTEEL. 249

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED I‘OR LEAST RADIUS OF GYRA-
TION, AXIS 1
50 D00

Based on Gordon's Formula, P = i:"("fi"fm

Safety factor 4. 36 000 r2

Length in Feet.

8 (10 12|14 |16 | 18 | 20 | 22_

e

;ag_|_g§_‘zs 80|82 |8

90| 84| 77| N

-
&
-
o
=1
—
3
-
b
—-

333 | 321 | 300 | 207 | 284

423 | 408 | 303 | 378
43? 421 40.-: 300

548 | 537 | 525 | 511 | 497 | 481 449 4106

&
&
=)
=
=Y
=
&=
-
)
-
'
73
=
-
=
=3
&
=




250 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 romm.ru—"’“(—l"z%;- 1 !
Safety factor 4. 1+ 350001
Sine S | Wlght Anta | st | Radinsof
of of Column | Gyration | Gyration in Feet.
Angles. Plata, Column, Section. | Axis 1-1. Axis 2-2,
Tnohes. Inches.  |Lbsper Pi| Sq. Tns. | Inches. | Tnches. | 2 | 4 | 6
2uxi| B8xig| 248 | 724 | 110 | 325 87 | s
Bl - g 309 | 898 | 122 | 3238 | 11 | 108 | 102
.« . r{ - 366 | 1068 | 125 | 321 | 182 | 128
L - 423 | 1238 | 128 | 310 | 153 | 149 | 142
o - 476 | 1400 | 131 | 317 | 173 | 160 | 181
« « 2l <« %| 33| 1582 | 134 | 315 | 193 | 188 | 181
814x2%x1| Bxig | 24 | 776 | 144 | 331 o4 | o1
PAYES “f| 329 962 | 147 | 3328 | 1o | u7 | 13
« o« el = £2] 300 | 1144 | ¥50 | 328 | 142 | 139 | 134
¢4 F| s fe| S| omm| o1 | o3 | e | 161 | 156
« & dg| = ig| 512 | 1500 | 156 | 322 | ise | 183 | 177
« & x| o« w| 5o9 | 1674 | 150 | 320 | 208 | 208 | 108
4 28 x;; 10x 304 | 1140 | 162 | 400 |...... 140 | 136
w T =4 | 408 | 1367 | 1e5 | 407 [i00 167 | 168
& f; “ 541 | 1588 | 188 | 404 194 | 189
. i nld 614 | 18.00 L71 402 ... 214
. . i: i ;'. 687 | 2001 | 174 | 400 | 200| 248 | 240
i v el = 8| 77| 2wy | 177 | ses |l 272 | 205
s s " i? 820 | 2424 | 150 | 396 ... 0| 207 200
i = i | s05 | 2898 | 153 | 304 322 | 215
« ¢ H| : H| 080 285 | 186 | 3m 347 | 330
o o« fel < %) q080 | 3000 | 190 | 390 [i] 371 | 363
5 ;8}5:&' 12:& 476 | 1899 | 203 | 495 |......| 172 | 180
< T [ " 3 [ 69 | 1670 | 208 | 492 [11111 206 | 202
AR 1’;1 5 r. 659 | 1937 | 208 | 480 |...... 28 | 234
«of Rl oe 3| @R e | i | 488 || % | 208
s . 3’% “ ﬂf? 2718 | 217 | 484-|....0]| 335 | 330
IR | 1013 | 2073 | 220 | 482 | 367 | 361
« & &l o« 42| j0p8 | 8224 | 233 | 480 |....o. 308 | 302
e e ;i 184 | 3475 | 226 | 4 120 | 422
« o« Ll = 35| 1205 | 3718 | 330 | 476 | | 450 | 452
« o« @l o= | 1351 | 308 | 23 | dn 450 | 482
1
6 x8l4xdg| 14x35 | o647 | 1898 | 251 | 585 21
L2 Q E rz 748 | 2201 | 254 | 588 | 260
« . s 85.0 \ 2500 | 257 | B8l 306
- ¥ L 052 | 2800 259 5.70 3
“ . “ 1053 | 3005 | 262 | 877 370
PRE “ 1151 | 33 265 | 574 415
$0 8 [ = 1253 | 3674 | 268 | &7 450
.« u | = 13¢7 | 3062 | 271 | &70 486
AP I . 45 | 4245 | 274 | 568 521
QN | . 1538 | 4525 | 277 | 568 535
¢ . - 1032 | 4800 | 281 | 564 559




- : 1 .

CAMBRIA STEEL. 251

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 Gwcon'-rmuh.r-_"’%.g%'- 1
Bafety factor 4. 1+ 350007

Length in Feet.
8 |10 12 | 14 16118|80529|84|96|98 80‘88[84
7wl n| e nsi 53 |
96| S0 | 81| 74| 67|
115 | 106 | 98| 89| 81 |.....
134 | 124 | 114 | 105
152 | 142 | 131 | 120 | 110
171 | 100 | 148 | 136 | 124 |..... .....|.. |

{ |

86| 81| 78| 70| 65| 60| 55
107 | 101 95| 88| 81 C ] e
128 | 121 | 114 | 106 | 98| 91 | 83 | l.
140 | 141 124 | 115 | 106 | 98 g
170 | 161 | 151 | 142 | 132 | 122 | 113 i
100 | 180 | 170 | 160 | 149 | 138 | 128 |..... I
131 | 125 | 118 | 111 | 103 8 | &
150 | 149 | 141 | 133 | 124 | 116 | 108 | 100
182 | 174 | 165 | 155 | 145 | 136 | 127 | 118
207 | 1 188 | 177 | 167 | 156 | 145 | 135
239 | 222 | 211 | 200 | 188 | 176 | 164 | 153
250 | 246 | 234 | 222 | 209 | 1 184 | 171
281 | 270 | 257 | 244 | 230 | 216 | 203 | 190
805 280 | 266 | 251 | 237 | 222 | 208
220 | 317 | 308 | 288 | 273 | 257 | 242 | 297
352 | 340 | 325 | 310 | 204 | 277 | 261 | 45
165 | 150 | 153 | 147 | 140 | 133 | 126 | 110
197 | 191 | 184 | 176 | 168 | 160 | 151 | 143
229 214 | 205 | 196 | 186 | 177 | 167
260 | 252 | 244 | 234 | 224 | 213 | 202 | 192
201 | 283 | 273 | 263 | 251 228 | 218
322 | 313 201 | 279 | 267 | 254 | 241
353 | 343 | 332 | 320 | 307 | 203 | 270 | 200
383 | 373 | 361 | 348 | 334 | 320 | 305 | 200
413 | 403 | 300 | 376 | 362 | 346 | 331 | 315
443 | 432 | 410 | 405 | 380 | 373 | 857 | 340
473 | 401 | 447 | 432 | 416 | 300 | 382 | 365
208 | 223 | 217 | 211 | 204 | 106 | 180 | 181 | 173 | 166 | 158 | 151 | 143 | 136
204 | 250 245 | 237 | 220 | 220 | 211 | 202 | 194 | 185 | 176 | 168 | 160
301 | 205 | 287 | 270 | 270 | 261 | 251 | 241 | 231 | 221 | 212 | 202 ) 103 | 184
337 | 330 | 322 | 313 | 304 | 203 | 283 | 272 | 261 | 250 | 230 | 228 | 217 | 207
373 | 366 | 357 | 347 | 337 | 325 | 314 | 302 | 200 | 278 | 268 | 254 | 242 | 231
408 | 400 | 301 | 381 | 360 | 357 | 345 | 232 | 310 | 306 | 293 | 280 | 268 | 255
444 | 435 414 | 402 | 380 | 376 | 362 | 348 | 334 | 320 | 306 | 203 | 280
478 | 470 | 450 | 447 | 435 | 421 | 407 | 392 | 377 | 362 | 347 | 333 | 318 | 304
513 | 504 480 | 467 | 453 | 438 | 422 | 406 | 300 | 375 | 350 | 344 | 329
547 | 538 | 526 | 513 | 490 408 | 452 mimmmmm
581 | 571 | 550 | 546 | 531 | 515 | 400 | 482 | 464 | 447 | 420 | 412 ] 305 | 378




252 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 = —/ D11 .
Bafety factor 4. 36 000 r*
Simo s | Woigh Arts | et | Radivsof|  Lemgth
of of of | golumn | Gyration | G¥ration in Feet.

Angles. Plate, | Column, | Sastion. | Axis 1-1, | AXis 2-2

Inches. Inches, |LhsperFt.| 5q. Ins, | Inches. | Inches. | 2 4 8
8 x8%x%| 10x3¢ | 265 | 774 | 116 | 407 | 98| 92| &7
€ k - l.% 330 | 061 | 118 | 405 | 119 | 115 | 100
) - . 392 | 1143 | 121 | 408 | 141 | 137 | 130
- L E = !} 453 13.26 1.24 401 184 159 151
I 4 510 | 1500 | 127 | 390 | 186 | 180 | 172
e <« Xl « % | 571|167 | 130 | 396 | 207 | 202 | 108
814x284x{| 10x¥ 281 826 | 139 413 | 102 | 100 | 96
1 ks !'c i ;g 35.0 1025 | 142 411 137 124 119
A G | 416 | 1219 | 145 | 400 | 151 | 148 | 143
s 4 F| 3 ope| 81| 1ai0 | 148 | 407 | 175 | 171 | 165
. % « 12| a48 | 1600 | 151 | 405 | 190 | 105 | 1s8
#is « 2| 807 |.1787 | 154 | 403 | 222 | 217 | 210
4 x3 xiz 12x 416 | 1201 | 158 | 401 148 | 143
. . » 403 14.42 161 4.80 176 171
CA R I,'; 57.0 | 1673 | 164 | 487 198
« o B8« IE| w8 | 1000 | 166 | 485 332 | 226
% * l" i I'i 720 | 21.23 1.60 4.83 260 | 253
« o« Bl o« K| 709 | 843 | 172 | 481 287 | 27
- ~ ii - 873 25.61 1.75 4.79 314 306
A e Y L o6 | 2778 | 178 | &7 340 | 332
= < ﬂ . + 1016 | 2087 1.81 4.7 366 | 358
s s« Bl = 1089 | 3194 | 181 472 302 | 383
5 xalixg 14;;2 07 | 1462 | 198 | 537 180 | 178
S| . 505 | 1745 | 201 | 575 215 | 211
G g M g 2025 | 204 | 578 249 | 245
s« 1g] 782 | 200 | 207 | 571 253 | 278
Wiy # - 876 | 2576 | 200 | 5.0 317 | 312
&), e - 900 | 843 | 212 | 567 |..... 351 | 345
o - 1060 | 3111 | 215 | Bes [iioi! 384 | 377
" & . 1149 | 3374 | 218 | 5.62 | 416 | 410
¢+ | ¢ {19 3638 | 221 | 560 449 | 442
., . ﬁ “ 1325 | 38903 | 224 | 5358 481 | 478
L “ 1414 | 4140 | 227 | 556 512 | 505
8 x8%xy| 16x%5 | 672 | 1wes | 248 | 668 |..... | 244 | 240
R L f; 78 | 238 | 240 | 680 |...... 283 | 27
“« . « 884 252 | 0.64 322 | 318
ol . “ 990 | 20.12 | 254 | 661 . 360 | 356
« & . | 10006 | 3220 | 257 | 650 300 | 304
¥ 8 s 1198 | 3524 | 280 | 637 136 | 431
o . * 1304 | 3824 | 2603 | 635 474 | 468
. = . 1402 | 4124 | 266 | 683 ...l 511 | 505
o ‘ 150.4 | 4420 | 260 | 651 542
#el | . - 1602 | 4712 | 272 | 648 578
a . 170.0 275 | a4 11l 620 | 613




CAMBRIA STEERL, 2563

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 = —
Safety factor 4. 1+

50000 I
azLy
36 000 r*

Length in Feet,

8 |10 12 14 | 16 18 20 |22 24 262830 32|84

| [ b e _I_:_'-'-- ——
s1| 7| 6 | o
102 93| 85| 77
122 | 112 | 103 | 9
142 | 131 ml 100

162 | 150 | 138 | 128
182 | 160 | 156 | 143 |
a1 8 | 80| 73 |

114 | 107 | 100 | 02
120 | 111

Liikoid

—
&

- 363
E =3
-

g
=
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g
-
&
&

3
g
= § -
ssmENENEEE
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254 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 = —5.}102—(1)? 1
Safety factor 4. 1% 361000 12
s e | Voign | 3P Radigot| Radins o
Angles. Pate. | Column, | goumn | Qymation I itsza| In¥eet.
Tnches, Inches, | Tbs.perFt| Sq. Ins. | Inches. | Inches, | 2 | 4 | 6
8 x8lixy| 12xY 232 8.24 112 4.87 02
DR | B2|wm o | 4w 115
¥ ELAR 3 a7 | 1218 | 117 | 48 138
D i O p| c | g3 un|t 481 160
i - 544 | 1600 | 123 | 478 183
s « xl < X| 610 | 1787 | 126 | 470 205
81ex84xl | 12xY 208 876 | 135 404 101
#0=Ce S a7z | 1087 | 138 | 492 126
¥ - a1 | 1284 | 14 | 40 151
RN o 2| 511 | 1497 | 143 | 488 175
o “ % 580 | 1700 | 146 | 485 199
s v Xl o x| e8| 899 | 149 | 48 223
4 38 x fr| 14 87 | 127 | 154 | 57 150
i (o i 510 | 1517 | 157 | 870 170
(e “ 6.0 | 1761 | 160 | 568 208
« . “ 682 | 2000 | 162 | 588 237
« “ 764 | 2235 | 165 | 563 265
o . 841 | 2467 | 168 | 51 204
P . o19 | 2690 | 171 | 550 322
R - (N 997 | 2028 | 174 349
SRE ﬂ . 1071 | 3150 | 177 376
= o Bl « 3| udo | meo [ 150 403
5 x38lx 13:& 518 | 1524 1.4 183
= CatTiggl e 520 | 1820 | 197 219
SO 718 | 2012 | 200 255
SRR 816 | 2400 | 202 290
wp, . 914 205 325
. . - 1012 | 2068 | 208 350
. . . 1106 | 3248 | 211 393
. . - 1200 | 3524 | 214 127
R IR 1204 | 3800 | 217 461
i e WA v 1384 | 4068 | 210 494
PR B« I vl I 527
6 18 18 608 | 2043 | 242 249
9 x@uad| 10x% | 8 | 27 | 24 200
« « BB 55| 08| 7w | 347 330
I3RS 1028 | 3025 | 250 360
.« - 11390 | 3345 | 252 4090
st | 1¥ l-f . 1245 | 3662 | 255 448
Ke | bar ' thel' 1355 | so7d | 288 456
« . f‘ . 157 | 428 | 201 525
R 4 B 1564 | 4595 | 204 563
= . i] « | 1666 | 4900 | 2067 600
I « 1 | wes | 5200 ! 270 637




CAMBRIA STEEL. 266

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRA-
TION, AXIS 1-1.
50000 1
14 (2L

Based on Gordon's Formula, P =
Safety factor 4. 36000 2

Length in Feet.

8 |10 12 |14 (16 18 20 22 24 26|28 30|32 |34
A e ] A 8 )
| | n| '
89

128 | 118 | 107 | 97

150 | 138 | 126 | 114
171 | 158 | 145 | 131
192 | 178 | 164 | 149

GBS
S3%
i
8
258

SIERERER

§828E<3

EEEREES
288

geg
g
&
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2566 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

ERBHRSN

SQUARE ENDS.
CALCULATED FOR LEABT RADIUS OF GYRA-
TION, AXIS 1-1.
Based on Gordon's Formula, P = -—53—2({)—‘ %
Safety factor 4. 1+as 000 r2
Size Sise | Weight | Ares | least | Radius
of of ':f of |Radinsof| of | Length in Feet
Column | Gyration | Gyration :
et Pade | Golumn. | oo, | AXis 44 | ATia 23
Inches. Inehes. |Lbs.perFi.| Sq.Ins. | Inches, | Inches, | 6 8 10
x8Mix 14x lll 80.8 | 23.73 3. 5.92 202 | 280
1 e . 1'2 91.8 27.00 3. 5.90 332 | 320 | 34
b e o 103.2 30.24 3. 5.87 372 | 368 | 363
i - eobg 113.7 33.43 3. 5.85 412 | 407 | 402
g 28 e Jg 124.7 36.63 3 5.83 451 | 446 | 440
15 15 ke B 135.3 30.74 3 5.81 490 | 485 | 478
L x 2E ﬂ 145.9 42.86 3 5.79 528 | 523 | 516
A " N 156.5 45.93 3 5.76 567 | 561 | 553
£ " 45 166.6 40,01 3 5.74 598 1
- £ o 176.8 52.00 3 5.72 642 | 635
x3lx 16x % 83.8 24.60 6.75 303 | 200 | 294
4 i b © 95.2 28.00 6.73 345 | 340 | 335
s o "o 107.0 31.36 6.71 386 | 382 | 376
i 13 A 118.0 34.68 6.60 427 | 422 | 416
% 8 A 1204 38.00 6.67 468 | 463
i ok L W T 140.4 41.24 6.64 508 | 503 | 496
“ o o ;i 1514 | 4448 6.62 | 548 | 542 | 535
A s "ois 1624 47.68 6.60 588 | 582 | 574
> L £ il 173.0 50.88 6.58 627 | 621 612
1t i - 183.6 54,00 6.56 666 | 650 | 651
]’, 48 7.58
le 00 7.55
i; .49 783
- 93 7.51
1 38 7.49
!»i T4 747
‘t 11 T44
. 742
if 740
7.38
8.

ot COCOROMOIIOES CODICODICOCOCITAMIND COLOLADILALADACALAL gac £
s§assasa BoobezhEne RhbRiEzaRs RhRERLEEES

]
=C0
*
Hobshbieih HRSNERENR G MR MRS R
o
-0
-

g
SEREZRGR3E BRSEEIABES

= o % 100.4 56.00 680 674
x 8 x 20x f; 80.8 | 26.35
" e L 102.0 30.00 B.37 360 358
o il L ;‘; 114.7 33.61 8.34 413 402
Ll 14 & 126.5 37.18 8.32 457 445
5 . AE 138.7 40.75 8.30 501 488
5 4 u 150.6 44 8.28 545 530
b o i 162.5 47.73 8.25 588 572
e b “olg | 1143 51.18 3 823 630 814
4 i i ¥ 185.8 3.12 8.21 656
& i 2t 197.2 58.00 3.15 8.19 715 897




CAMBRIA STEEL. 257

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.
SQUARE ENDS.

CALCULATED FOR LEAST RADIUS OF GYRA-
TION, AXIS 1-1.
50 000

Based on Gordon’s Formula, P = —azn
Bafety factor 4. +36 000 r=

Length in Feet.

12 |14 | 16 13‘20‘83‘34‘26 28 |80 |82 |84 36 /88|40

270 | 274 | 267 | 260 | 253 | 246 | 238 | 230 | 222 | 214 | 206 | 198 | 101 | 183 | 176
318 | 312 | 305 | 207 | 280 | 280 | 271 | 263 | 254 | 245 | 236 | 227 | 218 | 210 | 201
g-a; 350 | 342 | 333 | 324 | 315 | 305 | 205 | 286 | 276 | 266 %585 246 ?&g 228

g

g

g

g

2

g
EERBBHR 855

2
o
=
o
2
=
@©
g
=
-
S
3
g
£
]
]
&

3

28
2g
g

g8
38
H
8%
28
£2
a6
&




258 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 = %- L
Safety factor 4. + 360001
: Area Loast -
5 | VP oL, [t S| Length
jumn aet.

Angles, Plste, | Column. | goetion. | dovis . | Axis 22

Tnches. Tches. (LbaperFi| Sq.[ns. | Tnshes | Inches. | 4 | 6 | 8

2 6x 231 | 674 | 124 | 241
§ aPasi| OxX | B3| 83 | 137 | i%
witla a ﬂ 341 | 003 | 130 | 237
o v * 39.3 “ 1

r% 1151 | 138 | 235

“« « 12| 442 | 1300 | 136 | 233
O s (R =0 B 5 I A 5

2 7x 751 | 148 | 288
ixPha| T | R 1| 16 | 25
I 1:2 “ & 377 | 107 | 152 | 284
1B iR g|op|
- - a
xi el dit] Css0 | 1638 | Ter | 278
4 x8 x 8x 373 | 1088 | 167 | 3.2
T i% “ Q 443 | 1202 | 170 | 323
« a « SL1 | 1498 | 173 | 321
« a ﬁ . ili 580 | 1700 | 176 | 318
gonrat gl A 640 | 1898 | 170 | 316
w. w gl e ﬁ 714" | 2092 | 182 | 314
. o« g . 770 | 2286 | 185 | 312
¥ o« 4| = 844 | 2476 | 180 | 310
EL B e 905 | 2662 | 192 | 308
w o« del o« gl 070 | 2844 | 105 | 3.08
g pegl tong| il ng g | 18
e o B o B 80| 1850 | 213 | 400
sor Bl GBI A e e b
- - 5
G ;% « 885 | 2593 | 222 | 400
R (R 966 | 2836 | 225 | 398
g 4 % . 104.7 | 30.7¢ | 220 3.96
« ﬁ “ 1128 | 3313 | 232 | 363
RS e |1 A 1206 | 3543 | 235 | 3m
« & 3g| -« ﬂ 1287 | 3774 | 238 | 380
8 x8%x3| 12x35 | 621 | 1818 | 256 | 501
g =dn) 13 710 | 2113 | 259 | 499
« f% “ f% 816 | 2400 | 262 | 497
. < B | 011 | %o | 368 | 49
.« . 1105 | 3249 | 271 | 491
. 2k « 4| 1202 | 3524 | 274 | 488
el . 1202 | 3799 | 277 | 436
s u . 1385 | 4070 | 280 | 484
w4 “ ? 1475 | 4337 | 283 | 482
« o« . 1564 | 4600 | 286 | 430




CAMBRIA STEEL.

259

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 = _5’(:%.
Safety factor 4. 1+ 35000 1

Length in Feet.

488

479

| 448 434'435
14&9 450




260

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 3-2. .
Based on Gordon's rormula,l’--%- L
Safety factor 4. 1+ 36,000 2
Least [
ol B e P N
1 Gyrati yration in Feet

Angles Piats, | Column, | Sumn | Syration | T2

Tnches. Inches. |LbsperFi| Sq. Ins, | Inches, | Inches, | 4 | 6 8
8 x24xY| Bxly | 248 724 | 110 3.25
e OROAER S 5| oo | sos | 12 | 323
O s o] (s §§ 366 | 1068 | 125 3.21
= . fz “ ﬁ 423 | 1238 | 128 3.10
< a 476 | 1400 | 131 3.17
n = xl o« & | 533 | 1582 | 134 3.15
814x24x¥4| Bx 26.4 796 | 144 3.31
yargs % BxX 329 0.62 | 147 3.28
o s 1:{ 39.0 | 1144 | 150 3.26
AR o 451 | 1322 | 1.53 3.24
et s b e IR f% 51.2 | 1500 | 1.56 3.22
o chan el e e ] Bse | 184 | 150 3.20
4 x8 x 10x 304 | 1140 | 162 4.00
5 n] ;I: = ;; 468 | 13.67 1.65 4.07
b % 1S e 5 f; 541 | 1580 | 1.68 4.04
a u gal 64 | 1800 | 1.71 4.02
= R Yofe| 887 | 2001 1.74 4.00
i o % i 75.7 | 207 | 17 3.98
b £ !i " 3| 826 | 2424 | 180 3.96
&R bex 4l = 3¢ | 805 | 2828 | 18 3.04
L ARG £ ? 06.0 | 2825 | 186 3.02
& w0 gen o= %8 ] 1080 | 30:19 | 180 3.90
b x3uxfs| 12x% 478 | 1399 | 203 4.95
s CwTTTael % s | 560 | 1670 | 206 | 4.92
i 3 s ' g 659 | 1037 | 2.08 4.
&4 )6 agt, & 748 | 2200 | 211 4
2 ) ;-. 838 | 2463 | 214 4.86
£ W el 4 e | 027 | 2TIR | 2IT 4.84
] S 101.3 | 2973 | 220 4.82
SRS P [N I‘ 1008 | 3224 | 22 4.80
s = Hl - Ti 1184 | 3475 | 29 | 478
ORI AN, - ,? 1265 | 37.18 | 220 4.76
« o« @l <« §| 1351 | 3061 | 233 | 474
68 x8Mxig| 14x3g | 647 | 1803 | 251 5.85
. "Lﬁ ﬁ * }& 748 | 2201 2.54 5.83
« & gl = 1g| 850 | 2500 | 257 SHEL L
T . 05.2 | 2800 | 259 5.70
£ L i" . % 1053 | 30.95 | 262 Gl LB W R
£ 8 . 1151 | 33.87 | 265 5.74
£ = 37| 1253 | 3674 | 268 5.72
SN » ii 1347 | 39.62 | 271 5.70
g - 1445 | 245 | 274 5.68
« = {? 1588 | 4525 | 277 5.66
By AE # 163.2 | 4800 | 2381 5.64




CAMBRIA STEEL. 261

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR B.ASDI‘U'! OF GYRATION,

' 50 000
Based on Gordon’s Formula, P = —__(_13-__1:-5"'
Safety factor 4. 36 000 2

Length in Feet.

1012|1416 |18 | 20 |22 |24 |26 |28 30 82|34 |36 88|40

87| 86| 84| 83| 81| 70| 77| 74| 72| 70| 68| 65| 63| 61| 50| 56
108 | 106 | 104 | 102 | 100 | 97| 95| 92| 80| 86| 83| 81| 78| 75| 72| 70
129 | 127 | 124 | 122 | 119 | 116 | 112 | 100 | 106 | 102| 09

149 | 146 | 143 | 140 | 137 | 133 | 130 | 126 | 122 | 118 | 114)| 110 | 106 [ 102 | 90| 95
168 | 166 | 162 | 159 | 155 | 151 | 147 | 142 | 138 | 133 | 129 | 1.
188 | 184 | 181 | 177 | 173 | 168 | 163 | 158 | 153 | 148 | 143 | 138 | 133 [ 128 [ 123 | 119

78 63

116 | 114 | 112 | 110 [ 108 | 105 [ 102 | 99| 96| 03| 90| &7| 84| 81| 78| 75
138 | 136 | 133 | 130 | 127 | 124 | 121 | 118 | 114 | 110|107 | 103 | 100| 96| 03| 80
150 | 157 | 154 | 151 | 147 | 144 | 140 | 136 | 132 | 127|123 | 110 | 115 | 111 | 107 | 108
181 | 178 | 174 | 171 | 167 | 162 | 158 | 153 | 149 | 144 | 130 | 134 | 130 | 125 | 120 | 116
201 | 198 | 194 | 190 | 186 | 181 | 176 | 171 | 165 | 160 | 155 | 140 | 144 | 130 | 134 | 120

140 | 1390 | 137 | 135 | 133 | 131 | 120 | 126 | 124 | 121|118 | 115| 112|110 | 107 | 104
167 | 165 | 163 | 161 | 150 | 156 | 153 | 150 | 147 | 144 | 141 | 137 | 134|130 | 127 | 123

g
g
2
g
5
g
g
g
g
g
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262 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 Formuls, P = — 000 . 17
Safety factor 4. 1+ 350008
s o | e A | et gﬂﬂgﬂf Length
0 yration £
Angles. Piate. | Golumn, | Soiumn | Eymation | Fio22. SR
Tadhar, Taches. {Lbs.per FL.| 5q. Ins. | Tnchea. | Inches, | 6 | 8 | 10
8 x24x 10x 4 26.5 7.74 | 116 4.07
Suals E “ é 330 | o61 | 118 | 405
. . 302 | 1143 | 121 | 403
(e E s | &3 | ;a1 101
« « 510 | 1500 | 127 | 399
« « 3| = x| ®m1| 1875 | 130 | 396
1412 10x 9s1 | 826 | 130 | 413
xR 10 E 350 | 1025 | 142 | 411
“« “ $16 | 1210 | 145 | 400
.« o “ 451 | 140 | 148 | 407
« % « J5| 588 | 1600 | 181 405
e o F| o« x| 607 | 1787 | 154 | 403
4 13 i 12x% | 416 | 1211 | 188 | 401
4 5% S35 | 493 | 1442 | 1s1 | 480
LAl Sp| Ei|sm w4
« o« I 648 | 10.00 | 166 | 85
“« % - % 726-| 2123 | 189 | 483
il | e “ 709 | 2342 | 172 | 481
o | « 873 | 2561 | 175 | 47
« W « 32| o486 | 2778 | 178 | 4w
AN ] i | 1016 | 2087 | 181 | 474
« o« gl e 3| 1089 | 3194 | 184 | 472
5 x3 14 40.7 | 1462 1.08 5.77
9 xPaxp 12 '% 595 | 1745 | 201 | 876
A I 8 | 2025 | 204 | 573
. « 3% | 783 | 23 207 | 571
Dor o fel ip| Es|mm o2 | s
« . “ 969 | 2843 | 202 | 567
e ] e 1059 | BL11 | 215 | 564
« o« Bl o 1149 | 8374 | 218 | 562
« = ﬂ “ 1230 | 3638 | 221 | 5.60
. . « ¢t 1325 | 38908 | 294 | 538
« o« @ « g e| 0% | 227 | 53
68 =x3lix 16x? 6872 | 10,68 2.46 B.68
¢ 2% E “ é 778 | 2288 | 249 | 666
P . 884 | 2000 | 252 | 664
5 i T 99.0 20.12 2.54 .61
. % - ﬁ 1006 | 3220 | 257 | 640
. o - 1108 | 3524 | 260 | 657
« « 1804 | 3824 | 263 | 635
- o % Ls i-l 140.2 41.24 2.66 6.53
L 8 . 150.4 44 20 2.60 6.51
“« . « ? 1602 | 4702 | 272 | 648
“ o “ 1700 k 5000 | 275 | 648
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CAMBRIA STEEL. 263

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 =

50 000 1
+ a20F

Safety factor 4. 36 000 1

Length in Feet.

22 |24 |26 |28 180 |32 |34 |36 |38 |40

613

87| 85| 83| 81| 80| 78| 76| 74| 72| 7O
107 (105 | 103 (101 | 88| 66| 04| 01| 80| 86
128 | 125 | 123 | 120 | 117 | 114 | 111 | 108 | 105 | 103
148 | 145 | 142 | 138 | 135 | 132 | 128 | 125 | 122 | 118
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264 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 ‘l'm-mnls,r-——‘m(:?;t—]’- k
Safety factor 4. 1+ 350001

Sine sim | Weign Ao | st [ Radinsot|  pongth

of of Golumei | Gyration | O77ation in Feet.

Angles, Plate. Column. | gastion, | Axis -1, | Azis 2-2.

Toches. | Tnches |LbsperFi 69 Ins | fnches | foches. | 6 | 8 | 10
8 x8%xl{| 18x35 | 22 | 824 | 112 | 487 |
« T g « & 352 | 1023 | 115 | 485
- = 1 H 41.7 1218 | LIT 4.53
« . !1.| « g 483 | 1413 | 120 | 481
= e 2 - 54 1600 | 123 4.78
© & ‘%l = % | 610 | 1787 | 126 | 4.76
8l4x24x¥ | 12x% | 298 876 | 135 | 404
S ,&| 372 | 1087 | 138 | 492
- - ;i b 7 441 1294 1.41 4.90
wooa gl i%' 511 | 1497 | 143 | 488
G | BT 580 | 1700 | 146 | 485
s o« Wl H| 646 | 1800 | 140 | 483
4 x3 x 14;;:;' a7 | 1274 | 15 | 572
& ‘ 519 | 1517 | LB7T | &.70
“« “ fz 600 | 1761 | 1.60 | 5.08
x| s g 682 | 2000 | 1.62 | 566
A i f' “ 764 | 2236 | 185 | 563
a = fr - ﬁ 841 | 2467 | 168 | 501
o A b 0919 26.00 1.71 5.50
= = i « 32| 907 | 2020 | 174 | 557
;AR e ;ﬂ 1071 | 3150 | 177 | 555
B ¥ 3 s 1g | 1149 i 33.60 1.50 | 5.53
5 x84x r‘ 16 x % 518 | 1524 1.04 059
« TeU] TaTic | @0 | 1820 | 197
- o« Bl K| 8| aw| 2%

b, | s 914 | 2688 | 205
. L ag . 101.2 20.68 2.08
« fl “ 1106 | 3248 | 211
AR R i B 1200 | 352¢ | 214
g L ﬂ - ii 120.4 ’ 3800 | 217
#2160 18 . 1384 | 40.08 | 219
CRER S “ a 1478 | 4336 | 222
8 x8MxY%| 18:x% 60.8 | 2043 242
. o] I‘.[ i tg 80.8 23.70 24
= = 1| 91.8 | 2700 | 247
" h :.I - z'. 1028 30.25 250
« o« del o« | 3539 | 3345 | 252
£ - “ !f 1245 | 3662 | 255
¥ 1 % . 1355 30.74 258
. W lij - ,j 1457 | 4287 | 281
= ; . 1564 | 45. 2.4
&K “ ﬂ 166.6 | 40.00 | 267
LAY . 1768 | 5200 | 270




CAMBRIA STEEL. 265

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED romsxmuu OF GYRATION,

Based on Gordon’s Formula, P = __5_(%10_20%!_ 1
Safety factor 4. 1+ 36 000 1%

Length in Feet.

12 |14 |16 |18 |20 |22 |24 |26 |28 |30 |32 |34 |36 | 38 | 40
101 [ 100 | 99| 98 9?1- 05| 04/ 03| 91| 00| 88| 86| 85| 83| Bl
125 | 124 | 123 | 121 | 120 | 118 | 116 | 115 | 113 | 111 | 100 | 107 | 105 | 103 | 101
140 | 147 | 146 | 144 | 143 | 141 | 139 | 137 | 134 | 132 | 130 | 127 | 125 | 122 | 120
172 | 171 | 169 | 167 | 165 | 163 | 160 | 158 | 155 | 153 | 150 | 147 | 144 | 141 | 138

187 | 154 | 182 | 179 | 176 | 173 | 170 | 166 | 163 | 160 | 156
218 | 216 | 214 | 211 | 209 | 206 | 203 | 109 | 196 | 193 | 180 | 185 | 182 | 178 | 174

107 | 108 | 105 | 104 | 103 | 101 | 100 | 98| 97| 05| 04| 92| 00| 83| 87
133 ( 131 | 130 | 129 | 127 | 126 | 124 | 122 | 120 | 118 | 116 | 114 | 112 | 110 | 107
158 | 157 | 155 | 153 | 152 | 150 | 148 | 145 | 143 | 141 | 138 | 136 | 133 | 130 | 128
183 | 181 | 180 | 178 | 175 | 173 | 171 | 168 | 165 | 163 | 160 | 157 | 154 | 151 | 148
207 | 206 | 204 | 201 | 199 | 106 | 104 | 191 | 188 | 184 | 181 | 178 | 174 | 171 | 167
232 | 230 | 227 | 225 | 222 | 219 | 216 | 213 | 209 | 206 | 202 | 198 | 194 | 190 | 186

156 | 156 | 1564 | 153 | 152 | 150 | 149 | 147 | 145 | 143 | 142 | 140 | 137 | 135 | 133
187 | 185 | 184 | 183 | 181
216 | 215 | 213 | 212 | 210 | 208 | 205 | 203 | 201 | 108 | 105 | 193 | 100 | 187 | 184
246 2;; 242 E{Di g{'!ig 236 | 233 | 231 | 228 | 225 | 223 | 218 | 215 [ 212 | 208

303 | 301 | 209 | 208 | 204 | 201 | 288 | 284 | 281 | 277 | 273 | 260 | 265 | 261 | 257

921 | 318 | 314 | 311 | 307 | 303 | 208 | 204 289 | 285 | 280
350 | 357 | 354 | 351 | 348 | 344 340 | 336 | 332 | 328 | 323 | 318 | 313 | 308 | 303
386 | 384 | 381 | 378 | 374 | 370 | 366 | 302 | 357 | 352 | 347 | 342 | 337 | 331 | 326

i
2
<
<
3
|
=
a3
!
=
=
Z
=
-
-
=
=
=
o
=

|
|
200 | 250 | 258 | 256 254‘252 250 | 248 | 246 | 243 | 241 | 238 | 235 | 233 | 230

606 | 603 | 601 | 508 | 505 | 501 | 587 | 583 | 578 | 674 | 56O | 563 | 568 | 552 | 54T
643 | 041 | 638 | 634 | 631 | 627 | 623 | 618 | 614 | 609 | 603 | 508 | 592 | 586 | 580




266 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.
CALCULATED FOR n%qa OF GYRATION,
' it
Based on Gordon's Formula, P = —% .
Safety factor 4. 36 000
Size Sizo Weight | Ares | Least Ipggingof| Length
o L Wﬁ anll Eél;in“ng szf; in F
Angles, Flata. mn. | o tion. | Axis 1-1, Axis 2-2. eet.
|
Tnches. Inches.  |Lbs.perFt.| Sq.Ins. | Inches. | Inches. | 10 12
7x8lx g 14x }'r 80.8 23.73 3.05 5902 203 292
Lot L "o 14 018 27.00 3.08 5.90 334 332
L ;‘: - 12 -103.2 30.24 3.11 5.87 374 372
AL o4 o 113.7 33.43 3.13 5.85 413 411
LR B L I} 124.7 36.63 3.17 5.83 2 450
38 i i 135.3 39.74 3.20 5.81 401 489
L a8 ii 145.9 42.86 3.23 5.70 529 527
S Ei ' é 156.5 45.93 3.26 5.76 567 564
TE 8 £ 166.6 49,01 3.29 5.74 605 602
T O oo I | 176.8 52.00 3.32 5.72 642 639
7x3Mx i; 16x }E 838 24.60 3.00 6.75 304
EoAts Lo | 95.2 28.00 3.02 6.73 346
e € L 107.0 31.36 3.06 6.71 387
N 55 g 118.0 34.68 3.08 6.60 428
S b it 1204 | 8800 | a1 6.67 469
iy i 140.4 41.24 3.14 6.64 509
"o ﬁ “ ﬁ 114 | 4448 | 317 | 662 549
1] gk A8 162.4 47.68 8.20 6.60 588
e 6 . EI 173.0 50.88 3.23 6.58 627
A8 A8 i 183.6 54.00 3.26 6.56 666
Tx8lix 18«x 86.8 2548 2.94 7.58 315
axixg | ABxge | R4 | B0 | 3w | 788 350
L g = ig 110.8 32.40 3.00 7.53 402
A5, ] 122.3 35.93 3.02 7.51 445
S e r} 134.1 39.38 3.06 7.49 487
-l it 1455 | 42.74 | 3.08 747 520
g 2 ﬁ 156.9 46.11 311 T.44 570
M g b ﬁ 165.4 40.43 3.14 742 612
s g 170.4 52.76 317 7.40 652
S il § 190.4 56.00 3.20 7.38 693
Tx3laxqyy 20z 898 | 2635 2.89 8.39
A . 1 e 30.00 2.92 ' 837
g % i 1147 33.61 2.95 8.34
grs o ot 126.5 37.18 297 8.32
£ o ﬁ " 138.7 40.75 3.00 8.30
iy e 50.6 3.03 8.28
8705 o 162.5 47.73 3.08 8.25
A ot 174.3 5118 3.09 8.23
ol e 185.8 54.63 3.12 8.21
L L 197.2 58.00 3.15 8.19
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CAMBRIA STEEL.

287

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION,
AXIS 2-2.

I
Based on Gordon’s Formula, P = —3‘%%
Safety factor 4. 1435000 v
Length in Feet.
14 |16 (18 |20 |22 |24 |26 | 28 | 80 |32 |34 |36 |38 40
200 | 288 | 286 | 284 | 281 | 278 75 | 272 | 260 | 260 | 262 | 258 251
330 | 328 | 325 | 323 | 320 | 317 | 313 | 310 302 | 2 204 | 289 | 285
370 | 367 | 364 | 361 | 358 351 | 347 | 342 | 338 | 333 | 329 | 324 | 819
400 | 406 309 | 396 | 302 | 387 | 383 | 378 | 373 | 368 | 363 | 358 | 352
47 | 444 | 441 | 437 3 | 420 | 424 | 419 | 414 | 408 | 403 | 397 | 301 | 385
486 | 482 | 478 | 474 | 470 | 465 | 460 | 455 | 449 3 | 437 | 431 | 424 | 418
523 | 520 | 516 | 511 | 506 | 501 | 406 | 400 477 | 471 | 464 | 457 | 450
561 | 557 | 553 | 548 | 543 | 537 | 531 | 525 | 518 | 511 497 | 480 | 482
598 | 594 5684 | 578 | 572 | 566 | 560 | 552 5 | 537 | 529 | 521 | 513
635 | 630 | 625 | 620 | 614 | 60T | 60O | 503 | 586 | 578 | 570 | 561 | 553 | 544
302 | 301 | 200 | 297 | 295 | 203 | 290 285 276 | 273 | 270
844 | 342 | 340 | 338 | 336 | 333 | 330 | 327 | 324 | 321 | 318 | 314 | 310 | 307
385 | 383 | 381 | 370 | 376 | 373 | 370 | 366 | 363 352 | 347 | 343
426 | 424 1| 419 | 416 | 412 | 400 | 405 | 401 | 397 | 393 | 380 | 384 | 379
407 | 464 | 461 | 458 | 455 | 451 | 448 | 443 | 430 | 435 425 | 420 | 415
507 | 504 | 501 | 498 | 494 | 400 | 486 | 481 | 477 | 472 | 467 | 461 | 456 | 450
546 | 543 | 540 | 536 | 532 | 528 | 524 | 510 | 514 | 509 497 | 401 | 485
586 | 582 | 570 | 575 | 571 | 566 | 561 | 556 | 551 | 545 | 530 | 633 520
624 | 621 | 617 | 613 | 600 | 604 | 508 | 503 | 587 | 581 | 574 | 568 | 561 | 554
663 | 659 651 | 646 | 641 | 635 | 620 | 623 | 616 | 600 | 602 | 505 | 688
814 | 813 | 312 | 310 | 308 | 306 | 304 | 302 207 | 205 | 292 | 200 | 287
358 354 | 353 | 351 346 | 344 | 341 | 338 | 335 | 332 | 320 | 326
401 | 399 | 397 | 395 | 393 | 300 | 388 370 | 376 | 372 | 369 | 365
443 | 441 | 430 | 437 | 434 | 432 426 | 422 | 410 | 415 | 411 | 408 | 403
485 | 483 | 481 | 478 | 476 | 473 | 460 | 460 | 462 455 | 450 | 446 | 442
527 | 525 | 522 | 519 | 516 | 513 | 510 408 | 493 | 480 | 484 | 479
568 563 | 560 | 557 | 553 | 550 | 546 | 541 | 537 | 632 | 527 | 522 | 517
60D | 607 | 604 | 601 | 507 | 503 | 580 580 | 575 | 570 | 565 | 560 | 554
650 | 647 | 644 | 641 | 637 628 | 624 | 619 | 613 | 608 | 602 | 596 | 590
600 | 687 | 684 | 680 | 676 | 672 | 667 | 662 | 657 645 | 639 | 633 | 626
326 | 325 | 324 | 322 | 821 | 810 | 317 | 315 | 313 | 311 | 300 | 307 | 305 | 302
371 | 370 | 368 | 367 | 365 | 363 | 361 | 350 | 357 | 354 | 352 | 340 | 340 | 344
415 | 414 | 412 | 411 | 409 | 407 | 404 | 402 | 300 | 307 | 304 | 301 | 388 | 385
460 | 458 | 466 | 454 | 452 | 450 | 447 442 | 430 | 436 | 432 | 420 | 426
503 | 502 405 | 403 | 490 | 487 481 | 477 | 4 470 | 466
547 | 545 | 5643 | 541 | 538 532 | 529 | 526 | 522 | 518 | 514 | 510 | 506
590 | 588 | 585 | 583 | 580 | 577 | 574 | & 567 | 563 | 550 | 554 | 550 | 545
632 | 630 | 628 | 625 | 622 | 619 | 615 | 612 603 | 599 | 594 | 590 | 585
675 | 672 | 670 | 667 | 664 | 660 6 | 652 | 648 | 644 | 630 | 634 | 620 | 623
717 | 714 | 711 | 708 | 705 | 701 | 697 688 | 683 | 678 | 673 | 667 | 662




268 CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.

SQUARE ENDS.
" 50 000
Based on Gordon's Formula P = —aEnE Safety factor 4.
1436 000
Weight
of of esch | of Golumn | Radius of Length in Feet.
Obannel. | Channel. | Beetion. | Gyration

Inches. |Lbs.per Poot.| 8q. Ins. | Inches 4 6 8 | 10 I 12 | 14

8.0 4.76 2 34 50 58 57 55 54
& 105 6.18 221 76 75 i 71 ] 7
ok 13.0 7. 2.13 4 03 90 88 85 81
" 155 9.12 2.06 112 | 110 | 107 | 104 | 100 06
8.75 5.70 2.72 7 70 ] 68 66 65
5 7.20 2.59 80 88 87 85 83 81

ne 14.75 8.68 2.50 107 | 106 | 104 | 102 | 09
i 17.25 10.14 244 125 | 124 | 121 | 119 | 116 | 112
i 19.75 1162 239 144 | 142 | 130 | 136 | 132 | 128
8 11.25 6.70 311 83 ) 82 | 79 77
o 13.75 8.08 299 100 99 08 o7 095 0
i 16.25 0.56 19 | 117 | 116 | 114 | 112 | 109
v 18.75 1L.02 282 187 | 135 | 134 | 131 | 128 | 125
4 2125 12.50 277 166 | 163 | 151 | 140 | 145 | 142
13.25 7.78 345 96 05 4 03 01
g 15.00 8.82 3.47 100 | 108 | 107 | 105 | 108
L 20.00 11.76 3.20 145 | 143 | 142 | 130 | 187
| 25.00 14.70 3.08 181 | 179 | 177 | 173 | 170
10 15.0 8.92 384 110 | 110 | 100 | 107 | 108
- 200 11.76 3.66 146 | 144 | 143 | 141 | 130
" 25.0 14.70 3.52 182 | 180 | 178 | 176 | 178
it 30.0 17.64 341 218 | 216 | 213 | 210 | 207
= 35.0 .58 3.31 254 | 251 | 248 | 245 | 240
12 20.5 12.08 4.61 140 | 148 | 147 | 148
i 250 14.70 443 181 | 180 | 179 | 177
4 30.0 17.64 428 | 217 | 216 | 214 | 211
3 35.0 20.58 4.17 254 | 251 | 240 | 46
v 40.0 23.52 4.00 289 | 287 | 284 | 281
16 3.0 10.80 5.50 | 246 | 244 | 243 | 241
3 35.0 20.58 5.50 255 | 254 | 252 | 251
& 40.0 23.52 5.44 201 | 200 | 288 | 288
i 45.0 26.48 532 328 | 326 | 324 | 322
f 50.0 20.42 5. vere | ove. | 364 | 363 | 360 7
. 55.0 32.36 5.16 ceie | wees | 400 | B399 | 306 | 303

For detail dimensions see page 230




CAMBRIA STEEL, 289
SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.
L . 50 000
Moﬂﬂc&onlrmuh!-w- Safety factor 4.
36000 2
]
‘ml
in Feet. of each
Length =
16 | 18 | 20 [ 22 [ 24 | 26 | 28 | 80 | Lbaperfoct | Inehen
ol B | ! :
w| 8| @| u| 8. [ 80 8
) I Tt O M 3] 105 "
Bl | e 130 "
'l e8] ss il | Wl 155 “
63 | 61 | 58 | 56 | 54| 53 | 0.76
7| | 78| 0| 67| o4 12.25 u
93 | 90 | 88 | 83| 70| 78 14.76 a
108 | 104 [ 100 | 96 | 92 87 17.25 ’
128 | 110 [ 118 | 108 | 104 | 98 1076 L
%) ™| 72| 70| 68| 65| 63 ‘ 01 1125
90| 88| 88 | 83| 0| B 75| 72 13.76 <5
107 | 104 | 100 | 97| 94| 9 | 87 | 1 8
122 | 118 [ 115 | 11 | 107 [ 103 | 90 | 95 18.75 «
138 | 134 | 1 124 | 120 [ 115 | 111 | 108 21.25 i
90| 88| 88| 84| 2| 0| W| B 13.25
01| 99| 97| 4| 92 90| 87 16.00 i
134 | 131 | 127 | 124 | 120 | 116 | 113 | 100 20.00 =
166 | 162 | 157 | 153 | 149 | 143 | 139 | 134 25.00 L
104 | 102 [ 100 | 90| 97| e8| | w0 150 10
136 | 134 | 131 | 128 | 125 | 122 | 110 | 116 20.0 *
170 | 166 | 163 | 159 | 155 | 151 | 148 | 143 25.0 s
198 | 194 | 189 | 185 | 170 | 174 ' 168 30.0 "
236 225 | 210 | 213 | 207 194 35.0 L
144 | 142 | 240 | 138 | 136 | 134 | 181 ‘ 120 205 12
175 | 172 | 170 | 167 | 165 | 161 | 1 158 250 T
200 | 206 | 203 | 200 | 196 | 102 | 187 | 184 30.0 t
243 | 240 | 286 | 231 | 227 | 228 | 218 | 213 35.0 &
277 | 273 | 208 | 263 | 258 | 253 | 248 1 243 40.0 A
240 | 238 | 235 | 233 | 230 | 228 | 225 | 222 33.0 15
249 | 247 | 245 | 242 | 240 | 236 | 234 | 230 5.0 s
284 | 282 | 270 | 276 | 273 | 260 | 266 | 262 400 o
319 | 316 | 313 | 310 | 306 | 302 | 208 | 294 45.0 g
354 | 352 | 348 | 344 | 330 | 334 | 320 | 2328 50.0 s
390 | 386 | 381 | 377 | 372 | 368 | 362 | 357 55.0 .
For detail dimensions see page 230
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270 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.
50 000
(12 L)
36000

Based on Gordon’s Formula P = + Bafety factor 4.

¥

Depth | Weight | Areaof | Least
of of eash Column |Radins of] Length in Feet.
Channels,| Channel. | Section. | Gymation.

Inches, |Lbs. per Foot.| Sq. Ins. | Inches | 32 34 36 38 40

9 13.25 | 7.78| 3.4b 73 i ) i b
e 15.00 | 8.82| 3.37 81 vt I R Pl A
o 20.00 | 11.76] 3.20 | 106 | 101 |......[...... ot
& 2500 [3E70 1 308 | 129484 |15 CUHe Tl

10 15.0 8.92| 3.84 87 85 88 W R
* DT e B R (S b 8 s 1 SRR B 198 BTN,
% 25.0 | 14.70| 3.52 | 138 | 134 | 130
\: 30.0 |17.64) 3.41 | 163 | 158 | 163 |......|......
s 35.0 |20.58) 3.31 | 188 | 183 | 176 |...... g

12 20.5 12.06| 4.61 | 127 | 124 [ 121 | 119 | 116
L 25.0 14.70 | 4.43 | 152 | 149 | 146 | 142 | 139
£ 30.0 17.64 | 4.28 | 180 | 176 | 172 | 167 | 164
3 35.0 |20.58| 4.17 | 208 | 203 | 199 | 193 | 188
5 40.0 (23.52| 4.09 | 236 | 231 | 224 | 218 | 212

16 33.0 |19.80| 5.59 | 219 [ 215 | 213 | 209 | 206
2 35.0 |20.58| 5.56 | 228 | 224 | 220 | 217 | 213
5 40.0 | 28.52| 5.44 | 258 | 254 | 250 | 246 | 241
oy 45.0 |(26.48| 532 | 280 | 284 | 279 | 2756 | 270
£ 50.0 | 29.42| 523 ( 320 | 315 | 309 | 303 | 299
4 55.0 |[32.36| 5.16 | 351 | 344 | 338 | 332 | 325

For detail dimensions see page 230.




CAMBRIA STEEL. 271

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.

SQUARE ENDS.
Based on Gordon's Formula P = —00% . Safety factor 4.
56 000
Weight D
Length in Feet. of.E:h :Fh
Channels.

42 44 46 48 50 52 54  |Lbs. per Foot.| Inches.

...... 13.25 9
...... 15.00 =
20.00 N
25.00 %
............ 15.0 10

.................. 20.0
.............................. 25.0 o4
............ 30.0 '
............................ 35.0 A
35 6 1 1 G 0 B 11 8 PR (Pt e Lo e st | RGO, 12
SRl e 2ol WS b2 e PR e IR e e S ] X
1000 29001 1hE eas it LR e 30.0 v
5o 0 s e B g ) ORI, (RIEICE BRSO R W 1)) ¥

SOB: 2000 | 286 oivaan]iiiEn TR e 40.0 i

202 | 199 | 195 | 192 | 188 | 184 | 181 | 33.0 16
210 | 208 | 203 | 199 | 194 | 191 | 187 | 35.0 o
238 | 283 | 228 | 224 | 220 | 215 | 211 | 40.0 s
266 | 260 | 255 | 250 | 245 | 289 | 234 | 45.0 #
203 | 287 | 281 | 275 | 269 | 264 | 258 [ .50.0 o
319 | 314 | 307 | 301 | 204 | 287 | 281 | 55.0 "

For detail dimensions see page 230.




272 CAMBRIA SBTEEL.

SIZE OF SINGLE LATTICE BARS TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Dopty | Dimensions of Lattion | @ois ot | Gunter of Holo | Distance Genter o omter
Oh::ol s 22 Lattice Bars | to End of Bar, of Rivets. (d)
-] w | Thickness, 1 Fout @ oy =T
Minimom.
Inches. Inehes. Inch. Pounds. Inch, ; Inches, i W
| SR 1 O 0 | [ s
6 134 3 1.49 134 10 i
AENERE IR AR
i L ang .2
9 214 o 230 14 1255 ot
10 2% | 3 2.87 144 15 104
12 217 4 2.87 1% 15 13
156 215 75 3.72 1% 173 1584

MAXIMUM LENGTHS OF LATTICE BARS BETWEEN
FLANGE RIVET CENTERS FOR DIFFERENT
BAR TRICKNBSSES.

Thickrisss Maximom Leogth (0)
)
™ é of T
! Single . Doubla
5 %‘ | Lattico Bar. | Latice, Lattice.
211 Inch. Inches. Inches.
I 10 15
|
‘ % 1234 1834
' 3% 15 2914
15 174 2062
-1 20 30
Y 225 433
‘ 54 25 s

Latticing should be so proportioned to resist a shearing stress, 2% of direct
stress.

Inclination of lattice bars to axis of member should not be less than 45
Where distance between lines of flange rivets exceeds 15 inches, if single rivet
bars be used, lattice should be double.
Pitch of lattice rivets along flange divided by least radius of gyration of the
ber between ¢ ions should be less than corresponding ratio of the
member as a whole.
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"'I CAMBRIA STEEL. 273

SIZE OF STAY PLATES TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Minimum size of Sta;
| Platos at Ends of I'..‘nln.m{m Waight of | Diameter
i Minimum of

< | 1| Say Pate. | Rivts

:

e o

;
|

1 Q{}

74 L 5% 3.06 5% H

84 L 634 4.07 3%, 34 0

054 % T4 5.12 54, 1

i 1035 13 815 6.07 34, 34 H
} 11k 15 0l 7.54 3. 34 ~'L

- 1354 74 1Y 10,86 54,34 7t

) 1645 I 1344 19.07 i 7

DISTANCES TO BE ADDED TO LENGTHS OF LATTICE
BARS BETWEEN FLANGE RIVET CENTERS
TO GIVE FULL LENGTHS.

e e N
D | R R0 | R |
3

Length of end stay plates should be not less than distance between lines of
flange rivets.

Length of intermediate stay plates should be not less than one-half same
distance.

Thickness of stay plates should be not less than 150 same distance.




_74 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6”7 CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

50 000

(12L)?
1436000

Based on Gordon’s Formula P = Safety factor 4.

t -8'-':;

> SERIES A.

Weight |Thickness| Weight | Area Least
of each of of |of Column |Radius of Length in Feet.
Channel. | Plates. | Column. | Section. |Gyratien.

Lbs. per Foot. | Inch. |Lbe.perFt.| Sq.Ins. | Inches. 4 6 8 10
8 ‘Y 29.6 8.76 2.35 108 107 105 102
A 33.0 9.76 2.35 121 119 117 114
gs 36.4 10.76 2.34 133 131 129 125
2 g 39.8 11.76 2.34 145 143 1 137
e 43.2 12.76 2.34 158 155 1 149
. 3‘; 46.6 13.76 2.34 170 167 164 160
pe % 50.0 14.76 2.33 182 180 178 172

10.56 Y 34.6 10.18 2.27 126 1 121 118
- }‘.— 38.0 11.18 2.27 138 136 133 130
£ % 414 12.18 2.28 150 148 145 141
o g 448 13.18 2.28 163 160 157 153
o5 48.2 14.18 2.28 175 173 169 165
5 f. 51.6 15.18 2.28 187 185 181 176
L % 55.0 16.18 2.28 200 197 193 188
13 Y 39.6 11.64 2.20 144 141 138 135
" ¥ 43.0 12.64 2.21 156 154 150 146
5 24 46.4 13.64 2.22 168 166 162 158
- g 49.8 14.64 2.23 181 178 174 169
25 53.2 15.64 2.23 193 190 186 181
= }" 56.6 16.64 2.24 205 202 198 192
e % 60.0 17.64 2.24 218 214 210 204

16.6 Y 446 13.12 2.14 162 159 155 151
ok g 48.0 14.12 2.15 174 171 167 162
2t 51.4 15.12 2.16 186 1 179 174
vt i; 54.8 16.12 217 199 195 191 186
s 58.2 17.12 2.18 211 207 203 197
o ;; 61.6 18.12 2.19 224 220 215 209
e 65.0 19.12 2.19 236 232 227 220

For detail dimensions see page 232




CAMBRIA STEEL. 275

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’s Formula P = —————- Safety factor4.
1+ (12L)2
36 000 r2
k-8~ -;
<
SERIES A. & -
|

Thickness|  Weight

Length in Feet. of of each

Plates. Channel.

]
| |
12 14 | 16 ‘, 18 | 20 22 24 | Inch. |Lbs.per Foot.
99 96 92 89 85 81 77 Y

111 107 103 99 95 90 86 I g
122 118 114 109 104 99 94 3% e
133 128 124 119 114 109 103 2 *
144 139 135 129 124 118 112 iz
156 150 145 139 133 127 121 by o
166 161 155 149 142 136 130 % s

114 110 106 102 97 92 88 Y 10.5
126 121 117 112 107 102 96 g A
137 133 127 122 116 111 106 it
148 143 138 132 126 120 114 g o
159 154 148 142 133 130 123 s
171 165 159 152 144 139 132 by s
182 176 169 162 154 148 140 % #
130 125 120 115 109 104 99 Y 13
141 136 131 125 119 113 107 5&
1 147 141 135 129 122 116 (2
164 158 152 145 138 131 125 I,’; L
175 169 162 155 148 140 133 5
186 179 173 166 158 150 143 (47
197 190 183 176 167 159 151 £

146 140 134 128 122 115 109 Y 155
157 151 145 138 131 125 118 L
170 162 155 148 140 133 127 &
180 172 165 158 150 143 135 g £
191 184 176 168 160 | 152 144 Ly
202 195 187 308 1190, | 162 153 ;% o
213 205 197, 188 | 180 | 171 161 L

| |

For detail dimensions see page 232
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276 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF PO'UNDS FOR
7 CHANNEL AND PLATE COLUMN;
SQUARE ENDS.

Based on Gordon's Formula P = 200

R 5D
—g®
ey

TR
- < SERIES A,

36 000 r2
Weight |Thickness Wunlfhl Ares Least
of each of of Golumn (Radins of Length in Feet.
Channel, | Plates, | Column, | Section, |Gyration.

Safety factor 4.

=
¥
'Y
(=]
]
[
o

Lbs.per Foot.| Imch. |LbeperFi| Sq. Ins.

9.75 34.8 10.20 63 126 125 123 121
b 38.6 11.32 63 140 139 137 134
2 425 12.45 62 154 152 150 147
ag 46.3 13.58 62 168 166 163 160
e 50.1 14.70 62 182 180 177 174
o 53.9 15.82 62 196 194 190 187
£4 57.8 16.95 62 210 207 204 200

JRZ[ZEEE
i
oo
5
b
%
e
]
=
-3
L=

e by WMI@E%SS
&
[
8
g
8

._
=
ta
L]
I NN RDRBDDIN 000
iﬁ-u'ihlh Ao

HHSSRER UESINSS INSIVLE BRAZSSE
D=tk oLk NbRLLHoK DORRLoE
-
@
z

P e e P e e v P e SR e P S P N D SO

e 18.02 246 223 220 | 218 211
ok 19.14 246 237 234 229 224
oy 20.26 247 251 248 243 238
s 21.39 248 265 261 257 251
19.75 16.12 237 169 197 193 188
o 17.24 2.38 213 210 206 20
i 18.37 240 227 224 220 214
5 19.50 241 241 238 234
s 20.62 2.4 255 251 u7 242
L 21.74 243 260 265 260 255
L 778 22.87 2.4 283 27 ot ] 268

For detail dimensions see page 232
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CAMBRIA STEEL.

277

SAFE LOADS IN THOUSANDS OF POUNDS FOR
CHANNEL AND PLATE COLUMNS.

Tff

Based on Gordon's Formula P =

SQUARE ENDS.

50 000

1+ (12L)2

Safety factor 4.
360007 L.__g”.

SERIES A. = -
Length in Feet .od' w.f:f
Plates.

12 14 16 18 20 22 24 26 Inch. |LbsperFt
118 115 111 108 104 99 o6 92 Yy a.76
130 127 123 119 115 110 106 102 Be
143 140 135 131 126 121 116 112 e
156 153 148 143 138 132 127 122 fz 3
169 165 160 154 149 143 137 132 2
182 178 172 166 161 154 148 142 g L
105 190 184 178 172 165 158 152 L
134 130 126 122 118 113 108 108 4 12.26
147 143 139 134 129 124 118 113 ﬁ o
160 156 151 146 140 135 129 123 4
173 168 163 158 152 145 139 133 ?" e
186 181 176 169 156 150 144 g 55
109 104 188 181 174 167 161 154 g T
212 200 103 185 178 171 164 a5
151 146 142 136 131 126 120 115 b 14.75
164 159 154 148 142 136 131 125 £
177 171 166 160 154 147 141 135 L
190 184 178 171 165 158 151 144 i
202 106 101 184 177 170 162 155 L
2156 200 203 106 188 180 173 165 R g

222 215 207 199 101 183 175 Sk
166 161 156 150 143 137 131 126 71 17.26
180 174 168 162 155 148 142 135 o
103 187 181 174 166 159 153 146 o

199 103 186 178 171 163 155 I’% Yl
218 212 205 197 190 182 173 165 i
231 217 200 1 192 1 176 1 o
245 238 229 220 212 203 104 186 "
183 177 170 164 157 150 143 136 b4 19.756
106 180 183 175 161 153 146 e
209 195 187 180 172 164 157 8
222 215 208 100 101 183 174 166 ck
234 27 220 211 202 104 185 177 a8
248 240 231 223 214 204 185 186 ;} v
261 253 243 235 225 216 207 196 a

For detail dimensions see page 232




278 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
Based on Gordon’s Formula P = —“fig%,— Safoty factor 4.
36 000 &
p-——10%—>
s

= SERIES A.

| Weight | Thickness v&n Aresof | Least s
of each of Columa | Radinsof Length in Feet
Pistes. | Column. | Section. | Gyration.
Lbs par Poot. | lInch. |LbsperFi| Sg.Ins | Inches | 4 6 | 8 11018

11.26 ¥ 305 11.70 2.08 145 | 144 | 142 | 140 | 137
- 43.7 1205 297 161 159 | 157 | 155 | 152
oy 48.0 14.20 297 176 | 175 | 172 | 170 | 167
b 523 15.45 2906 192 | 100 | 188 | 185 | 181
2 56.5 16.70 2.95 207 203 | 200 | 196
- g 60.8 17.95 295 203 | 221 | 210 | 214 | 210
b 65.0 19.20 2.95 238 | 236

18.76 u 4.5 13.08 202 162 | 161 | 159 | 156 | 183
o 48.7 14.33 292 178 | 176 | 174 | 171 | 168
e 53.0 15.58 292 1 101 | 180 | 186 | 182
il 573 16.83 2.0 200 | 207 | 204 | 201 | 107
i 615 18.08 2901 224 220 | 218 | 212
o !'u 65.8 10.33 am 240 | 237 | 235 | 231 | 228
Ly 1 70.0 20.58 291 255 | 253 | 250 | 45 | 241

18626 | X 40.5 14.56 2.86 181 | 179 | 178 | 1783 | 170
o Iz 53.7 15.81 287 198 | 194 | 102 | 188 | 185
" 58.0 17.06 287 | 212 | 210 | 207 | 208 | 109
- 623 1831 287 ! 227 | 225 | 222 | 218 | 24
- 66.5 10.56 287 43 | 40 | 237
o 70.8 20.581 287 258 | 256 | 252 243

L ol i 1

- 75.0 22,06 287 274 | 271 | 207 | 263 | 258

18.756 ¥ 5.5 16.02 2.81 100 | 107 | 104 | 100 | 188
. l'g 58.7 17.27 281 a4 | 212 | 200 | 2056 | 201
i 63.0 18.52 282 280 | 237 | 224 | 221 | 216
2 g 67.3 9.77 2,82 2456 | 243 | 240 | 238 | 230
" 7L5 21.02 2.83 2061 | 258 | 256 | 250 | 245
ol !'; 75.8 2227 2.83 276 | 274 | 270 | 285 | 260
" £0.0 23.52 2.83 202 | 280 | 285 275

21.26 505 17.50 2.76 217 | 216 | 212 | 208 | M
o 63.7 18.75 2m 233 | 230 | 227 | 223 | 218
il 68.0 20.00 2.1 U8 | 245 | 242 | 238 | 238
e l’; 723 21.25 2.78 261 | 257 | 253 | 247
% 76.5 2250 7 270 | 276 | 272 | 267 | 262
" ﬁ 808 .75 2.70 | 205 | 201 | 287 | 282 | 278
i 85.0 2500 280 310 | 307 | 302 | 207 | 201

| 1
For detail dimensions see page 232
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CAMBRIA STEEL. 279

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50000
azLy

36 000 r* E_

SERIES A. <=

Based on Gordon's Formula P = Safety factor 4.

Thiokness| Weight of

Length in Feet. . PI:ftn #ach

14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | Inch. | Lbs.per Fool
1 131 128 | 124 | 120 | 116 | 112 | 108 | 104 11;:95

150 | 146 | 142 133 | 120 | 124 | 110 | 115 18.76
184 | 160 151 | 146 | 141 | 136 | 131 | 1 (0
178 | 174 | 160 | 184 | 150 | 153 | 148 | 142 | 137 5
193 | 188 | 182 | 177 | 171 | 166 | 160 | 153 | 148 G
106 | 100 | 184 | 178 | 172 | 164 | 150 i
221 | 216 | 200 106 | 100 | 183 | 176 | 1 £t
6 223 | 216 | 209 | 203 | 105 | 187 | 181 L

210 109 | 103 | 186 | 1 173 | 166 | 160

2 219 | 212 | 206 | 190 | 102 | 185 | 178 | 171 e
240 | 233 | 226 | 210 | 211 | 204 | 186 | 180 | 181 .
254 | 248 | 239 | 232 216 | 208 | 200 | 192 i

8
3
g
g
NESHEE N RN RIS R

For detail dimensions see page 232
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280

CAMBERIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9” CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
-
¥ 50 000
Based on Gordon’s Formula P = —azn Safety factor 4.
’ 36 000
Pty
e SERIES A.
Weight of | Thick-| Weight [Area of | Teast
each |messof| of |Column| Radinsof Length in Feet.
Channel. |Plates. | Column. [Section.| Gyration.

Lba.per Ft. | Inch. |LbsperPt|Sq.Ins.| Inches. | 6 8 10| 12 | 14 | 16
1826 | X4 452 | 1328 | 334 | 184 | 162 | 160 | 158 | 155 | 152
“ & 400 |14.66| 332 | 181 | 179 | 177 | 174 | 171 | 168
i ¢ | 546 |16.03| 331 | 198 | 196 | 108 | 101 | 187 | 183
$¥ 592 |1740| 330 | 215 | 213 | 210 | 207 | 203 | 199
it fz 639 |[1878| 3. 232 | 229 223 | 210 | 214
£4 685 |20.16| 328 | 240 | 246 | 243 | 239 | 235 | 230
L& l',% 733 | 2153 | 3.28 | 260 | 263 255 | 251 | 246
15 14 | 487 |1482| 320 | 177 | 175 | 173 | 170 | 167 | 168
%8 g 534 |1570| 328 | 1904 | 102 | 180 | 186 | 183 | 179
(L 581 |1707| 328 | 211 | 200 202 | 180 | 195
L3 g 627 | 1844 | 3.27 225 | 222 | 210 | 215 | 210
(L 674 |10.82| 326 | 245 | 242 | 230 | 235 | 231 | 226
o 720 |21.20| 326 | 262 | 250 | 255 | 251 | 247 | 242
. % 768 |2257| 325 | 270 | 275 | 272 | 267 | 263 | 257
20 % 58.7 [17.26| 3.19 | 213 | 210 | 208 | 204 | 200 | 196
i ¥ 63.4 | 1864 3.190 227 | 224 | 220 | 216 | 212
o 35 68.1 |2001] 3.10 | 247 | 244 | 241 | 236 | 232 | 227
it g 727 [2138| 3.0 | 263 | 261 | 257 | 253 | 248 | 243
i 714 |2276| 340 | 280 | 278 | 274 | 200 | 264 | 250
& !'z 820 |24.14| 3390 | 207 | 204 | 201 | 285 | 280 | 274
L 86.8 |2551| 318 | 314 | 311 | 307 | 301 | 296 | 290
26 " 687 (2020 3.0 | 249 | 246 | 248 | 238 | 234 | 228
oy g 734 |2158| 2l 263 | 250 | 254 | 250 | 244
4 78.1 |2205| 411 983 | 270 | 276 | 270 | 265 | 260
AK g 827 |2432| 312 | 8 206 | 202 | 287 | 281 | 275
a4 874 |2570| 312 | 817 | 313 | 200 | 304 | 207 | 201
g l" 92.0 08| 312 | 334 | 330 | 325 | 320 | 313 | 307
i 5 968 |2845| 3.12 | 351 | 348 | 342 | 336 | 329 | 322

For detail dimensions see page 232




CAMBRIA STEEL. 281

SAFE LOADS IN THOUSANDS OF POUNDS FOR
*9” CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
i 50 000
Based on Gordon's Formula P = aaLy Safety factor 4.
36 000 r?

SERIES A, &—=

Thickness| Weight of

Length in Feet. P

Pais | Guamnel

18 | 20 | 22 | 24 | 26 | 28 | 80 aa|a4 Tnch. | be, por oot

140 | 145 | 141 | 137 | 134 | 120 | 125 | 121 | 117
164 | 160 | 166 | 152 | 147 | 143 | 188 | 134 | 120
170 | 196 | 171 | 1656 | 160 | 155 | 150 | 140 | 141
104 | 180 | 184 | 179 | 174 | 160 | 163 | 158 | 153
200°| 204 | 100 | 104 | 188 | 182 | 176 | 171 | 165
225 | 210 | 214 | 208 | 202 | 195 | 189 | 182 | 170
240 | 234 | 228 | 223 | 215 | 200 | 202 | 104 | 188

160 | 156 | 152 | 148 | 143 | 130 | 134 | 130 | 126
175 | 171 | 168 | 162 | 157 | 152 | 147 | 142 | 137
190 | 186 | 181 | 176 | 171 | 166 | 160 | 154 | 149
206 | 201 | 105 | 190 | 184 | 178 | 172 | 167 | 161
221 | 210 | 210 | 208 | 197 | 191 | 185 | 170 | 173
236 | 231 | 225 | 217 | 211 | 204 | 1958 | 101 | 185
252 204

&
B
B
&
2
WIS ISR I SRR

192 | 186 | 181 | 176 | 170 | 165 | 150 | 154 | 148 20
207 106 | 190 | 184 | 178 | 172 | 106 | 180 =
223 | 210 | 210 | 204 | 167 | 191 | 185 | 179 | 172 -
| 237 | 231 | 224 | 218 | 211 | 204 | 107 | 101 | 183 i
" 253 | 240 | 230 | 232" | 224 | 217 | 210 | 203 | 106 £
268 246 | 238 | 230 216 | 207 o
283 | 275 | 208 | 200 | 251 | 243 | 238 | 226 | 219 b
223 | 216 | 210 | 204 | 197 | 191 | 183 | 177 | 170
238 | 232 | 234 | 218 | 210 197 | 180 | 183 *
253 | 246 | 230 | 232 217 | 210 | 201 | 1M £
288 | 201 | 253 | 246 | 238 | 230 | 222 | 213 A
283 | 276 | 267 | 200 | 252 | 243 | 235 218 2K
208 | 201 | 282 | 274 | 265 | 256 | 247 | 138 £
313 | 306 | 206 | 287 | 279 | 260 | 200 | 250 | 241 s
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282 CAMBRIA STEEL,

SAFE I.OADB IN THOUSANDS OF POUNDS FOR
' CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
, 50 000
Based on Gordon's Formula P = —enn Safety factor 4.
135000 o
Pl
pr- I "] SERIES A.
Woight | Thick- W;ifht Area of | Least
ol eag ness umn ULyl aet.
{ each of Ool Radius of Length in Feet
Plates. | Column. | Section.| Gyration.

Lbs. per FL. | Ineh. |LhaperFt|Sq.Ina| Tnches | @ | 8 | 10 | 12 | 14 | 16
16 1 504 |1492| 362 184 | 183 | 181 | 179 | 178 I 173
e 555 |1642| 361 203 | 201 | 100 | 197 | 103 | 191
P 6048 |1702| 350 231 | 220 | 217 | 215 | 211 | 207
i f; 65.7 | 1942| 358 240 | 238 | 235 | 232 | 220 | 125
s 708 |2092| 358 250 | 257 | 254 | 250 | 247 | M2
= n 759 | 2243 | 357 277 | 275 | 272 | 268 | 264 | 280
28 810 |23.02| 356 200 | 203 | 200 | 286 | 282 | 17

y 604 |17.76| 3.52 219 | 217 | 215 | 212 | 209 | 208
i 655 |10.20| 3.52 | 238 | 234 | 233 | 230 | 226 | 223
Y ;{ 706 | 20.76| 3.1 257 | 254 | 252 | 248 | 244 | 239
o 75.7 | 2220 351 275 | 272 | 270 | 266 | 262 | 257
- 808 |23.76| 351 204 | 201 | 288 | 284 | 270 | 2N
ra 859 |2526| 3.50 312 | 300 | 905 | 302 | 207 | 201
- 910 |26.78| 350 331 | 328 | 324 | 320 | 314 | 308
5 Y 704 |20.70| 342 | 255 | 253 | 250 | 247 | 243 | 238
g2, ;: 755 |2220| 343 274 | 272 | 208 | 265 | 200 | 256
4 806 |23.70| 343 203 | 200 | 287 | 282 | 278 | 272
s I} 85.7 | 2520| 343 811 | 308 | 305 | 300 | 205 | 2890
e 90.8 |2670| 343 330 | 327 | 323 | 318 | 313 | 307
‘b, 059 |28.20| 344 | 348 | 345 | 341 | 336 | 330 | 324
e 101.0 | 20.70 | 3.44 367 | 364 | 360 | 355 | 348 | 341

¥ 80.4 |2364| 333 202 | 280 | 285 | 281 | 278 | 271
o Iz 855 |25.14| 334 310 | 307 | 303 | 200 | 204 | 288
- 906 | 2664 335 320 | 325 | 321 | 317 | 311 | 3056
- f; 957 |28.14| 336 347 | 344 | 340 | 334 | 329 | 322
o 1008 | 2084 | 3.38 3606 | 362 | 358 | 352 | 346 | 339
- g 1059 |3L.14| 337 384 | 380 | 376 | 370 | 364
W 111.0 | 3264 | 337 403 | 300 | 304 | 388 | 381 | IT5
86 M 904 | 2658 3.28 328 | 324 | 320 | 315 | 309 | 303
5 055 |2808| 3.27 347 | M43 | 338 | 333 | 827 | 320
o 100.6 | 20.58 | 3.28 365 | 361 | 367 | 351 | 344 | 337
. 105.7 | 31.08| 3.20 384 | 380 | 475 | 309 | 362 | as4
o 1108 | 3258 | 3.20 402 | 308 | 393 | 387 | 310 | 372
. 1159 | 34.08 | 3.30 421 | 416 | 411 | 405 | 308 | 300
" 121.0 | 3558 | 331 439 . 435 | 420 | 423 | 415 | 407




CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

10" CHANNEL AND

PLATE COLUMNS.

SQUARE ENDS.
- 50 000
Based on Gordon's Formula P = — ey Safety factor4.
36 000 r*
PEERY
SERIES A. & =1
Thick- | Weight
Length in Feet. ness of | of each

Plates. | Channal,
18| 20 | 22 | 24 | 26 | 28 | 80 | 82 | 84 | 86 | Inch |Lbsperht
170 | 166 | 162 | 150 | 154 | 151 | 146 | 142 | 138 | 134 M 156
187 | 183 | 179 | 175 | 170 | 165 | 161 156 | 152 | 147 p
204 100 | 105 | 100 | 186 | 180 | 175 | 170 | 185 | 160 e
221 216 | 211 | 208 | 200 | 105 | 180 | 184 | 178 | 172 i
238 | 232 | 228 | 222 | 216 | 210 | 204 | 109 | 192 | 186 "
256 | 240 | 243 | 238 | 231 | 225 | 210 | 212.| 208 | 199 g i
271| 260 | 250 | 253 | 246 | 239 | 233 | 226 | 218 | 212 g
201 | 196 | 102 | 187 | 182 | 177 | 172 | 167 | 161 | 157 20
218 213 | 208 | 208 | 107 | 102 | 187 | 181 176 | 170 o
236 | 230 | 224 | 210 | 213 | 207 | 201 106 | 1890 | 182 A
252 | 246 | 240 | 235 | 228 | 222 | 216 | 200 185 ﬁ %
260 | 263 | 256 | 251 | 244 | 236 223 | 218 | 209 i
280 | 270 | 272 | 265 | 250 | 251 | ‘D44 | 237 | 220 | 222 g 2=
303 | 200 | 280 | 281 | 274 | 268 | 258 | 251 | 243 | 235 ”
233 | 228 | 223 | 215 | 210 | 204 | 198 | 191 | 1586 | 180 | M 25
250 | 245 | 238 | 232 | 225 | 210 | 213 | 206 | 1990 | 163 it
267 | 261 | 255 | 248 | 241 | 233 | 227 | 220 | 213 | 208 2
284 | 278 | 271 | 263 | 256 | 248 | 242 | 24 2 M o
301 | 204 | 287 | 279 | 271 | 263 | 256 | 248 | 240 | 232 i
318 | 811 | 303 | 205 | 2856 | 270 | 271 | 262 | 253 | 245 n -y
335 | 327 | 319 | 310 | 302 | 204 276 | 207 | 258 i
205 | 258 | 252 | 245 | 238 | 230 | 223 | 216 | 200 | 201 | XK 380
281 | 275 | 208 | 260 | 253 | 245 | 237 | 230 | 223 | 214 -
208 | 201 | 284 | 270 | 268 | 260 | 252 | 243 | 237 | 228 yor
815 | 807 | 301 | 203 | 284 | 276 | 267 250 | 241 40
332 | 324 | 317 | 308 | 200 | 200 | 281 272 | 203 | 254 i
350 | 842 | 833 | 924 | 315 | 305 280 | 276 | 267 ;2 ok
367 | 358 | 340 | 330 | 330 | 320 | 310 | 300 | 200 | 280 o
206 | 280 | 282 | 273 | 265 | 256 | 248 | 240 | 232 | 224 ¥ 386
313 | 306 | 208 | 280 | 279 | 271 | 262 | 254 | 245 | 237 g Sl
330 | 322 | 313 | 305 | 206 | 287 | 278 | 267 | 258 | 249 o
847 | 338 | 320 | 320 | 311 | 301 | 292 | 282 | 273 | 263 tz -
363 | 354 | 345 | 336 | 326 | 316 | 306 | 208 | 286 | 276 s
380 | 371 | 361 | 351 | 341 | 330 | 320 | 310 | 200 | 280 ;E -
308 | 389 | 370 | 367 | 356 | 345 | 334 | 323 | N2 | 301 b

For detail dimensions see page 233




284 CAMBEIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12”7 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = - Safety factor4.
1402 DF
36 000 r?
be—— 14"
o =
= =1 SERIES A,
Weight | Thick- W:ifht Area of
of each |ness of] Column | Radiusof Length in Feet.
Channel. |Plates. | Colwmn, |Ssction.| Gyration
Lbs,per Ft.| Inch. {Lbs.per Ft.| 8q.Ins.| Inches, | 8 |10 |12 |14 | 16 | 18 | 20 22
20.6 | X 64.8 | 19.06| 441 | 235233 | 232 | 229 | 227 | 223 | 220 | 217
(L T 70.8 | 20.81 | 4.38 | 257 | 255 | 253 | 250 | 247 | 244 | 240 | 236
L 15 76.7 | 22.56| 4.36 | 278 276 | 273 | 271 | 267 | 264 | 260 | 256
L g 82.7 | 24.31| 434 |300|298 202 | 2a8 | 285 | 280 | 275
L 88.8 | 26.06| 432 | 321|310 | 318 | 313 | 309 | 304 | 300
it 5 048 | 27.81 | 4.30 | 343 | 340 | 337 | 333 | 330 | 325 | 319 | 315
L 5 | 1005 | 29.56| 4.28 | 364 | 362 | 358 | 354 | 350 | 345 | 330 | 335
256 1 738 | 2170 | 435 | 268 | 266 | 263 | 261 | 257 | 254 | 250 | 246
38 % 79.8 | 23.45| 4.32 | 280 | 287 | 284 | 282 | 278 | 274 | 270 | 266
et 85.7 |25.20 | 431 | 311 | 308 | 305 | 303 | 299 | 294 | 290 | 285
it ﬁ 01.7 |26.95| 4.20 | 332|330 | 327 | 323 | 319 | 815 | 310 | 305
At 07.6 | 28.70 | 4.27 | 354 | 351 | 348 | 344 | 340 | 335 | 330 | 324
& g 103.6 |30.45| 4.26 | 375|373 | 360 | 365 | 360 | 356 | 350 | 343
L 109.5 |32.20 | 4.25 | 397 | 303 | 300 | 386 | 381 | 876 | 370 | 363
80 | ¥ 838 | 2464 | 427 | 304|302 | 200 | 205 | 202 | 288 | 283 | 278
. f’ 80.8 | 2630 | 4.26 | 325|323 | 320 | 316 | 312 | 308 | 303 | 298
i 5 05.7 | 28.14 | 4.25 | 347 | 344 | 341 | 337 | 333 | 320 | 323 | 317
L ﬁ 101.7 [ 2089 | 4.23 365 | 362 | 358 | 853 | 348 337
s 1076 | 3164 | 4.22 | 300|387 | 383 | 379 | 374 | 368 | 363 | 357
L % 113.6 |33.39| 4.21 | 411|408 | 404 | 400 | 305 | 380 | 382 | 377
1 1195 |35.14| 421 420 | 425 | 421 | 415 | 409 | 402 | 396
35 Y 03.8 | 27.58 | 4.10 | 340 | 337 | 834 | 330 | 326 | 321 | 316 | 310
L 00.8 | 2033 | 4.18 | 361 | 358 | 355 | 351 | 347 | 341 | 336 | 330
L 105.7 | 31.08| 4.18 | 383 | 380 | 376 | 372 | 367 | 362 | 356 | 340
[ Tr | 1117 | 3283 | 4.17 | 405 | 401 | 307 | 392 382 | 376 | 369
Sk g | 1176 | 3458 | 4.16 | 426 418 | 413 | 409 | 402 | 396 | 389
oL l" 123.6 | 3633 | 4.16 | 448 | 444 | 430 | 434 | 420 | 423 | 416 | 408
4 5% | 1205 | 38.08 | 4.15 | 460 | 465 | 461 | 455 | 440 | 443 | 436 | 428
1 | 103.8 | 2052 | 4.13 | 376 | 373 | 360 | 365 | 360 | 354 | 340 | 343
" 100.8 |832.27| 4.12 | 308 | 394 | 300 | 386 | 380 | 374 | 368 | 363
o 115.7 | 34.02 | 4.12 | 419 | 416 | 411 | 408 | 401 | 395 382
2z ﬁ 1217 [ 35.77 | 4.2 | 441 | 437 | 433 | 427 | 421 | 415 | 408 | 402
*8 127.6 | 37.52 | 4.11 | 462 | 458 | 454 | 448 | 442 | 435 420
£t ;; 1336 |39.27| 4.11 480 | 475 | 469 | 463 | 456 | 448 | 440
& 139.5 | 4102 | 411 | 505 | 501 | 406 | 490 | 483 | 476 | 468 | 450

For detail dimensions see page 233




CAMBRIA STEEL.

286

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HANNEL

Based on Gordon's Formula P =

12" C

AND PLATE COLUMNS.

SQUARE ENDS.

50 000
(12 L)

36 000

3

SERIES A.

L

i

vy

<

- Bafety factor 4.

Length in Feet.

32 |34 |36 |38

&

420 | 411

A

=]
=
-

B&E2EE

332
367 | 358 | 340
385 | 375 | 865

203
324 | 316 | 310
342 | 333 | 326
360 | 351 | 343

358
305 | 385 | 375
412 | 402 | 301

~184

REERSES

828
=

=
)

ZESENEE ZBESERE 83%

e e e P e e S e ME D e N S e

For detail dimensions see page 233




286 CAMERIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
16" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = — (0% . Safety facter 4.
— T 1+36 000 10
=
SERIES A,

Weight | Thick- w-;,m [h‘uo‘l’] Least

of sach | ness of Column!Radins Length in Feet.

Channel. | Plates. Seetion. Gyration.
baper FL mwn §q.Ins| Inches. (12141618 |20 | 2224|2628

33 1094 | 3255 541 | 390|306 398|390 | 386 | 381 | 378 367

1168 | 3468 | 538 |425 422 418/ 415 411 | 406 | 401
5.36 | 451 444 | 440 | 436 | 431 | 426

533 | AT6 | 474|470 | 405 | 460 | 456 | 450
138.2 | 4105 | 531 | 500 | 495 | 400 | 485 | 481 | 475
1454 (43.18| 5.20 | 520526 521|516 510 | 504 | 490 |
4530 | 5. 550 | 545 | 541 | 535 | 520 | 522

:
4
G
852 £85E8ES
]

502
5655
5.40 | 400 | 406 | 402 | 300 | 305 | 390 | 387
435
461
486

Inch.

a6 M 1134 | 33.33 376
- 1206 | 3546 | 5.37 432 | 428 | 424 | 420 | 415 | 410 400
o 127.8 | 87.58 | 635 457 | 453 | 440 | 445 | 440 | 435 424
L 1350 | 89.70 | 5.32 483 | 470 | 474 | 469 | 405 | 450 | 453 | 446
X 142.2 | 41.83 | 5.30 |512|500| 606 | 600 | 404 | 488 | 484 | 477 | 470
u 1404 |43.06 | 528 |538| 534 | 530 | 525 | 520 | 513 | 508 | 501 | 404
o 156.7 | 46.08 | 527 | 564 | 560 | 556 | 551 | 645 | 538 | 531 | 525 | 518
40 M 1234 | 36.27 | 5.35 | 445 | 441|438 433 | 430 | 425 | 410 | 414 | 400
- I'z 130.6 | 38.40 | 533 | 470 | 467 | 463 | 450 | 454 | 450 | 444 432
b 1378 | 4052 | 531 |400/ 403 484 | 470 | 475 | 460

S 145.0 .64 | 5.20 | 522|510 | 514 | 500 | 504 | 498 | 453 | 486 | 470
= 1522 | 44.77| 527 544 | 540 | 535 | 520 | 523 | 516 | 511 | 508
s 1594 | 46.90 | 528 | 574|570 | 566 | 560 | 554 540 | 535 | 527
" 166.7 | 49.02| 524 |0600| 505 | 590 | 586 | 570 | 572 | 585 | 557 | 551
45 1334 | 39.23 | 531 |450| 477 | 473 | 460 | 404 | 450 | 454 | 447 | 441
o 1406 | 4136 | 520 |500| 503 | 400 | 404 | 450 | 483 | 478 | 472 | 465
b 1478 | 4348 | 5.27 | 532|528 | 525 | 519 | 514 | 508 | 501 | 406 | 489
o 155.0 | 45 525 |558 | 5564 545 | 530 | 532 | 525 | 518 | 512
s 162.2 | 47.73 | 5.24 | 584 | 580 | 575 | 570 | 664 | 557 | 550 | 542 | 536
o 160.4 | 49.86 | 5.23 | 610 608 589 575 | 567 | 558
- 176.7 | 51.98 | 5.21 | 636|631 | 626|610 | 614 | 607 | 500 | 501 | 582
650 143.4 | 42.17 | 5.26 | 516|512 | 500 | 504 | 408 | 402 | 486 | 481 | 474
4 150.6 | 44.30 | 5.24 | 542 | 538 | 533 | 620 | 524 | 517 | 511 | 503 | 498
o 1578 | 46.42 | b5.23 | 668 | 604 | 660 | 665 | 540 | 542 | 535 | 528 | 520
o 165.0 | 48.54 | 5.21 | 504 | 6O0 | 584 | 678 | 674 | 567 | 550 | 552 | 543
" 1722 | 650.67 | 5.20 | 6206156010 500 | 502 | 584 | 576 | 56T
st 1794 | 52.80 | 510 | 646 641630 020 | 622 | 616 | 608 600 | 501
s 186.7 | 64.92 | 5.18 |672) 647 | 001 | 054 | 647 | 641 | 633 | 624 | 615
14 !“ 1534 | 45.11 | 521 |552 548|543 | 538 | 520 | 513 | 505
2 !'; 160.6 | 4724 | 5.10 | 578 674 | 560 | 563 56?‘552 544 | 537 520
4 167.8 | 40.36 | 5.18 | 604 | 600 | 594 | 588 578' SﬁB 561 | 553
A 1750 | 5148 | 5.17 | 630 625 620|613 | 585 | 578
4y 182.2 | 53.61 | 5.16 | 656 651 645 630 | 63 |I»24 m|m 600
o 180.4 | 55.74 | 515 |682]|677|671 | 664 63? 649 | U-IU 633 | 024
3¢ 196.7 ' 5788 ' 5.14 708 703 689 | 682 673 | 855 | 648




e ey

' CAMBRIA STEEL. 287
SAFE LOADS IN THOUSANDS OF POUNDS FOR
16" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
' 50 000
Based on Gordon's Formula P = _fl_i"i.T' Safety factor 4.
+36 000 E—-n‘-l'-;
SERIES A. = -~
Length in Feet, | Thicﬁ IPE:I;:
eet, ness
Plates, | Ohannel,
80|82 84|36 |38 |40 |42 |44 |46 |48 |50 | 52 | Inch. |LbsperFt.
363 | 357 | 351 | 345 | 340 | 334 | 327 | 322 | 316 | 309 | 304 | 297 3% 83
385 | 381 | 374 | 368 | 361 | 356 | 349 | 342 | 335 | 329 | 322 | 315 £
402 | 397 | 300 | 383 | 376 | 370 | 362 | 355 | 347 | 342 | 334 n "
432 | 425 | 418 | 411 | 405 | 307 | 380 | 381 | 875 | 367 | 350 | 351 L
456 | 449 | 441 | 433 | 425 | 419 | 411 | 402 | 304 | 388 | 379 | 371 b
1 478 | 472 | 464 | 450 | 447 | 408 | 432 | 423 | 414 | 405 | 397 | 390 45
i 501 | 403 | 484 | 476 | 467 | 460 | 451 | 442 | 432 | 423 | 416 | 407 % o
370 | 366 | 360 | 353 | 348 | 342 | 335 | 330 | 323 | 316 | 310 | 304 5 36
304 | 387 | 383 | 376 | 369 | 364 | 357 | 349 | 342 | 337 | 320 | 322 e
417 | 411 | 404 | 398 | 301 | 383 | 376 | 370 | 362 | 355 | 340 | 341 f% A4
441 | 434 | 426 | 419 | 413 | 405 | 397 | 380 375 | 367 | 359 s
463 | 457 | 440 | 441 | 433 | 427 | 418 | 410 | 401 | 393 | 386 | 378 g £
486 | 478 | 472 | 464 | 455 | 446 | 437 | 431 | 422 | 413 | 404 | 307 7
510 | 501 | 403 | 486 | 477 | 468 | 450 | 452 | 442 | 433 | 423 | 414 ;2 L
403 | 306 | 300 | 384 | 377 | 370 | 363 | 357 | 350 | 342 | 337 | 329 g
427 | 420 | 412 | 405 | 399 | 302 | 384 | 376 | 370 | 363 | 355 | 347 o
. 443 | 435 | 427 | 420 | 413 | 405 | 397 383 | 374 | 366 fz 3
' 472 | 466 450 | 441 | 433 | 427 | 418 | 409 | 400 | 392 | 385 L.
495 | 487 | 470 | 472 | 464 | 455 | 446 | 430 | 430 | 420 | 411 | 402 £E
519 | 510 | 502 | 495 | 486 | 476 | 467 | 457 | 450 | 440 | 431 | 421 L
542 | 533 | 624 | 515 | 505 | 408 | 488 | 478 | 468 | 458 440 -
6 | 420 | 421 | 414 | 406 | 400 | 392 | 384 | 376 | 370 | 362 | 354 £
458 | 452 | 444 | 436 | 428 | 420 | 414 | 405 | 307 | 388 | 380 | 374 fz L
481 | 473 | 465 | 459 | 450 | 441 | 433 | 426 | 417 | 408 | 399 | 380 £
504 | 406 | 488 | 470 | 472 | 463 | 454 | 445 | 435 | 428 | 410 | 409 5
i 528 | 510 | 510 | 501 | 402 | 485 | 475 | 465 | 456 | 440 | 438 | 429 L
552 | 542 | 533 | 523 | 514 | 506 | 400 | 486 | 476 | 465 | 455 | 448 L
I 573 | 666 | 556 | 546 | 536 | 525 | 515 | 507 | 496 | 485 | 475 | 464 e
450 | 451 | 445 | 437 | 428 | 420 | 411 | 405 | 306 | 387 | 370 3 50
400 | 482 | 474 | 465 | 456 | 450 | 441 | 432 | 423 | 414 | 407 | 398 g t
513 | 505 | 496 | 487 | 478 | 471 | 462 | 453 | 443 | 433 | 424 | 417 "
i 535 | 528 | 519 | 510 400 | 481 | 473 | 463 | 453 | 443 X
| 558 | 5640 | 542 | 532 | 522 | 512 | 502 | 401 | 484 | 473 | 463 | 452 s
| 5 582 | 572 | 562 533 | 523 | 512 | 501 | 493 | 482 | 471 i
| 605 | 595 | 585 | 574 [ 566 | 555 | 544 | 533 | 521 | 510 | 400 | 490 ohd
. 4071 401 | 482 | 474 | 465 | 456 | 447 | 440 | 431 | 421 | 412 | 403 ig bb
. 520°| 512 | 503 | 496 | 487 | 477 | 468 | 458 | 448 | 441 | 431 | 422 g by
| 544 | 535 | 525 | 516 | 500 | 409 | 480 | 470 | 460 | 458 | 448 | 441 A
567 | 658 | 548 | 538 | 528 | 520 | 510 | 400 | 480 | 478 | 468 | 457 !'% 18
501 | 581 | 571 | 560 | 550 | 539 | 531 | 520 | 500 | 498 | 487 | 476 "
) 614 593 | 582 | 572 | 560 |- 540 | 541 | 520 | 518 | 506 | 405 ;} o
038 | 627 | 616 | 605 | 593 | 582 | 570 | 558 | 540 | 537 | 525 | 514 b
For detail dimensions see page 233
{
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288 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6’ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

", 50 000
Based on Gordon's Formula P = —mn Safety factor 4.
156000 1
s
=3 SERIES B.

Weight of |Thickness, Weight | Ares Least

each o of |of Column | Radiusof Length in Feet.
Channel. Plates, | Columm. | Sectiom. |Gyration.

Lbe. por Foot, | Inch. [LbsperPt| Sg.Ins | Inches. | 4 | 6 | 8 | 10 | 12
8 Y 2.3 026 | 274 | 115 | 114 | 112 | 110 | 107
LS 35.1 1080 | 273 | 120 | 127 | 126 | 123 | 121
" 300 | 1151 | 271 | 142 | 141 | 130 | 136 | 134
g 428 | 1264 | 2.70 | 1506 | 155 | 153 | 150 | 147
" 466 | 1376 | 270 | 170 | 160 | 166 | 163 | 160
e 504 | 1480 | 260 | 184 | 183 | 180 | 176 | 172
" 543 | 1601 | 268 | 198 | 106 | 193 | 100 | 185

105 b 363 1068 | 268 | 132 | 131 | 129 | 126 | 1238
" n 401 1181 | 267 | 146 | 145 | 142 | 140 | 137
- 4.0 1293 | 266 | 160 | 158 | 156 | 153 | 150
gt 478 1406 | 266 | 174 | 172 | 170 | 166 | 163
g 516 | 1518 | 265 | 188 | 186 | 183 | 179 | 176
¥ 554 1631 | 265 | 202 | 200 | 197 | 193 | 189
o 53 | 1743 | 265 | 218 | 218 | 210 | 206 | 202
13 74 413 1204 | 254 150 | 148 | 146 | 143 | 139
4 45.1 1327 | 262 | 164 | 162 | 160 | 157 | 153
g 400 | 1430 | 262 | 178 | 176 | 173 | 170 | 164
g 528 | 1552 | 262 | 192 | 100 | 187 | 183 | 179
- 56.6 | 1664 | 201 | 206 | 204 | 200 | 107 | 192
s 60.4 17797 | 261 | 220 [ 218 | 214 | 210 | 205
e 643 | 1880 | 261 | 234 | 281 | 227 | 228 | 218

166 Y 468.3 1362 | 247 | 160 | 166 | 164 | 160 | 156
o - 50.1 1475 | 254 | 183 | 180 | 178 | 174 | 160
o 540 | 1587 | 257 | 196 | 194 | 101 | 187 | 182
ne 578 | 1700 | 257 | 210 | 208 | 205 | 200 | 185
kS 616 18.12 | 257 | 224 | 222 | 218 | 214 | 208
e 654 | 1025 | 257 | 238 | 236 | 232 | 227 | 221
- 693 | 2037 | 257 252 | 240 | 245 | 240 | 24

For detail _dlmemlmn gee page 234




CAMBRIA STEEL. 289
SAFE I.OADB IN THOUSANDS OF POUNDS FOR
' CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
' 50 000
Based on Gordon's Formula P = —aznr Safety factor4.
1+36 000 1+
SERIES B. =
num-J Weight
Length in Feet. of each
Channel.
14 | 18 18 20 | 22 24 | 26 28 Lbs.per Ft.
102 00 a5 02 88 85 82 8
118 114 111 107 103 ki) i1 i
130 118 114 109 105 101 s
143 139 134 130 125 120 115 110 -
155 151 146 141 136 131 126 120 .
168 163 1568 153 147 M 135 130 o
181 1756 170 163 158 151 145 140 oy

EEER
MRFRER RRERE RRR ex | E [

For detail dimensions see page 234




280 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
Mmam'-rmuur-——“«‘(’%; Safety factor 4.
1 ; 1436 000 1
;—-n--
= SERIES B.
by w’f“ fﬁ“m': Radinot Length in Feet.
Obannel. Section. |Gyration.

Lbeper Pt 8q. Ine| Inches. | 6 8 |10 |12 | 14 | 16

12.26 432 |1270| 3.08 156 | 1 163 | 150 | 147 | 143
ps 479 |14.08| 3.18 178 | 172 | 160 | 106 | 163 | 160

b 52.6 |1545| 3.22 100 | 188 | 186 | 183 | 180 | 176

o 572 |16.82)| 3.20 208 | 200 | 203 | 200 | 196 | 192

ol 61.9 8.31 225 | 222 216 | 213 | 208
233 24

B 713 320 256 | 253 | 240 | 244 | 230

. 529 |1556| 3.07 101 | 180 | 186 | 183 | 179 | 176
;i 576 |1693| 314 | 200 203 106 | 102
i 1830 3 225 | 203 | 220 | 218 | 212
o 669 |1963)| 326 | 243 | 240 | 237 | 233 | 229
A 715 |21.06| 327 | 280 | 257 | 253 | 250 | 245 | 240
g ki 243 327 277 | 274 | 270 | 206 | 261 | 256
17.25 532 |1584| 201 192 | 190 | 187 | 183 | 179 | 174
& 579 |17.02| 299 207 | 204 | 200 | 185 | 191
. 626 |1839| 3.06 226 | 224 | 220 | 217 | 212
" 672 |10.76] 3.3 240 | 237 | 234 | 228 | IM
ok 719 |2L14| 319 260 254 | 250 k
e 765 |22.52)| 824 | 277 | 275 | 271 | 207 | 262 | 257
B 813 | 2380 3.4 1 | 288 | 283 | 278 | 272
18.76 582 |17.12| 285 | 210 | 207 | 204 | 200 | 185 | 100
e 629 |1850| 203 | 2 225 | 231 | 217 | 212 | 206
21 67.6 | 10.87 | 3.00 241 | 238 | 233 | 228 | 323
g 72.3 | 2124 307 | 261 | 250 | 254 | 250 | 245 | 240
s 7690 |2262| 3.13 279 | 275 | 272 | 267 | 262 | 258
e 815 |2400| 3.19 203 | 289 | 284 | 278 | 273
.94 2537 | 321 313 | 300 | 305 | 301 | 204 | 288

TSRS SRR SR e s | igg
2
g
b
g
g
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CAMBRIA STEEL. 201

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7' CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = ——— - Bafety factor4.
L T
| iy

SERIES B. &l-Is

Thickness|  Waight
i

Length in Feet.

=
g
2
2
g
g
g
3
2

156 | 150 | 145 | 141 | 136 | 131 | 127 | 122 | 117

171 | 166 | 161 | 156 | 151 | 146 | 141 | 136 | 130

187 | 182 | 177 | 172 | 166 | 161 | 1556 | 140 | 144

203 | 108 | 102 | 187 | 181 | 175 | 160 | 163 | 158
200 | 202 | 196

235 | 220 | 223 | 217 | 210 | 203 | 197 | 190 | 184
250 | 244 | 238 | 231 ' 223 | 216 [ 200 | 203 | 196

160 | 1684 | 150 | 154 | 148 | 143 | 137 | 132 | 128
186 | 180 | 175 | 169 | 163 | 157 | 152 | 146 | 140
202 | 197 | 100 | 185 | 178 | 172 | 166 | 160 | 154
g& 212 | 206 | 200 | 104 | 188 | 180 | 174 | 167

208 | 202
250 | 244 | 238 | 231 | 224 | 217 | 200 | 202 | 105
265 | 250 | 252 | 245 | 238 | 230 | 222 | 215 | 207

185 | 179 | 173 | 167 | 161 | 1565 | 149 | 143 | 137
201 | 195 | 189 | 182 | 176 | 169 | 163 | 157 | 150
%; 211 | 205 | 108 | 101 | 185 | 177 | 170 | 184

206
240 | 243 | 236 | 220 | 222 | 2156 | 207 | 200 | 102
267 | 259 | 252 | 245 | 236 | 220 | 222 | 214 | 200
282 | 275 | 206 | 259 | 251 | 243 | 236 | 227 | 219

sRemRekaari  sRemid R RIS SRR SRR E E&
(=1
'S
~2
(=]

For detail dimensious see page 234 ‘




202 CAMBERIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS FOR
8” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
F 50 000
Based on Gordon's Formula P = —mn Bafety factor 4.
i 36 000 2
D
a
& SERIES B.
Weight | Thiok- Wo:'fht Area of | [Least
of oach | nessof Column | Radius of Length in Feet.
Obannel. | Plates. Bootion, |Gyration.
Lbsper Ft.| Inch. |LbsperFt) Sq. Ins | Inches | 6 | 8 (10|12 (14|16 |18
11.26 % 429 12.70 3.62 | 157 | 156 1 154 | 152 | 150 | 147 | 144
2 480 14.20 370 | 176 | 174 | 172 | 171 | 168 | 165 | 162
L 53.1 15.70 372 | 104|103 | 191 | 180 | 186 | 183 | 180
o 58.2 17.20 370 | 213|211 207 | 203 196
Ly 63.3 18.70 368 |231|220 | 227|224 | 221|218 | 213
- 68.4 20.20 3.66 | 250 | 248 [ 245 | 242 | 230 | 234 | 230
by 7845 21.70 3.60 | 268 | 206 | 204 | 200 | 256 | 252 | 247
18.76 479 14.08 3.52 | 174 | 172 | 171 | 168 | 165 | 163 | 150
L 53.0 15.58 3.60 | 103 | 101 | 1890 | 187 | 184 | 181 | 177
s 58.1 17.08 8.67 | 211|200 | 207 | 205 | 202 | 108 | 105
- ﬁ 63.2 18.58 3.67 | 230 | 228 223 | 220 | 216 | 212
Lis 68.3 20.08 3.66 | 248 | 246 | 244 | 241 | 237
g ig 734 21.58 3.64 | 267 | 205 | 242 | 258 | 255 | 250 | 246
i 785 23.08 363 | 285|283 276 | 272 | 268
1626 i 529 15.56 342 192 | 190 | 188 | 185 | 182 | 179 | 175
& g 58.0 17.06 3.50 | 211 [ 200 | 208 | 204 | 200 | 197
L, 3.1 18.56 8.58 | 220228 | 225 | 223 | 219 | 215 | 211
L 68.2 20.06 364 | 248 | 246 | 244 | 240 | 237 | 233
Loy 733 | 21.56 3.63 | 266 261 | 258 | 254 | 250 | 245
b T84 23.06 3.62 | 285 | 283 | 270 | 270 | 272 | 268 | 262
e 83.5 24.56 3.61 | 308 | 301 A 208 280 | 285 | 279
18.76 57.9 17.02 334 | 210 205 | 202 | 109 | 195 | 101
L 63.0 18.52 342 | 229 | 227 | 224 | 221 | 217 | 213 | 208
L i 681 20,02 3.50 | 247 | 245 | 242 | 230 | 235 | 231 | 227
b T2 21.52 3.57 | 266 | 264 | 261 | 257 | 254 | 249 | 245
e 783 23.02 284 | 282 | 279 | 276 | 271 | 267 | 262
ot 834 24.52 3.60 | 308 | 301 | 207 280 | 284 | 270
Loy B85 02 3.50 | 322 | 319 | 315 | 312 | 307 | 301 | 206
21.25 Y 62.9 18.50 3.27 | 228|226 223 | 210 | 215 | 211 | 200
o 68.0 20.00 336 | 247 [ 244 | 241 224
Lia 73.1 21.50 3. 266 | 263 | 200 | 256 | 252 | 247 | 243
pe 782 00 3.51 | 284 | 282 | 270 | 275 | 270 | 265 | 260
24 833 24.50 3.57 | 303 | 300 | 207 | 203 | 280 | 283 | 278
" g B8.4 26,00 | 8.57 | 321|319 | 815 | 811 | 306 | 301 | 295
o 935 27.50 3.57 | 340 | 337 | 338 324 | 318 | 318
For detail dimensions see page 234




CAMBRIA STEEL. 203

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P = —53-2%-3— Safety factor 4.
36000 2
k-

=

SERIES B. & -

Length in Feet. o B

eet. ness o
Plates. | Channal.

20| 22 |24 | 26 | 28 | 80 | 82 | 84 | 36 | 88 | Inch. |LbsperPt

156/| 152 | 149 | 144 | 140 | 137 | 132 | 128 | 124 | 120 18.76
178 | 170 | 165 | 161 | 157 | 153 | 148 | 144 | 139 i
191 | 187 | 183 | 178 | 173 | 168 | 1 150 | 1564 | 140 "
203 | 199 | 193 | 187 | 183 | 178 | 173 | 168 | 162 ks
224 | 219 | 214 | 209 | 203 | 108 | 193 | 188 | 181 | 175 iy
241 | 236 | 230 | 224 | 218 | 213 | 206 194 | 188 o
257 | 251 | 246 | 239 | 233 | 226 | 220 | 213 | 207 Ly

g
3
Z
g
3
=
&
g
SRR SRR RN RRSRaS SSa R
-
(=]
[}
<

For detail dimensions see page 234




204 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
(12 L)*
1+36 600 7

Based on Gordon's Formula P = + Bafety factord.

18

SERIES B.

Woeight |m¢- Weight |Areacf| Least
of sach pessof| of |Column Radinsef Length in Feet.

Ohannal. | Plates.| Column. |Section | Gyration.
Lbsper Pt.| Inch, [Lbsper Pt Sq.Ins| Inches. | 8 | 8 |10 (12|14 |18 |18 |20
1886 | 4 | 486 |1428| 405 | 177|176 | 174 | 172 | 170 | 168 | 166 | 163
i ) 5.1 | 15001 410 | 197 [ 196 | 104 | 192 | 100 | 187 | 184 | 181
" 507 | 1758 | 407 |217 | 216 | 214 | 212 | 209 | 207 | 203 | 200
i rg 652 |10.16| 404 |237|236 | 234 | 231 | 228 | 225 | 222 | 218
|| 707 | 2078 | 4.02 | 257 | 256 | 253 | 251 | 248 | 244 | 240 | 236
AR R EEES
| . 24 . -
15.0 | ¥ | 521 |1532| 397 |100| 188|187 | 185 183 | 180 | 177 | 174
AR AR A A R
“ 687 | 20201 403 | 250 | 240 | 246 | 244 | 241 | 237 | 234 | 230
“ 742 | 2182 | 401 | 270 | 208 | 266 | 263 | 260 | 256 | 252 | 248
“ 70.7 | 2344 390 | 290|288 | 286 | 283 | 279 | 275 | 271 | 208
" !} 852 | 25.07| 397 | 310/ 308 | 306 | 302 | 209 290 | 285
200 | 4 62.1 (1826 | 3.78 | 226 224 | 222 | 219 | 216 | 213 | 200 | 208
o 676 (1088 | 387 | 246 | 244 | 242 | 230 | 236 | 233 | 228 | 224
" 732 | 2151 395 | 266 | 264 | 263 | 260 | 256 | 252 | 248 | 244
“ BT IRl 3% |2 B e e
“ 807 |2639| 305 |37 322 | 818 | 314 | 300 | 304 | 209
. 952 |2801| 304 | 347345 | 342 | 338 | 333 | 328 | 323 | 817
25.0 | 3% | 71 |2120| 364 | 262 260 | 257 | 264 | 251 | 246 | 242 | 236
w | B | B3 [335| 35 |30 | 300 | 2o | s | 200 | 20 | 281 | 270
b : 887 |2608| 380 |323|3%0 317 314 | 310 305 301|205
" M2 | 2770 392 | 43| 341 397 333 | 320 | 324 | 310 (314
o | 907 | 2032 391 | 383 361 | 357 | 353 | 348 | 343 | 338 [ 332
" | 1052 | 3095 390 |383 380 (377 37 m|m 357 | 350

For detail dimensions see page 234
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CAMBRIA STEEL. 2956

SAFE LOA.‘DB IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND

AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P = — 0,000 Batety factor 4.
36 000 r*
SERIES B.

Thickness | Weight

Length in Feet. of of each

Plates, Channel,

20 |24 |26(28 /80|33 |84 |86 |38 |40 |43 | Inch. |Lbs.per .

100 | 157 | 158 | 150 | 146 | 143 | 130 | 136 | 132 | 128 | 125 Y 13.256
178 | 174 | 172 | 168 | 164 | 160 | 156 | 152 | 148 | 144 | 140 f{ i
106 | 102 | 188 | 184 | 180 | 175 | 171 | 167 | 163 | 158 | 154 e
214 | 210 | 206 | 201 192 | 187 | 182 | 177 | 172 | 187 “
239 | 2a7 | 222 | 217 | 212 | 207 | 202 | 196 | 191 | 188 | 181 a8
250 | 245 | 240 | 234 | 220 | 223 | 217 | 211 | 208 14 ﬁ "
208 | 268 | 257 | 251 mizag'm'zs? 221 mim L
171 | 167 | 164 | 150 | 156 | 152 14s|m 140 | 136 | 132 i§ 15.0
190 | 186 | 182 mz‘ 174 | 169 | 185 | 161 | 152 | 148 & -
208 | 204 | 109 | 105 | 100 | 188 | 181 | 176 | 172 | 167 | 162 s
235 | 201 | 216 | 212 | 207 | 202 | 197 | 182 | 187 | 181 | 176 g o
043 | 238 | 233 | 238 | 223 | 217 | 212 | 206 | 200 | 105 | 150 s
261 | 256 | 251 | 245 | 239 | 233 | 227 | 221 | 215 | 200 i; 45
mmmmmmmim'm 223 | 216 g
201 | 197 m'm 183 | 177 | 172 1os|1uz 158 | 153 Yy, 20.0
220 | 215 | 211 | 206 | 200 | 195 | 100 | 185 | 180 | 174 | 168 I. e
230 | 234 | 220 | 224 | 218 | 213 | 207 | 202 | 106 | 101 | 186 % i
258 | 253 | 247 | 242 | 236 | 230 | 224 | 218 | 213 | 205 | 200 f’ 1
275 | 200 | 204 | 258 | 251 | 245 | 230 | 232 | 226 | 220 | 214 § 1¢
203 | 287 | 281 | 274 | 268 | 261 | 255 | 248 | 241 | 234 | 228 g o
311 | 305 | 208 | 201 | 284 | 277 | 270 | 263 | 256 | 247 | 240 s5

232 | 226 | 251 | 214 | 200 | 202 | 107 | 100 | 185 | 170 | 173 X 25.0
250 | 245 | 238 | 233 | 227 | 220 | 214 201 | 106 | 189 ;z s
260 | 264 | 258 | 252 | 245 | 238 | 232 | 220 | 218 | 212 | 206 o
288 | 283 | 276 | 270 | 264 | 257 242 | 236 | 220 | 222 rz s
mm:mmmm.mmmmm &
326 | 319 | 312 | 304 | 296 | 289 274 | 266 | 260 | 251 f L
344 | 335 | 328 | 320 | 313 | 300 |mmmm ¥ “




il

296 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10” CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon's Formula P = GEI30 Safety factor4.
1+360Wﬂ
.-"--m'j
== SERIES B.
Woight | Thick- W:l’ht Areaof | Lenst
of each | nessof umn| Radius of| Length in Feet.
Plates. | Oolumn, |Section. Gyration.

Lba.per Ft.| Inch. |Lbs.per Fi.|Sq Inches, __B_i 10/12(14|16|18|20|22 |24
15 1 55,5 | 1642 | 449 200;20[1199 198 | 195 | 193 | 190 | 187 | 185
o ;z 619 | 18.30 | 458 223|224[223 220|218 | 216 | 212 | 200 | 208
g 683 | 20.17| 4.65 |249|247| 245|243 | 241 | 238 | 235| 232 | 228
ks }} 746 | 22,05 | 4.70 |272| 271|268 266 | 263 | 261 | 257 | 253 | 250
2 81.0 | 23.92| 467 |206|294)201| 280 | 286 | 282 | 278 | 275 | 271
e r‘ 87.4 | 25.80 | 4.65 |319|316|314 (311|308 304|300 206 | 201
¢ b4 93.8 | 27.67 | 4.63 |342(330| 337|334 330|326 (322 317 | 312
20 | % | 655 |10.26| 4.20 |237(236] 233 | 231|228 | 225| 221| 218 | 214
o 719 | 2114 | 4.30 |[261|250| 257 | 254 | 251 | 248 | 244 | 240 | 236
i 78.3 | 23.001 | 447 |284|282)279|277|273| 270 | 266 | 202 | 258
s s 846 | 24.89 | 4.55 |307|305|303 | 300|207 | 292|280 | 285 | 280
ks 1g 910 | 26.76 | 4.62 |331|328| 326|323 | 319 315|311 | 306 | 302
g g 974 | 28.64 | 4.863 |354|351 349|346 341|337 | 333 | 328 | 323
*® 103.8 | 30.51 | 4.61 |377 374|3TI 368 | 364 | 359 | 355 | 340 | 344

Y 755 | 2220 | 4.13 [274|271) 268|265 | 262 258 | 254 | 240 | 245
b 81.0 | 24.08| 4.23 |297 292 | 288 | 285 | 280 | 277 | 272 | 266
i % 883 |25.05| 432 |320|318|315 (312|308 | 303 | 200 | 204 | 288
L 946 | 27.83 | 440 |343 341|333 331 | 326 | 322 | 316 | 310
s 101.0 | 20.70 | 448 |367 | 364 | 361 | 357 340 | 343 | 330 | 332
b ﬁ 1074 | 31.58 | 455 |390| 387|384 380 376|371 | 366 | 361 | 3556
ok 113.8 | 3345 | 4.58 |413 410|407 | 403|390 | 304 388 | 383 | 377
30 M 855 | 25.14 | 4.01 |309|307|303 295 | 201 | 286 | 280 | 275
i 919 |27.02| 4.11 |333|330)327(323 318|313 (308|302 298
e g 98.3 | 28.80 | 4.20 |356| 353 | 340 | 346 | 341 | 336 | 331 | 326 | 320
4 104.6 | 30.77 | 4.28 | 379|377 | 373|369 | 365 | 350 | 353 | 348 | 342
L1 111.0 | 32.64 | 4.36 400 | 306 | 392 | 357 | 382 | 376 | 371 | 364
$e 1174 | 3452 | 443 | 426423 | 419 | 415 | 410 | 404 | 399 | 392 | 386
- 123.8 | 36.30 | 4.50 | 440 446 432 | 428 | 422 | 415 | 400
3b Y 05.5 | 28.08| 3.00 |345|342|338|334| 320|324 | 318|312 | 304
s g 101.9 |20.96 | 4.00 |360]|365|361|357| 352|346 340 334 | 327
v 1083 | 31.83 | 4.10 |392| 380|385 | 380 | 375 | 360 | 363 | 356 | 340
i g 1146 | 33.71 | 4.18 |[415]412| 408 | 404 | 398 | 302 | 386 | 379 | 373
s 121.0 | 35.58 | 4.26 | 435|436 | 431 | 426 | 420 | 415 | 400 | 401 | 395
1 g 1274 | 37406 | 4.33 |462| 450 | 454 444 | 437 [ 432 | 424 | 418
i 133.8 | 30.33 | 440 |485| 481|478 | 472 467 | 461 | 455 | 447 | 439

For detail dimensions sce page 235




CAMBRIA STEEL. 297

I

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10" CEANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
1 (12 L):
36 000 r*

Based on Gordon’s Formula P = + Safety factor 4.

3

SERIES B. oLl

Length in Feet oy Y [yl
eat. ness
Plates, | Channel.
26|28 |30 |32|34 |36 |38 |40 |42 |44 |46 |48 | Inch. (LbaperFt
181 | 178 | 174 | 171 | 167 | 163 | 159 | 156 | 152 | 148 | 145 | 141 | ¢ 156
100 | 105 | 101 | 188 | 183 | 179 | 176 | 171 163 | 159 -
224 216 | 212 [ 208 | 204 | 100 | 195 | 190 | 185 | 181 | 177 =
246 | 241 | 237 | 233 | 228 | 223 | 218 | 214 | 209 | 204 | 199 | 195 *“
266 | 261 | 257 | 251 | 246 | 242 | 237 | 231 | 226 | 221 | 215 | 210 A8
287 | 282 | 276 | 271 | 266 | 261 | 254 | 240 | 244 | 237 | 232 | 226 (L
302 | 206 | 201 | 285 | 278 | 273 | 267 | 260 | 254 | 248 | 241 “°
210 | 206 [ 201 | 107 | 103 | 188 | 183 | 170 | 174 | 169 | 165 [ 160 | 34
232 | 227 223 | 218 | 214 | 208 | 203 | 198 | 193 | 189 | 183 | 179 18
5 244 | 238 | 234 | 228 | 223 | 218 | 213 202 | 107 -
275 | 270 | 265 | 260 | 254 | 240 | 243 | 238 | 232 221 | 216 f; “
207 | 201 | 286 | 281 | 274 | 269 | 264 | 257 | 251 | 246 | 230 | 233 L.
318 | 313 | 306 | 301 288 | 282 | 276 | 2060 | 203 | 257 | 250 1
330 | 332 | 326 | 320 | 318 | 307 | 301 | 293 | 286 | 280 | 272 | 266 -
230 | 234 [ 220 | 224 | 210 | 213 | 207 | 202 | 196 | 100 [ 186 | 180 | 3£ 26
202 | 256 | 250 | 245 | 240 | 234 | 227 | 221 | 216 | 210 | 204 | 109 45
(284 | 277 | 272 | 206 | 260 | 254 | 248 | 241 | 236 | 220 | 223 | 217 "
305 | 200 | 204 | 287 | 281 | 274 | 268 | 261 | 256 | 248 | 241 | 236 g oL
327 | 322 | 815 | 300 206 | 288 | 282 | 274 | 268 | 261 | 255 ae
| 340 | 342 | 336 | 330 | 322 | 316 | 308 | 301 287 | 280 | 274 |1 ;z “
370 | 364 | 356 | 350 | 343 | 335 | 328 | 321 | 312 | 305 | 290 | 200 -
260 | 263 | 257 | 250 | 244 | 237 | 231 | 224 | 218 | 212 | 205 | 100 | ¥ 30
201 | 285 | 278 | 272 | 265 252 | 245 | 239 | 292 | 225 | 218 [
313 | 306 203 | 286 | 270 | 273 | 265 | 258 | 251 | 243 | 248 o
320 | 322 | 314 | 308 | 300 | 202 | 286 | 278 | 270 | 264 | 256 L
357 | 851 336 | 328 | 320 | 313 | 305 | 298 282 | 275 4
370 | 372 | 364 | 357 | 340 | 342 | 333 | 326 | 317 | 310 | 301 | 204 ;'z “
401 | 304 | 386 | 378 | 370 | 362 | 355 | 345 | 338 | 320 | 321 | 312 L
208 | 201 [ 284 | 277 | 260 | 262 | 255 | 248 | 239 | 232 | 225 | 219 | X 85
malsmmmmm'mmzﬁmmg 4
343 | 336 | 328 | 320 | 312 | 304 | 206 | 287 | 281 | 273 | 265 | 257 e
365 | 357 340 | 334 | 325 | 317 | 309 | 301 | 292 | 284 | 276 r; X
887 | 379 | 372 | 363 | 354 | 845 | 338 | 320 [ 320 | 312 | 303 | 204 5 L
401 | 398 | 384 | 375 | 367 | 358 | 350 | 340 | 331 | 323 | 314 g; '
432 | 422 | 415 | 405 | 307 | 887 | 870 | 360 | 361 | 351 | 341 | 333 % L

For detail dimensions see pagé 235




208 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’'s Formula P = —aen Bafety factor 4.
35000 2
B
SERIES B.
Weight | Thiok- T:?ht Area of | Lesst
of each | ness of CGolumn [Radius Length in Feet.
Obannel. | Plates. | Column. |Section.|Gyration.
Lbeper Fi.| Inch. (LbaperFt|Sq. Ins.| Inches. | 8 ]10 12|14 16|18 |20 22|24
205 ¥ 68.2 | 2006 | 5.23 248!24? 246 | 244 | 241 | 240 | 237 | 234 | 231
e l:’i 75.0 | 22,06 | b5.18 |273|272| 270 | 268 | 266 | 263 | 260 | 258 | 254
e 81.8 | 2406 | 5.14 | 208 306 205 202 | 200 | 287 | 283 | 280 | 276
.t ig 88.6 |26.06| 5.10 |322]321|318|317|314 311|307 303 | 209
5 05.4 | 28.06 | 5.07 | 347 345|343 | 340 | 337 | 333 | 331 | 327 | 322
i i, 102.2 | 30.08 | 5.04 | 3721370 | 367 | 364 | 361 | 357 | 354 | 340 | 344
ne 2% 109.0 | 32.06 | 5.01 |397|304|302 380|385 381377372367
26 M 7.2 | 2270 | 5.00 Ml! 277|275 | 273 | 270 | 267 | 264 | 261
o 840 | 2470 | 5.14 | 306 304 | 302 | 300 | 297 | 204 | 291 | 287 | 284
= 90.8 | 26.70 | 5.11 |330| 328|324 | 324 | 321 | 318 | 315 311 | 307
" g 97.6 | 28.70 | 5.07 351 | 348 | 345| 341 | 338 | 334 | 330
- 104.4 | 30.70 | 505 |380|378| 375|372 360 | 365 361 358 | 351
- g 111.2 | 82.70 | 502 . | 405 402 | 400 | 396 | 303 | 380 | 384 | 370 | 374
L 118.0 | 3470 | 500 |[420) 427 | 424 | 421 | 417 | 412 403 | 397
30 ¥ 87.2 | 25,64 | 4.93 |317)315(313|311 308|304 | 300 | 206 | 202
e 040 | 2764 | 5.04 | 342 340|338 | 335 332 | 328 | 326 | 321 | 316
5 100.8 | 2064 | 507 |367| 365|362 359 356 | 352 | 349 | 345 | 340
e g 107.6 | 31.64 | 504 | 301|380 387 383 | 380|376 | 373 367 | 362
At 1144 | 33.64 | 502 | 416|414 | 411|408 | 404 | 400 | 895 | 300 | 385
S| g 1212 | 3564 | 4.99 | 441 438|435 | 432 | 428 | 424 | 419 413 | 408
“ 128.0 | 37.64 | 4.98 | 466 | 463 | 400 | 456 | 452 | 447 437 | 431
36 ¥ 07.2 | 28.58 | 4.80 |353 351|349 | 346|342 338 | 334|320 | 325
" f' 104.0 | 80.58 | 4.01 | 378|376 | 374|370 | 366 | 362 | 358 | 354 | 349
i i3 1108 | 32.58 | 501 |403 401|398 305 301 | 387 | 383 378|8?3
g ‘,’; 117.6 | 34.58 | 4.00 | 428425422 410 | 415 | 411 | 406 | 401 | 306
5 1244 | 36.58 | 4.07 |453 450 | 447 443 | 439 | 435 | 430 | 424 | 419
a g 131.2 | 38.58 | 4.95 |477) 475|471 | 468 | 463 | 458 | 453 | 448 | 442
- 138.0 | 40.58 | 4.94 | 502|400 | 406 | 402 | 457 [ 482 | 477 | 460 | 463
Y 107.2 | 8152 | 4.60 389 | 387 | 384 | 380 | 377 373 | 367 3&2’35‘:’
i Ez 114.0 | 83.52 | 4.80 | 414|412 400 | 405 | 402 | 306 | 301 | 386 | 381
s 1208 | 3552 | 4.00 |430 437|434 | 430 | 425 | 421 | 416 | 411 | 405
A fz 127.6 | 37.52 | 4.05 | 404 | 462 | 458 455 | 451 | 446 | 441 | 435 | 420
5 134.4 | 3052 | 4.04 | 480 486 | 483 | 470 | 474 | 470 | 464 | 457 | 451
“ g 141.2 | 41.52 | 4.92 | 514 | 511|507 | 503 | 407 | 402 | 486 | 480 | 473
= 148.0 | 43 491 &38‘535 532 | 526 | 521 | 516 | 510 | 503 | 498

For detail dimensions see page 235




CAMBRIA STEEL. 209

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P =

SERIES B. o

Length in Feet. ness of | of each
Channsl.

26 |28 |80 32 34 36 88|40 43l44 46 | 48 |" Inoh. |LbaperFt.

228 | 225 | 222 | 218 | 215 | 211 | 207 | 204 | 200 | 196 | 101 | 187 | 3£ 20.6
251 | 247 | 243 | 239 | 235 | 231 | 227 | 223 | 218 | 214 | 209 | 2056 L

272 | 269 | 265 | 261 | 266 | 251 | 247 | 242 | 237 | 232 | 208 | 223 ¢

205 | 291 | 286 | 281 | 276 | 271 | 266 | 262 | 257 | 251 | 246 | 241
318 | 313 | 308 | 303 | 207 | 202 | 286 | 281 | 295 | 260 | 263 | 258
330 | 334 | 328 | 324 | 319 | 313 | 307 | 301 | 205 | 288 | 282 | 276
862 | 356 | 350 | 344 | 338 | 332 | 326 | 310 | 313 | 306 | 200 | 208

257 | 253 | 240 | 245 | 241 | 236 | 232 | 227 | 222 | 219 | 214 | 210
280 | 276 | 272 | 268 | 263 | 258 | 253 | 248 | 243 | 238 | 234 | 229
208 | 203 | 288 | 283 g;g ﬁ 268 | 263 | 258 | 252 | 247

351 | 344 | 330 | 333 | 326 | 318 | 312 | 308 | 208 2\“[235 278
360 34 313

335 | 328 | 821
422 | 364 | 356 | 348 | 341
444 | 437 | 430 | 423 | 415 | 407 | 309 | 301 | 383 | 375 | 367 | 350
466 | 450 | 462 | 444 | 436 | 428 | 420 | 411 | 403 | 394 | 386 | 375
480 | 481 | 473 | 465 | 457 | 448 | 440 | 431 | 420 | 411 | 402 | 393

[~}
8
g
%
=
[}
2
-]
g
g
%
=3
g
252

g
g
8
g
g
g
g
4
3
3
REFERES SRR A SRR R

For detall dimensions see page 235




300 ; CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
16" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
Based on Gordon’s Formula P = —5‘(’%

g___m_u_ 36000 2

+ ‘Safety factor 4.

i

= SERIES B.

w‘jf“ Areaof| Least
Column {Radius of] Length in Feet.
Column. |Beotion. |Gyration.

Lbs.per Ft.| 8q.Ins,| Inohes, | 12|14 16| 18|20 |22 |24 |26 |28
117.0 | 34.80 | 6.50 |420|427| 425|423 | 420 | 417 | 414 | 410 | 406
1255 | 87.30 | 6.57 |460|458 | 450 | 453 | 450 | 447 | 442 | 438 | 434
1340 | 39.80 | 6.52 |461|480| 485 ] 482 | 470 476 | 472 | 468 | 463
1425 | 4230 | 6.48 |521|519) 516|513 | 500 | 505 | 501 | 497 | 492
151.0 | 44.80 | 6.44 | 552|549 | 546 | 543 | 530 | 535 | 531 | 526 | 521

¥ 577 | 573 | 560 | 565 | 561 | 554 | 549

614 | 611 | 607 | 604 | 599 | 595 | 580 | 583 | 678

430 | 437 | 435 | 432 | 428 | 425 | 422 | 418 | 414

470 | 468 | 465 | 463 | 459 | 455 | 451 | 447 | 443

405 | 402 | 488 | 485 | 481 | 477 | 472

531 | 528 | 525 | 522 | 519 | 515 | 511 | 506 | 501

562 | 550 | 556 | 552 | 549 | 545 | 540 | 535 | 531

502 | 590 | 586 | 583 | 579 | 574 | 570 | 563 | 558

623 | 620 | 617 | 613 | 600 | 604 | 508 | 502 | 587

1310 | 9852 | 641 |475|472 ?,m?? 467 | 464 | 460 | 457 | 451 | 447
; ¥ 503 407 | 404 | 400 | 486 | 482 | 477
1480 | 4352 | 650 |537|534 (531|527 | 524|520 516 | 511|507
4602 6. ; 545 | 541 | 536

1650 | 4852 | 843 508 | 595 | 502 | 588 | 584 | 580 575 | 570 563

g
g

_

g

(=]

-

=1

an

o
Sooosos o
BEEEBRLE

g

-

=

oo

1410 | 4148 | 6.28 |511 500 506 | 502 | 408 | 404 | 400 | 486 | 480

i a7 | 701 | 6e8 690 | 685 660
2020 | 5042 | 6.35 |732|720 725720 | 715 | 708 | 702 | 696 | 689
1610 |47.36 | 6.07 |583) 580|576 | 671|567 | 563 | 556 | 551 | 546
169.5 |49.86 | 6.18 |614]| 610|607 | 603|500 | 503 | 588 | 582 | 577
178.0 | 5236 | 6.28 ﬂﬂ5|ﬁ42'639 633 | 620 | 624 | 610 | 613 | 605

: ] 660 | 605 | 600 | 654 | 648 | 043 | 636
1950 |57.36 | 6.38 |707|703| 700 695|690/ 685 | 678 | 672 | 665
203, | 35 | 788

633 | 768! 764

726 | 721| 713 | 707 | 701 | 694
For detail dimensions see page 235
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CAMBRIA STHEEL. 301

SAFE LOADS IN THOUSANDS OF POUNDS FOR
15" CHANNEL AND PLATE COLUMNS. .
SQUARE ENDS.

Based on Gordon's Formula P = — %, "' Safety factor 4.
Ty

SERIES B. o

=l

Thick- | Weight
Length in Feet. ness of | of each
Plstes. | Channel.
8032 |34 |36 3840|4244 |46 |48 BO | 62 | Inch [Lbsperft
401 | 397 3 379 | 374 | 369 350 | 353 | 348 33
430 | 425 | 421 | 416 | 411 | 406 | 401 | 305 | 300 | 384 | 370 | 373 pe
450 | 454 | 440 | 444 | 430 | 433 423 | 414 | 408 | 402 | 306 -
487 | 482 | 477 | 470 | 464 | 458 | 452 | 446 | 440 | 434 | 427 | 421 i
515 | 500 | 503 | 408 | 402 | 485 | 470 | 473 | 466 | 457 | 450 | 444 e
543 | 538 | 532 | 525 | 510 | 512 | 504 | 407 | 400 | 483 | 476 | 468 3
572 | 506 | 500 | 553 | 544 | 537 | 530 | 523 | 516 | 508 | 501 | 491 -
410 | 406 | 401 | 307 | 302 | 387 | 382 | 377 | 472 | 367 | 361 L 35
430 | 434 425 | 420 | 414 | 400 | 404 | 308 | 302 | 38T | 381 ;z L
408 | 403 | 358 | 452 | 447 | 442 | 436 422 | 416 | 410 | 404 %
406 | 401 478 | 473 | 467 | 461 | 454 | 448 | 442 | 435 | 429 B
518 | 512 500 | 404 | 487 | 481 | 474 | 405 | 458 | 451 #
5562 540 | 534 | 528 | 521 | 512 408 | 401 | 483 | 476 AL
581 | 676 | bo8 | 662 | 553 | 546 | 538 | 531 | 524 | 516 | 50O | 408 2%
442 | 438 | 433 | 428 417 | 410 | 404 303 | 987 [ 381 | 3¢ 40
473 | 468 | 463 | 457 | 452 430 | 433 | 427 | 421 | 414 | 408 72 L
502 | 406 | 401 | 485 | 480 | 471 | 465 | 450 | 453 | 440 | 440 | 433 | 1 i
525 | 517 | 511 | 505 | 499 | 402 | 485 | 470 | 472 | 485 | 458 e
5567 | 551 | 545 | 530 | 532 | 526 | 510 | 512 | 502 | 485 480 2x
586 | B8O | 573 | 56T | 560 | 553 | 543 528 | 521 | 513 | 505 i
615 | 608 | 601 | 502 | 585 | 577 | 570 | 562 | 554 538 | 527 -
475 | 470 | 464 | 450 | 451 | 445 | 440 | 433 | 427 | 420 | 413 | 407 | 24 45
505 | 500 | 404 | 488 | 453 | 474 | 468 | 402 | 455 | 440 | 442 | 435 f; %
536 | 530 | 524 | 516 | 510 | 504 | 497 | 400 | 483 | 477 | 470 | 463 =
563 | 557 | 550 537 | 531 | 524 | 517 | 500 402 o
591 | 585 | 678 | 572 | 565 | 558 | 550 | 540 | 533 | 525 | 518 | 510 .=
620 | 613 | 607 | 600 582 | 575 | 567 | B&O 543 | 535 "
640 | 642 | 635 | 625 | 617 | 600 | 601 | 503 | 585 | 576 | 508 | 556 i
507 | 501 | 405 | 480 | 481 | 475 | 400 | 462 | 453 | 447 | 440 | 433 | 34 50
537 | 531 | 525 | 519 | 510 | 504 | 407 | 403 | 483 | 470 | 407 | 460 E 5.
568 | 502 | 555 | 547 | 540 | 533 | 526 | 510 | 512 407 | 487 e
500 | 500 577 | 670 | 663 | 555 | 548 | 538 | 530 | 622 | 514 X
625 | 018 | 612 507 | 500 | 579 | 571 | 663 547 | 539 e
654 | 047 | 640 | 630 | 622 | 614 | 606 | 508 | 580 | 581 | 672 | B61 1
682 | 675 | 6656 | 667 | 640 | 641 | 632 | 623 | 615 | 603 | 604 | 58S s
540 | 532 | 526 | 520 | 511 | 504 | 407 | 400 | 481 | 474 | 466 | 457 | 34 55
560 | 502 | 556 | 540 | 542 | 533 | 526 | 510 | 511 | 501 | 404 | 488 ﬁ -
500 | 503 570 | 570 | 562 | 555 | 547 | 540 | 532 | 521 | 513 -
630 | 623 | 618 | 807 | 599 | 502 | 584 | 576 | 568 | 560 | 552 | 540 "
650 | 652 637 | 627 | 619 | 611 | 602 | 504 | 585 | 677 | 665 “
687 | 680 | 670 | 662 | 654 | 646 | 637 | 628 | 620 | 608 | 500 | 590 .
716 | 706 690 | 681 | 673 | 664 | 652 | 643 | 633 | 624 | 614 ££

For detail dimensions see page 235

MSTR L




CAMBRIA STEEL.

taice di

P = gafe load in pounds
length of oolur_nn n;

Ultimate compressive stren,
Safe loads for other safety factors than that ol

follows:—New safe load = Safe load from table X

1+

8§00 dr

10000

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P =

Eg hsguare inch,

in inches.
=80 000 pounds per square inch. Safety factor 8.

the tables may be obtained as

Thick-
nes in
Inches.

N Y Y

ot ot

F N

B o ko ket et

SRR ERER SRR SRR S

New factor

Area We'?ht
Length of Column in Feet. of Metal | per Foot

m m
8 101214161820 |22 |24 | Sq. Ins. | Pounds.

04| g2 62| 54 41| 30 124 | 387

107| 94 71| 62 47| 4 141 4“0

119 108 86! 78 60| 53 147 46.0

136 | 123 98| 87 65| 61 16.8 526

145 | 133 110| 99 80| 72 17.1 534

166 | 153 126 114 92| 83 10.6 61.2

186 | 172 142 128 108| 93 220 68.7

106 | 183 156 | 142 118 | 108 223 69.8
220 | 206 175 | 160 1331 121 25.1 785
244 | 228 194 | 1771 102 | 147 | 134 278 87.0
225 212 185 | 172 146 | 134 25.1 78.4
205 | 254 | 240 209 | 194 164 | 151 283 88.4
204 | 281 | 266 2321 215|108 | 182 | 168 314 08.0
323 | 308 | 201 254 | 235 200 | 184 344 107.4
208 | 287 | 273 243 | 227 107 | 183 314 98.2
330 | 319 | 304 270 | 253 219 | 203 Mo 1001
363 | 350 | 333 208 | 217 40| 223 383 119.7 .
395 | 380 | 361 | 342 | 322 | 3 261 | 242 416 1209
368 | 356 | 342 326 | 300 | 201 256 230 384 120.1
404 | 301 | 375 | 358 | 330 | 320 281 | 263 422 1319
430 | 425 | 408 | 380 | 360 | 348 306 | 287 45.9 1434
473 | 458 | 440 | 419 | 397 | 375 330 | 308 49.5 154.6
404 | 303 | 370 | 364 | 347 | 330 204 | 277 420 1312
444 | 432 | 417 | 400 | 382 | 363 323 | 304 46.1 144.2
484 | 470 | 454 | 435 | 415 | 305 352 | 331 50.2 156.9
522 | 507 | 490 | 470 | 4458 | 420 380 | 358 54.2 160.4
485 | 473 | 450 | 442 | 424 | 405 366 | 347 50.1 156.5
528 | 515 | 499 | 482 | 462 | 441 300 | 378 5.5 1704
570 | 556 | 540 | 520 | 490 | 477 431 | 408 58.9 184.1
612 | 507 | 579 | 558 | 535 | 511 437 63.2 1074
573 | 560 | 545 | 528 | 500 | 480 4461 424 58.9 183.9
618 | 605 | 580 | 570 | 550 | 528 450 63.8 108.8
664 | 650 | 632 | 612 | 590 | 567 517 ;g 68.3 2134
708 | 694 | 675 | 653 | 630 | 605 552 728 2278
666 | 654 | 638 | 620 | 600 | 579 533 | 510 633 2135
716| 702 | 686 | 666 | 645 | 622 573 | 48 T34 2203
704 | 750 | 732 | 711 | 659 | 664 611 | 584 783 2448
7061 77717561 7311 705 040 | 621 82 2600




CAMEBRIA STEEL.

2038

SAFE LOADS IN THOUSANDS

OF POUNDS FOR

HOLLOW ROUND CAST IRON COLUMNS.

SQUARE ENDS.
Based on Gordon's Formula P = !D_D?'()_
’ l_I_B(Z'O d?
P = safe load in pounds per square inch.
1 = length of column in inches.

d = outside diameter of column in inches,
Ultimate compressive strength= 280000 pounds
Safe loads for other safety factors than that

rsquare inch. Safety factor 8.
the tables may be obtained as

follows:—New safe load = Safe load from table X -

New factor

Outside Thick Area | Weight

Diam- ki Length of Column in Feet. of Metal | per Foot
eter in i‘?ﬁm in in

Inches. | 'PC0%5- 11411618 |20 82}94136198130 82 | 8q. Ins. | Pounds.

18 18¢ | 754| 732| 708| 684 659 li!’.:li 508! 596‘ 557| 533| 83.6 | 2612

13{ | 806| 782) 757| 732| 704 ﬁ??l 850 03?1 506/ 560 89.3 | 2792

1}% 857| 832 805( 777| 749/ 720 601| 677 633 605 050 | 206.8

2 007| 880| 852| B23| 72| 762 731 ?l?l 670/ 641 1005 | 3142

20 134 | 922) 900/ 876| 850| 824, 707| 760| 742| 714 687 1003 | 313.6

lﬁ 081| 057| 932| 005| 877 848| 818 780| 760| 731| 106.8 | 333.6

2 1030(1014| OB7| O58| 920| 8O8| BOT| 836) 805| 774) 118.1 | 3534

214 (10071070 1041|1011 80| 948 015| 882 S-isl 817| 1103 | 3729

22 174 |1105/1082/1058|1032{1005, 076 947 018 B88| 850/ 1185 | 38705

2 1171/1147(11221094/1065| 1035|1004 0?4[ 941' 910] 125.7 | 302.7

23 1239(1213/1186(1157 1120 1094&062 1029, 99 1329 | 4153

21 |1301{1275(1246/1215 11831150, lliﬁ msﬂmu’mn 130.6

24 2 1303/1280{1241(1229 138.2 | 4320

2 1376/1852/1311 12‘98:1258|1-38 1206 1173/1140 1106 146.0 | 456.4

2 1440|1423|1380(1367 1335/1303| 1269112351200 1165| 153.7 | 480.4

234 |1520) 1404 (1448|1434 1402|1367 1332 1206/1250 1222 1614 | 5042

28 24 |1515/1402/1467|1440(1412|1382|1351/1310/1286/1252] 150.4 | 498.1

21 |1506(1572|1546(1517|14871456(14231380/1354/1319] 167.9 | 5246

23¢  |16751650/1623|1508|1562) ]528 1404/1458/1422/1385] 1763 | 550.9

21¢ |1754|1728/1699| 1668 1635|1600, 1564(1527 uaoium 184.6 | 576.8

28 2. 1742/1719{1604 1667 ma‘lwa 1576154211508 1474| 1820 | 568.8

2 1820|1806(1780/17511721/1680|1655/1620/1584/1548| 191.2 | 507.5

* 2 1917|1892|1864|1834|1802{1769(1734|1697|1660/1622| 200.3 | 625.9

2 2002(1067|1048(1017 (1883 1848|1811|1773/1734/1604, 2003 | 653.9

80 2 1982(1061(1936(1009 18?9’1848.181& 1782/174711711|  206.1 6441

2 2078|2055/ 20282000/ 1969|1937/ 1903 1867/1830{1703) 2180 | 675.0

2 2172/2148/2119 2000/2058| 2024|1089 1052/ 1918!1874 2258 | 7055

2 2265|2240/2210|2180 214?‘21“ 2074 2085 199-5'1\954 2354 | T35T

a2 21¢ |2280(2217(2192|2165|2135(2104 2071!3036 2000{1063) 2317 | 7240

255 |2341|23182202/2264 2233| 12165, 2129I2092 2053| 2422 | 757.0

23{ |2442|2418/2391|2361|2329| 2295'2259'2221 2!82'2“1 252.7 | 787

2}% 25422517/ 2480 2458(2424| 2389|2351 2312’22?1 2220 203.1 8221

34 25¢ |2511|2488/2463 2438‘ 2374|2341 23‘00 227212232 258.7 | 808.6

23 |2620/2508 25?(!|2542|25ll 247812441/ 240\3 23'."0 2320 2700 | 8437

215 |2728|2703|2676/ 2646 2614 2580|2544 2505 281.1

3 2835|2810/2781 2?50 a7 2681|2ﬁ43 2&01. 2565 mo'l 2022 | 9130

36 2 2796 27?( 2749 2?2! 2602 2660 2626, 25‘91 2553 2515 287.3 | BOT.T

2 2013 ‘ 70| 2?35 2008 2650/2610) 200.2 | 935.0

3 3028 2‘970 mulm 2880128401 2805!2?85 2723] 3110 | 9719
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304 CAMBRIA STEEL.

STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS.

For various values of % 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 Rectangular.
P= (12L)*
(12L)2
1+ 500 a2 1+ 1007 a2
Ultimate Strength Ultimate Strength
L in Ibs. per sq. in. L in Ibs. per sq. in.
¢ Hollow Hollow S Hollow Hollow
Round. Rectangular. Round Rectangular,
1.0 67800 70487 25 37647 43396
1.1 66692 68770 2.6 36088 41834
12 ' 63532 66083 2.7 84509 40326
13 61340 65142 28 33178 38871
14 59187 63265 29 31817 374N
15 56940 61366 3.0 305634 36123
1.6 H4T66 50458 3.1 20306 34820
1.7 52625 57563 3.2 28137 33586
18 50531 55660 3.3 27025 32303
19 48491 53792 34 25967 31249
2.0 46512 51954 3.5 24961 30152
24 44598 50151 3.6 24004 29101
22 42753 48301 3.7 23093 28094
23 40979 46676 38 20227 27130
24 32T 45011 3.9 21403 26206

Safe loads for any given hollow round or hollow rectangular columns, corre-

?g]?ndlng to any suitable factor of safety, can be found from the above table as
ows:—

Find from the table the ultimate strength in pounds per square inch corre-

sponding to the given value of %. 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 exter!l;al with metal 1 inch thick with safety factor of
eight. Themlon{-ainthiacaxlu%a] =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 square inches. The safe load is, theref “7”3X”‘3-w3735mm
or approximately 97 net tons, which is the required result.




CAMBRIA STEEL. 305

EXPLANATIONS OF TABLES OF SAFE LOADS FOR BEAM BOX-GIRDERS AND
PLATE GIRDERS, PAGES 306 TO 326 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 306 to 316 inclusive.

The 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 317 to 326 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 should 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 pages94 and 95.

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 the 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 vertical shear at the given point, thus :

p = Zg-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
ofrfitch will vary from 214" to 6",

he rivet spacing should also conform to the rules given on page 358, 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
pa%es 82 and 83. i s

he 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.




306 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.

<5343
2-Plates 2-10” I-Beams
12” Wide. 25 Ibs. per foot.
L
Distance Center Thickness of Plates in Inches.
f% Center of For Thicknesses Greater than 34” Use Two Plates.

earings in
Feet. I U ] P S e o At S . - A S0 A0 €
10 9 | 96 | 102 | 100 | 115 | 121 | 127 | 134 | 140
11 82 | 8 | 93 | 99 | 104 | 110 | 116 | 121 | 127
12 75 | 80 | 8 | 90 | 96 | 101 | 106 | 111 | 117
13 69 | 74 | 79| s | 88 | 93 | 98 | 103 | 108
14 64 | 69 | 73| 78| s | 8 | 91| 9 | 100
15 60 | 64 | es | 72| 7| 8| s | s | 93
16 56 | 60 | 64| 68 | 72| 76 | s | 8 | &
7 R A T e 0 e
18 5 |53 | 57| e | e | 67| 7m | 7| 78
19 a7 | 81| B&"| 87| 60 ] es | 67| 70| 74
20 45 | 48 | 51| 54| 57| 60| 64| 67| ™
21 43 | 46 | 49 | 52 | 5| 58| 61 67
22 4 | 4 | a1 | 9| 52| 55| 88| 61| 64
28 39 | 4 | 45 | 47| 50 | 53| 55| 58| 61
24 38 | 4 | 43| 45 | 48 | 50 | 53| 56 | 58
25 3 | 38 | 41| 4| 46| 48| 51| 5| 56
26 S T (R ST SR MRE N oo  om  T rere
27 33 36 38 40 43 45 47 49 52
28 T e R e RO S T | W [T
20 81 1) 33 [ivas Lular | anly et ek | as ] as
30 30 | 32 | 3¢ | 36| 38| 40 | 4| | 4
81 D S a4
32 28 | 30 | 32 | 34| 36 | 38| 40| 42 | 44
33 27 | 20 | 31| 33| 35| 37| 30| 40| &
34 96| 28 | “go {'sai | Vss | 36| 37 lae s &

Weight per

Ponahtver | 948 | 99.8 | 1048 | 1100 | 1150 | 1201 | 1252 | 1303 | 1354
Section =
Moen | 901 | 96.3 | 1024 | 108.6 l 1148 1 1210 | 127.2 ’ 1335 | 130.8
b e 0.00000145 0.00000118 0.00000098

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = g5 span.




CAMBEBRIA STEEL. 307

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.

Tg5
2-Plates 2-12" I-Beams
14" Wide. 81.5 Ibs. per foot.
L1084
Distance Center| Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{" Use Two Plates,
Bearings in
Feet. | BB IETS [ geE
|
10 132 | 141 | 150 | 150 | 167 | 176 | 185 | 104 | 208
11 120 | 128 | 136 | 144 | 152 | 160 | 268 | 177 | 185
12 10 | 17 | 125 | 132 | 140 | 147 | 154 | 162 | 189
13 102 | 108 | 115 | 122 | 120 | 136 | 143 | 149 | 156
14 o4 | 101 | 107 | 113 | 120 | 126 | 182 | 139 | 145
15 83 | o¢ | 100 | 108 | 12| ns | 128 | 120 | 13
16 83 | 88 o4 | o9 | 105 | 10 | 116 | 121 | 197
17 78 | & | s | o3 | ¢ | 104 | 100 | 114 | 120
18 73 | 78| 83| ss | o3| 98 | 103 | 108 | 13
19 | 74| 70 | 83| s | o3| o8 | 102 | 107
20 o6 | | 7| ™| 84| 88| 03| 97| 102
21 63| 67| m| | s | s | 88| 92| o7
22 60 | o4 | 68| 72| 76| s | 8¢ | 88| g2
23 57 | 61 | e | e | w | 7w | 8| 86| 88
24 55 | oo | 62| e | 70| M| W | 81| 8
25 53| s6 | 60| 63| &7 | nm| | w| 8
28 51 | 54 58| o1 | 64 | e8| 7| | 78
% 49 52 50 62 65 a9 72 75
28 7| 50| 58| 57| 0| 3| 66| @| 7
20 46 | 4 [T82 | 55| 58| 61| 64| 67|
30 44 | 47| 50| 53| s6 | s0 | e2 | 65| 68
81 43| 45| a8 | 5| s4 | 57| 60| 3 [ 06
82 41 | 44| a7 | B0 | 52| 8 | 58 | ‘61| o4
33 40 | 3| 45| 48| 51| 53| 88| 59| 62
84 3 | 41| 44| 49| 40| 82| 54| 87| 60
onciehtper. | 1144 | 1204 | 1263 | 1323 | 1383 | 1442 | 15041 | 1561 | 1620
Section | 430 | 1409 | 1407 | 1585 | 167.4 | 1763 | 1853 | 1942 | 203.2
S Gk ot 0.000000842 ’ 0.000000688 0.000000577

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = 4}y span.
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308 CAMERIA 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 #* rlvet holu in both flanges deducted, and include weight of girder.

T
2-Plates 2-12" I-Beams
14" Wide. 40 Ibe. per foot.
1004
Distance Center Thickness of Plates in Inches.
WC&W: For Thicknesses Greater than 3{* Use Two Plates.
Feet. HEARESE IEIE AENE Nk
10 147 | 185 | 184 | 173 | 181 | 10 | 199 | 208 | 217
11 133 | 141 | 140 | 157 | 165 | 173 | 181 | 180 | 107
12 192 | 120 | 137 | 144 | 151 | 158 | 166 | 173 | 181
13 13 | 110 | 126 | 183 | Mo | M6 | 153 | 160 | 167
14 106 | 11 | 117 | 128 | 130 | 136 | 142 | 148 | 155
15 o8 | 104 | 100 | 15 | 191 | 127 | 183 | 180 | e |"
16 92 | o7 | 102 | 108 | 113 | 10 | 124 | 130 | 135
17 g6 | o1 | e | 102 | 107 | n2 | 117 | 122 | 127
18 gt | s | 91 | ‘o6 | 101 | 106 | 111 | 115 | 12
19 77 | s2 | 8 | o1 | o5 | 100 | 106 | 100 | 114
20 | 78| 82| s | o1 | 95| 00| 104 | 108
21 20 | 74| | s2| 8| o1 | 06 90 | 103
22 67 71 % 78 82 86 00 04 09
23 4| 8| n| wm| ™| 8| 8| 90| nu
24 61 | es| e8| 72| | ™| s | 87|
25 0| | 6| 0| | | 0| 8| =
26 56 60 63 66 70 3 77 80 83
27 g4 | 58| 81} s | 67| | M| W | ®
28 2 | 55| 5| 6| 6 ! e8| nn| | 7
29 61 | 54 o7 | @ | 63| e | e | | 75
30 0 | 52 58| 60 | 63| 66| 60| ™
gl 47 50 53 56 50 61 04 67 70
2 46 | 40 | 51| 54| 57| B0 | 62| 65| 68
33 44 | 47 | b0 | 52| 55 | 58| 60 | €3 | 68
34 43 | 46 | 48 | &1 | 53| 66 | 60 | o1 | 64
Foumntper, | 1814 | 137.4 | 1483 | 1403 | 1653 | 1012 | 1671 | 1731 | 1790

Pou
Moo | 1466 | 1553 | 1639 | 1727 | 1814 | 1902 | 1000 | 2078 | 2107

3 1
Mﬂ“‘“‘ 0.000000763 | 0.000000835 ‘ 0.000000530

Foru.fe!ondsbelowthehavyhm the deflections will be greater than the
allowable limit for plastered ceilings = g}y span.




CAMBRIA STEEL,

309

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15 000
with {]" rivet holes in both flanges deducted, and Incl

unds per square inch,
e weight of girder.

2-15" I-Beams
42 Ibs. per foot.

Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{"" Use Two Plates.
Bearings in
Feet. AR AERE IENE AN AR AT ARt
10 212 | 223°| 234 | 245 | 256 | 267 | 278 | 280 l 300 | 312 | 323
11 193 | 203 | 213 | 223 | 233 | 243 | 253 | 203 | 273 | 283 | 208
12 177 | 186 | 195 | 204 | 213 | 223 | 232 | 241 | 250 | 260 | 269
13 163 | 172 | 180 | 188 | 107 | 205 | 214 | 223 | 231 | 240 | 248
14 151 | 150 | 167 | 175 | 183 | 101 | 100 | 207 | 215 | 223 | 231
15/ 141 | 140 | 156 | 163 | 171 | 178 | 185 208 | 215
19 133 | 130 | 146 | 153 | 160 | 167 | 174 | 181 | 188 | 165" | 202
1 25 | 131 | 133 | 144 | 151 | 187 | 164 | 170 | 177 | 188 | 190
18 18 | 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 | 130 | 145 | 150 | 156 | 161
21 101 | 106 | 111 | 117 | 122 | 127 | 132 | 138 | 143 | 148 | 1
23 . 96 | 101 | 106 | 111 | 118 | 121 | 126 | 131 | 137 | 142 | 147
23 o2 | o7 | 102 | 107 | 111 | 118 | 121 | 126 | 131 | 135 | 140
24 88| 83| 98| 102 | 107 | 111 | 116 | 121 | 125 | 130 | 135
25 85| 80| 94| 98| 102 | 107 | 111 | 116 | 120 | 125 | 120
26 82| 86| 90| o4 08| 103 | 107 | 111 | 116 | 120 | 14
27 70| 83| 87| o1 | 05| 90| 108 | 107 | 111 | 115 | 120
28 76| 80| B4 | 8| 01| 95| 90| 108 | 107 | 111 | 115
29 7| 77| 81| sa| 88| 92| 96| 100 | 104 | 107 | ;1
30 71| 74| 78| 82| 85| 8o | 93| 06| 100 | 104 | 108
31 68| 72| 75| 70| 83| 86| o0 | 03| o7 | 100 | 104
32 66 | 70 77| 80| 83| 87| 00| 4| 07| 10
gg 64| 68| 71| 74| 78| 81| 84| 88| 91| 04| 98
62| 66| 69| 72| 7| 70| 82| 8 92| 95
Weight per '. | I | 1774 130! 180, ol
L 14?3| 153.3 159:5| 185.2| 171.1] 177.1] 183.0, 180.0| 104.9 'mnl 206.8
Section | 91,1] m‘ 234, | m‘o‘ 256.0! 267.1] 278.2! 2503 3005 sn.al- 3228
Modulus. | 9 . | |
Coefficient of
P, | | OWNN | oamneca ] 1o o] heoceo
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810 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 include weight of girder.
7%
2-Plates 2-15" I-Beams
15" Wide. 60 Iba. per foot.
1034+
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34" Use Two Plates.
Bearingsin | ————
Feot | & |t | % | 48| % |$8] 2 |24) 2424 2%
10 250 | 271 | 282 | 204 | 306 | 318 | 320 | 341 | 353 | 385 | a7
11 236 | 248 | 257 | 267 | 278 | 280 | 200 | 310 | 321 | 332 | 342
12 216 | 226 | 235 | 245 | 255 | 265 | 274 | 284 | 294 | 304 | 314
13 190 | 208 | 217 | 226 | 235 | 244 | 253 | 262 | 272 | 281
14 185 | 108 | 202 | 210 | 218 | 227 | 235 | 244 | 252 | 261
156 173 | 181 | 188 | 196 | 204 | 212 | 220 | 227 | 235 | 243 | 251
16 162 | 160 | 177 | 184 | 191 | 108 | 200 | 213 | 221 | 228
17 152 | 150 | 166 | 173 | 180 | 187 | 194 | 201 | 208 | 215 | 222
18 144 | 150 | 157 | 163 | 170 | 176 | 183 | 100 | 196
1 136 | 143 | 140 | 155 | 161 | 167 | 173 | 180 | 186 | 192 | 108
20 130 | 135 | 141 | 147 | 153 | 159 | 165 | 171 | 176 | 182 | 188
21 123 | 120 | 134 | 140 | 146 | 151 | 157 | 162 | 168 | 174 | 170
22 118 | 123 | 128 | 134 | 130 | 144 | 150 | 155 | 160 | 166 | 171
23 113 | 118 | 123 | 128 | 133 | 138 | 143 | 148 | 153 | 150 | 184
24 108 | 113 | 118 | 128 | 127 | 182 | 187 | 142 | 147 | 152 | 157
sg 104 | 108 | 113 | 118 | 122 | 127 | 132 | 136 | 141 | 146 | 151
2 100 | 104 | 100 | 113 | 118 | 122 131 | 136 | 140 | 1
27 96 | 100 | 105 | 100 | 113 | 118 | 1 126 | 131 | 135 | 140
28 93 | 97 | 101 | 105 | 100 | 118 | 118 | 122 | 126 | 130 | 138
20 89| 03| 97| 101 | 105 | 100 | 114 | 118 | 122 | 126 | 130
380 86| 00| 04| 98 102 | 106 | 110 | 114 | 118 | 122 | 126
a1 B4 | B7| 91| 95 102 | 108 | 110 | 114 | 118 | 122
32 81| 85| 83| 92| 06| 99| 108 | 107 | 110 | 114 | 118
33 7| 82| 86| 89| 93| 06| 100 ( 103 | 107 | 111 | 114
34 76| 80| 8| 8 | 9| 93| 97| 100 | 104 11
Weight per. | 17,0l 106.0] 200.4] 208.7] 213.1) 210.5] 225.5) 232.9] 238.6] 245.0] 2514
Foot in Pounds. I il i ‘
Bection
Mo | 2602 270.&‘ 282.4| 204.1 3053’ 317.5) 320.3| 841.1] 353.0 su.n’ 376.8
Coefficient of 7
Deflecti 0.000000350 0,000000303 0.000000266 0.000000240




CAMBRIA STEEL. 311

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 squam inchy
with $}” rivet holes in both flanges deducted, and include weight of girder,

peTss
2-Plates 2-15" I-Beams
15" Wide. 80 The. per foos.
10757~
Distance Center Thickness of Plates in Inches.
to Center of | For Thicknesses Greater than 3" Use Two Plates.
Bearings in |
Foo | & | $4| 2 |48 ] & | #5 ]2 |14] 13|24 2%
| | |
10 300 | 311 | 322 | 334 | 345 | 357 | 968 | 380 | 301 [e408 | 414
11 272 | 283 | 208 | 303 | 314 | 324 | 335 | 345 | 356 | 366 | 377
12 250 | 250 | 200 | 278 | 288 | 207 | 307 | 316 | 326 | 336 | 345
18 231 | 230 | 248 | 257 | 265 | 274 | 283 | 202 | 301 | 310 | 310
14 214 | 222 | 230 | 238 | 247 | 255 | 263 | 271 | 270 | 288 | 206
15 200 | 207 | 215 | 222 | 230 | 238 | 245 | 263 | 261 | 260 | 276
16 187 | 194 | 201 | 200 | 216 | 223 | 280 | 237 | 244 | 252 | 259
17 176 | 183 | 190 | 106 | 203 | 210 | 217 | 223 | 230 | 237 | 244
1 167 | 173 | 170 | 185 | 192 | 198 | 204 | 211 | 217 230
1 164 | 170 | 176 | 182 | 188 | 194 | 200 212 | 218
20 150 | 156 | 161 | 167 | 173 | 178 | 184 | 190 | 106 | 201 | 207
21 142 | 148 | 154 | 159 | 164 | 170 | 175 | 181 | 186 | 192 | 107
22 136 | 141 | 147 | 152 | 157 | 162 | 167 | 173 | 178 | 183 | 188
23 130 | 135 | 140 | 145 | 150 | 155 | 160 | 165 | 170 | 173 | 180
24 125 | 130 | 134 | 130 | 144 | 140 | 153 | 158 | 163 | 168 | 173
25 120 | 124 | 120 | 138 | 138 | 143 | 147 | 152 | 156 | 161 | 166
ge 115 | 120 | 124 | 128 | 133 | 137 | 142 | 146 | 150 | 155 | 159
7 11 | 115 | 110 | 124 | 128 | 132 | 136 | 141 | 145 | 140 | 153
28 107 | 111 | 15 | 119 | 123 | 127 | 131 | 180 | 140 148
29 103 | 107 | 111 | 115 | 119 | 123 | 127 | 131 | 135 | 130 | 143
30 100 | 104 | 107 | 111 | 115 | 110 | 123 | 127 I' 130 | 134 | 138
81 97 | 100 | 104 | 108 | 111 | 115 | 119 | 122 | 126 | 130 | 134
32 of [ o7 | 101 [ 104 | 108 | 111 | 115 | 119 | 122 | 126 | 130
33 91| o4 | 908|101 | 105 | 108 | 112 | 115 | 119 | 122 | 126
34 83| of | 95| 08| 102 [ 105 | 108 [ 12 | 115 | 118 | 122
: e . - ] -
Weight per | | |
Poionrer, |2 lz!-w 2404‘ 2467 253.1 zsul 2553‘ m.s} 2?&01 zs..s.o| 201.4
Section | 209.7 311 oI 3224 333.?-} 345.1 355.5‘ 301 m‘n‘ 39:3' wm‘ 4144
Modulus, 1 | | |

Coefficient of |
Deflecti 0.000000305 l 0.000000269 [ 0.000000239 |0.m13




312 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.

834"
2-Plates 2-15" I-Beams
16" Wide. 55 Ibs. per fook.
pel134 %o
Distance Center| Thickness of Plates in Inches.
to Center of | For Thicknesses Greater than 3{" Use Two Plates.
m
Fet | 3 [ 88| & [#8] 2 |18 24|24 23|24 23
16 | 227|207 | 247 | 258 | 268 | 278 | 250 | 200 | 300 | 320 | 830
16 213 232 | 242 | 251 | 261 | 271 | 280 | 200 | 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
18 170 | 187 | 195 | 203 | 212 | 220 236 | 244 | 253 | 261
20 170 | 178 | 186 | 108 | 201 | 200 | 217 | 224 | 232 | 240 | 8
21 162 | 160 | 177 | 184 | 191 | 199 | 206 | 214 | 221 | 228 | 236
22 155 | 162 | 169 | 176 | 183 | 100 | 197 | 204 | 211 | 218 | 225
23 148 | 155 | 161 | 168 | 175 | 182 | 188 | 105 | 202 | 209 | 215
24 142 I 148 | 155 | 161 | 168 | 174 | 180 | 187 | 193 | 200 | 208
25 136 | 142 | 148 | 155 | 161 | 167 | 173 | 170 | 186 | 192 | 108
26 131 | 187 | 143 | 149 | 155 | 161 | 167 | 178 | 179 | 185 | 101
27 137 | 143 | 149 | 155 | 160 | 166 | 172 | 178 | 183
28 122 | 127 | 133 | 138 | 144 | 149 | 155 | 160 | 186 | 171 | 1
29 117 | 123 | 128 | 133 | 139 | 144 | 140 | 185 165 | 171
80 113 | 119 | 124 | 120 | 134 | 130 | 144 | 150 | 155 | 160 | 165
31 110 | 116 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155 | 160
32 106 | 111 | 116 | 121 | 126 | 130 140 | 145 | 150 | 185
a3 103 | 108 | 112 | 117 | 122 | 127 | 13 141 | 145 | 150
84 100 | 105 | 100 | 114 | 118 | 128 | 127 | 182 | 137 | 141 | 140
856 o7 | 102 | 108 | 110 | 115 | 110 | 124 | 128 | 133 | 137 | 142
36 o5 | 00| 108 | 107 | 112 | 118 | 120 | 125 | 120 | 133 | 138
87 92 | 96| 100 | 104 u3 | u7 | 130
38 %0 o8 | 102 | 108 | 110 | 114 | 118 | 122 | 126 | 130
89 L 87| 01| 95 108 | 107 | 111 | 115 | 119 | 123
Weight per
Foot in Pouads. 195.5| 202.2 ma' 316.3[ 222.6| 2204 236.3| 243.1| 240.8) 256.7| 263.4
Bection
Mogon | 3405 us.s' 3712 aaa.ul 402.1) 417.5 m.u’ 448.6] 464.2) 470.8| 405.4
Coefficient of
Deflection, 0.000000223 0.000000193 0.000000170 0.000000154




CAMBRIA STEEL. 313

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 33” rivet holes in both flanges deducted, and include weight of girder.

844"
2-Plates 2-20” I-Beams
16" Wide. 65 Ibs. per foot.
tel134”
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{” Use Two Plates.
Bearings in
Feet. | 3 | 48[ & |38 ] 1 |18 14 (14 13[15%] 28
15 275 | 286 | 297 | 308 | 320 | 331 | 343 { 354 | 365 | 377 | 388
16 257 | 268 | 279 | 289 | 300 | 310 | 321 | 332 | 343 | 350 | 364
17 242 | 252 | 262 | 272 | 282 | 292 | 302 | 312 | 322 | 333 | 343
18 229 | 238 | 248 | 257 | 266 | 276 | 285 | 295 | 305 | 314 | 324
19 217 | 226 | 235 | 244 | 252 | 261 | 270 | 280 | 288 | 298 | 307
20 206 | 214 231 | 240 | 248 | 257 | 266 | 274 | 283 | 201
21 196 212 | 220 | 228 | 237 | 245 | 253 | 261 | 269 | 277
22 187 | 195 | 203 | 210 | 218 | 226 | 234 | 241 | 249 | 257 | 265
23 179 | 186 | 194 | 201 216 | 223 | 231 | 238 | 246 | 253
172 | 179 | 186 | 193 | 200 | 207 | 214 | 221 | 228 | 236 | 243
26 165 | 171 | 178 | 185 | 192 | 199 | 206 | 212 | 219 | 226 | 233
26 158 | 165 | 171 [ 178 | 184 | 191 | 198 211 | 217 | 224
27 153 | 159 | 165 | 171 | 178 | 1 190 | 197 | 203 | 209 | 216
28 147 | 153 | 159 | 165 | 171 | 177 | 184 | 190 | 196 | 202 | 208
142 | 148 | 154 | 160 | 165 | 171 | 177 | 183 | 189 | 195 | 201
30 137 | 143 | 149 | 1 160 | 166 | 171 | 177 | 183 | 188 | 194
31 133 | 138 | 144 | 149 | 155 | 160 | 166 | 171 | 177 | 182 | 188
32 129 | 134 | 139 | 145 | 150 | 155 | 161 | 166 | 171 | 177 | 182
33 125 | 130 | 135 | 140 | 145 | 151 | 156 | 161 | 1 171 | 177
121 126 | 131 | 136 | 141 | 146 | 151 | 156 | 161 | 166 | 171
35 118 | 122 | 127 | 132 | 137 | 142 | 147 | 152 | 157 | 162 | 166
36 114 | 119 | 124 | 129 | 133 | 138 | 143 | 148 | 152 | 157 | 162
37 111 | 116 | 120 | 125 | 130 | 134 | 139 | 144 | 148 | 1 157
38 108 [ 113 | 117 | 122 | 126 | 131 | 135 | 140 | 1 149 | 1
39 106 | 110 | 114 | 119 | 123 | 127 | 132 | 136 | 141 | 145 | 149
Weight per | 9155 222.2( 220.0 235.8( 242.6| 249.4| 256.2] 263.1| 260.8 276.7| 283.4
Foot in Pounds.
Section 411.8| 428.7| 445.7| 462.7| 479.7| 496.7| 513.8| 531.2| 548.1| 565.3| 582.5
Modulus.
Coefficient of | 0,000000168 0.000000147 0.000000131 | 0.000000119
Deflection.




314 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 13}” rivet holes in both flanges deducted, and include weight of girder.

: 1551
U
2-Plates 2-20” I-Beams
16” Wide. 80 Ibs. per foot.
1136
Distance Center, Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34” Use Two Plates.
Bearings in
Feet. (8| F | B 1 |14 13 (15|11 (15|13
15 300 | 320 | 331 | 343 | 354 | 365 | 376 | 387 | 399 | 410 | 421
16 300 | 311 | 321 | 332 | 342 | 353 | 363 | 374 | 384 | 395
17 273 | 283 | 202 | 302 | 312 | 322 | 332 | 342 | 352 | 362 | 372
18 258 | 267 | 276 | 285 | 205 | 304 | 313 | 323 | 332 | 342 | 351
19 244 | 253 | 262 | 270 | 279 | 288 | 297 | 306 | 315 | 324 | 332
20 232 | 240 | 249 | 257 | 265 | 274 | 282 | 291 | 299 | 307 | 316
21 921 | 229 | 237 | 245 | 253 | 261 | 269 | 277 | 285 | 203 | 301
22 211 | 218 | 226 | 234 | 241 | 249 | 256 | 264 | 272 | 279 | 287
23 202 | 209 | 216 | 223 | 231 | 238 | 245 | 253 | 260 | 267 | 275
24 193 | 200 | 207 | 214 | 221 | 228 | 235 | 243 | 249 | 256 | 263
25 186 | 192 | 199 | 206 | 212 | 219 | 226 | 232 | 239 | 246 | 253
26 178 | 185 | 191 | 198 | 204 | 211 | 217 | 224 | 230 | 236 | 243
27 172 | 178 | 184 | 190 | 196 | 203 | 209 | 215 | 221 | 228 | 234
28 166 | 172 | 178 | 184 | 189 | 195 | 201 | 208 | 214 | 220 | 226
29 160 | 166 | 171 | 177 | 183 | 189 | 195 | 200 | 206 | 212 | 218
30 155 | 160 | 166 | 171 | 177 | 182 | 188 | 194 | 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 | 156 | 161 | 166 | 171 | 176 | 181 | 186 | 191
84 136 | 141 | 146 | 151 | 156 | 161 | 166 | 171 | 176 | 181 | 186
35 133 | 187 | 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 | 166 | 171
38 122 | 126 | 131 | 135 | 140 | 144 | 148 | 153 | 157 | 162 | 166
89 119 | 123 | 127 | 132 | 136 | 140 | 145 | 149 | 153 | 158 | 162
Weight per | 9455/ 252.2| 250.0| 265.8| 272.6| 279.4| 286.2| 203.1] 209.8) 306.7| 313.4
Foot in Pounds. 3
Section | 463 8| 480.4| 497.1| 513.8| 530.6| 547.3 564.1| 581.2| 597.8| 614.7| 631.7
Modulus.
Coefﬁ:cig;tnof 0.000000149 0.000000133 0.000000119 | 0.000000110




CAMBRIA STEEL.

315

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.

Thickness of Plates in Inches.

Distance Center|
tnCe_utd'_I:f For Thicknesses Greater than 3{" Use Two Plates.
Feet. R AR SR |Li£ 1/ 1% (16 1§
156 306 | 411 | 427 | 442 | 458 | 473 | 480 | 505 | 520 | 536 | 551
16 371 | 386 | 400 | 415 | 420 | 444 | 458 | 472 | 488 | 502 | 517
17 349 | 363 | 377 | 300 | 404 | 418 | 431 | 445 | 450 | 473 | 487
18 330 | 843 360 | 381 | 304 | 407 | 421 | 433 | 448 | 400
19 312 | 325 | 837 | 340 | 361 | 374 | 380 | 308 | 411 | 423 | 435
20 207 | 308 | 320 | 332 | 343 | 355 | 3067 | 370 | 300 | 402 | 414
21 283 | 24 316 | 327 | 338 | 340 | 861 | 372 | 383 | 3
23 270 | 250 | 201 | 302 | 312 | 323 | 333 | 344 | 355 | 365 | 376
23 258 | 268 | 278 | 238 | 200 | 300 | 319 | 320 | 330 | 349 | 360
24 247 | 257 | 267 | 276 | 256 | 206 | 306 | 315 | 325 | 335 | M5
26 237 | 247 | 256 | 265 | 275 | 234 | 203 | 303 | 312 | 321 | 33
26 228 | 237 | 246 | 255 | 264 | 273 | 282 | 201 | 300 | 300 | 318
27 220 | 228 | 237 | 248 | 254 | 263 | 272 | 280 | 280 | 208 | 306
28 212 | 220 | 220 | 237 | 245 | 254 | 262 | 270 | 279 | 287 | 205
29 205 | 213 | 221 | 220 | 237 | 245 | 258 | 261 | 260 | 277 | 285
30 198 | 206 | 213 | 221 | 220 | 237 | 244 | 252 | 200 | 268 | 270
a1 192 | 100 214 | 222 | 229 | 237 | 244 | 252 | 259 | 207
82 186 | 193 | 200 215 | 222 | 229 | 237 | 244 | 251 | 288
383 80 | 187 | 104 | 201 | 208 | 215 | 222 | 220 | 236 | 244 | 251
34 175 | 181 | 188 | 195 | 202 | 200 | 216 | 223 | 229 | 236 | 243
356 170 | 176 | 183 | 190 | 196 | 203 | 210 | 216 | 223 | 230 | 236
a6 1685 | 171 | 178 | 184 | 191 | 197 | 204 | 210 | 217 | 223 | 230
a7 160 | 167 | 173 | 179 | 186 | 192 | 108 | 205 | 211 | 217 | 224
a8 156 | 162 | 168 | 175 | 181 | 187 | 103 | 1990 | 205 | 211 | 218
39 152 | 158 | 164 | 170 | 176 | 182 | 188 | 104 | 200 | 206 | 212
Weight per | | nis
thi.lll’mda._ 255.7 msi 271.0 278.51 286.2| 203.9] 301.5| 300.2| 316.8 3321
Section | 593 7| 616.0) 040.1] 663.4) 686.7| 710.0| 733.3| 757.1] 780.2| 803.6] 827.1
Modulus.
Coeflicient of | 200000007
Deflection. 0.0000000083 0.0000000570 . 0.0000000778 13




316 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.

835"
2 Plates 2-24" |-Beams
18" Wide. 105 Ibs. per foot.
124"
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 3{", Use Two Plates.
B-rri.mm —_—
b i S O S R BT IR AR BERPE AR
466 | 481 | 490 | 511 | 526 | 541 | 557 | 572 | 587 | 602 | G18
437 550 | 565 | 579
411 | 424 | 437 478 | 491 | 505 | 518 | 532 | 545
388 | 401 | 413 | 426 | 438 | 451 | 464 | 477 502 | 515

368 | 370 | 301 | 403 | 415 | 427 | 430 | 451

451 | 485 g\lummmmu
854 | 365
338 | 348 | 350

333

|

€328 STEEE 335 3%
S
&

218 | 225 | 232 | 230 60 274 | 281

213 | 219 | 225 2 | 252 268 | 272
|

206 | 212 | 219 | 225 | ;32 245 | 251 | 258

200 | 206 | 213 | 219 | 225 | 232 251 | 257

238
195 | 201 | 207 | 213 | 219 | 226 | 232 | 238 | 244 | 250
190 | 196 | 202 | 208 | 214 | 220 | 226 | 237 | 238 | 244
185 | 191 | 196 | 202 | 208 | 214 | 220 | 226 | 232 | 237
| |

8338 RELEE BRYER RBVES oRhss

340
ar
304
m
279

312
259 301
249 200
241 280
233 | 240 | 248 | 255 | 263 | 271 | 278 | 286
225 262
218 254
211 246
205 39
199
194
189
184
179

]

|
3056‘ 3i33| 3200 32&6' 835.2' 3439] 351.5| 3560. 2[ SM.SI 374.5) 382.1
|
1

s
E

£
-2

608.0 BS1.1) 904.1) 927.1

| |
a3
Modul 72 13‘ 7440 70&3‘ ?803 B12, 4| B34, 3| B58.2

Coefficient of
0.000000001 X

7&!73'

s‘:‘susu 8

‘ao u,u 63




CAMBRIA STEEL. 317
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 16 000 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 3{” rivets
from both flanges,

_b_’
Web Plate 9 Flange Angles Web Plate i ’F, Flange Angles
X W 5 X 344" XN 5" X 344"
Toieteass Thickness of Flange Thickness of Flange
Center to Angles in Inches. Angles in Inches.
whet || 3 [ | 2| v | 3] 8] 2
25 50 74 87 00 85 101
26 57 7 84 67 82 97
27 55 68 81 22 4 70 03
gg 53 66 78 89 62 76 80 103
51 63 75 86 60 T 87 ]
30 50 61 73 83 58 71 84 9
31 43 59 70 80 56 o0 81 93
32 40 57 88 78 5 67 79 90
33 45 56 66 75 53 65 76 87
34 “ 54 64 7 51 63 74 85
36 42 53 62 71 50 61 72 82
36 41 51 60 48 59 70 80
g 40 50 59 67 47 58 a3 78
30 48 57 66 46 56 66 1 76
39 38 L1 56 4 “ 55 65 T4
40 a7 45 54 62 43 53 63 72
41 36 45 53 61 42 52 61 70
42 35 41 52 50 41 51 00 69
43 35 43 51 58 10 50 59 67
44 34 42 40 &7 30 40 57 63
45 33 41 48 55 30 47 56 64
46 32 40 47 54 a8 10 55 63
47 32 30 46 53 a7 45 54 61
48 a1 8 45 52 a6 kT 53 60
49 30 38 44 51 a5 i 51 59
50 30 87 4 50 5 43 50 38
51 20 36 43 40 M 42 40 57
52 2 35 42 48 33 41 48 55
b3 -] 35 41 47 33 40 48 54
b4 3 34 46 32 40 47 53
Weight per | |
Foot in 4.1 86.9 99.7 11L.7 78 208 1 1158
Pounds. .‘ -




818 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
= obtained by deducting holes figured at 2§ of an inch in diameter (for 3¢" rivets)
from both flanges.

= |
Web Plate Flange Angles Weh Plate Flange Angles
307 X 3" 67 X 334" 33" X 3¢" 67 X 344"
Distance Thickness of Flange Thickness of Flange
Center to Angles in Inches. Angles in Inches.
Set
earings |
mfew | 8 | 2 | 8| 2|2 | 3| 4|2
30 74 91 108 83 103 122
71 83 105 81 100 118
32 86 101 116 8 97 ‘ 114 131
33 67 83 08 113 i 04 111 127
34 65 81 9% 109 T4 91 107 123
36 63 78 93 106 72 88 104 119
36 61 76 90 103 70 86 101 116
7 60 74 88 101 8 84 90 113
58 72 85 98 66 81 96 110
39 57 70 83 9 64 79 94 107
40 55 69 81 93 63 7 91 104
41 54 67 70 91 61 75 89 102
42 53 65 77 89 60 74 87 99
43 | bl 75 86 58 72 85 o7
44 50 62 74 85 57 70 8 95
45 49 61 72 83 56 60 81 93
46 48 60 71 81 54 67 70 91
47 47 58 60 70 53 66 8 80
48 46 57 68 77 52 04 6 87
49 56 66 76 51 63 75 85
50 44 55 65 74 50 62 73 84
51 43 54 64 73 49 61 72 82
52 53 62 72 48 70 80
53 42 52 61 70 47 58 69 79
54 41 51 60 69 46 57 68 77
55 59 68 4 56 6 76
56 39 49 58 66 45 55 65 75
57 30 48 57 65 4 54 [ 73
58 38 47 56 64 53 63 72
59 37 46 55 63 42 52 62 7
Weight
Footin | 870 | 1014 | 1158 | 1208 | 908 | 1052 | 1196 | 1386
Pounds.




B i

CAMBRIA STEEL. 319

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS 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.

SRR R Web Plate 367 3 34"
Web Plate 36" X 34"
5 Ancloa ¥ i Flange Angles 67 3 4" X 3{"
ange Angles
_d o o Flange Plate 14"
Distance Center. Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.
Bearings in
iy SRR IEAN AR SE RN A NN
30 05 | 117 | 138 | ,158 | 177 | 191 | 200 | 226 | 243 | 200 | 277
31 02 | 113 | 133 | 152 | 171 | 185 | 202 | 218 | 235 | 252 | 208
a2 89 | 100 | 120 | 148 | 166 | 179 | 106-| 212 | 227 | 244 | 260
33 86 | 106 | 125 | 143 | 161 | 174 | 190 | 205 | 221 | 236 | 252
34 8¢ | 103 | 121 | 130 | 156 | 160 | 184 | 100 | 214 | 229 ‘ 244
36 81 | 100 | 118 | 135 | 151 | 164 |.179 | 193 | 208 | 223 | 237
36 79 | 97| 115 | 131 | 147 | 159 | 174 | 188 | 202 | 217 | 231
37 77 | 94 | 112 | 128 | 143 | 155 | 160 | 183 | 197 | 211 | 225
38 75 | 92| 109 | 124 | 140 | 151 | 165 | 178 | 192 | 205 | 219
39 73 | 90 | 106 | 121 | 136 | 147 | 160 | 174 | 187 | 200 | 213
40 71| st 118 | 132 | 143 | 156 | 160 | 182 | 195 | 208
41 60 | 85 | 101 | 115 | 120 | 140 | 153 | 165 | 178 | 100 | 203
43 98 | 113 | 126 | 137 | 140 | 161 | 173 | 186 | 108
43 66 | 81| 06 | 110 | 123 | 133 | 146 | 157 | 169 | 181 | 193
E=3 65 | 70| 04| 107 | 120 | 130 | 142 | 154 | 165 | 189
|
45 63 | 78 | 92| 105 | 118 | 127 | 139 | 150 | 162 | 173 | 185
46 62 | 76| 90 | 103 | 115 | 125 | 136 | 147 | 158 | 160 | 181
47 61 | 74| 88| 101 | 113 | 122 | 133 | 144 | 155 | 166 | 177
48 50 | 73| 8 | 98| 110 | 120 | 130 | 141 | 152 | 162 | 173
49 71| 84| 96 | 108 | 117 | 128 | 138 | 140 | 158 | 170
50 57 | 70| 83| 05| 106 | 115 | 125 | 135 | 146 | 156 | 166
51 56 | 60| 81| 03 | 104 | 112 | 123 | 133 | 143 | 153 | 163
52 55 | 67| 79| 61| 102 | 110 | 120 | 130 | 140 | 150 | 160
53 54 | 66| 78| 80| 100 | 108 | 118 | 128 | 187 | 147 | 157
b4 53 | 65| 76| 88| 98] 106 | 116 | 125 I 185 | 144 | 154
153 52 | 64| 75| 86| 96| 104 | 114 | 123 I 132 | 142 | 151
56 51 | 62| 74| 84| 95| 102 | 112 | 121 | 130 | 130 | 148
b7 50 | 61 83 | 03| 101 | 110 | 119 | 128 | 137 | 146
58 49 | 60| 71 ] 82| 01| 99| 108 | 117 | 125 | 134 | 143
59 48 | 359 ! 70| 80| 90| 67 | 100 | 115 | 123 | 132 | 141
Weight per |
f?nﬁin 08.0 1 lla,el 123.Sfl mml 15?.s| 184.8 106.7 mni 220.5J 232.4] 244.3
Pounds. |




320 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 34" rivets) from both flanges.

Web Plate 36" X 34"
T Sk 1 0% Flange Angles 6" X 6" X 3"
Flange Angles 6" X 6
Flange Plates 14"
Distance Center) ‘Thickness of Flange Thickness of Flange
to Center of Angles in Inches. Plate in Inches
Feet. =
” 8 N T O (R
30 108 134 159 183 238 255 |
31 104 130 154 177 230 247 264 l
32 101 125 149 171 223 239 256
33 8 | 122 144 166 216 22 248 264
34 85 | 118 140 161 210 225 241 256
35 92 | 115 | 136 | 157 | 204 | 210 | 234 | 240
36 90 112 132 152 198 213 227 242 257
37 87 109 129 1 193 207 221 235 250
38 85 | 106 | 125 | 144 | 188 | 201 | 215 | 220 | 243
39 83 103 122 141 183 196 210 223 237
40 81 100 119 137 178 191 205 218 231
41 70 98 116 134 174 187 200 213 225
42 77 9 | 113 | 181 | 170 | 182 | 195 | 207 | 220
43 75 93 111 128 166 178 190 203 215
41 74 o1 | 108 | 125 | 162 | 174 | 186 | 168 | 210
45 72 89 108 122 158 170 182 104 205
46 70 87 1 119 155 166 178 189 201
47 69 85 101 117 152 163 174 185 197
48 67 84 99 114 149 160 171 182 193
49 66 82 7 112 146 156 167 178 189
50 65 80 95 110 143 153 164 174 185
b1 63 79 93 108 140 150 160 171 181
52 62 rid 92 106 137 147 157 168 178
b3 61 76 90 104 135 144 154 174
b4 60 T4 88 102 132 142 152 161 171
b6 59 73 87 | 100 | 130 | 139 | 140 | 158 | 168
b6 58 73 85 127 137 1 156 165
b7 57 70 84 96 125 134 144 153 162
b8 56 69 82 95 123 132 141 150 150
b9 55 68 81 93 121 130 139 148 157

Weight per -

Foot in 107.5 | 126.3 | 144.7 ! 162.7 | 214.1 | 226 | 2379 | 2490.8 | 2617
Pounds.
Note.—When Flange plates are thicker than 3{", use two plates,

A R e R (e i



CAMBRIA STEEL. 321

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIR.DE%% 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 I4" rivets) from both flanges.

. Web Plate 427 X 34"
: Web Plate 42* X 34"
| Flange Angles 6” X 4 iR
nge Ang
’—_‘J - Flange Plates 14"
L
|
Distance Center] Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.

Bearings in .
To. ‘é[% BRNNNNEIEIEY
85 100 | 122 | 143 | 164 | 183 | 108 | 215 | 232 | 240 | 267 | 284
36 97 | 119 | 130 | 150 | 178 | 102 | 200 | 226 | 242 | 250 | 276
87 95 | 116 ‘ 136 | 155 | 173 | 187 | 203 | 220 | 236 | 252 | 260

92 | 113 | 132 | 151 | 160 | 182 | 198 | 214 | 230 | 246 | 261
39 90 | 110 | 120 | 147 | 185 | 178 | 193 | 208 | 224 | 230 | 285
87 | 107 | 125 | 143 | 180 | 173 | 188 | 203 | 218 | 233 | 248
41 86 | 104 | 122 | 140 | 157 | 109 | 184 | 108 | 213 | 228 | 242
42 83 | 102 | 119 | 137 | 153 | 165 | 170 | 193 | 208 | 222 | 237
43 81 | 90 | 117 | 133 | 140 | 161 | 175 | 180 | 203 | 217 | 231
44 79| 97 | 114 | 130 | 146 | 157 | 171 | 185 1 198 | 212 | 226
45 78 | 05 | 111 | 127 | 143 | 154 | 167 | 181 | 194 | 207 | 221
46 76 | 03 | 100 | 125 | 140 | 151 | 164 | 177 | 100 | 203 | 216
47 74 | 91 107 | 122 137 | 147 | 160 | 173 | 186 | 199 | 211
48 80 | 105 | 120 | 134 | 144 | 157 | 169 | 182 | 104 | 207
A | & m| 117 | 131 | 141 | 154 | 166 | 178 | 191 | 203
50 70 | 86| 100 | 115 | 128 | 130 | 151 | 163 175 | 187 | 199
51 60 | 84| 08| 112 | 126 | 136 | 148 | 150 | 171 ml 195
52 67 96 | 110 | 123 | 133 | 145 | 156 | 168 | 180 | 101
3 53 60 | 81| 05| 108 | 121 [ 181 | 142 | 153 | 185 | 176 | 187
54 65| 70 [ 03| 106 | 119 | 128 | 130 | 150 | 162 | 173 | 184
* 55 64 | 78| 01 (104 | 117 | 120 ! 137 | 148 | 150 | 170 | 181
56 62| 76| 90 | 102 | 115 | 124 | 134 | 145 | 156 | 167 | 177
5% 61 | 75| 88| 101 | 113 | 121 | 133 | 143 | 153 | 1 174 |
58 60 | 74| 86 | 09 | 111 [ 110 | 130 | 140 | 150 | 161 | 171
59 80 | 73| 85| 97| 100 | 117 | 128 | 138 | 148 | 158 | 168 I
60 58 | 71| 84| 96| 107 | 115 | 125 | 135 [ 145 | 156 | 168
61 | 57| 70| 82| o4 | 105 | 114 | 123 | 133 | 143 | 153 | 163
62 ] 56 | 60| 81| 92| 103 | 112 | 121 | 131 | 141 | 151 | 160
63 55| 68| 80| o1 | 102 | 110 | 119 120 | 138 | 148 | 158
64 | 55 | 67| 78| 90 100 | 108 118 | 127 | 136 | 146 | 155

Weight per | | |

;m; ]1057 1213 1305 150.0| 165.3| 1025/ 2041 2163 m 2401 252.0
I




322 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.
section is obtained by deducting holes figured at one inch in diameter (for 74"

rivets) from both flanges.

The net

1;'{

Web Plate 427 X 3¢”
o Flange Angles 6" X 6" X 3"
{:]
Flange Angles 6" X 6"
E ] Flange Plates 14"
Thickness of
Distance Center Thickness of Flange Plate
to Center of | T joke Angles in Inches.
e
| SR ) A o MR BRI B BT
35 130 | 164 | 180 | 240 | 257 | 275 | 202 | 809
36 135 | 160 | 184 | 234 | 250 | 267 301
37 181 | 155 | 179 | 227 | 244 | 260 | 276 | 208
38 128 | 151 | 174 | 221 | 237 | 253 | 260 | 285
39 125 | 148 | 160 | 216 | 281 | 247 | 260 | 278 | 309
40 122 | 144 | 165 | 210 | 225 | 240 | 256 | 271 | 301
41 119 | 140 | 161 | 206 | 220 | 235 | 240 | 264 | 204
42 116 | 137 | 157 | 200 | 215 | 220 | 243 | 258 | 287
43 113 | 134 | 154 | 195 | 210 | 224 | 238 | 252 | 280
ek 111 | 131 | 150 | 191 | 205 | 219 | 232 | 246 | 274
45 108 | 128 | 147 | 187 | 200 | 214 | 227 | 241 | 268
46 106 | 125 | 144 | 183 | 106 | 200 | 222 | 235 | 262
47 122 | 141 | 170 | 192 | 205 | 217 | 230 | 258
48 101 | 120 | 138 | 175 | 188 | 200 | 213 | 226 | 251
49 09 | 117 | 135 | 172 | 184 | 196 | 200 | 221 | 246
50 o7 | 115 | 132 | 168 | 180 | 192 | 204 | 217 | 241
b1 95 | 113 | 130 | 165 | 177 | 180 | 200 | 212 | 236
52 o4 | 111 | 127 | 162 | 178 | 185 | 197 | 208 | 282
it 92 | 100 | 125 | 150 | 170 | 181 | 103 | 204 | 227
b4 90 | 107 | 122 | 156 | 167 | 1 189 | 201 | 223
56 88 | 105 | 120 | 153 164 | 175 | 186 | 187 | 219
56 8 | 1 118 | 150 | 161 | 172 | 183 | 103 | 215
57 8 | 101 | 116 | 147 | 158 | 169 | 179 | 100 | 211
58 84 114 | 145 | 155 | 166 | 176 | 187 | 208
59 82 o8 | 112 | 142 | 153 | 163 | 173 | 184 | 204
80 81 96 | 110 | 140 | 150 | 160 | 170 | 180 | 201
61 80 o4 | 108 | 138 | 148 | 158 | 188 | 178 | 197
62 78 93 | 107 | 136 | 145 | 155 | 185 | 175 | 194
83 77 91 | 105 | 1338 | 143 | 158 | 182 | 172 | 191
64 76 90 | 108 | 131 | 141 | 150 | 160 | 169 | 188
Weight per .
Foot in 1349 | 1563.3 | 1713 | 2247 | 236.6 | 248.5 | 260.4 | 272.3 | 206.1
Pounds. |

Note.—~When Flange plates are thicker than 3{", use two plates.




CAMBRIA STEEL.

323

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.

=1 5=
Web Plate 48" X 34"
Web Plate 48" X 34" e il
Flange X¥X
Flange Angles 67 X 4” SRR 3
L]
R e
Distance Center, Thickness of Flange Thickness of Flange Plate
to Center Angles in Inches. in Inches.

Bearings in b = -
el plielale )y el v a
36 120 | 146 | 170 | 104 | 217 | 233 | 253 | 273 | 203 | 312 | 332
36 117 | 142 | 165 | 189 | 211 | 227 | 246 | 265 | 284 | 303 | 322
37 113 | 138 | 161 | 183 | 205 | 220 | 239 | 258 | 276 | 205 | 314
38 110 | 134 | 157 | 179 | 190 | 215 | 233 | 251 | 269 | 287 | 305
39 108 | 131 | 158 | 174 | 194 | 200 | 227 I 245 | 262 | 280 | 208
40 105 | 127 | 140 | 170 | 180 | 204 | 221 | 238 | 256 | 273 | 200
41 102 | 124 | 145 | 166 | 185 | 100 | 216 | 233 | 249 | 266 | 283
42 100 [ 121 | 142 | 162 | 180 | 194 | 211 | 227 | 243 | 260 | 276
43 98 | 119 | 130 | 158 | 176 | 190 | 206 | 222 | 238 | 254 | 270
44 95 | 116 | 135 | 154 | 172 | 185 | 201 | 217 | 232 | 248 | 284
45 93 | 113 | 132 | 151 | 168 | 181 | 197 | 212 | 227 | 243 | 258
46 o1 | 111 | 130 | 148 | 185 | 177 | 192 | 207 | 222 | 287 | 252
47 89 | 108 | 127 | 144 | 161 | 174 | 188 | 203 | 218 | 232 | 247
48 87 | 106 | 124 | 141 | 158 | 170 | 184 | 199 | 213 | 227 | 242
49 86 | 104 | 122 | 138 | 156 | 166 | 181 | 195 | 200 | 223 | 237
50 84 | 102 | 119 | 136 | 152 | 163 | 177 | 191 | 205 | 218 | 232
51 82 | 100 | 117 | 133 | 149 | 160 | 174 | 187 | 201 | 214 | 228
52 81 | 98 | 115 | 131 | 146 | 157 | 170 | 183 | 197 | 210 | 223
53 79 | 06 | 112 | 128 | 143 | 154 | 167 | 180 | 193 | 206 | 219
54 78 | 04 | 110 | 126 | 140 | 151 | 164 | 177 | 189 | 202 | 215
55 76| 03 | 108 | 123 | 138 | 148 | 161 | 173 | 186 | 198 | 211
56 75 | 01 | 106 | 121 | 135 | 146 | 158 | 170 | 182 | 195 | 207
57 74 | 80 | 104 | 119 | 133 | 143 | 155 | 167 | 179 | 192 | 204
58 72 | 88 | 108 | 117 | 131 | 141 | 153 | 164 | 176 | 188 | 200
59 71| 86 | 101 | 115 | 128 | 138 | 150 | 162 | 173 | 185 | 197
60 70| 85 | 99 | 113 | 126 | 136 | 147 ’ 159 | 170 | 182 | 193
61 69 | 84| 98| 111 | 124 | 134 | 145 | 156 | 168 | 179 | 190
62 63 | 82| 96| 109 | 122 | 132 | 143 | 154 | 165 | 176 | 187
63 67 | 81| 95| 108 | 120 | 120 | 140 | 151 | 162 | 173 | 184
64 66| 80 | 93 (106 | 118 [ 127 | 138 | 149 | 160 | 171 | 181

Weight per | [ | | |

Foot in 113.3 1289 144.1} 15&5| 172.9] 200.1| 212.0) 223.9| 235.8| 247.7| 259.6
Pounds. | | |




324 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDBRP% IN g‘HOUSAHDB 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,

[ Web Plate 48" ¢ 34"
P e Flange Angles 6” X 6” X 3¢"
8.3 6"
Fiangs Anglis g 4

Distanco Center|  Flance Ayion Thickness of Flange Plate

to Center of %m in Inches.

Bai?rm.ga' in
i (e o0 [ I S Ot O O o I e 0 T
35 166 | 195 | 224 | 283 | 803 | 322 | 342 | 362
36 161 | 190 | 218 | 275 | 204 | 213 | 333 | 352
37 157 | 185 | 212 | 267 | 286 | 305 | 324 | 342
38 153 | 180 | 208 | 260 | 279 | 207 | 315 | 333
39 149 | 175 | 201 | 254 | 272 | 280 | 307 | 325 | 361
40 145 | 171 | 108 | 247 | 265 | 282 | 200 | 317 | 352
41 141 | 167 | 101 | 241 | 258 | 275 | 202 | 300 | 343
42 138 | 163 | 187 | 236 | 252 | 269 | 285 | 302 | 335
43 135 | 159 | 182 | 230 | 246 | 263 | 279 | 205 | 327
it 182 | 155 | 178 | 225 | 241 272 | 288 | 320
45 120 | 152 | 174 | 220 | 235 | 251 | 266 | 282 | 312
46 126 | 140 | 170 | 215 | 230 | 245 | 260 | 275 | 306
47 123 | 45 | 167 | 211 240 | 255 | 270 | 200
48 121 | 142 | 163 221 249 | 264 | 203
49 118 | 140 | 160 | 202 | 216 | 230 | 244 | 250 | 287
50 116 | 137 | 157 | 108 | 212 | 226 | 240 | 253 | 281
51 114 | 134 | 154 | 194 | 208 | 221 | 235 | 248 | 276
62 12 | 181 | 151 | 160 | 204 | 217 | 280 | 244 | 270
53 100 | 120 | 148 | 187 | 200 | 213 | 226 | 230 | 265
b4 107 | 127 | 145 | 183 | 106 2 | 235 | 260
55 105 | 124 | 142 | 180 | 103 | 205 | 218 | 230 | 256
56 104 | 122 | 140 | 177 | 189 | 201 | 214 | 226 | 251
57 102 | 120 | 187 | 174 | 186 | 108 | 210 | 222 | 247
58 100 | 118 | 135 | 171 | 183 | 105 | 206 | 218 | 242
59 98 | 116 | 133 | 168 | 179 | 101 | 208 | 215 | 238
60 97 | 114 | 131 | 185 | 176 | 188 | 200 | 211 | 234
61 95 | 112 | 128 | 162 | 174 | 185 | 196 231
62 04 | 110 | 126 | 160 | 171 | 182 | 188 | 204 | 227
63 92 | 108 | 12¢ | 157 | 168 | 170 | 190 | 201 | 223
64 91 | 107 | 122 | 155 | 185 | 176 | 187 | 198 | 220

Weight per

Foot in 1425 | 1600 | 178.0 | 2323 | 244.2 | 256.2 | 268 | 270.0 | 303.7
Pounds.




CAMBRIA STEEL. 326

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 74" rivets) from both flanges.

Web Plate 60" X 3¢"
Web Flate 60" X 3g"
Flange Angles 6" X 4" X 3{*
b Flange Angles 0" X 4" Plates 147
f || |- [ba
—"r
Distance Center] Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.
Bearings in o
YT NN EE AR AL
143 | 172 | 199 | 226 | 251 | 260 | 201 | 312 | 334 | 356 | 377
i 41 140 | 168 | 195 | 220 | 245 | 262 | 284 | 805 | 326 | 347 | 368
! 137 | 164 | 190 | 215 | 239 | 256 | 277 | 207 | 318 | 330 | 359
) 43 133 | 161 | 186 | 210 | 234 | 250 | 270 | 290 | 311 | 331 | 351
I 44 130 | 156 | 181 | 205 | 228 | 244 | 264 | 284 | 304 | 323 | 343
45 127 | 153 | 177 | 201 | 223 | 239 | 258 | 277 | 207 | 316 | 835
46 125 | 149 | 173 | 196 | 218 | 234 | 253 | 271 | 290 | 300 | 328
" 47 122 | 146 | 170 | 192 | 214 | 220 | 247 | 266 | 284 | 308 | 321
L 48 120 | 143 | 166 | 188 | 200 | 224 | 242 | 260 | 278 | 296 | 314
49 17 | 140 | 163 | 184 | 205 | 220 | 237 | 255 | 273 | 200 | 308
50 115 | 138 | 160 | 181 | 201 | 215 | 233 | 250 | 267 | 2835 | 302
b1 112 | 135 | 156 | 177 | 197 | 211 | 228 | 245 | 262 | 279 | 208
52 110 | 132 | 153 | 174 | 193 | 207 | 224 257 | 274 | 290
108 | 130 | 150 | 171 | 190 | 203 | 219 | 236 | 252 | 268 | 285
54 106 | 127 | 148 | 167 | 186 | 200 | 215 | 231 | 247 | 263 | 280
53+ 104 | 125 | 145 | 164 | 183 | 196 | 211 | 227 | 243 | 250 | 274
102 | 123 | 142 | 161 | 170 | 192 | 208 | 223 | 238 | 254 | 270
b7 101 [ 121 | 140 | 159 | 176 | 189, [ 204 | 210 | 234 | 250 | 265
58 90 | 119 | 138 | 156 | 173 | 185 | 200 | 215 | 230 | 245 | 260
59 07 | 117 | 135 | 153 | 170 | 182 | 197 | 212, | 226 | 241 | 256
60 96 | 115 | 133 | 151 | 187 | 170 | 104 | 208 | 223 | 237 l 252
61 04 | 113 | 131 | 148 | 165 | 176 | 101 | 205 | 219 | 233 | 247
62 02| 111 | 120 | 146 | 162 | 173 | 187 | 201 | 215 | 220 | 243
I 63 01 | 100 | 127 | 143 | 150 | 171 | 185 | 198 | 212 | 226 | 240
90| 107 | 125 | 141 | 157 | 168 | 182 | 105 | 200 | 222 | 236
| I
65 88 | 106 | 123 | 130 | 155 | 165 | 179 | 191 | ‘205 | 220 | 232
* 66 87 | 104 | 121 | 137 | 152 | 163 | 176 | 180 | 202 | 216 | 229
67 86 | 103 | 119 | 135 | 150 | 160 | 173 | 186 | 199 | 213 | 225
68 8¢ | 101 | 117 | 133 | 148 | 158 | 171 | 184 | 186 | 210 | 222
69 83 | 100 | 116 | 131 | 146 | 158 | 168 | 181 | 194 | 207 | 219
70 82| 98 | 114 | 120 | 143 | 154 | 166 | 178 | 101 | 204 | 216
| | I | | |
Weight per | | | | ! i |
Foot in 128.6 144.2] 159.4] 173.8] 183.2] 215.4) 227.3| 230.2 251.1) 263.0, 274.0
Pounds. | | | | | I

I L i Lt T
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326 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 15000 pounds per square inch on the net section. The

net section is obtained by deducting holes figured at one inch in diameter
(for 1¢" rivets) from both flanges.

53, ; Web Plate 60 X 34

Jeb Plate 60"

3 £ a"x::' Flange Angles 67 X 67 X 3"
e Flange Plates 14"

Distance Center! Thickness of Flange Thickness of Flange Plate
to Center of Angles in Inches. in Inches.

g

314 | 333 | 353 | 372 | 412

()
=
ta
8
=
e
=
=

& R&P2g BRS85 REEES

a
T
160
157
153
149
146
143
140
137
134
131
128
126
123
121 | 147 | 172 | 196 | 219 | 244 | 260
119 240
117
115
113
111
109
107
105
103
102
100
99
97
096
04
03

144 | 168 | 192 | 215 ‘ 255 | 271 | 287 335
141 | 165 | 188 | 211 | 235 | 251 l 266 | 282 | 208 | 320
56 139 I 162 | 185 | 207 | 231 | 246 | 262 | 277 | 208 | 323
b7 136 | 160 | 182 | 203 | 227 | 242 | 257 | 272 | 287 | 818
58 134 | 157 | 179 | 200 | 223 | 238 268 312
59 132 | 154 | 176 | 107 | 219 | 234 | 248 | 263 | 278 | 307
60 130 | 152 | 173 | 193 | 216 | 230 | 244 | 250 | 273 | 302
61 127 | 140 | 170 | 100 | 212 | 226 | 240 | 254 297
62 125 | 147 | 167 | 187 222 | 236 | 250 | 264 | 292
63 1 144 | 165 | 184 | 205 | 219 | 232 | 246 | 260 | 288

64 121 | 142 | 162 | 181 | 202 | 216 | 229 256 |
65 120 | 140 | 150 | 178 | 100 | 212 | 925 | 239 | 252 | 279
66 118 | 138 | 157 | 176 | 106 | 200 | 222 | 235 | 248 | 274
87 116 | 136 | 155 | 173 | 103 | 206 | 210 | 232 | 245 | 270
68 114 | 134 | 152 | 171 | 100 | 203 | 215 | 228 | 241 | 267
89 113 | 132 | 150 | 168 | 187 | 200 | 212 | 225 | 237 | 263
70 92 | 111 | 130 | 148 | 166 | 185 | 107 | 209 | 222 | 234 | 250

1

Weight per [ |
Foot in ‘ 139.0' 157.3‘ 1?0.2! 194‘2‘ 211.8] 247.7| 259.6 271.5' 289.4| 205.3) 310.1

Pounds, | | | | |




CAMBRIA STEEL. 327

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 of v 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 concrete 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 allowable intensity of loading per
square foot of the supporting soil, the area of the footing required can be readily
found, which, taken into consideration with any other conditions limiting the form or

portions of the footing, will determine the external di ions of the foundation
l;l"rl::e beams may be comﬂered as subjected to a uniform load extending over a por-
tion of their upper surfaces, the center of which is at the center of fengﬂlof the
beams, and as Ecing uniformly supported from below throughout their length,

Under _these cir , the i bending will occur at the
center of the beam and, usin[g the notation given for the upper tier in the sketch
below, this bending moment for one beam will be as follows :

Bending moment in inch pounds = % {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 beams 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 ined directly from
the tables of safe loads uniformly distributed for Cambria I-Beams, on pages 106t0117
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 Empe"i“ of I-Beams, pagesl82 to 185 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 tiired based u 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 of height 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 218 to 221, using the
proper safety factor.

I?:he: beam web is found insufficient as a column when cal d in this
a beam with a web of greater thickness should be tried until one is found that will
meet this requi and the conditions for bending ; or it might be more economi-
cal, in some cases, to use the beam with the thinner web and provide it with suffi-
cient separators, fitting between the beam flanges, or stiffeners secured to the web to
assist it in renining as a column.
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328 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.

Live Loads for Floors in Different Classes of B , Exclusive of
the Weight of the Materials of Co on.
(Revised to 1917.) Pounds per Square Foot.
Dwell's, Apart-|  Ofice Buildings. | A Udings for
Ko, Gity. Tenements | First | U Plages of hm
i | or Lodgings. | Floar. Fhors, | Instruction. | Assembly.
E ’ Vi PRl B ]
150 75 5 75(a), 125
3 100 100 {i 125
4 | 70 70 100 100
] 50 50 75 100
8 Ci 100 50 _ B0 100
" 125 80 J“f;(ll {g{e)
80(a)
$ 0 SR A Y
= - (4] a
9| 50 125 : ‘E 75 100
10 : : 50 100 100 s ednsanan el
11 Jersey City. . 60 150 ] 75 ]
12 |Los Angelos. ... {‘g;‘-“ 75 ] e 125
13 |Louigville. ... .. 60 150 7 Ls’ 100
: S0
14 M{lﬂukm_ ..... 30 80 40 { H { 50(8)
15 |Minneapolis. .. ... &0 100 75 100 125
16 |Newark, N.J.. 0 150 7 75 90
17 |New Haven. .., .. lggm RS ] L 75 110
18 |New Orleans......[ | T0® 70 70 {18 125
10 |New York. ... .. 40 60 60 7 100
20 |Philadelphia.. . 70 100 I e o 120
21 [Pittsburgh... j 1 ] ] i} 125
22 |Portland, Ore. -l 0 -~ el L
23 |Providence....... i'gﬂﬂ w | b 25
24 [Rochester. . .. 1 o) 70 70 70 70
25 |5t. Louis 80 150 0 100 100
a8 lst.Pal........] 50 125 60 i 125
#27 |San Francisco.. .| 0 60 60 A W el
28 [Seattle.. ... ... {Eg(b’ 1235 50 At i)
0 iram.......| w0 | (10| (0| a0 | {0
80 |Washington. . [ ;g(g) { H10Ge) i:_}gm . 110
81 |Worcester, Mass.. 0 125 75 ki1 125

(a) Where seats are fixed; (b) Public rooms exceeding 500 sq. ft. area;
(c) Assembly rooms; (d) Occupied by less than 25 persons; (e) Sleeping
accommodations for 20 or more persons; * (f) Firgt floor—Hotels, Tenements
and Lodging H ; (@ R spaces for public use or common use of
t ts; (h) Te t H and Hotels.




CAMBRIA STEEL, 329
EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Live Loads for Floors in Different Classes of hﬂ%ﬁd’uﬁn of
the Weight of the Materials of Cons
(Revised to 1917.) Pounds per Square Foot.
Stables Ord. Stares, | Stores Roofs.
or Lﬁ:m nwc:;)w | & |
Carrisge Garages. A Warehonses, Elgl ﬂg! walks,
Houses, Light Storaga. |  Factories. <a", >
BEE (s 120 150 1000 200 | 1
11O | O 125 250(k), 175 $0(i) MU)(I) 200 | 2
; 125 250 00|t v b 3
T P A 120 150 100) WAL= 4
{1009 {180 | 100 100 B | B0 |-...... 5
75 riee - %gg{ : 150 25()) 25G) | 300 | 8
0 | {10 {18@ | 20 ssm)  30G) | 200 | 7
......... 130 150 40 | At
80(p) 60(p) | /125(a) 200(s)
[ so(p [so P 50, 100 [ 175 10 40 250 | 9
T el 125 | 128 5000 mth ....... 10
X I AR 120 150 50(i) 30() | 300 |11
......... T e | e | zwlesi) T fg
100 IO AL e 150 40 30(;) | 300 (13
50 80 100 1 fagr s 30 30 150 |14
85 100 T o [ R 30(1) 3000 | 3006 15
[ B e 120 P 18D 50(0) 30() | 300 |16
......... A 120 150 40(i) A0, [ A
P pa 125 200 30(m).........| 300 |18
120 120 120 120 40 306) | 300 |19
........ . 120 150 30 30 |.......|20
......... e 125 200 {:‘3&;1 50G) |.......|21
125(q)
80 {138@ | 200 4 w0 | 300 |22
......... 125 250 $000N.: s s ke
{166 {10™| 100 200 1206) | 40G) [.......|94
L [ O 150 150 LT ot neat TR
85 AREE 100 200 30() 30G) | 300 |26
-l Ul FINAR A 125 250 30(0) 20G) | 150 |27
b 175 125 TR s 0G) | 400§ [.......|28 |
80 125 125 200 10 10 250 |29
110 150 25(1) 7D ) 30
125 | 125-175 125 200 506y | s0G) | so0 |31
{{) l;:{:r square foot f.!{{l]m{‘r‘fgce, usedeer nqut::ll'it foot, Ili:lusun:d hoﬂzoutal.ly,
3 tOTage; ere lor public assembly or special purpose
ua): aa?;:slo:u‘i u!aeﬂuom. (m) Flat; (n) lrlvatc. (0) Ground area less than

500 sq. ft.; (p) Small; (q) 1st floor; (r) Light storage and manufacturing;
(s) I:‘enw M[:'ﬂ:hund'm: storage; (t) Hotel corridors; (u) Dwellings; (v)
Sheds and outbuildings.
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830 CAMBRIA STEEL.
EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
(Revised to 1917.) Pounds per Square Inch.
Tension.
Ho. Oity.
. Rolled Cast Wrought Cast
Steel. Steel. Iron, Trom.
1 12 000 3 000
2 12 000 5000
3 120000 |, L,
4 12 000 3000
b 12000 |ioasimeses
68 12 000 3 000
i 2000l Tiatee
8 12 000 3 000
9 12 000 3000
10 [ [ W0 U RS ST, ] T R, S Tl
11 Jem? [0 SRR, ; 16 000 16 000 12 000 3 000
R T e PO ] [ e (o S
18 |Louisville..............| 16000 16 000 1E000 " il
14 |Milwaukee. s 16 000 16 000 12D - |t ries
15 |Minneapolis 16 000 16 000 12 000 3 000
16 |Newark, N. 16 000 16 000 12 000 3 000
17 |New Haven............ 10000, W [seiesits 12000 |oeoiezines
18 (New Orleans........... 16 000 16 000 12 000 3 000
19 [New York............. :2 %( \ 10000 Jo.oinicowns 3 000
- C
20 (Philadelphia. .......... (Rl 2800, funiii
21 o 12 000
29 16 000 16 000 12 000 3 000
ﬁ Iemn ...iéﬁ ...... iéhﬁl..y-y..a,ﬂ-a-[)..‘
o5 16 000
o 16 000
28 16 000 .
10 000(b)
- oo | {igmel o S
. 16
89 |Washington,...-----| 1000 | 16000 | 12000 | 3000
L
(a) Annealed; (b) Not annealed; (c) Mild Steel; (d) Medium Steel; (e)
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CAMBRIA STEEL.

331

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1917.) Pounds per Square Inch.

Extreme Fibre Stress (Bending).

Steal, Wrought Iron. Cast Iron.
Rolled | Riveted Rolled | Riveted |compress.
: Not Flange | Beams, Ilﬁm Net Flange X, 'sm
Beams. Rivets ot vats
sad Bl | Seton. aad Bt -
16000 | 20000 | 14000 | 12000 | 15000 | 12000 | 16000 | 3000
16000 | 20000 | 15000 f........| 15000 .| 16000 | 5000
16000 | 22500 [.......... 12000 | 18000 16000 | 300 -
16000 |......... 6000 | 12000 ..., 12000 | 13000 | 3000
16000 | 25000 |.........[ 12000/, ... 10 000 | 3 000
16000 | 24000 | 16000 | 12000 ....... 12000 | 16 000 | 3 000
A WS AT W S IO Sl el IR R
215,000 [ e 16000 | 12000 |....... 13:000 | s feisaes
18000 |ooisans 16 000 | 12 000 18°0000 ) |+ 5| oaan

16 000 | 20 000 15000 [....... 15 000 |. 16 000 | 3 000
16 000 26000 |......... T e P S B 10000 | 3 000
[ J ) i SRR 16000 | 12000 |....... b AR Mg

16 000 22 000 s A5 000 IR0 < oooie'e f 16 000 | 3 000
16 000 | 20 000 000 Bl o ol ird d i 16 000 | 3 000
.............................................. 3 750

16.000 | 20 000
10000 f.:i. e
16 000 | 24 000
16 000 | 20 000
16 000 | 20 000
16 000 | 20 000

228 $58% BEER B

No.

Pk ok ko ok |
QOB NH=HOD 0OIOOr oot

ek et
O3

Determined by the best modern practice; (f) Building Laws being revised,

1017.

Lo inad
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CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1917.)

0 WO © s o RN

e el

14

Pounds par Square !neh‘

Compression.
|
Steel | Wrought
i Ried | Ot |Wepe| ina T .I’.ﬂg,:
Steal. Steel. Iron | (mshort | " i
blooks). | Bearing, | Bearing.
| et
tlanta. . .. .. 16000 | 16000 [12000 | 16000 | 20000 | 15000
Baltimore. .| 16000 | 16000 (12000 | 16000 | 20000 | 15000
Boston....... 16000 | 16000 (12000 | 16000 | 18000 | 15000
flalo....... ] .............................. ! 15000 | 15000 | 15000
Chicago.......| 14000(x) | 14000(a) 10000(x) | 10000(x) J"‘“%}’}, ..........
Cineinnati_...| 16000 | 16000 12000 | 16000 | 20000 |....... ..
Cleveland......| .. .. ... 116000 (12000 |........ ouo 12 000(t)
27 EAr et DGR [Emnc WL 15 000 I lsouo 15 000
Deteoit. ... (®) )  [rs%sieet ) (150000 | 12 000(0)
Hartlord(D)...1. .. .00l 2 S SEPNE IRt
'Iim Clt.v-, 16000 | 16000 " [12'000 | 16000 | 20 000 15 000
wisville....| 16000 | 16 000 |12 000 !IGMO 20000 | 15 000
Milwaukee ...| 12 000(a)| 12 000(a) |10 000(a) 8 000(a)| 20 000(K)]. .. ... ...
Minneapolis..| 16 000 6000 (12000 | 16000 | 18000 15 000
Newark, N.J.| 15000 | 16000 |12 000 l 16000 | 20000 | 15000
New Haven..| 16000 cevaeea|12000 |.........| 20000 | 15000
New Orleans..| 16 000 ...12000 |.........| 18000 | 15000
New York.... :2283 15000 |........ 16 000 ﬁ%m lﬁﬂggr
Philadelphia.. () - 14 400(f)
e {:azsoun --------- 12500 | 11670 oo goocs) {lsouu=s>
Pittsburgh....| 16000 | 16000 (12000 | 12 000 gfgggg]} 20 000(t)
Portland,Ore.| 16000 | 16000 (12000 [ 16000 |20000 | 15000
P AR ST e o AT O R et T )
Rochester....| 16000 | 16000 |12 000 ‘ 16 000 '20000 15 000
TR | T Rt G T [
Bt.Paul .....| 16000 | 16000 (12000 | 16000 | 20000 | 15000
San Francisco| 16000 | 16000 (12000 | 16000 | 20000 |...... ...
Seattle ... 16000 | 16000 [12000 mmwfﬂ'%g{
(10 000(g) 10 000(g) /16 000(h)]
Byraoue. ... | 16 000 im 000(e)|" ===+ = 16000 120000 |.........
Washington. .| 16 000 6000 [12000 | 16000 | 20000 | 15000
Waorcester ] 16 000 ] 16000 12000 |16000 |20000 | 15000

{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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f‘ CAMBRIA STEEL. 338

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1917.) Pounds per Square Inch.
JI Shear.
E
Stael. | Wronght Iron,
Ko
Cast
Web | Rives ved [ web | o | piet S

0000 | 10000 | 8000 | 7000 | 6000 | 7500 | 6000 | 5500 | 3000 1
0000 | 10000 | 8000 | 7000 | 6000 | 7500 | 6000 | 6500 | 3000 2
10000 | 10000 | 10000 | 8000 | 9000 | 9000 | 9000 | 7200 |......... 3
7 9000 | 8000 |....... 6000 | 7500 | 6000 |.......[..oo.000 4
1800003 1000 Freeon | I .ol i anad sikis 20006) | &
10000 | 10000| 9000 | 7500! 6000 6000 | 6000|6000 3000 6
10000 | 10000 | . .| 6000 Sl ooy PR BT 7
9000 | 10000 | 7000 .. 6000 | 7500|5000 |.. .. fiiii0n 8
10000 | 10000 | 7500 | 6000 [......foeeci i) 3 000 9
................ TR e Lo e b
9000 | 10000 [ 10000 | 7000'| 6000 | 7500 | ¢ 000 | 5500 3000 ﬁ
@000 | 10000| 8000 |8000 | .. ... 7500 | 6000 | 5000|2500 |13
10000 | 10000| 8000 |7000| . l..... . ) (oY 2000G) | 14
10000 | 9000( 6750 |......| 6000 7800 6000 | [ |l ... 16
9000 |10000| 8000 | 7000|6000 7500 | 6000 | 5500 3000 |16
10000 |10000| 8000 |......|6000| 7500 | 6000 ... .| ... . .. 17
10000 | 10000 (10000 | 8000 | 9000| 6000 | 9000 | 7200 . ... 18
10000 | 12000 8000 |7000 | ... .| ...........]..0... 3000 |19
{,g;gg{g; 11000| 8800 |......|7500| 9000|7200 .....) ... ... 20
10000 | 13000120000 [10:000 |i.x.eliiiinee]evinnsfiinnnadiinsiens 21
9000 | 10000 | 8000 I?mn 6000 | 7500 | 6000 | 5500/ 3000 gg
“'9000 | 10000 | 8000 | 7000|6000, 7500 | 6000 | 5500 3000 | 24
_____________ 2 s s

9000 | 10000 | 8000 | 7000|6000 7500 6000|5500 3000 |26
9000 | 10000 | 8000 70001....... 6000 | oio e 27
10000(a)| 12000 [10000 |......|......0...oo ol 2 000()) | 28
10000 | 10000 {89060 7000 [......|......[...... ] 2000 |29
9000 | 10000 | 8000 | 7000|6000| 7500 | 6000 | 5500| 3000 | 8O
6000 | 7500 | 6000 | 5500 3000 |81

(i) Brackets; (j) Based on best modern practice; (k) Power driven; (1) Build-
ing Laws being revised, 1917; (s) Shop rivets; (t) Bearing on steel bolts.
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CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.

(Revised to 1917.)

Pounds per Square Inch.

Cincinnati. .

Cleveland(f).
Denver......
Detroit......

Hartford(e). .
Jersey City. .
LosAngeles(d)

Louisville. ..

Milwaukee.. .
Minneapolis..
Newark,N.J.

15
18

Columns.
Steel. | Cast Iron. Wrought Tron,
T=K Maz., |_ - Max.
Pormls,  Le w| Formula, hfgth Formuls. | Length
| L= i -
| Sof (é“ 1(E)| ol 5on 10000 o (M N
t Steel < e
{Medmm (8 120 R{ 80 R
nogﬂ]zooo o und (M) R o0R 8000
< b
"% mnl{Mmum an| D!|> - 0D
(114 000 max 120 Rl!] ‘QJ 70 R {10 000 max
STOR-13000 409 Ry R ta.ns.'ulnr( {150 R
{> @ | | Others (1)
) 120 R [0} 30D| @
) (EE) 30D  (K)
{(s% ((;}fb) | | 44 D| Round (1) 30 D 75% Steel
ST (B) ‘m R Ty iR
..................... bsaad iy | e e
HERRB W g ; Rectangular(®) |120 R[. ............[......
| Others (U)
@ 120 R Q %D (@® 120R
® 90D mgg;‘}mgr(w, D ® |40D
(A  |i20R (B) R (© |120R

L = Length in inches; R

= Radius of Gyration in inches; D = Diameter

or Least Dimension in inches.

ForMULE:—
(A) 15 200 — 58:‘{ (G) '—“—02?2—'
LfE—n
735 1 000 R2
(B) 11 300 — MR 16 000
L 3.
T LT S
(C) 14 000 — BOR 20 000 R2
o 12 000
(E) I [;'ig—‘ 14 ENLA
I D 20000 R2
13 500 R2 L
15 000 () 17 IOO—E?i
(F) i L
l+13500R2 (K) IIJBMH-SOE

(b) 85% for soft steel.

(M)
1 g0 b
14 000

L!
4o

(N)

(0) 16 000 — 70

(P) 12000 60+
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CAMBRIA STEEL.

38856

EXTRACTS FROM THE BUILDING LAWS OF

ALLOWABLE UNIT STRESSES FOR STEEL AND IRON.
Pounds per Square Inch.

(Revised to 1917.)

VARIOUS CITIES.

Columns
Steel Cast Iron Wrought Tron
No. City e T
Max. Max Marx,

Formula I.eLn.gth Formula Length | Formula hingth
17 [New Haven...| 125000 | 120 Dl13 330(c) 20 D | 1000060) [{,30R
18 |New Orleans .. 120R (B) 70R (44] 120R
19 |New York....|  (0) 120R (BB) o et
20 |Philadelphia. . Eﬂ;‘;}g‘?ﬂ $)| 1or @ 20D| (Ad) |140R
21 |Pittsburgh. ... |(GG)Max.13000| 120R| (HH) Max. 9000 | 70R |.......... 120R
22 |Portland, Ore. (4 120R ( R (C) 120R
A e I e [ Pt i [ T A e
24 |Rochester... .. (A) 120R (B) 70R ) 120R
LR R SR B | ) Rl et (11) 8 0 | PRSI
26 |St. Paul... Ly }12 Sk = d(TF)'E) ......................

2 < = JHound (E.

27 |San Franciseo [ ob) 120R{{Round B8 | 20D [ ]
28 |Beattle. ... .... 14 000 max 120R Q) R 4 2 DAY Pt
29 |8 ; (A) 120R (BB) {1 ) (et e 1
30 |Washington.. . (A) 120R (B) 70 R ) 120R
81 Woreester... .. Jo R R BBY . - Feat]e] ol H Ve

L = Length in inches;

R = Least Radius of Gyration in inches;

Diameter or Least Dimension in inches,

FormuL£ (continued):—

(S) 10 000
L2
i 1067 D=

10 000
Lz

1+ S0 o

(U) 10000

L
i 6 400 R»
13 330
Lz
400 D»

(w)__13380
1%+ 550 b

(T)

V)
1+

(¢) Coefficients for use with Gordon’s Formula.
(e) Building Laws being revised, 1917.

practice.

(X)___14 500
L‘X

b:h 13 500 R»
16 250
) =

I+]iDlJOR'

@) 11 670

1+ s
12 500

L:
15 000 I

(AA)
14

L
(BB) 9 DD’CI—-!O—R—

{F

D

L
(CC) 1700057 ®

L

DD —s0-L

(DD)15 00050
8 000
L

B00 D2
8 000
L!

'+ 1057 D

L
(GG)19000— INT

(EE)
1+

FF)

(HH) msuu—su-:i—

L
(11) 11100—220 ¢
d) Based on best modern
) See Building Laws.

s S



336 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Masonry and Building Materials.

(Revised to 1917.) Pounds per Square Inch.
Compression. :
0 Rubble Stonework.
L1 ‘“:Ig*ﬁ?"i E@. %E ii EET 5
] o ] ”
ig:; §.: %1 §8% g 5- éég g
1[Atlanta. . ... 230 | 208 | 125| 11| M0 | 1 97 70
2|Baltimore...| 400 | 350 | 125 11| 125 | 100 70 50
38 |Boston.. . ... T | Al e 31 o r B el P e e AT
4/Buffalo. ... 56(a) B6G)......[...... W, Bl S
400 (d)| [350(d.5) 200 (b) | 120 (b)
B Chicago...... {350 (&) (300 ) -+ 180 [ {0, .cvoecreee (%8
8|Cincinnati...| 208 | 208 |......[..... - s L | MO 83
Cleveland,, .| 400 | 350(0) LN i ) RS
gDenvu..... | 56 | 130 18 [ 56-111
9| Detroit. a7 | a7 |m | 1] 18 | m [ b
10 Hartford Fesalll et e e e e o e
11|Jersey City..| 280 | 208 | 125 | 11| w0 | 11 07 70
18/Low Angoles. | 278@)| 278G oo foviencheocnchie
13| Louisville. ... - - RS Hatiss et T e b
14/ Milwaukee . . | 400 (o0t 111 | 83| 178 | 138 | o7 | 90
25| Ninospotis {5""(') 208(h), ..... el 67 | 138 | i 83
16/ Newark, N.J.| 230 | 208 | 125 | 11| 10 | 1 97 70
17|New Haven..| 208(a)l 208(a)|...... e ot U S TR, ol L R e
18|New Orleans. |-« . ..o ofoeeocns i ] PPt ARrou ot B S e
19 New York...| 500 | 4oo(f)| 210 (1500 140 | 110 | 100 |.......
20| Philadelphia.| 208 | 208 L....[... O m | 7
81 |Pittsbargh(i).- - - - -+ :fi- oo ovi]ieanen LA B P CEERRRS SR P
208(b) 167(b)| [ 139(b)
99 Portland,Ore.| 347 | 278G0......]...... { 1L {1 ‘3;“{;} B
. J C
28(Providence.| 222 | 195 | 1t | s | {HAE{ TRON | T0R { 56(D)
24 Rochester. . .| 230 208 | 125 | 111 140 111 97 70
QEIBE Toak 1| 280 e finians s veiis
26/5t. Paul...... 500 | 00 | 125 | 111 | 200
27 |8an Francisco| 277 - (] AR L e
200(h)
28|Seattle. ... 400 | 350(0)......[...... {lﬂﬂ(c) .............. { a0
20 Byracuse,...| 400 200 | 100 B0 10N feen e s et v v
Washington..| 400 | 320 [ 125 [ 11| w10 | 11 07 70
g? "'m 278 208(k)| 111 | 111 130 i 7 7
(a) Foundm.inns, (b) Conrsed (c}On'l!mv (d) Machim-mlmd (e) Hand-
mixed; (f) l 214 :5; (g) Po d Cement Mortar; (h) 1:3:5; (i) 300 where

hellht is 1 dhmeurs 500 for 5 diameters or under; lul’.ermtdﬂt.e heights,
intermcd.hte values; (j) Based on best modern practice; (k) 1:3: 6.




CAMBRIA STEEL. 387

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses on Masonry and Building Materials.
(Revised to 1917.) Pounds per Square Inch.

—t ...

Brickwork ‘:.n.- === = = =5
CTETECEPTRE R IR G §2 g?; §5 ke
00,

250 | 208 | 160 | 111 #20."?*,,..:2001 2300 11200 {11600 [2000] 3001
250 | 208 | 160 | 111 10001 400 nl15001.... ...

i, p il T e i e

a78 (20001674l 111ap| son | | o
i q q Q p
250 1208 11130 ¢ o7rp| 838 [-...|...| %656 | 556 | 417 |....L...L...
1671125 t 83 t
. 350q 70ul e 42 gl 5 o T FCamh - .
Vi
Q75 u) 190 [ 125 1100 | 600 L.l 400 |.oo)onihens

250 | 167 |...... 111 {1”'“0' ...... {400—

Do O b WO W =

e B s‘;gl
80yl

A i PR B 8
1000-| 500 300 . 700~ 600-1f 400
250 | 175 | 160g 110 ({3900-12001300{,700 “[12'00 1600 2000 a:JJ

250 |...... 160 | 111 X 120011300 X
208 | 167 | 139 | 111 & Lz *

20001, .. .[1
L * 12000] 300(1

(1) Mortar 1 :3; (m) Falls Road Stone; (n) Cement Stone; (o) Mortar 1 :2;
| (p) Mortar 1:6; (q) Hard-burned Brick—first-class work; (r) Same—Ordi-
| nary work; (t) Hard-burned Brick; (u) Common Brick; (v) Higher values for
| special Brick; (w) Local; (x)Medina—2000; (y) Granite Masonry.
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338 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Masonry, Etc.
(Revised to 1917.) Pounds per Square Inch

Extreme Fibre Stress (Bending).
Grasite. ‘W| Gnaiss. [u-m;[ Slate. | Marbls.

180 1o ek v 150 150 400 120
[ 180 150 150 400 120
8 |Cincinna TIPSR ol s g | 6
14 [Milwaukee......|......oufe -0 i
180 X o 150(b) 400 120
180 Fiike (PR 1P 4| [0 1 150 400 120
180 150 150 400 120

Baf Bmingengnd of Soils, Etc
e Tons per qugtl'oot. '

7 i (o~

h““:’i Loam, |Very Firm erets in Caissons.
Saft Sand in Clay or | Coarse = Carried |Open Cais-
Ko, City. Qay. | Jayers Fine Sand, Stiff| Carried | down to
or

okt et
PE BEEDEGIE0 h Go-onaaomows
(o] -~}

ot ok ok et et

Providence Z® 23 | 25 |4-1000) [25-50h))....... 10-15(d)

Rochester... .. . 1 2 3 [100),6] 15 | 10 [ 8
286 (St. Paul 1 2 3 BlaYid .o i
27 |San Francisco...| 1 2 3 | 6Ga)4 | 2008) [0 10(d)
28 [Seattle.........| 1 S S 77O b+ 2 S L
29 [Syneuse. ... 1 2 3 Co R RS, (e
80 |Washington... 1 2 3 &) R R

a) Coarse Gravel; (b) Local; (c) Well cemented; (d) Bearing—Hardpan

ard Shale rock unexposed to air, frost and water; (e) Sandy loam; (f)

Good, solid, natural earth: (g) Quicksand or alluvial soil; (h) Bearing—Very
hard, native bed rock.




CAMBRIA STEEL. 339
murablo U:it sm tu V-E.E{.,“"““ AL
or .
(Revised to 1917.) Pounds per Square Inch.
Extreme Fibre Stress (Bending).
Sand- | Bins. |_Portiand G Rosandale Conorete. Brickwork | N0-
stono, | mtone. | T:2:4 [ 1:2:5 [1:2:4(1:2:5 [Hardburned| in Cement.
1,16
20 16 10 50 30 { 11
31
........ | e 1)
Besioea M G Rt bt e alnte Vi B 8
Hagemom] L ¥ . ol s BN ST e 2y i 14
30 20 16 10 s0() | 30 " |24
........ 30 20 ‘ 16 10 50) | 30 |26
o ) SRR (R e s vk PG| AR PSR A 29
Allowable Safe Loads and Sizes for Wooden Piles,
Spacing Minimiim Di Safs Load—Tons, | 0 Capping.
Maxi- | Mini- [ Of | of Butt | Of Butt. | Formula Pkl ooy
mom | mom | Small Not to | Rammed :
1ol | Ctol | End :'m 20 ft e excesd | Botween | Outside | No,
_h{;!_ﬂ oy | Tachen. | Tnches. | Tnches
36 0 | 6 ™ | 13 1
....... 24 (sEm)6l 10 | 10 2
e U e R L 3
. l 12 4
5
I 6
7
B8
9
) AP 11
3677 20 5 | i3
______ [ 14
3 | 20 5 ‘ 10 12 | @ 20 12 12 |15
36 | 20 5 10 12 | D | 720 | 12 12 |18
5 e (gl | AR [l 20 12 12 (1%
.......... . 5 10 12 REE A Py [ ST b 3 6 |18
a6 20 [ 100g) 12@DI&S) 20 [ vovnenfivnanss 19
O ey R e o e e 20 12 27|20
.............. B e (MES)] 30 Lok n B
....... 6 | 12| 12 | @ | 5, | ¢ | 12 |28
36 e il i, BTSN 12 12 12 (23
3 | 20 5. |itd 12 | D 20 12 12 |24
.............. 5 10 12 | D 25 |om)o| 12 |28
7] [ ) e R 25 12).......|27
....... u | s | 12| n oxe s [{E) 1 |as
........ 8 10 10 | (D) 10-15 9 12 |20
i ) ey (R N e e 30
(i) Cammon (J'I Medlna tk'l l .'. 6 mixture; till 214: 5 mixture; (m) Length
=20 {t.; (n) Capping, on top of heads; (o) In clear between piles; (D) For

Drop Hammer, f, 1 (S) For Steam Hammer, PF whem W=Weight of

hammer in Tons; H=Height of drop in Feet; P= Pencuallott of last blow (or
average of last several blows)inIns.; (p}Poundspeuq in.; (q)Lengths<or>25ft.




340 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1917.) Pounds per Square Inch.
Compression.
Yo, Outy. Oalk. Tollow s ‘ Viite Pine.
|
| With Aeross With Aeross With Across
Grain. | Grain Grain, Grain. | Grain Grain.
400
3 1%
3 250
b 200(¢c)
400
g 300
10
p ot 400
%g |77 1000 | 600 a0
14 |Milwaukee....... 15006e) | 500e) |{ 13608 | { 360(F) | 1100@)| 200(d)
15 |Minneapolis.....| 800(e)........ 1000(h) ). .o auuin O e,
16 |Newark, N.J....| 1100 800 1500 600 800 400
17 (New Haven(n)...|......... e e te e e aln s NI B e
N SRR ] R IS IR R -+ i B S
19 |New York.......| 1400 1000 1600(g) | 1000(g) |1000(b,f){ 800(b.f)
21
22
23
54 R
26
26
Bg
BOO(I,b) | [ 400(i,b)
29 000(g) |1 6
30
81

(a) Based on best modern practice; (b) A Iiual»l.o‘%rth(‘mollnal’im;
c) Also fnr Norway Plne, (d) Also for Douglas Fir; (e) White Oak; (f)
(h) Also for Washington or Oregon Fir; (i) Douglas

or Yellow Fir only.




CAMBRIA STEEL. 841

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1917.) Pounds per Square Inch.
Compression.
Spruce Locust. Hemlock. "
With Across With Across With
Grain Grain Grain, | Grain. | Grain
1200 1000 500 1
BOO(b,k)| 400(b,k)! 1200 1000 600 g
ol (e el 1 700 s
.................................. 500 b
800 400 1200 1000 500 g
IR erentsh Ausisabed RuvaE e .| 8
9850(n) |......... 850(m) [........ 750 i
...................................... | (P 10
800 400 1800 1000 500 ﬁ
IilflijioitiijiZéfo;)‘.(ifliifZZZTZZfZZfZZij“ibb”' 18
0 (e}
{1000 {300 S
......... T60(n)|........
800 400 1200
......... 200(m) |...conee
1200(d) | 800(d) | 1200
S PR e
"15000) | 400Gy | 12000y
Bt h FRot TR
" 800 400 1200 | 1000 500 300
800 200 1600(i) | 300(1) [ 000G | 2B600) |..0ovvnufeoernnns 27
800 300 1600(i) | 400(i) | 1400(p)| 360(P) |, oo vvvnafiuaneinn 28
800 {1 R R el MR 600 ;71 A, IRl [ 29
800(k) | 400(k) | 1200 i P SR 500 1000 {30

e

) Red Fir only; (k) Also for V'rginh Pine; (1) Also for Redwood; (m
only; (n}Numy ne onl; &thdu (p) Western Hemlock; (q
ding Laws being revised, 1917; (r) Hemlock.

rado, Texas or Mexican H




342 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1917.) Pounds per Square Inch.
i Extreme Fibre Stress (Bending).
. St %;_un White i (!
allow am- egt-
Pine | Pioa | WOm-| Gk jvhesmst [T | e
1 [Athnts........ | 1200 800 | 800 | 1000
2 |Baltimore. ....| 1800(1) | 1000 | 1350(F) 1500
3 | 1500(1) | 1000 | 1000 |1000(d)|.......
4 i l:ggﬂn;n} 1080(b)|. ... ... 1350
s
5 f, 300(Lm)| SO ... 1200
/|
6 |Cincinnati.....| 1200 800 800 | 1000
7 |Cleveland.... .| 1600 1250 [.......] 1250
8 |Denver..... 12000aY. [2e v/l b asim 1170(w)
9 [Detroit. ... 1250 750 750 | 1000(d)
10 |Hartford(u) UL 4 0 LA S [Ty,
11 |Jersey City....| 1200 800 800 | 1000
12 L“Ev’ﬁ les.. .. 1020&: 1260 | 1260 | 2160
13 .|“5m( R AT 1000
: a) ]
14 M!lwwkae_..,..lmmm {1000 | 1000 | 1500(d)
15 |Minneapolis....| 1620(a) | 1080()|.......| 1350
16 |Newark, N. J.. I 1500 800 800 | 1100
17 |New Haven....| 1800 1080 | 1260 | 1350
18 NawOrlmn.s....-fﬁﬂugm e TR ALY LR
19 |New York.....| 1600(1) | 1200 |1200(m)| 1200
20 |Philadelphia...| 1600() |....... UL
21 l‘lttahun:};h(k}..|.... s LA o
22 [p .| 1600(k) | 000 | 1000G)
23 medenoe(k‘]...,....‘.,. IR s ale i
24 |Rochester. . ... 11200 800 800
R T Vi SR AR Bt
se Bt. Paak....... | 1200(2) | 800 800
7 |San Francisco. .| 1200(h) | 700 700 Plosid
38 -Senlﬂe... ] e T 0 DR 7 )[R [ i 1400(t)] . .
1 ....... ‘{lgwﬂ‘ﬂ‘ 700 | 800 | 1200 [.......| e00 |.......
0 |Washington.. .| 1200 soo()| 800 | 1000 | 1200 |.......| 800
BE P Worbeber(k)n 1 cvie i biciis sa lveshiradraaliiio s bavaailisa s

(a) Also for Washington and Oregon Fir; (b) Also for Norway Pine; (¢)
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; (i) Redwood only; (k) Based on best modern
practice;




CAMBRIA STEEL. 343

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

: (Revised to 1917.) Pounds per S8quare Inch.
Tension.
3 aey | . s g
Yallow i s
Pine. ) 5 Spruce. Oak Hemlook.

(1) Longleaf; (m) Also for Douglas Fir; (n) Also for Chestnut; (o) Cypress
only; (p) Cypress and Cedar only; (gq) Also for Cedar; (r) Also Cypress;
s) Shortleaf; (t) Western Hem]oclr.. (u) Building Laws being &wslfd' 1917;

'v) Colorado or Mexican; (w) Also for Texas Pine, Spruce or He




344 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.

ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1917.) Pounds per S8quare Inch.
Shear.
¥o. Oty Tellow Pine. 1 White Fine. ‘ Spruce,
With Across With i Acrosa | With Across
Fibre. Filire. Fibre, Fibre, | bre, Fibre,
! o [
Atlanta 0] | 500 | 10 250 50 320
R mum | 500(M) 85 350 %0 350
£ .. 100Mm | | 80
Buffalo(r)......... P R SR IS e o
Chicago. ....... |{!30(1i(€) ....... 4 1,0 P ) R | e

R YT Y ) S e A
150(s)(c) |(1000(s) ‘ 120(0)
Milwasikee. .. {,75(7}" (%o | {100 | w0 |15 | 70
Mmmpohafr} .................. IR DR e (SRR U AR

Newark, N.J.. ..
New Haven(e).. .

New Orleans. . ..

S RI8 SEEER B2 n 55 5k bR Somvs o wowm |

30
81

(a) Virginia Pine only; (b) White Oak; (c) Also for Douglas Fir; (d) Also
for Norway Pine; (e) Based upon best modern practice; (i) Cypress only;
{g) Douglas or Yellow Fir onIv. (h) Red Fir only;




CAMBRIA STEEL. 8456

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR TIMBER.
(Revised to 1917.) ¢ Pounds per Square Inch.
o Shear.
¥
Oak, Tocust Hemlock. Chestnut. | o
‘; = 1
4 With Across With Aaross With Across Across
Fibre. Fibre, Fibre, |  Fibre. Fibra. Fibre. Fibre.
100 600 100 | 70 40 275 1o |1
100 720 90(a) | 400(a) 5 350 150 !g
i : a
| B
6
o
.| 8
.-|.9
10
11
12

.
I O b OO

(ig Redwood only; (j) 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.
1917. (n) not specify.

Al R e
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846 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR TIMBER.

(Revised to 1917.) l'pundl per Bquare Inch,
Columns.
No. CGity. hﬁ:‘ Whita Pine, Chestaut Maxi-
Y Norway Pine Oak. and locust, | mum
and Spruce, Hemlock. | l?gh
1/Athnta...... (A) (B) M 5% (B) ] 1% (B) | 30D
) <12D (€) |/ <12D (€) |/ <12D (©) |[<12D (©) |[<12D ()
ﬂlhlumre,...i{:_ “ (E) [} “E) [l (E) {)u (E) {) SR |
8 Boston....... 1 (F) (G) (1 1 JER VO S 0D
[<12D-1000![ <12D-700 |f <12D-800 |[<12D-700
4IM-h _______ ib DH S D> Ew (> @) oo
B Chieago.....| OO | oo a0 | 0D |...oo..... 30D
e o |(<12D-1000 [ <12D-700 [ <12D-500
6 Cincinnati. ... > % (F) ..‘> “ ) _{\) Ca ) (o B lmn |
7‘cmmrm; w | li;)m (w) Iﬂt‘.’u} resases 150R |
<12D-1000} <12D- <12D-800 | <12D-700(c)<12D-600(v
s|mmw ! mg-aa.w 1331375 ngg-}moo = T o I oos
< < <
L N |[) ‘i m(d}:[) iR EL
mlamrmd(m) ................................... fosesnsees R
lli.lm(.‘ity... (A) | (B) : (I 35(B) | 14(B) 30D
18| Los Angeles (1) ... AT PEseel 87 vl
18| Louinvile. .| SEDU00 [y, SRS s, 1 120 R
: 121501125 < 1508251 | 215D-1125 [ <15D-675, | <15D-7505|
iy o 0
15}““‘“‘“’“’"{:»" E)) (1> * @b) 1> * B@|> * @e)fr-===ewefrees
16 Newsek, N.3.  (A) ®) m | %@® | Bi® (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 (with gmin) for that wood.

(a) Also for Norway Pine; (b) White Pine only; (¢) Hemlock only; (d) White
Pine and Spruce only; (¢) Also for Washington and Oregon Fir; (f) Spruce only;
(g) Oregon Pine only; (h) White Pine and Virginia Pine only; (i) Also Douglas

> ) g L Sk
FormuLs: (E) C— ‘25125 (H) 900 ilD
L L L

(A) HI.O—IS-D— (F) 1W—IBD- (IJW—I?B
L L L
(B)W—-I&E (G) m-wﬁ .U}Gﬁ—d-ﬁ-




CAMBRIA STEEL. 847

EXTRACTS FROM THE BUILDING LAWS OF
VARIOUS CITIES.
ALLOWABLE UNIT STRESSES FOR TIMBER.

(Rovised to 1917.) Pounds per SBquare Inch.
Columns,
g - laopiat | White Pine, Chestont el
Yellow ‘!uny?m Ouk, and | Locast. | Leagth
Pise | and Spruce. Bemiock. 5
1 Im-n.m ..... | 1000 09 | {190 “’ml P R N
NewOleans.....]| (P |oooocoidivaen o 0 (U)u; 30D
gNuw Vekosones| | * 1OWD) m (12 g Moo | 30D
20 (Philadelphia....|  (©) (0) © | o | OeliE
ey () PRSI, SRR Rt e
22 Potland, Ore....|  (P) ®» |®|® | ® | 2
] ARSI T | P WS Y
m’noehum.. .,l (A) (B) () | 5% (B) |14 (B)I 0D
25 :SLLoum: E R
26 [St Paul........ [ o0 o) oo | on [ an
27 |8an Francisco, .| SBDQ @ ..o ] LSES el
28 Seattle......... ®) ®» |®|®|® |
20 Syracuse....... { ¥ ® o |®el...... | 30D
80 |Washington.....,  (A) ®m| @ [.....] @ | oD
Sl o P ekre N VSRR sl | R W o O

L w= 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 (with grain) for that wood.

Fir, Cypress and Cedar; (j) For Norway Pine, Spruce and Eastern Fir only; (k)
Shurllmf (< 15D 'DO(}I (1) Based on best modern practice; (s) Shortleaf;
{}) (‘wr{eas only; (u) See’ Building Laws; (v) Colorado, Texas or Mexican

— 75k > B ©5 1) 450 — § =
(K) 750 "5T (P)C (1 TUD] (U) 450 — 5 D
(M).C (1 — %) (Q) 1300 — 20 —=- (V) 815 — 8 —=-
y 0D D D
(N) Coefficients to apply o L - L
to Gordonqer Fm?mul;:. (S) 500—9 D (W) 1200 — 20 D
L | P
{O)C(l—-m} (T]C(IHW—D)




3848 CAMBRIA STEEL.

EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Reinforced Concrete.

(Revised to 1917.) Pounds per Square Inch..
Ratio Concrete—Allowable Unit Stresses.
'“&_‘m Compression. |
K City. Conereta | Elastic |
= 7 Mizture, | i Bxtroma| [n | Shear. |Tension.| Boad.
l}m—m Direct. | Fibre | Hooped
b Bending | Columns
2 [Baltimore. . .. 1:2:4| 15 {ggg“" 500 [1200¢n| 50 |.......| 60
3 1:5M)| 15 [o...... 500 i 60 |..ioii| 80
4 Buffalo........ 1:2:5| 12 {350 | 500 P 500 [l gg( X
: % x
§(Chicago...... 1:2:4 15 | 400 |70 {ER DI 40 | soew) { F065)
6 [Cincinnati.....| 1:2:4 | 15 | 600 | 700 (z) 65 . L
7 Cleveland. ... 1:2:4 ) 15 500|700 [es0() 40 | 0w {T0
8 |Denver 1:2:3 ]| 15 | 450 500 ( B L ;3
. 1:1%4:3¢] f12 z)
9 [Detroit. {1 1A 12 | 450 | 650 {soo o 0 | ---”{mom)
11 Jersey City 1:2:4| 18 | 350 | 500 (z) 453 ....... gg( y
i ¥
12 [Los Angeles. .| 1:254:3%4] 15 S 650 2:3'1 l{m(n) e,
13 [Louisville 1:2:4| 15 {m o5 (US04 3oL i lio PR
: 800(d)| [120(n) 4043
14 Milwaukee, 1:2:4 | 15 | 500(b)| 700 ggg i}i 531:1:...,,.. {30
mil 4
i i .9.4 [[10 S00ee 100(q)
165 Minneapolis. ..\ 1:2:4 | {14 | 600dd| 630 1 CHOE 50 R
16 Newark, N.J..| 1:2:4 | 15 | 450(b)| 050 S80I g9 | .....[ 40
18 INW Orleans...|. ........ 15 | 500(r)| 650 () ...... ¢ LTy | O “5“(]]_ 3
| f 40 | (q
19 New York.. ... 1:6(h)| 15 | 500 650 725 1500y =+ +°|L 80
20 [Philadelphis...| 1:2:4 | 15 | 500 | 650 | 750 ;.{ligfn}l _______ {lgg(m
21 Pittsburgh... | 1:6 (h) .fllgg“ 500|650 (54000 190 | oo(w)| 80
. [450(b) 540 (1) 150(p)
M]Rochmr._..., 1:6 (h) : 15 }350 650 (1340 ] A = { 80
| i : 20(i)|{3004ii)|[400(ii) [100(i)
86 . Louis..... | 1:0. ) (3P {50 Dol hoo 00U, :z(
26 St. Paul...... . 1:2:4| 15 | 500(b)| 650 | 750(d)| 50 |....... { 50 a
27 iSan Francisco..| 1:6(h) | 15 | 500 500 700 73 ....... gﬂn( y
=5 . 5 o [[120(n) x
28 Seattle........ 1:3:4| 15 ;::E{ ! [??:N : 500(3){ B0cc |- * {m{yl
- ~ t] =Uic M
80 Washington....| 1:2:4 | 15 1450 [i630  f-+--+-<| 60 50

(b) Columns not hooped; (¢) Cinder-Concrete; (d) Vertical bars with hoops;
(¢) Actual compression in concrete surrounding steel; (f) Floor slabs; (g)
Girders 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; (o) Without sign or crack; (p) Where adequate mechanical bond is
provided* (q) Deformed bars; (r) Rock or gravel concrete; (s) Slag concrete;




i ' CAMBRIA STEEL. 349
EXTRACTS FROM THE BUILDING LAWS OF VARIOUS CITIES.
Allowable Unit Stresses for Reinforced Concrete.
(Revised to 1917.) Pounds per S8quare Inch.
Steel—Allowable Unit Stresses. Columns. Tests.
um“nilr:nm' Masi- | mum | Aetua | Rati Ratio
1 Com- actieal e !Il::u T i L
Tension. - n‘imm Shear. laigth IJ::;: 1 Diam, | Galea- Span :n
ment in T | s | - | el | Defection,
Celumns Inches. -
12000 (v) | | 8000v f 8000v
{mooo 7500 |" 10000 | 16 [--ooe LA R B 2
Sa000; Je AT ST Sl i P Ly R 3
b O i ER e R i e R 4
18000 | 10500 | 7500 | 12000 | 12 |6a)| & |2 800 | &
16000 | 16000 |.........| 10000 | 32@)|......| 2 |4 |....... 6
{13000 | 10000 { 7007 | 10000w| 15 |l 4 |l v
] oot B T (ST ] [IECCT) e ST I 700 | 8
iSa0nal 15X @ iamo -] 15 [10 | ¢ |2 [0 |0
16000 | 16000 | 6000 |... ... 12 f.... M PP L B 11
10000 |15%e)| @ |...... 80 | 7 a1y o Al 5T
16000 | 16000 | ........io. ..., 1| R IR ] [0
10000 | 10500 f('7900CH1 ... 15 [6400| 3 [20) |.onen 14
20000(m) | 8000- | 8000 dd {1000
fisaos {12000 10000 w000 | 15 |12 3 (2 [{'S0od|1s
1]6000(“’) ...... 6750(b){"** "=+ 1" L 4 e g 16
T RS i 10000 |....... R I |18
{10000 16000 | 7500 |....... Befar] e o A 19
6000 |
16000 | 16000 13%?1} ....... 15 |12 4 | 20 20
16000 7500 || Sloonl 4500 [ 15 | 9 LA T |t 3
20000 9750(d)
30000m)| 9750 t 4| MO (RS T ) FRSS e N Bt 24
e Frce o IO MESCRIN v () N e et [T 25
Hio LS8 (0 o | 5 12 | [+ e
20000 7500’ 0 % 10000 15 (10 | ¢ |2 700 |27
18000 |....... { &5 120 | 15 | 8 [iti® |2 | 70 |o8
T4 |80

16000 14000 I 10000 15 | 500k)|

(t) For columns; (u) Bars 3¢ inch or less; larger bars, proportionately less;
(v) Soft steel; (w) Diagonal tension; (x) Flat bars with size ratio less than 2,
and high carbon rounds and squares; (yv) Structural steel rounds and squares;
(z) 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; (i) Special cases, see Building Laws; (gg) For calculating deflections;
(hh) Elastic limit; (ii) Burnt clay concrete.
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350 CAMBRIA STEHL.

| 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 358 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 352 and 353, 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
360 and 361, 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 359, is given the allowable bearing
values of plates against pins of various usual diameters, cor-
responding to the customary unit stresses of this character.

1f 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.




CAMBRIA STEEL. 351

CONVENTIONAL SIGNS FOR RIVETING.

SHoP FIELD

Two Full Heads. O .
Countersunk Inside (Farside) and Chipped. ® @
Countersunk Outside (Nearside) and Chipped. O @
" Countersunk both Sides and Chipped. ® @

INSDR QUTSIDE.
(FARSIDE) (NEARSIiDE)BOTH SMDES,

Flattened to !4 high or Coun-
tersunk and not Chipped.
L Bl S @
mmm ) Bi” hi‘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.




352 CAMBRIA STEEL,

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.

All Dimensions in Inches.
Shearing Value = Area of Rivet 3 Allowable Shearing Stress per Square Inch.

Dismeter Ares | UnitStress=8000 lbs | Bearing Value for Different
o | in Single | Double | 5 3
Rivet S lwbs | Siar | Swr | 4 | 16 | 8 | T8
% .1105 663 1825 | 1125 | 1408 | 1688
24 .1964 1178 2356 | 1500 | 1875 | 2250 | 2625
% .3068 1841 | 3682 | 1875 | 2344 | 2813 | 3281
4 4418 2651 5301 | 2250 | 2813 | 3375 | 3938
% 8013 3608 7216 | 2625 | 3281 | 3938 | 4504
1 7854 | 4712 | 9425 | 3000 | 8750 |4500] 5250
Diamstac Ares Unit Stress=8000 lbs. | ‘Bearing Value for Different
o in " Single | Doubl 1 5 3 T
Rivet, |Squaro Inches. | gyoar Shear. ol B o M 5
3% .11056 884 1787 | 15600 | 1875 | 2250 %
¥ .1964 1571 38142 | 2000 | 2600 | 3000 | 8500
58 3068 2454 | 4909 | 2500 | 8125 | 8750 | 4375|
L7 4418 3534 7069 | 3000 I 3750 | 4500 | 52560
7% 6013 4811 8621 | 3500 | 4375 | 5250 | 6125
1 7864 6283 112566 | 4000 | 5000 | 6000| 7000
Diameler prea | Unit Stress—10000 Ibs. | Bearing Value for Different
of in " Singl Doubl 1 5 g T
Rivet. | Square Inches _s;ﬁ: | Hhu;___ T ; R ¢ 3
3% -1106 1105 2209 | 1875 ' 28344 | 2813
1 1964 1964 8027 | 2500 | 3126 | 83750 |_43756
% 8068 3068 6136 | 8125 | 3906 | 4688 54651
i 4418 4418 8836
41 6013 6013 | 12026
1 7854 7864 | 15708
Diamiter Arm Unit Stress=12000 lbs. | Bearing Value for Different
f i - = -
mve (s lobes | f | R O| D[ S5 [ 3]
3% .1105 13256 2651 | 2250 |33_13 3375
1 1964 2356 | 4712 | 3000 | 3750 | 4500 | 5220
54 3088 3682 7363 | 3750 | 4688 | 5625 | 6662
bt 4418 5301 |10603 | 4500 | 5625 | 6750 | 7875
% 6013 7216 | 14482 | 5250 | 6563 | 7875 | 9187
1 7854 94256 |18850 | 6000 | 7500 | 8000 | 10500

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.




CAMBRIA STEEL. 3563

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.
All Dimensions in Inch
Bearing Value = Diameter of Rivet { Thickness of Plate % Allowable Bearing
Stress per Square Inch.

Tﬂcﬂems of Pla_tfa in_!_q_ches at 12 000 Pounds_ per Square Inch.

Ak dEAE IR NEIIEBE IS

3000
! 8750 4219, 4688
4500 5063| 6625/ 6188 6750
5250| 5906/ 6563| 7219 7875 8531 0188 9844
6000{ 6750/ 7500| 82560| 9000 8750/ 10500| 11250 12000

Thicknesses of Plate in Inches at 16 000 Pounds per Square Inch..
b e | M o ¢ | S I .l L S e

4000
| 5000| 5625/ 6250
~B6000| 6760| 7600/ 8250 9000 '

7000| 7875( B760] 9625/10500 11375{12250 13125

8000| 9000/10000/TI000]12000]1300014000{15000{16000

Thicknesses of Plate in Inches at 20 000 Poll.l;dl_ per Square Inch.
AEAENE AR AE: IR NE: I

5000 '
| 6250 v031| 7313]

76500| 8488 9375 10818 11250
8750 9844 10988/ 12031 13125 14219 15318 16406
10000/ 11250|12500[18750| 15000 16250|17500| 18750, 20000

Thicknesses of Plate in Inches at 24 000 Pounds per Square Inch.

ENEENEENE IR NE
|

sooo| [
| 7s00| 8437 9375

11250| 128756| 18500
10600| 11812| 131 14437| 157560] 17062| 18375 | 19687
12000] 13500, 15000] 18500| 1800q 19500| 21000|22500| 24000
Thé I_)earirlg valuc.sjbovc;;ld_td the right_r.sf the npp;r :i-gzag black Iines?e
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
less than single shear, so that in these cases the bearing values govern the design.

et b




854 CAMBRIA STEEL,

LENGTH OF RIVETS REQUIRED FOR VARIOUS
GRIPS INCLUDING AMOUNT NECESSARY
mlm }f’ g_!? i”’ &J’f }ff %ff 1!! 1#!!
% 1 wo|m | ne| |2 g | 2y

i 1 1 17 2 9 2 254

1 1 1 2 3% Yy 2% 2

12 154 1% 24 | 24 | 2% | 2 o
1 1 1 2 2 2 9
1 1§ Wl ohe | B | A |8 % 3
1 1 2 2 | 2 9 25¢ | 23 3
1 1 g | 3 2 5 3 3
1§ 2 a1; 2% 2 3 Bs | 3
1 26 | 2 3% 2 85 | 3 37 | aig
lﬁ zﬁ 219 | 3y 3 | 3 3¢ | 36
1 2 25 | 2% | 8 | 3 3 354 | 3%
2 9 2 3¢ | 3 8 35 | a3 3%
s zg 27 814 35 35 i | 3% i
2 2 3 3 3 3 3ig | 4 i
2 3 3 3 8 8 3 0 | 4
MR AR SRARAR AR 1E
2§ 31 356 | 3 4 4? 8 | 4 155
21 3% 33 44 434 4 435 434
3 3 3 4 8 " " s Y
314 3 WL B 8| e | [
814 3 44 42 4?% 4 5 B 5?2
3 3 3 | 4 il 8% | & 5
3 i 4% i 5 5 g |8 5
3% o | | o | S| B | oS Eé :
37 g | ¢ | 5 % | sa | o5 | 54 | s
4 4 % | 5 sie |ovase: (1 5% | 8
44 H 5 5 55 | 5 57 6
h 4% 5 gg 9 | 6 6 8
4 i 5 5 65 | 8 6
4% 5 s% 31 8 g% 6 6
i B 5 5 6% | 6 6 6
4 52 55 B 6 8 6 6 | 8
i 5 & | o4 | 6 6 6 | 64 | 6
5 5 57 8y 6 67 7 7
5% 4| ¥ saé o | o | 7| e | T
AR IR IR AR R AR
52 6 6 | 6% | 7 7% | B | 7 vg
AEAE AR AR AR AR AR

4 .

5 87 7 7 7 7 7
6 g‘ﬁ 7 7ﬁ 7? 794 :;/f 8 ag
Amount in Inches to be subtracted from above lengths for

Countersunk Heads.
I ] l M | 14 | % | 5% I 1 | % | %
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CAMBRIA STEEL.

INCLUDING 100 HEADS.

92
10.6

WEIGHT OF 100 STEEL RIVETS.

Inches,

;
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9.0 13.0 205 30.8

5.3

100 Heads.

Weight of
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CAMBRIA STEEL. 357
AREAS TO BE DEDUCTED TO OBTAIN NET AREA
OF RIVETED PLATE.
Square Inches.
SIZE OF HOLE. Thick-
Inches. Plates
in
1| 18| 114] 15%| 134] 1% 136/ 134134 | 143 |1% |14 | 2 |Inches,
28| 30| 31| 33| 34| 30 A1) 42| 44| 45| 47| 48| s0| X
35| .a7| 30| 41| 43] .45 51| 53| 55| 57| 50| 61| 83|
42| 45| 47| A9 52| .54 61 63| 66| 68| 7o 73| 75| ¢
49| .52| .55| .57| .60| .03 JL ST ST B i85 88 ]
.56 50| .63 .66/ .69 .72 81 84| 88| 91| 04| 907|100 14
.63| .67| .70 .74| 77| 81 91| 95| 08102105/ 1,00 1.13| &
.70] .74 .78| .82{ .B&| .90 1.02/1.05({1.09 (1,13 (1.17]1.21 | 1.25 5%
77| 82| .86/ .90] .95| .99 112/ 116 1.20 [ 1.25 | 1.2 [ 133 [ 138 | 3
84| 80| 04| .08/1.03]1.08 1.22/1.27 | 1.31 | 1.36 | 1.41 | 1.45 | 1.50| 3§
911 .96]1.02)1.07]1.12{1.17 1.32) 1.37 | 1.42 | 1.47 | 1.52| 1.57 | 1.63
208 1.04] 1,00/ 1.15| 1.20/ 1.26 1.42| 148 | 153 | 159 | 1.64 | L.70 ] 1.75| 7%
1.05] 111/ 1.17| 1.23/1.20| 1.35 1.52] 1.58 | 1.64 | 1.70 | 1.76 | 1.82 | 1.88| 14
1.13]1.19) 1.25) 1,31} 1.38] 1.44] 1.50| 1.56] 1.63{ 1.60 | 1.75 [ 1.81 [ 1.88 [ 1.94 | 2.00 | 1
| 1,201 1.26/ 1.33] 1.39 1.46) 1.53| 1.59| 1.66| 1.73| 1.79 | 1.86 | 1.93 | 1.99 | 2.06 | 2.13 !f.
1.27)1.34] 1.41] 1.48| 1.55| 1.62| 1.69{ 1.76 1.83| 1.00 [ 1.97 | 2.04 | 2.11 [ 2.18 [ 2.25| 115
[ 1.34] 1.41] 1.48( 1.56( 1.63| 1.71) 1.78| 1.86] 1.93( 2.00 | 2.08 | 2.15 | 2.23 | 2.30 | 2.38 | 14%
5 1.41/1.48] 1.56( 1.64] 1.72( 1.80| 1.88| 1.95] 2.03{ 2.11 | 2.10 | 2.27 | 2.34 [ 2.42 | 2.50 | 134
1.48| 1.56 1.64| 1.72 1.80| 1.89] 1:97| 2.05| 2.13| 2.21 | 2.30 | 2.38 | 2.46 | 2.54 | 2.63 1&
t 1.55| 1.63 1.72] 1.80| 1.89 1.08] 2.06| 2.15(2.23| 2.32 | 2.41 | 2.49 | 2.58 | 2.66 [ 2.75 | 1
1.62| 1.71| 1.80| 1.89| 1.98| 2.07| 2.16| 2.25| 2.34| 2.43 [ 2.52 | 2.61 [ 2.70 | 2.79 [ 2.88 | 1%
1.69{1.78( 1.88 1.97{ 2.06| 2.16| 2.25| 2.34| 2.4/ 2.53 | 2.63 | 2.72 | 2.81 | 2.91 | 3.00| 114
1.76] 1.86) 1.95(2.05| 2.15| 2.25(2.34| 2.44| 2.54| 2.64 | 2.73 | 2.83 | 2.03 | 3.03 | 3.13 ig
1.83{ 1.93| 2.03|2.13( 2.23| 2:34| 2.44| 2.54| 2.64| 2.74 | 2.84 | 2.95 | 8.05 | 3.15 | 3.25 | 1
1.90 2.00| 2.11|2:21| 2.32| 2.43| 2.53| 2.64| 2.74| 2.85 | 2.05 | 3.06 | 3.16 | 3.27 [3.38 | 11
' 1.97/2.08) 2.10( 2.30( 2.41| 2.52| 2.63| 2.73| 2.84| 2.95 | 3.06 | 3.17 | 3.28 | 3.30 | 3.50 | 13;
2:04| 2.1( 2.27/2.38| 2.40| 2.61| 2.72{ 2.83| 2.05| 3,06 | B.17 [ 329 | 340 [ 351 [ 3763 | 13}
2,11 2.23| 2.34| 2.46| 2.58| 2.70| 2.81| 2.03| 3.05| 3.16 [ 3.28 | .40 | 8.52 [ 3.63 | 3.75| 17
2:18| 2,30 2.4%| 2,54 2.66| 2.79| 2.01| 3.03| 3.13| 3.27 | 330 | 351 | 3.63 | 3.75 | 3,88 | 14
2.2512.38( 2,50 2.63| 2.75| 2.88/ 3.00|3.13|3.25/ 3.38 | 3.50 | 3.63 | 3.75 | 3.88 | 4.00| 2
RIVET SPACING.
All Dimensions in Inches.
: .+ | Minimum Distanes from Bdge |Maximum Pitch
Sizo Minimom Pieh, | Meximam Pitch Oy N Cnter of | in Lins of
of Oenibreasion Rivet Hole, Stress for
¢ Rivet |— | “GHPNe : Plata and Shape
Allowable, | Preferable, SIS | Sheared Bige. | Rollod Bdge. |  Members
2 % | % .
L gé l!‘% -
. ’ :26
215
254
1 3 y
134 335 :
For General Rules for Rivet Spacing see next page.
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858 CAMBRIA STEEL.

GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WORK.

The pitch or distance from center to center of rivets should not
be less than 3 diameters of the rivet, preferably not less than 3
inches for 7§ inch rivets, 214 inches for 34 inch rivets, 2 inches
for 5§ inch rivets and 134 inches for 4 inch rivets.

At the ends of compression members the pitch should not
exceed 4 diameters of the rivet for a length equal to 134 times
the maximum width of the member.

Where two or more plates are in contact, rivets spaced not
more than 12 inches in either direction shall be used to hold them
together.

For members composed of plates and shapes the pitch in the
direction of the line of stress should not exceed 6 inches for 7§ and
34 inch rivets, 414 inches for 54 inch rivets and 4 inches for 4 inch
rivets. For angles with two gauge lines in built-up members,
rivets staggered, the maximum pitch in each line may be twice
J these distances.

The distance between the sheared edge of any piece and the
center of the rivet hole should not be less than 14 inches for
74 inch rivets, 114 inches for 34 inch rivets, 11§ inches for 3§ inch
rivets and 1 inch for 4 inch rivets; for a rolled edge, these
distances may be 14, 114, 1 and 74 inches, respectively; when
practicable 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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CAMBRIA STEEL. 359
BEARING VALUES OF PIN PLATES.
For One Inch Thickness of Plate.
Bearing value = Diameter of Pin X 1”7  Stress per Square Inch.

hnnﬁ' Bearing Bearing | Bearing | Bearing
Value at | Valueat | Valueat | Diam- | Ares | Value st | Value at| Value st

12000 | 13500 | 15000 12000 | 13500 | 15000

of | Pounds | Pounds | Pounds | oerof | of | Pounds | Pounds | Pounds

Pin. I!P;:n B{P::n Bf:;-c Pin | P aﬂ’u;'fr. sa’..'f.. Ba,:n

l'.llllﬂ.l Sq.Ins, | Pounds. l Pounds, | Pounds, | Inches. | Sq. Ins. | Pounds, | Pounds. | Pounds,
1 .785 12000 | 13500 | 15000 4 15.90| 54000 | 60750 [ 67500
1 13500 | 15190 | 16880 4 16.80 | 55500 69380
1 1 22? 15000 | 16880 | 18750 4 17.72| 57000 | 64130 | 71250
1 1.485 | 16600 | 18560 4 18.67 | 68500 | 65810 | 73130
lﬁ L1767 | 18000 | 20250 | 22500 5 19.64 | 60000 | 67500 | 75000
1 2074 | 108500 | 21940 | 24380 5§ 20.68 | ©1500 | 60190 | 76880
l?{ 2405| 21000 | 23630 | 26250 | 5 21.65| 63000 | 70880 | 78750
114 2.761 25310 28130 b 2260 | 04500 72560 80630
2 3.142| 24000 | 27000 | 30000 | 5 23.76 | 66000 | 74250 | 82500
2L¢ | 3.547| 25500 | 28600 | 31880 2485| 67500 | 75040 | 84380
2 3.976 | 27000 | 30380 | 33750 25.07| 60000 | 77630 | 86260
2 285600 | 32060 | 35630 b, 27.11| 70500 | 79310 | 88130
m 4000 | 30000 | 33750 | 37500 a 28.27| 72000 | 81000 [ 90000
5412 | 31500 | 35440 | 30380 G'ré 2046 73500 | 82600 | 91880

2?‘ 5.940 | 33000 | 37130 | 41250 1] 30.68 | 75000 | 84380 | 93750

275 | 6492 34500 | 38810 | 43130 634 31.92| 70500 | 86060
3 7.060 | 36000 0500 | 45000 (121 33.18| 78000 | 87750 | 97500
3 7.670 | 37500 | 42100 | 46880 (3] 3447 | 70500 | 89440

3 8200 | 30000 | 43880 | 48750 0, 35.70| 81000 | 01130 | 101250
b B.946 | 40500 | 45560 | 50630 ] 37.12| 82500 | 92810 | 108130
344 | 9.621| 42000 | 47250 | 52500 7 38.48| B4000 | 94500 | 105000
35¢ 11032 | 43500 | 48040 | 54380 T 44.18| 90000 | 101250 | 112500
3 | 11.05 45000 50630 56250 g 50.27 | 06000 | 105000 | 120000
3l4 | 11.79 | 46500 | 52310 | 58130 | 8lq 56.75 | 102000 | 114750 | 127500
4 I| 12,57 | 48000 | 54000 | 60000 '] 63.62 | 108000 | 121500 | 135000
iﬁ |13.36 | 40500 | 55600 | 61880 | 10 78.54 | 120000 | 135000 | 150000
4 14.19 | 51000 | 57380 | 63750 | 11 095.03 | 132000 | 148500 | 165000
425 ‘ 15.08 | 52500 | 50060 | 65630 | 12 113.10 | 144000 | 162000 | 180000

ExaMpLE.—The stress in the end noat of a bridge is 250 000 pounds and the
total thickness of steel pin plates

djameter of the pin is 554". Required

for a bearing value of 15 000 pounds per square inch.

From the table the bearing value of a 554" pin in a 1”7 plate for 15 000 pounds
unit stress is 84 380 pounds. Therefore the total thickness of metal required is

250 000

&4 380 == 2,06,

The nearest commercial size would therefore be 134" on each side, including

web and necessary reinforcing plates,




360 CAMBRIA STEEL.
MAXIMUM BENDING MOMENTS ON PINS.
With Extreme Fibre Stresses Varying from 15 000 to 25 000
Pounds per Square Inch.
Diameter | Area of Moments in Inch-Pounds for Fibre Stresses of
of Pin —._I._.. W —
Pinin |inSquare 18 uuo Lbs. | 18000 1bs, | 20 000 Lhe, | 22500 Lbs. | 25000 Lbs.
| | per | per por per
Inches, | Inches. | Squm Inch. : Squars Inoh. | Square Inch. Squna Inch. | Square Ineh.
|}
1 785 o | w0 | we | 220 2450
144 004 2100 | 2520 | 2800 3150 3490
Mg | 127 2000 [ M50 | 380 | 40 | 470
1 1 3830 | 4500 | B0 | 5740 | 6380
1 1.767 4070 | 5060 | o630 | 7460 | 8280
1 2,074 6320 | 7380 | 840 | 9480 10530
133 | 2,405 7890 9470 10520 11840 13150
15 | 2761 0710 11650 12040 14560 16180
2 3.142 11780 14140 15710 17670 19630
3% | 3547 14130 16060 18840 21200 23550
2y | 3976 16770 20130 22370 25160 27060
235 | 4430 10730 23670 26300 20500 32880
215 | 4.900 23010 27610 30080 34510 38350
abg | 6412 26640 31060 36520 30960 44400
218 | 5940 30630 36750 40830 45040 51040
21 | 6402 34600 41000 46060 52490 58320
3 7.060 30730 47080 52070 50600 66220
3 | 7.670 HO40 53080 59920 67410 74900
3 | 8200 50550 60660 67400 75830 84250
335 | 8840 56610 67040 75480 | 84020 | 94350
3lg 0.621 8140 | 7570 84180 M710 | 105230
3% | 10321 70150 S4180 93530 | 106220 | 116010
33 | 11045 7600 | 93180 103540 | 116400 120430
354 | 1073 | ssee0 | 102820 | 114250 | 128530 ! 142810
4 12,560 04250 113100 125060 14137 157080
414 | 13304 | 103360 124040 137520 155040 172270
4 14,186 | 113050 135600 150730 160570 188410
4 15.033 | 123320 147080 164420 184980 205530
414 | 15000 | 134100 161030 178020 201200 223650
A5 | 16,800 | 145600 174830 104250 218510 242810
43 | 17.721 | 157820 180360 210430 230740 263040
435 i 170580 204740 227490 235020 284360
|
5 10.635 | 184080 | 220800 245440 276120 306800
5% | 20.620 | 198230 | 237880 264310 297350 330390
53 | 20648 | 213000 | 255710 284190 319640 335160
535 | 22691 | 228680 1 274420 304010 343020 381130
514 | 23.758 | 245010 | 204010 320650 367510 408350
she | 20880 | 262100 | 314510 340460 393140 436530
53 | 25.067 | 279960 515050 373280 419040 46660
515 | 27100 | 208620 358340 298160 447030 497700




CAMBRIA STEEL.

MAXIMUM BENDING MOMENTS ON PINS.

With Extreme Fibre Stresses Varying from 15 000 to 25 000
Pounds per Square Inch.

Diametar | Area of Moments in Inch-Pounds for Fibre Stresses of
of Pin
Pinin |inSquare 15000 Lbs, 18000 Lbs, 20000 Lbs, | 22500 Lbs, 25000 Lbs,
per per per per per
Inches. | Inches. | Souare Inch. | Square Inch, | Square Inch. | Square Inch. | Square Inch,

6 28274 [ 318000 381700 1 477130 530140
6 20465 | 338380 400060 451180 507580 563070
[} 30.680 3560530 431430 470370 530200 500210
31919 881530 457840 508710 572300 635800
1 33153 | 408420 485400 530230 606630 674030
34472 428200 513840 570040 642300 ?1m

35.785 | 452000 543450 603570 679350
67 37.122| 478830 574240 638040 717800 'mssu
7 38485 | 505110 606130 673450 757660 841850
'ﬂﬁ 871 639100 710210 887760
7 41282 | 561150 673420 748250 841780 635310
734 | 42718| 690710 708500 787620 984520
7;2 44.170| 621260 745510 828350 931800 1035440
7 45. 652850 783410 870460 970270 1088080
73 | 47173 685480 822580 013080 1028220 1142470
% 48, 719100 863030 955020 1078780 1198650
8 50.265 | 733080 004750 1005310 1130070 1256640
8 51840 | 780880 47860 1053170 1184820 1316470
8 53.456 | 826000 092280 1102530 1240350 1378170
& 55088 | 865060 1038070 1153410 1207590 1441760
81 56745  00M3T0 1085250 1206830 1356560 1507200
426 | 944860 1133830 1250820 1417200 1574770
00.132 [ 986540 1183850 1315300 1470810 1644240
8 61,862 | 1020430 1235310 1372570 1544140 1715710
9 63.617 | 1073540 1288250 1431300 1610310 1780240
65.397 | 1118000 1342680 1401860 1678340 1804830
53 67.201 | 1185510 1308610 1554010 1748270 1942520
60.020 | 1213400 1 1617870 1820100 2022340
gﬁ 70.882 | 1202500 1515110 1683450 1503880 2104310
72760 | 1313090 lmm 1750780 1900630 2188480
Dﬁ 74.662 | 1364010 1810850 20473 2274850
97 76.590 | 1418000 l?umn 1890780 2127130 2363480
10 78.540 | 1472620 1707150 1963500 2208080 2454370
10! m,m 1003020 2114470 2378780 2643090
10 86,500 | 1704740 | 2045600 2272000 2567120 2841240
1 00.763 | 1820430 2105320 2430250 2744150 3040060
1 95.033 | 19060060 2352070 2613410 3266770
i1 402 | 2006760 2516110 2705650 3145140 3494600
11 103.860 | 2230670 2687610 2056230 3359510 3732790
12 113.008 | 2544600 3053630 3392020 3817040 4241150
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862 CAMBRIA STEEL,
DIMENSIONS OF BOLTS AND NUTS.
Franklin Institute Standard.
Bolts and Threads. Rough Nuts and Heads.
5 : wE|w | % =
11(3 |2 |8 |53 i
%| g < 3 = g 5 g g | %
§ & g - E gg ag a
S =)
111 |8 £ é :
i (35| X | X |23
Ins.| No. Ins, Ins, Sq. Ins. | 8q. Ins. | Ina Ins. Ins, |Ins. | Ins
1120 A85 | L0062 049 L0271 3 J07) 67713 | 3
;x 18 240 | .0070 077 045 4% 840| 686 ;‘ ﬁ
16 204 | .0078 110 068| 13 972 794
5| 14 344 | .0089 JA50  .093 i—& 1.105| .902| 7% %%
3| 18 400 | .0096 196 126] % 1.238| 1.010| 3 | %
B’g 12 454 | 0104 249 162 44| 1370| 1.119| & gi
11 507 | 0113 S07| 202 1%‘5 1.503 | 1.227| 3
g 10 620 | .0125 442 302(1 1.768 | 1.443| 4 %
9 731 | 0140 601 420175 | 2.033| 1.660| £ g
1 8 837 | 0156 785 660 |1% | 2.208| 1.876(1
1 7 940 | .0180 994 694|142 | 2.563 | 2.008 (1 i3
1 7 1.065 | .0180 | 1.227| .893|2 2.829 | 2.300/11 |1
1 6 1.160 | .0210 | 1.485| 1.057 | 2% | 3.094| 2.526 13 | 1%
13 6 1.284 | .0210 | 1.767| 1.205|22 3.359 | 2.742 15 1%
1% 5% | 1.380 | .0227 | 2.074| 1.515]|2:% | 3.624| 2.950 1% | 1%
1 b 1.490 | .0250 | 2.405| 1.744|2% | 3.889| 3.475 (13 |13
11 b 1.615 | .0250 | 2.761| 2.048|24f | 4.154| 3302 1] | 143
2 4% | 1,712 | 0280 | 3.142( 2.302|3 4420 3.608 12 |[1%
23 41 | 1.962 | .0280 | 3.976| 3.023|3% | 4.950| 4.042 2% |13
2 4 | 2175 | 0310 | 4.909| 3.715|3%F | 5480 | 4.47512% |1}
21 | 4 | 2425 | .0310 | 5.940| 4.619]4 6.011 | 4.908 23 |2}
3 3 2.620 | .0357 | 7.069| 5.428(4 6.541 | 534113 (25
31 3 2.879 | .0357 | 8.206| 6.5105 T.071) 5774131 |2
3% 3% | 3.100 | .0384 | 9.621| 7.548(5H 7.602| 6.207 3% |24
33 3 | 3317 | .0410 | 11.045 | 8.641|5: 8.132| 6.640 (33 |2
4 8 | 3.567 | .0410 | 12,566 | 9.993|6 8.662| 7.073 14 |34
431 | 21 | 3.798 | .0435 | 14.186 [ 11.329| 6 9.193 | 7.506 (4} | 3%
4% 2% | 4.028 | .0460 | 15.904 | 12.743 | 6 9.723 | 7.939 43 | 3%
4% | 2§ | 4255 | (0480 | 17.721 | 14.220| 7% [10.253 | 8.372 |43 |3
) 234 | 4.480 | 0500 |19.635 | 15.763 | 75 |10.784 | 8.805(5 |33
5% | 24 | 4.730 | .0500 |21.648 | 17.572| 8 11.314 | 9238 |51 |4
5; 2% | 4.953 | .0526 |23.758 | 19.267 | 8 11.844 | 9.671 |64 | 4o%
b3 | 2% | 5203 | .0526 | 25.967 | 21.262| 8 12.375 | 10.104 53 | 43
6 2% | 5423 | .0555 | 28.274 | 23.008 19 12.905 | 10.537 |6 | 45%




CAMBRIA STEEL, 363

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 + } in.

Short diameter of finished nut = 1} X diameter of bolt 4
o in.

Thickness of rough nut = diameter of bolt.

Thickness of finished nut = diameter of bolt — J in.

Short diameter of rough head = 1} X diameter of bolt 4 § in.

Short diameter of finished head = 1} X diameter of bolt +
o in.

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 369, 370 and 371.
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364 CAMBRIA STEEL.
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 &) | 8
114 49| 82| 122 | 175 | 240| 31.8| 411
134 53| 87| 130 | 185 | 253 335| 432
2 56| 92| 138 | 106 | 26.7| 352 453
2y 60| 08| 145 | 208 | 281| 37.0( 475
2 63| 103 | 153 | 21.6 | 204 | 387 496
2;? 6.6| 10.8 | 161 | 227 | 30.8| 404 51.7
3 70| 114 | 168 | 23.7 | 321 | 421| 53.9
34 73| 119 | 176 | 248 | 335| 439 56.0
3&; 77| 124 | 184 | 258 | 349 | 456 58.1
33 80| 130 | 19.1 | 269 | 362| 473| 603
4 83| 135 | 109 | 279 | 376| 400 624
414 0.0| 14.6 | 214 | 300 | 403 | 52.5| G6.6
5 0.7| 156 | 230 | 321 | 43.0| 559 709
514 104 16.7 | 245 | 342 | 45.8| 504 | 752
6 11.1] 17.8 | 260 | 36.2 | 485| 628| 704
614 11.7| 188 | 276 | 383 | 51.2| 663 | 83.7
7 124 199 | 20.1 | 404 | 53.9| 69.7| 879
4 13.1| 210 | 30.6 | 425 | 56.7| 73.2| 922
8 138 220 | 322 | 446 | 594 | 766 | 96.5
814 145 23.1 | 83.7 | 46.7 | 62.1| 80.1)|100.7
] 15.1| 24.2 | 353 | 488 64.8 | 835 105.0
9 158 | 252 | 368 | 50.8 | 67.6| 87.0)109.2
10 16.5| 263 | 383 | 529 | 70.3| 904 | 1135
1004 17.2| 274 | 399 | 550 | 73.0| 9391178
11 17.0| 284 | 414 | 571 | 75.7| 973 1220
1144 18.5| 295 | 429 | 59.2 | 78.5| 100.8 | 126.3
TR T 305 | 445 | 613 | 81.2| 104.2 | 1305
1214 31.6 | 46.0 | 63.3 | 83.9| 107.7 | 1348
13 32.7 | 475 | 654 86.6 | 111.1 | 130.1
1314 33.7 | 49.1 | 67.5 | 8904|1146 1433
14 506 | 69.6 | 92.1 | 118.0 | 1476
R K 52.1 | TL.7 048 | 1215 | 1518
15 53.7 | 73.8 | 97.5| 124.9 | 156.1
1514 Ly 55.2 | 759 [ 100.3 | 1284 | 100.4
16 -
1844 |
3T =R = g g s
Dol LRI ) SR
T P DN | et S
1814 | A
el AWM Lol U e
1914
20 A g
One inch in length of 100 Bolts. | 1.36
To obtain Weights with Square
Nutsper 100 Add ........ HE:
Weight of one Hexagon Nut....... L0118
W@t of one Hexagon Head. . ... 0150 | 025 | .
Weight of one Bquare Nut......... 0139 |
Weight of one Square Head.... .|.0173 | .020 K
All weights are approximate,




CAMBRIA STEEL.

366

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.
Franklin Institute Standard Sizes.

Basis—1 cubic foot Iron = 480 pounds.

Length under Head to Point. Diameter of Bolt in Inches.
Looiss, - S IR R S = S R B Bl A s
1 645| 052 134 | 182 | 240 | 300 | 390
1 67.6| 004| 140 | 189 | 248 | 319 | 402
2 70.6 | 108.5| 145 | 106 | 257 | 320 | 414
21 73701077 | 150 | 208 | 265 | 340 | 426
214 768 | 1119 156 | 210 | 274 | 350 | 439
23 708|116 | 161 | 216 | 282 | 360 | 451
3 8291202 167 | 223 | 201 | 371 | 463
3 86.0 1244 | 172 | 230 | 300 | 381 | 475
3 80.1| 1286 | 178 | 237 | 308 | 391 | 488
3 0211328 | 183 | 244 | 317 | 402 | 500
4 052 | 1369 | 180 | 251 | 325 [ 412 | 512 -
414 1013 | 1453 | 109 | 265 | 342 | 432 | 537
5 107.4 | 153.6 | 210 | 279 | 350 | 453 | 561
544 113.6 | 162.0| 221 | 202 | 376 | 474 | 586
[ 1197 (1703 | 232 | 306 | 303 | 494 | 610
614 1250 | 178.7 | 243 | 320 | 410 | 515 | 635
7 132.0 | 187.0 | 254 | 334 | 427 | 536 | 650
4 138.1 | 1954 | 265 | 348 | 444 | 556 | 684
144.3 [ 203.7| 276 | 361 | 461 | 577 | 709
814 150.4 | 2121 | 287 | 375 | 478 | 507 | 733
156.5 | 220.4 | 208 | 389 | 495 | 618 | 758
914 162.7 | 228.8 402 | 513 | 639 | 782
10 1688 [ 237.1| 319 | 417 | 530 | 650 | 807
1044 174.9 | 2455 | 330 | 430 | 547 | 680 | 831
11 181.1 | 253.8 | 341 | 444 | 564 | 701 | 856
114 187.2 | 262.2 | 352 | 458 | 581 | 721 | 880
12 1933 | 2705 | 363 | 472 | 508 | 742 | 905
1214 190.5 | 278.9 | 374 | 486 | 615 | 762 | 929
13 205.6 | 287.2 | 3 499 | 632 | 783 | 054
13} 211.7|205.6 | 396 | 513 | 640 | S04 | 978
14 217.9 | 303.9 | 407 | 527 | 666 | 824 | 1003
1414 2240 | 3123 | 417 | 541 | 683 | 845 | 1027
15 230.1 | 320.6 | 428 | 555 | 700 | 866 | 1052
1514 236.3 | 320.0 | 430 | 568 | 717 | 886 | 1077
16 2424 (3373 | 450 | 582 | 734 | 907 | 1101
16}4 2485 | 345.7 | 461 | 506 | 751 | 927 | 1126
17 254.7 [ 8540 | 472 | 610 | 768 | 048 | 1150
1744 2608 | 3624 | 483 | 624 | 785 | 960 | 1175
18 266.0 | 370.7 | 404 | 637 | 802 | 980 | 1199
1814 273.1 | 379.1 651 | 819 | 1010 | 1224
10 279.2 | 387.4 | 516 | 665 | 836 | 1031.| 1248
1914 2853 | 305.8 | 526 | 679 | 853 | 1051 | 1278
20 2015 | 404.1 | 537 | 683 | 870 | 1072 | 1207
One inch in length of 100 Bolts. . | 12.27 | 16.70 | 21.82 | 27.61 | 34.00 | 41.25 | 40.00
To obtain Weights with Square |
Nuts per 100 Ad «....... 4.35_- _slfz _9;31 13.73 135?_ 2“2 3142
Weight of one H Hmn NV =evit 190 | 280 | 417 | 579 | .777 | 1.016 | 1.299
Weight of one Head. . ... 235 | .357 | .516| .616| .962(1.250 | 1.611
Wushturmsqm Wk s 234 | 350 | 515 | .71G| . 1.260 | 1.614
eight of one Square Head..... . 2711 412 506 827 1111 | 1.453 | 1.860
All weights are approximate,
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366 CAMBRIA STEEL.
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.
ks, NEAEAEIRREIR AR
14 34| 60| 02| 136] 10| 20| 338| 553
2 41| 71| 108 | 187| 21.8| 205| 381| 615
234 48 | 82| 128 | 178| 246 330| 424| 677
3 55| 02| 138 | 199 274| se:.‘ m.:r| 739
344 62 | 103 [ 153 | 218| 208 400| 510/ 801
4 9 | 114 | 169 | 240 sz.u‘ 435| 554 863
414 75| 124 | 184 | 261 | 354 | 487 503 921
5 82| 135 | 100 | 282 881| 502| 636 983
544 80 | 146 | 21.5 | 20.3| 40.9| 53.7| 67.9 | 1045
[ 96 | 156 | 23.0 | 824| 43.7| 57.2| 7231107
614 103 | 167 | 246 | 345| 46.4| 60.7| 76.6 | 116.9
7 1.0 | 178 | 261 | 36.6| 40.2| 642 809 | 1231
4 117 | 180 | 27.7 | 38.8| 51.0| 67.6| 852 1204
8 124 | 200 | 202 | 409| B47| 7L1| 89.5 | 1358
9 137 | 221 | 324 | 440| 600| 77.8| 978 | 1475
10 151 | 243 | 355 | 40.1| 655 | 848/ 1064 | 160.0
11 165 | 26.4 | 386 | 534| 71.0| 918 1151 | 1724
12 170 | 288 | 41.7 | 57.6| 765| 988 123.7| 1848
13 193 | 307 | 448 | 61.8| 820/ 1055 | 132.0 | 197.2
14 206 | 320 | 470 | 660 | 87.6| 1125 140.6 | 200.7
15 220 | 351 | 510 | 703 | 93.1|110.5 | 1492 | 2221
16 234 | 372 | 541 | 74.5| 08.6| 1264 | 157.9 | 2345
17 248 | 30.4 | 572 | 78.7| 1041 133.4 | 166.5 | 246.9
18 262 | 415 | 003 | 829 | 100.7 | 140.4 | 175.1 | 250.4
19 275 | 43.7 | 634 | 87.2| 1152 | 1474 | 183.7 | 2718
20 280 | 458 | 66.5 | 0141207 | 154.4 | 1924 | 2842
21 303 | 480 | 60.6 | 95.6|126.2 | 161.4 | 2010 | 206.6
22 317 | 502 | 727 | 99.9 | 131.7 | 168.4 | 209.8 | 309.1
23 33.1 | 523 | 7658 | 104.1 | 137.3 | 1754 | 2183 | 3215
4 344 | 545 | 789 | 1083 | 142.8 | 182.4 | 226.9 | 333.0
2% 358 | 566 | 82.1 | 112.5 | 1483 | 180.3 | 235.5 | 346.3




CAMBRIA STEEL. 367
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. #11 (1% |1}3|13)13)|13| 2
14 L7 (RS e (S A e R Pt
2 0181200 | 1845 ]......0......0... vwalvesies
214 99.7.| 140.1 | 1984 | 264.8]..0 0101000 T e
3 108.1 | 151.1 | 2124 | 28200 350 | 470 |......|......
314 116.6 | 162.2 | 226.4 | 2003 370 | 405 [......|... ..
4 125.0 | 173.2 | 2404 | 316.6| 300 | 520 [ 720 |.
4lq 132.0 | 182.7 | 253.3 | 332.6| 410 | 525 | 753 |......
5 141.3 | 103.7 | 267.3 | 340.0| 430 | 570 | 786 | 1180
544 1408 | 2048 | 281.2 | 367.1] 450 | 505 | 820 | 1225
] 2158 | 2052 | 3844 470 | 620 | 854 | 1270
614 106.7 | 226.9 | 300.2 | 401.6| 490 | 645 | 888 | 1315
7 1751 | 237.9 | 323.2 | 4180/ 510 | 670 | 022 | 1318
4 183.0 | 248.9 | 337.2 | 4306.2| 530 | 605 | 056 | 1405
8 192.0 | 260.0 | 351.1 | 453.4| 550 | 725 | 990 | 1450
9 208.3 | 281.3 | 377.0| 488.7 500 | 775 | 1058 | 1540

10 2252 303.3 | 404.0 | 521.2) 630 | 825 | 1126 | 1630
1n 242.2 | 325.5 | 432.0| 5558 670 | 875 | 1104 | 1720
12 250.1 | 347.6 | 400.8 | 5003 710 | 925 | 1262 | 1810
13 276.0 | 360.6 | 488.8 | 624.8 751 | 975 | 1330 | 1900
14 2029 | 301.7 | 516.7 | 650.3] 793 | 1025 | 1308 | 1090
15 300.8 | 413.8 | 544.7 | 0038 835 | 1075 | 1468 | 2080
18 320.7 | 435.0 | 572.7 | 728.3) 877 | 1125 | 1536 | 2170
) 343.0 | 468.0 | 600.0 | 7028 019 | 1175 | 1604 | 2260
18 360.5 | 480.1 | 628.6 | 707.4 061 | 1225 | 1672 | 2350
19 377.5 | 502.2 | 656.5 | 831.9| 1003 | 1275 | 1740 | 2440
0 304.4 | 524.3 | 684.5 | 5604 1045 | 1325 | 1808 | 2530
an 411.3 | 5464 | 7124 | 000.0 1087 | 1375 | 1876 | 2620
2 428.2 | 508.4 | 7404 | 035.4| 1120 | 1425 | 1044 | 2710
3 | 445.1 | 500.5 | 768.3 | 060.9| 1171 | 1475 | 2012 | 2800
u 4620 | 612.6 | 796.3 | 1004.5 1213 | 1525 | 2080 | 2800
25 | 478.9 | 634.7 | 824.3 | 1039.0, 1255 | 1575 | 2148 | 2080
i
Bolts from 134 Inch to 2 inches, inclusive, are fitted with nuts made to U. S,
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3868 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. § ¥ § B 1| 1%
1 47| 93| 160 252| ar2| s528| 713
1% 55| 107 | 181 283| 413| 580| 782
1 62 | 121 | 202| 313| 455| 635 851
1 7.0 | 134 | 224| 344 490.7| 689 920
2 78 | 148 | 245| 37.5| 539 | 744/ 089
214 85 | 162 | 26.6| 405 58.0| 79.8| 1058
2& 93 | 175 | 288 | 43.6| 622 | 85.3| 1127
23] 10.1 | 189 | 309 | 46.7| 664 | 90.7 | 1196
3 108 | 203 | 330 498| 70.6| 9621265
3 116 | 21.6 | 351 | 528 7471016 133.4
3% 124 | 230 | 37.3| 550 788 (107.1| 1403
33, 131 | 243 | 304 500 8311126 1472
4 130 | 25.7 | 415| 620 87.3 | 118.0 | 154.1
4y 147 | 271 | 437| 651 9141235 | 1610
4 154 | 284 | 458 | 68.2| 956 1289 | 167.9
43 162 | 208 | 479 712| 99.8 | 134.4 | 1748
5 170 | 31.2 | 50| 743 | 104.0 | 130.8 | 181.7
544 17.7 | 325 | 522| 774 | 108.2 | 145.3 | 1886
5 185 | 339 | 543 | 804 | 1123 | 150.7 | 195.6
