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PREFACE TO SIXTH EDITION.

This, the sixth edition of our hand book, contains all of the data
of the fourth and fifth editions, which, however, have been corrected
where necessary and revised to conform to our present practice.

The present edition also contains a considerable amount of new
matter relating to new sections of angles and T-Bars, and additional
sizes of billets, blooms, ingots, edged and sheared plates.

The weights of angles, Z-Bars and T-Bars now given are (hose
adopted as standards by the Association of American Steel Manufac-
turers.

Other new matter, which has been introduced, consists of tables
of safe loads and dimensions for plate and angle columns and for Z-
Bar columns with side plates. Tables have been added showing the
section moduli and moments of inertia for all of the built-up columns
for which the safe loads are tabulated, which values will be of special
assistance in cases where it is necessary to consider the effect of
eccentric loads in figuring the strength of the columns,

Tables of safe loads for angles, T-Bars and Z-Bars acting as
beams with uniformly distributed loads, have been inserted, and 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.

The matter relating to fire-proof construction has been revised,
and some changes have been made in the information relating to
wood,

Special attention is called to the list of sheared plates which we

can now furnish in widths up to 126 inches.
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Vi CAMBRIA STEEL.

GENERAL INFORMATION.

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

Our Beams and Channels are made to conform to the American
Standards, adopted January, 1896, in which the flanges have a uniform
slope of one to six, and the dimensions, proportions and weights are
determined by a regular schedule, as shown on the diagrams on pages
22 and 23. The standard proportions of beams and channels are
further shown on Plate 24.

The principal structural angles now made are limited in number to
conform to the American Standards, adopted December, 1895, and
include twelve base, or a total of eighty-four, sizes for equal leg
angles, and nine base, or a total of eighty-six, sizes of unequal leg angles,
all varying in thickness by one-sixteenth inch, as shown on Plates 12
and 14 and tables herein. It is believed that these standard angles
include a sufficient range of sizes to meet all usual structural require-
ments, 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 Plates 13 and 15.

The weights of angles, Z-Bars and T-Bars now given, are those
adopted as American Standards in July, 1902,

The method of increasing the sectional area of shapes from the
minimum or base sizes lo intermediate and maximum sizes, is
shown on page 21. 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 dimen-
sions stated.

The method of increasing the thickness of angles and Z-Bars from
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the minimum has the effect of adding to the length of the legs, as shown
on page 21, so that for intermediate and maximum sizes the legs will
be somewhat longer than the minimum or nominal dimensions, except
I in the cases for which we have finishing grooves. The plates of draw-
- ings of sections, pages 2 to 20 inclusive, show the minimum or base
| sizes of the various shapes, Sections shown on the plates or lists for
. which more than one weight is stated can be rolled of different
 thicknesses to produce the stated weights. Others for which only one
weight is given cannot be varied. Each section shown herein is
numbered, both in the plates and tables, for convenience in reference
. and ordering.

I-Beams and Channels should be ordered of weights shown in the
tables.

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

All weights are stated in pounds per lineal foot of section, except
in the table of rails on page 184 in which the weights are given in
| pounds per yard as customary. Weights of rolled sections are calcu-
lated on the basis of 489.6 pounds per cubic 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 properties of I-
Beams, Channels, and structural angles for the lists and tables here-
. with, the fillets and smaller rounded corners were not considered.
Structural material, unless otherwise ordered, will be cut to length
with variation not to exceed § inch more or less than that specified.
For cutting to exact lengths or with less variation than § inch an
extra price will be charged.

All sections shown herein are steel.
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'OFFICES FOR SALE OF
CAMBRIA STEEL CO.'8S
PRODUCTS.

GENERAL O-FFICES, Arcade Building, Corner Fifteenth 'and
PHILADELPHIA : { Slechar Sroets M Contnand by tdiae
with P. R. R, Terminal Station. )

NEw YORK . ........ Empire Building, 71 Broadway.

EHICADO o o ais 0s0eo's Western Union Building, Corner of Clark and
Jackson Streets.

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

BOSTON 4'v5isisievis Mason Building, 70 Kilby Street.

SETLous; i L Ll Chemical Building, Corner of Eighth and Olive
Streets.

ROLEDO o oivivic s 9:0essa Nasby Building, Corner of Huron and Madison
Streels.

CLEVELAND .\, .00 .o i Hickox Building, Corner of Euclid Avenue and
Erie Street.

PITTSBURG . ........ Park Building, Corner of Fifth Avenue and
Smithfield Street.

ATLANTA ,......ccn Austell Building, 10 N. Forsyth Street.

SAN FRrANCISCO, ..... 17-23 Beale Street.

TAGOMA . 255 i eoiwivs v 1501 Pacific Avenue,

WORKS AT

JOHNSTOWN, PA.
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STRUCTURAL STEEL WORK.
Finished Steel Work for Buildings, including Beams, Girders,

Columns, Roof Trusses, etc., fitted complete and ready for erection.
I

STEHEL FREIGHT CARS.
Gondola, Hopper-Gondola, Hopper, Flat, etc.

STHEEL RAILS,

Steel T-Rails, 8 1bs. to 100 Ibs. per yard.
Angle and Plain Splice Bars,
Standard and Special Track Bolts and Nuts.
For detailed information, see T-Rail Catalogue.

STEEL AXT.ES.
Passenger Car, Freight Car, Tender Truck,
Engine Truck, Driving, Street Car,
Mine Car, etc,

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

FORGINGS.

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

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

Crank Pins and Piston Rods are oil-tempered and other small
Forgings will be if desired.

See special list for description and specifications of our various
classes of steel forgings.
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GAUTIER DEPARTMENT
OF
CAMBRIA STEEL CO.

MERCHANT BAR STEEL,

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

AGRICULTURAL STEEL AND SHAPES,

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

PrLow STEEL,

Bars and Slabs (Penn and Pernot), Flat and Finished Plow

Shapes, Digger Blades, Hammered Lay, Rolled Lay, etc.

CorLp RoLLED STEEL,

Rounds, Squares, Flats, Shafting and Special Shapes,

SteeL Discs WiTH RoOLLED BEVEL,

107 to 20/! diameter for Harrows, Drills, Cultivators, ete.
23/ to 28}/ diameter for Plows.

PRESSED STEEL SEATS FOR AGRICULTURAL IMPLEMENTS.

For Gautier Steel Department Products not listed herein, see

special Catalogue, or address,

GAUTIER DEPARTMENT,
Cambria Steel Company, Johnstown, Pa.
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oo 8,06 o]

STANDARD BEAMS,

B.6
WT. 5.5, 8.5 AND 7.5 LBS,

18"

WT. 7.5, 8.5, 9.6. AND 10.5 LES,
L

le----2.66"

-3.00%—!

B.17 i
WT. 13.25. 14.78 AND 17.256 LBS.

< <

WT. 18, 17. 5 AND 20 LBS.

as” an"

2 ...--.--_--.-..prﬂ'......._‘____._-_
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STANDARD BEAMS.

x B. 25
. W, 18.00, 20.25, 22.76 AND 96.35 LBS,

o -
.

™

B. 29
WT. 21 25, 30 AND 35 LBS,

433"

1

B. 41
WT 3185, 35 AND 40 LBS.
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BEAMS.

i s o







B.65
WT. 88, 60, 68 AND 70 LBS.
LA
i
-

40"

Q00—

CAMBRIA STEEL.
STANDARD BEAMS.

————————
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CAMBRIA STEEL.

STANDARD BEAMS.

J B.89
|| WT. 80, 85, 90, 85 AND 100 LBS.




CAMBRIA STEEL.

STANDARD CHANNELS.

C.B

W1 4, 5 AND 8
A7E

------ 8-
et C.9 gl
% N wrsas e [
7] AND 7.25 LES. =
< 28" 8" 2
x

- MR L S— -

c.13 105
WT. 6.5, 0 AND 11,5 LBS, Ttg
19" T
- 5". _— .,_E
- 12" C.17 .30

o

~g WT. 8, 10.5, 13 AND 15.5 LBES. II

o4, 72%

20"
'0

F......--..-..... - .60___________.-_._.

WT. 0.75, 13.25. 14.75,

17.25 AND 19.76 LBES.

‘i'"""“"'“"‘ N —
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CAMBRIA STEEL,

2,94" -~

et
1]

4
e c.25
WT. 1L.25,13.75,18.25,18.75 AND 21.25 LRS.

STANDARD CHANNELS.

C.38
WT. 18, 20, 25, 30 AND 35 LBS,

C.41 .
WT. 20.5, 34 Q. 35 AND 40 LS.
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i COHANNELS
15 CHANNEL.
e5.00""
""" spro1AL 10" CHANNEL.
po--B.625 - o o CHANNEL
¥ “d3a”
]

C.B63

- 50 AND 55 LBS.

C. 86
WT. 33, 35,37, 40, 45,
50 AND 56 LBS.
!
.ams” 3
[y
p e
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STANDARD ANGLES WITH EQUAL LEGS.

Ay 3 A.190
WT. 3.1T0
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13

SPECIAL ANGLES,




14

—

{ CAMBRIA STEEL.

STANDARD ANGLES WITH UNEQUAL LEGS.

T, ® A, 97 1 L A, 89
WT.88T0 ¥ i WT. 7.2 TO
D . 122188
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STANDARD Z-BARS.

Z.29

Z.21
'WT. 8.2 TO 12 4 LBS.

2
s
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17

2.41

£l

WT. 17.0 70 22.6 LBS. k-2 5 -

STANDARD Z-BARS.

Z. 45

WT. 23.7 TO 28.3 LBS.

o

B

. 3°
18

—C—

Z.57

2.53 Ty
wetoaorss 2T |

2
8

Z.61

WT. 20.3 TO 34.6 LBS,

1D ﬁ. a:
| »—--—----a&"—%




BTEEL.

18

2.73
WT. 18.0 LBS.
e

--n-3

SPECIAL Z-BARS.

BULB BEAMS.
B. 173

—_———

Sy PR

WTS. 14.0, 15,9, AND 18.4 LBS,
L %
T —~.5

| AP
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CAMBRIA STEEL.

(- -

-
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TEES WITH EQUAL LEGS.
. 187 T. 183 T. 181

T. 5

T,
WT.18LBS. WT.LTLBES WT 16LBS TWT 1L4LES WT LOLB.
>

e
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HOD OF INCREASING SECTIONAL AREAS.

58
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STANDARD BEAMS.
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STANDARD CHANNELS.

‘SRpULT) prepung 10f AL _EL,, [(s11) o 8 Pq] & =
94 «Pq 1

*o8uey 01 paypeaed (1-1) sixy [ennaN ‘ERISU] JO JUAWORY = |
*spuuvyy) prepuwg 10} § 1o .ﬁuln = 5 = a3uvy jo odojg

P
ot = g == SNI[N uon:
1% InpoJ wonoeg

.Mﬂaﬂ+ﬁlv§+v—l§2

B8 X wory = j00) 19d yFrop

:spauneyy) jo sanadolg oYy 03 aje[ex weidey ] pur senuiio] Suimo[[oj YL




24 CAMBRIA STEEL.

STANDARD BEAMS AND CHANNELS.

The following data are common to all I-Beams and Channels, with
the exceptions stated :
¢ = & Minimum Web.
C = Minimum Web 4 /; inch.

s =— Minimum Thickness of Web — t Minimum for all Channels
and Beams, except 20'/ I and 24/ 1.
For 20/’ Standard I s =.55" t Minimum — .50/,
For 24/’ Standard I s —= .60/ t Minimum — ,50'/.
For 20’ Special I s = .65 t Minimum = .60/,

The Slope of Flange of all Beams and Channels is 163 %
=0° — 3T — 44/ = 2! per foot.
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%

B8 OF BARS, BILLETS, BLOOMS, INGOTS

AND PLATES,
STEEL SOQOUARES.
All sizes from 4/7 to 83// increasing by '/
All sizes from 3}’ to 8}/ increasing byr‘;"
STEEL HAND ROUNDS.
All sizes from g” to 34/ increasing by /!
All sizes from 8}/ to 7}/ increasing by ;”
STEEL GUIDE ROUNDS.

All sizes from

! to 17/ increasing by '/
All sizes from 1’7 to-1}// increasing by
All sizes from 13’/ to 3"/ increasing by

"
¥

REGULAR FLATS.

12

“

THICITIS
e Inereasing by Inches Inches, I g by Inches,
to ¥ Ty to E ¥

i o & o .

::; ;; “ l: é “

- a ﬁ L) 2* “

. THIN FLATS OR LIGHT BANDS.

1

o

| No. 10 to No. 16 ga. | by gauges.

EDGED PLATES.

THICENESS 1§ INCHES.

o) 42| 8 [k 0] 8242 (1] 4 |31

LENGTH IN FEET. T
50| 50 | 50 | 50 | 60 | 40 | 40 | B0 [ 30 | 30 | 28 | 28 | 28
804242 (42| 42| 40|30 380 3080|8080 |30|830
80| 42| 42 (42| 42 | 40| 85| B0 | 30| 30 |30 |80 30|30
2542 42 ( 42| 42|40 85|80 80|80 (3030|3030
2542|4242 42| 42 /38| 36| 328029 28)26|25
25|42 |42 | 42|42 1 42| 38| 34| 32|80 |29 28)26|25
254242 (4242 42| 83|83 /82/80(29 282625
25|42 |42 (42| 42|42 /38 33|31 (20(28(27 |25 (24
25| 42142 (42 42(42 /37|32 802827 (26 24|23
4214242 (42| 42)37(82 (80|27 |25 |24 (22|20
42 | 42| 42|42 40( 35| 30|23 |26 25 23|22 20
42142 |42 (42 |36(33)30)28|25
Intermediate widths varying by §// can be furnished

=]

L

|
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STEEL BILLETS BLOOMS AND
SLABS,
~ WIDTH | THICENESS WIDTH THICKNESS WIDTH THICKNESS

Inches, Inches, Inches. _ Inches, Inches, Inches,
3 3 13 2to 13 24 2to20
3% 34 14 2«14 25 2«20
4 4 15 S5 1h 26 2«20
5 3ito b 16 2«16 27 2«20
6 PR 17 22517 28 2«20
7 i 18 L 10 85 8«15
8 L 19 2«19 36 3 «“1b
9 L 20 2«20 37 3 “1b
10 2 «10 21 2«20 48 o=l
11 RS § 2 220 49 b «1b
12 8«12 23 2«20 | 50 b «15

ing by 4%,
Billets, Blooms and Slabs, of sections given

Sections larger than 4'/ x 4// can be furnished in thicknesses vary-

in above table, can be

furnished within the following limits of length, provided the weight
does not exceed the maximum given for the different sizes :

wom, | SWHONAL | LENGTES | MAXDMON
SROTION. PR L ARBA  NINTMOM(MAXDION,  WEIGHTS.
Tnches, |  Sq.Ins, |Feot|Tns| Feek. Pounds.

Billets and Slabs. | 8to 7| 9to16 |1 |6
4 «17| 16«36 |3 /0| 30
B * 28| 36andover| « | « o

i ‘ i o“

«| o

i“ “ “

Blooms and Slabs.

i [

35 @ 37 I% [T
48 « 50 |240 [

[ i “ (13

10 300to 60
1600 « 3600
3600 * 20000

11000 ¢ 18000

22000

STEEL BILLETS, SQUARE CORNERS.

17 x 1/7 10 3}/ x 8}// increasing by 11,;-".

STEEL INGOTS.

DIMENSIONS,
S A WRIGHT.
T | Taobe | Pounks
22 x 19} 20 x16 6000 to~ 7000
25 x20 23 x17 7700 « 8700
27 x22 23 x18 8800 “ - 9800
20 x25 273::22 12000 “ 13000
39 x2 i x22 17000 « 18000
b2 x2 b04 x 224 | 23000 * 24000
20} x 20} 28 x28 | 21000 *« 22000
29 x29 264 x 26% | 15000 ** 16000
SPECIAL.

“15/7 to 867 square or round. | 7000 * 40000
Maximum Length 15 ft. |

GRADE,

‘Open Hearth or Bess,
[ “ i“ 0“
i i i i

Open Hearth.
i L0

(0 i
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SHEARED PLATES.

THICENESS IN INCHES,

XL d ST
ol 4] 1| o] | e 4 ! SHEEERT
LERGTH IN INCHES,

[zl ]
240 aeo]m misoolsso 500[475|475475425400'375360'an2802&0
820 400 500 500 550 500 475/475 475 425400 375 360300280280
240320 400 500,500 550 500 475475475 425 400375 360300280280
240 360 400 500 500 500 500 550 550550 mosmaummo 400350
m’mlmﬂ|500'500|500‘500‘550|550[550r00[500|450400400 350
240/360 400500500 500 500 550 550550500500 450 400400400350
216360 400 500 525/525 525 550 550550500500450 400400400350
216,360 400 500 525525 525 550 550 550500500450400400400350
2041360 400 500 525 525 525 550 550550500500 450400400400350
204-sso'mimolazs‘ssu1asu|sao|ﬁaolsaorsoul4754_25140()'350'3501325
204 360 400500 525 550 550 550 550550500475‘425400350 35092
180 360 400 500 525 550 550 550, 550550500475,425 400850850325
168340 400 500 500 550 550 500 500500 450450400 380330300300
1681340 400 500 500 550 550 500 500500450450400 880330300300
156 s«ml-mo'aoolsuo|550|550'500|5oosuo4so4aol4ou|ssossolauo‘son
820 400 500,500 550 500 475 475}475425400375 asn}sooasosso
360 400 500 500 500 500 550 550550 500500 450400 400400850
360 400 500 525 525 525 550 550550500 500450 400400400850
360 400 500 525 550 550 550 550550 500475 425400 350350825
smim'soolauolssu 5501500 500500450453400 sau 330300300
|
320 400 500 500 550 500 475'475&75425400375 360 sougeo%m
300 350 430 450 475 425 425/425 410375 340330320280260260
260 300 400 425450 400 400 400 390350 320 320300260 240240
| [240 275 380 400 420 375 375 875370325300 300 300240220220
, auoizsu|asols75|ssﬁl350 350 m%oaoefanﬁ?sz?s 230210210
1801230 330 840/350 350325 325 azssrssso 60260
120175 240,250 275 275 275 27527524024&&0220 umsn

150 200230 23 0250250250 ozaozmmzw 170170
180,180/200 220 225 225225220220 :

180 200 2w|210l21020020018013m7d150 150

wn'wulwo 180180175175160160160 144 144

P Y N T




28 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.
Section Dﬁu ';-5“ . m?- 'E“ L Page
b _Eu.: oot, Section. i _'_eb,__ ¥ Flange, umber of
" | Inches Pounds, 8q. In, Inches. | Tnches. | Section.
Bb 3 5.5 1.63 v 2.33 2
. u 6.5 1.91 26 [ 242 g
C u 75 221 36 [ 252 “
B9 4 . 75 2.2 .10 2.66 2
i “ &5 2‘50 .25 273 W
o " 9.5 2.79 34 2.81 “
4 “ 10.5 3.09 A1 2.88 “
B13 5 9.75 287 21 3.00 2
“ “« | 1295 3.60 36 | 815 “
4 o 1475 43 .50 3.29 i
B17 6 12.25 3.61 23 3.33 2
“ “ 14.75 4.3 35 3.45 3
i “ 17.25 5.07 A7 3.57 4
B2t 7 15.0 4.42 25 3.66 2
" “. | 175 5.15 35 | 378 u
4 u 20.0 5.88 A6 3.87 “
B 25 8 18.0 5,93 2 4.00 3
o b 20.25 5.96 35 4.08 ¢
15 < 22.75 6.69 A4 417 4
S " 25,25 743 .53 4.26 “
B29 9 21.0 6.31 29 433 3
i " 250 7.35 Al 445 3
o ¥ 30.0 8.82 b7 4.61 &
LS 4 35.0 10,29 e 4 “
B33 10 25.0 7.7 )| 4.66 3
$ g 0.0 8.82 Ab 4.80 i
" “ 35.0 10.29 .60 4.95 "
A " 40.0 11.76 ] 5.10 i
Bat | 12 | 315 926 | 85 [~ 5.00 3
L " 35.0 10.29 A4 5.00 o
¥ " 40.0 11.76 56 5.21 f
B 53 16 42,0 12.48 A1 5.50 4
“ a 45.0 13.24 Ab 5.556 o
2 % 50.0 14.71 56 5,66 -
o 9 50.0 16.18 b6 5.75 o
% £l 60.0 17.66 .75 5.84 »




CAMBRIA STEEL. 29

WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.

o ';gf B e f e
Boam. Baction, Web, Flange,  |Kumber of
Inches. |  Pounds, Sg.Tn. | Inhes. | Inches. | Seection,
18 55.0 15.93 A6 6.00 ']
o 60.0 17.65 Hill] 6.10 “
4 65.0 19.12 B4 6.18 “
“ 70.0 20.59 J2 |, 626 “
20 85.0 10.08 50 | 62 7
a 70.0 20.59 b8 6.33 “
o 75.0 22.06 .65 6.40 “
4 80.0 23.32 b0 7.00 8
" 85.0 25.00 H7 7.07 B
“ 90.0 26.47 .63 7.13 ¢
“ 95.0 21.94 .69 7.10 L
“ 100.0 20.41 75| 7% “

WEIGHTS AND DIMENSIONS OF
SPECIAL I-BEAMS. 3
Weight hre |Thicknes | Width | pyg

' B of of of
Beam, Section, Web, Flange,  |Number of
Inches. Pounds, 8q. Inches, | Inche | Inches, | Sectiom.
12 40.0 11.84 A6 5.25 4
“ 45.0 13.24 58 5.37 ]
“ 50.0 14.71 70 5.49 s
“ 55.0 16.18 - 82 5.61 -
15 60.0 17.67 59 6.00 5
" 65.0 19.12 60 | 610 e
“ 70.0 20.59 78 6.19 L
W 75.0 22.06 88 6,29 AF
L 80.0 23.63 08 6.39 L
16 80,0 23.657 80 6,40 b
" 85.0 25.00 90 6.50 %
" 90.0 26.47 99 6.69 “
" 95.0 27.94 1.00 6.60 g
4 100.0 20.41 1.19 6.79 #
20 80.0 23.73 .60 7.00 7
" 85.0 25.00 .66 7.06 .
" 90.0 26.47 T4 714 "
“ 95.0 27.94 81 721 “
" 100.0 20.41 B8 7.28 “




30 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
Dotk WEE:t ‘ A lmak?m Wil

Siction a [ of 0 o
Begtio Web.
e : . ®

Inches, |  Pounds, 8. In. Inches, | Tnches,

06 3 4.0 1.19 A7 1.41
“ “ 5.0 1.47 26 1.50
i L 6.0 1.76 .86 1.60
09 4 5.256 1.65 JA8 1.68
“ M 6.25 1.84 25 1.65
“ i“ 7.25 213 83 1.73
018 | 5 | 650 1% | 19 | 17
“ W 9.00 2.65 33 1.89
" [ 11.50 3.98 A8 2.04
017 6 8,00 2.38 20 1.92
“ " 10.50 3.09 32 2.04
0 " 13.00 3.82 A4 2.16
“ “ 15,50 4.56 .56 2.28
021 7 | 0.75 2.85 21 2.09
“ & l 12.25 3.60 32 2.20
i “ | 147 4.34 A2 2.30
“ sl e 5.07 b3 2.41
“ « | 197 581 | 43 | 21
025 8 11.25 3.35 22 2.26
“ “ 13,76 4.04 )| 2.35
“ “ 16.25 4.78 40 244
W i 18,75 b.51 49 2.63
W “ 21.25 6.25 .58 2.62
029 9 13.25 3.89 23 2.43
“ “ 15.00 4.41 29 2.49
" L 20,00 5.83 45 &85
“ “ 25.00 7.3 61 2.81
093 10 15,0 4.46 24 2.60
“ “ 20.0 5.88 .88 2.74
“ “ 25.0 736 53 2.89
I W 30.0 8.82 .68 3.04
“ “ 35.0 10.29 82 3.18
041 12 20.5 6.03 28 2.94
“ W 25.0 7.35 39 3.05
“ W 30.0 8,82 bl 3.17
“ 4 35.0 10.29 64 8.30
“ s 40.0 11.76 76 342




CAMBRIA STEEL. 81
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
.-_"!lﬂ Area Thickness|  Width
of of of Fage
Eﬂ' o Web | Plange  ixumberof
¥ Tnchos, Pounds, 8q. Tns. Tnches, Toakin, Section.
b8 | 15 ’ $8 | 99 | 40 | 340 | 1
. £ 35 10.” | A3 343 “
of s |48 176 | 52 | 852 “
o ¥ 6 | 18 | e | 36 “
* | 50 | 14.7‘ .n 3-72 W“
’ o 86 | 1618 82 .89 “
! |
| I.
x . WEIGHTS AND DIMENSIONS OF
- SPECIAL CHANNELS,
[ Depth | Weight | Ares mu- Width pm,...d!
.| ™ o o ‘ 3’ Page
| mel | Pt | Section | Web, | Flange. | Flangs. | EE‘ Bumber of
{ ' | Seetiun,
B | ke | By i | Totm | Tackee | Tncbes, | Tnchem
i e e B e s Lot
[ 12 | 214 | 630 | 81 | 264 34 024 | 11
b« | 239 708 | 3 |20 % | W |
| 5 26.4 777 | 44 | 278 “ " “
il 289 8.50 il 282 | " | W "
RS u 34 0.24 b6 289 | W ‘ W
|| “w 23.9 9.97 02 205  u | " : 3
18| % 9.30 m‘m'.u'.}u
g 35 10.29 A5 408 | “ I, "
= 37 1088 | 50 | 412 " sl iy
| . (0 11.78 M ‘,19 L L il i
I & 45 13.24 B8 | 4.80 i e
-l 50 14.71 J9 | 442 0 “ ‘ W
= b5 16.18 I 90 4.58 u “ “w




32 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.
EQUAL LEGS.
| .

J ick- | Weight| Area - Thick- | Weight| Area
Seation | Bimensions, o per of  |Sedtion | pimansions, per of
Yum- nes. | Poot, | Section, | Num- 1es3. | Foot, | Section,
ber, ——|  ber. _

Tnches |Tnches.(Pounds | Sy, Tns. Inches. | Inches, Pounds.| Sg, Tus,

— —|— == e v

A5 | 3x 6| 48 |A17|28x2| ¢ | 59| 174

“ ixg ,5, 9| & | « 23:2; ,i, 6.8| 2.00

. “ | 2F x 2} 7.7| 295

AT } x 1 i 1.3 ’3‘1 2fx2¢ 5 | 85| 250
B X1 i i

¢ g <1 $ | 15 44 A 19 g xg i g‘g }‘%

W x 3 A

SR I E R B o« [8x3 | | 22en

4xly S ol Somd 83| 244

! 1*“; 1150 0 v |3x8| Y| 04l 2m

I o R b B B B 8 211151
/TEER Iy S8 O M e e T > .

i, }“}} 3, éi _gg 8 x3 | }1|125| 866

$ X X .

“ 1§x1 ,ig 20| 84 |A2t|8)x83| & | 72| 200

“ I 1fx1 34| 99 | « |3§x8} 85| 2.49

| “ (13x18)| g5 (89| 143 | © sixs | 98] 288
“ |18Ex8)| & |114] 825

| A13/13x13| 5 | 22| 63 | 3fxs o5 | 124] 8.68
« 18 x 28| 8 | « |8Fx8}| 3 |13.6] 3.99

| « (13 x13| & [ 84| 1.00 | « [8Fx8F| 3} |14.8] 4.34
%113t 40| 118 | « |8} x38%| 2 |16.0| 4.69

| o I 1dx1 3;, 46| 1.8 | « sixs 3 [17.1] 5.08

¢ |13x13| & |51 | 150 | ¢ |8}x8 183 5.36
A58 x2 | & 25| 72 | A28/ 4 x4 82| 241

w19 x2 32 94| « |4 x4 9.8 2.86

« 19 x2 | A |40° 146 | “ |4 x4 11.3| 8.31

« (2 x2 47 | 136 | « |4 x4 12.8| 875

4 18 %9 ,3, 53 | 156 | “ |4 x4 | & |143] 419

“« (2 x2 60 | 175 | “ (4 x4 | § [167] 462

“ 14 x4 | 33| 124] 5.08
A7) 2 x2)| 2 | 81| 91 ] « |4 x4 | §F [185] 544

i 2ix2 ol 4t | 119 | ¢ |4 x4 | 33 |199] 584

o |ai3xe}l Jls0) tar | « |4 x4 22| 624
Standard Angles vary only by % inch. Sections shown on page 12.




CAMBRIA STEEL. 33

FHTS AND DIMENSIONS OF STANDARD
ANGLES.

EQUAL LEGS.-CosnNuep,

| 1

Thick- | Weight | Area Thick- Weight| Ares

pr | o W'Mm per | of
neSS. | Foot, | Section, | Num- B8, | Fool, | Section.
- AT L SRR 1T e e e e
Inches. | Inches. Pounds.| Sq. Ins, Inches. |Inches. Pounds, Sq. lns.
x6 149) 436 | A 85| Bx8 4 | R64] 7.7
:‘_ ﬂ 1 1?-2 5.06 . 8 x 8 1”@ 20.6 3.39
x6 | & |196] 575 | « | 8x8 | § |827| 9.61
jx6 | 5 [21.9] 644 | « | 8x8 | 11 |88/ 1053
6 4 1242) 7.1 “_ 1 8x8 3 1389 114
6 | $1 25| 778 | ¢« | 8x8 | {3 [420] 1234
6 287 844 | ¢ 8x8 45.0 | 13,24
6 31.0| 000 « 8x8 | 1§ | 481 1413
6 31| 04| ¢« 8x8 1 | 51.0| 15.00
6 tﬁ 33| 1038 | « | 8x8 |1, | 54.0| 15.88
[} 874 | 1100 | “ | 8x8 (1 56.9 | 16.74

UNEQUAL LEGS.

Thick- | Weight| Area Thiok- |Weight| Area
por | of [ Section | pimansions, pr | of
B nest. | Poot, | Soction, | Num- Bess. | Foot, | Section,
: - oesd
Inches. | Inches Pounds| Sq. lns, = ‘ Inches. | Inches, Pounds| 5. Ins.
2 28 81 |A93 8 x2 9.5( 2.78
-g i g }g{ “ 13 xsf ’;‘ 104 | 3.0
=8 53! 155 |4 95 8 x2 49| 144
x2 ‘!‘ 61| 178 | * |3x2 61| 1.78
B | 7| G| e X e
) 18 X
ol Rl R el I 35 94| 275
ab| 1.8 | » |8} x2 ,g, 10.4 | 3.08
x2 56| 1.63 [ « |8} x2! 11.5| 3.36
x2 66| 193 | « |3}x23| }} |125) 3.68
76| 222 | « |8)x2}| 7 | 134 34
x 2 85 | 2.0

,I Angles vary only by [ inch. Sections shown on page 14. -




34 CAMBERIA SBTEEL.

WEIGHTS AND DIMENSIONS OF STANDARD
ANGLES.

UNEQUAL LEGS.—Conmsvan,

| i
_|Weight| Area _|Weight| Ares
Seetion| pimensions, 5 per of Section| pimensions, > 1 p:h of
Num- M8 | Foot, | Bection, | Num- ness. | Poot | Section,
ber, ——— ber, | ——— | —|—|——
Inches, | Lnches, Ponnds.‘ 8, Ins, Inches. | Inches,Pounds,| Sq. Tns.
AO7/ 8 x3 | i | 6.6 194 | A103 5 x 3i 5 | 87| 256
o3k x8 [ § | 79| 230 e [0y 8 10.4 | 3.05
“ 135x8 | 5 | 91| 266 | %3 12.0 | 3.53
“ 183k x3 3 (102 3.00 "o lo=x 33 13.6 | 4.00
“ (8 x8 | % | 114/ 334 W1 x8k| o | 162] 447
“ 18kx8 | § |125] 3.68 i I T Si § | 168| 4.93
“ 13 x3 | 41 |13.6] 400 “ |6 x84 $ | 183 538
I 3§ x3 | ¥ | 147] 432 “ |6 x3k| 3 [19.8| 5.8
“ 184x3 | 13 | 158| 4.63 1|5 % 33 3 | 21.3| 6.25
“ 18k x3 | T |168] 493 il 5 < };i 2.7| 6.68
“ |b x3%| 5 | 42| 7.09
A105/ 6 x 3} 11,7 | 343
LHW 4 X 8 }""g 7-2 2-09 I 6 x 3& !i 13.5 s'g?
v U S e % 15.3| 450
o4 x3 | o) 98| 288 |, g v 1111 a0
“ 14 x3 111 8.25 5% 6 x 3& ”a‘a 18:9 5‘55
Yoo ldx8 ,%g 124 | 3.63 « |6 x3%| 13 | 2086 6,06
“ 14 x3 | § |13.6| 3.99 « |6 x84 3 94| 657
w4 =3 (43|18 4B g (ol t G | o00| 7.08
« {4 x3 | ¥ |160f 400 | . |g Tot| 1% |Se0| T8
4 4 x8 ‘& 17.1 | 5.03 W 6 x 35 f—& z?ls 8.03
“ 4 x3 §' 18.3 | 5.36 [ 6 x 3& 1 %:9 8:50
ALO7 6 x4 12.3| 3.61
A01)5 x3 | 5 | 82| 2 ‘ x 3| 4
01{6 x3 82| 241 716 x 4 143 4.19
ol [ 2 41 : 98| 2.86 L BExY 16.2| 4.75
" |b x8 113 381 | « |6 x4 | # |181] 531
“ |5 x3 128 875 | « |6 x4 | & |20.0] 586
Ll e 3 | 148] 419 “ 16 x4 [ 311|218 641
“# |b x3 | & |157] 4.61 “ |6 x4 | 3 [286] 6
At [ e 0 4 | 17.1] 5.08 “ 16 x4 | 13 | 264 747
o B e {l 185 | 5.44 “ 16 x4 | £ | 272 799
“ 15 x8 | 13 |199| 584 “ 16 x4 | 13 |289| 850
“ 15 x8 | 7 |21.2] 624 ol I S 1 13061 9.00
Standard Angles vary only by i inch. Sections shown on page 14.

W N S S R DL SRR RN 1. 7 ESR



CAMBRIA STEEL. a6

WHIGHTS AND DIMENSIONS OF SPECIAL
ANGLES.

EQUAL LEGS.

Thick- | Weight  Ares Thick. Weight| Ares
s per of Soction pimensions, per of
ness, | Pogt, | Setion. | Num- ness. | Poot, | Section,
| . ber.
| nches | Inches, Pounds.| 8q. Ins, Inches, | Inches. Pounds.| Sq, Ins,
x ¥ | 28| 81 |A4 41 x 4 93| 272
x 37 | 1.07 “ l4kxd 11.0| 3.24
3 45| 131 “ o4k x4 12.8| 3.7
x 53 | 1.66 |4k x 43 145 | 4.25
2lx 61| 1.78 “ |44 x4 ,g, 162 4.7
4 |4 x 43 § 178 b4
! - ‘|44l b 195 572
x 84| 1.00 |A47 5 x5 123 3.61
o 45 | 1.32 L 14.3| 4.19
x 56 | 1.63 % |5=0 16.2| 475
X 6.6 | 1.03 & |5 xb 18.1 | 5.31
: 76|22 | « (5 x5 20,0/ 5.86
% 85| 250 “ |5 x5 | 13 [21.8] &4l

Sections shown on page 13.




38 CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF SPECIAL

ANGLES.
- UNEQUAL LEGS.
| mhiek. | Weight|  Area , _|Weight| Area
5;“"“ S plE of | 300 niong | T por_
um- Res8. | Fool, | Section, | Num- n6SS. | Foot, | Baction,
- El:h_:ﬂ._ i_ﬁiﬂhﬂ&_lﬁ 8q. Ins, b2 Inches. | Inches. Pounds.| Sq. Ins,
AM70[13x 35| & | 1.0| 28 | A120 g x% A ﬂ A
“ x i
Al67|13x 2| & | 1.0 27 | « g x% ju gg };7
“ x 4
MBS\ 13x13| A | 28( 8| L |5 55 1}3 v
A168(13x 14| & [ 18| 58 | “ |8 x2 | } | 77| 2%
A121]2 x 13 60
‘ol 1 ol I W X e 45| 132
“ 18 x1 ‘ia 38| 96 | v [3§x2 5.6 1.63
“ (2 xig] #(239/|118 | ° g ;3 gg égg
2 oxtgl v 44| 129 | [ I Bx2 | oy TO) 2R
A128(2 x13| 4 [ 15| 48 | 3§x2 ,t, 95| 278
“ g x%r s gj .g o [8hx2 | B |104| 8.05
W x 3
« |3 34 ‘;‘ 20| 118 [A1m)4 SRR
1 o x 5 o
2 x1f| 7 | 46| 13 | O |4 ot AN A 1R
M52 x1}| & | 28| 67 | ¢ |4 x3%| § |11.9] 350
“ 12k x1 ja 30| .88 | « |4 x85| & |183] 391
“ x1 87| 1.08 | « (4 x8y| § |147| 430
“ |2kxt I; 44127 |« |4 x3i 3| 160 4.69
“ |2hx1}| 75 [ 50| 145
A7 21::1; | 25| .72 | A133{4}x3 9.1/ 268
w2k x 1} ,i, 82| 04 | « |4bx3 | J [ 106] 809
w2k x 1} 40| 116 | « |4} x3 11.9| 850
“ |2k x1 g,, 47 [ 136 | « [45x8 | & [133] 891
“ |9 xli G| 53| 166 | « ﬁxg g% }%{E 4.30
" x {_ 4'69
ABL| 2 x13| & | 26| 77 =
si"ﬂ € 10 sl 11.0| 8.2
MB[23x1}| & |26 7| « |5 x4 5, 128| 87
w2 xli 84! 100 [ « |5 x4 145| 425
o 128 x1}| 5 | 42| 124 | « |5 x4 ,3, 162| 475
“ xli 1§ 5.0 | 146 | « |5 x4 | § |17.8| 524
“ [23x1}| 7 | 571 167 | « |5 x4 | §3 1195 572
Sections shown on pages 13 and 15.
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CAMBRIA STEEL. a7
GHTS AND DIMENSIONS OF SPECIAL
ANGLES.
UNEQUAL LEGS.—Cosusue,
Thick. | Weight| Area Thick- | Weight| drea
| per of |Section |Dimensions, per of
_ ness, ] Foot. | Section. | yum. ness, | Poot, | Section,
Tobee, | InchesPounds Sq.Tos. | ™ | Tnches | InchesPouads| 8o, Ins
" x3 ig 15,0 | 4.41 | A109|7 XSi 3 | 249 7.82
bex 17.0| 5.00 4 10 x8 3 268/| 7.88
"e8h| 5 (190580 [ « (7 x3 287| 843
‘x3%| % (200 618 | « |7 x3f| {3 |05 897
_ x85)| 14 1230] 675 | * |7 x8}| 1 |323] 950

Sections shown on page_ 15.

AND DIMENSIONS OF ODD ANGLES.

Thick- r"ﬂi‘lll Area
per of
néss,

e 3

Fool. | Section,

hoxi

vl

d (18]
f:| 18] 53
| 3] 2t | @

Sections shown on page 13.

d I'ilit Ares

per of
Bection,

8q. Tns,

1.88
218
247

W
1

WEIGHTS AND DIMENSIONS OF
BULB BEAMS.

Depth | Weight |  Area
of per of
Baam. | Fool | Section,
Tnches. mm‘ 8. Ins.

11.5 337
g‘,’ 14.0 4.11
6 158 | 448
6 184 | 542

Thickness Width | Diamster
o of o b
Web. | Flange | Head | Numberof
[ “Toches, | Tnches | Toches | Deliem
2 1 18
i |4 1§
St 18




CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF

REGULAR T-BARS.

EQUAL LEGS.

Area

11{;‘11&&0&—

Weight

Thiskness

of
Stem,

Thickness

of
Flange,

RSt rimel et 22

- o= om o= o= o=

$ssszys|

Depth

Width |

of
Ber,

of

o =
1111(122%3333

DR

-
11111222”28388

ORI IIESRS

e _
TTTTTTTTTTTTTT“

WEIGHTS AND DIMENSIONS OF

REGULAR T-BARS.

UNEQUAL LEGS.

i SERRIRSS
£33 |

. -t
mdmi ﬁﬂmzﬂmmm
Fuy e e

of
Stem,

| Do |
of
Bar,

Thickness Thickness
of
Flange.

mu‘mui Tbes | lodhes | Pounds, | 8, Ton, | 20t

Width
of
Flange.

Section
Kumber,

COLE R

———

Bt




CAMBRIA STEEL. 39
WEIGHTS AND DIMENSIONS OF
Z-BARS.
of of | Thiskness' Area

Mt | U (e | VR | o RS

" Inches Tnches, Inches, Pounds, 8g. In. &dim._
3 24} 3‘ 87 197 | 18
3 23 84 248 -
3 2} 3 0.7 286 | 18
8% 23 s 114 3.36 :
3 2t} 3 125 3.69 16
8/ 23 ¥ 14.2 418 ¢
4 3% i 8.2 241 16
. Ay 3 gl 5 10.3 3,03 ¢
i} 3 i 124 3.66 “
4 87 s 138 4.05 16
4 st 15.8 4.68 “
4} 3 o5 17.9 5.27 «
4 8/ H 18.9 5.55 16
4y 3 1} 20.9 6.14 *
i} 3 7 23.0 6.75 z
b 3 o3 1.6 340 17
5/s 8k i 13.9 410 s
53 34 vs 164 481 2
b 3 li j 17.9 5.25 17
By 3% " 20.2 5.94 .
54 3¢ ] 22.6 6.64 3
5 34 1 23.7 6,98 17
5/ 3% 3 26.0 7.64 .
b 3% be 283 8.93 “
6 8 ,E‘ 15.6 4.59 7
B, 87 18.3 5.39 “
64 3% ) 21.0 6.19 %
6 3 % 27 6.68 17
B, 3 § 25.4 7.46 “
63 33 1 28.1 8.2 3
8 34 1 20.3 8.63 17
6 3% 3.9 9.39 "
6 33 U6 | 1047 .
74 3 3 16.3 4 | 18
8 3 3 16.9 40 18




40 CAMBRIA STEEL.

STANDARD CONNECTION ANGLES FOR
I-BEAMS AND CHANNELS.

Standard angle connections for all sizes of beams and channels are |
shown on page 43. These are of sufficient strength for all usnal con. |
nections of the various sizes shown, figured on the basis of 10 000 pounds |
per square inch, as the allowable unit stress for single shear of rivets
or bolts, and 20 000 pounds per square inch as the allowable unit stress
for double shear and bearing value of the parts connected by the rivets.

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

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

MINIMUM SPANS OF STANDARD CHANNELS FOR
WHICH STANDARD CONNECTION ANGLES
MAY BE SAFELY USED WITH CHANNELS
UNIFORMLY LOADED TO THEIR FULL
CAPACITY, IN ACCORDANCE WITH
TABLES OF SAFE LOADS, FOR
FIBER STRESS OF 16 000 LBS.

PER SQUARE INCH.

D | weight| s | | DB \oigns] M| | DOBR | gl Mini-
Seation | Ghan- | Po€ | Safe | Section| ghap- | BT | Safo | Section ghap- | POF | gafe
Number| el | Yook | Span. fyumper| mel. | FoOt | Span. fyypper| mel | Foob | span,

Inches. Pounds,| Feet. Inches, Pounds.} Feet Inches. Pounds.| Feet.

05| 3 | 40| 111021 7 |1225 2.6 | C33| 10 | 25.0| 55
4 Wkl 6.0, [ 08 bt “ 11475 23| “ “ 1300 62
L el 8.0 |1 08y] . # 117.2b15 8.6 |1 ¢ “ 185.0( 7.0

& “119.75) 2.9

09 4 |52 1.9
L “ 1 6250 15|02 | 8 |11.25) 44 | C41| 12 | R056| 54
L “ |72 14| ¢ “ 11375 34| © “ | 26.0( 4.8

s * 11625 8.0 | “ “ 130.0| 54

C13| 5 | 65| 28| ¢ “ 1875 83| ¢ “ 1850 6.0
S A 00 [T [ ¢ ) W5 B 8.6 1 o TR 000/616:6
i 6 aE1L6 [l &b,

C29| 9 [13.25 5.4

c17| 6 | 80| 39| * “ 115,00 4.6 [ 053| 15 | 33.0| 74
s w0 | 8.0 ¢ “ 120,000 41| « “ 1360] 7.1
¥ “ 113.0 | 85| “ “ 125,00 47 © “ 1400 7.0
£ “ 1165 | 8.9 Lt “ 1 46,0 7.5

033 10 |16.0 | 66| * “ 1500 81
C21{ 7 | 975 344¢ “ “ 1200 49| © “ | 85,0 87
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SPANS OF I-BEAMS FOR WHICH
ARD CONNECTION ANGLES MAY BE
Y USED WITH I-BEAMS UNIFORMLY

ED TO THEIR FULL CAPACITY,
IN ACCORDANCE WITH TABLES
OF SAFE LOADS, FOR FIBER
STRESS OF 16 000 LBS.
PER SQUARE INOH.

fwagh Mk || v v || v X
Safp |Section| O | P | ogy | Section| o of Salo
o Spas. Iiumber e EE e
Feat, Inches. Pounds. | Fool. Inches. Poundx.| Fesl.
|
8 | 55| 17|89 9 so.o! 68 [B113 | 15 | 80.0 159
RES | 12 ¢ | « |30 25| « | « | 80164
e 175 12 “ | w | 90,0]17.0
: B33 | 10 | 25.0( 93] « | « | 950/ 175
B [ 78 (28| ¢ | 4 [80.0 81| “ [ “ (100.0 181
[ 85| 22| « | ¢ |80 88
M| 9b 20| ¢ | ¢ | 400( 0.6)|B65 | 18 | 55.0/13.7
u 1105 | 2.2 “ | w | g0,0[11.9
> Bt [ 12 | 81.5( 7.8| « | « | 850/118
"ﬁ “l “ i 35-0 7-? [ | W 70.0 1&4
S5 83| « | « |400] 82 ‘
“ 11475 3.7 B73 | 20 | 65.0/13.9
31 [B105 | 12 | 400/ 90| “ | « | 70.0 125
8 {1285 56| « | « | 450 96| « | « | 75.0 128
w7 48| ¢ | < | 50.6]102 |
U 117.25) 5.3 | ¢« | “ |B55.0]10.8(B121 | 20 | 80.0 148
¥ w | w8500 152
7 [15.00( 4.9 | B53 | 15 | 42.0{102| « | “ | 90.0] 157
W 1750 3.8 | ¢ | « |450| 94| « | « | 950162
* |20.00| 36 [ « | « | 500 97) “ | « 11000 16.7
5 wo| o« [ 550|108 1_
18,00, 62 | » | « | 600|108 B89 | 24 | 80.0( 177
12025 5.1 W w | 850 161
W 192750 4.8 [B109 | 15 | 60.0[128| « | « | 90.0] 16.1
2625 51 | « | ¢ [65.0/128| « | « | 950 166
“ 700184 © {100.0) 17.1
alo 7? i W 75.0 1&9 |
2.0/ 62| « | « | 800|145 |
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CAST IRON SEPARATORS FOR I-BEAMS.

Bolts,

L oy Square Heads and Hex Nuts,

Qenar @g 54 =

= ll}ultoﬂnt to Con- 2 : Sg wmt':g,ﬂl_

E| Waight (of Flanges o of é 1SS 3| § g% E“ =

e U TR S

W= ont, e Ae| & [ yu 8

Fumber| 4 I B ‘ t g’ig 0| R E%

In. | Pounds. | Inches. Innhn.JIn. Pounds, Pounds.| In, | In. | In. [Pounds. |Poun

SEPARATORS WITH ONE BOLT.

B 6| 3| bb i} 8 |#)11 | 29 3L | .94 .08

B 9| 4 75 5? Si “116 | 38 4 98] .123

B13| b| 975 | 6% | 8F [ |20 | 49)*“ 44| 101 ~
Bi7| 6|1295| 74| 4 3|83 | 78|« |5 | 107
B2t| 7| 150 7§ 41 G 5 R R 54 | 1.10
B2 | 8| 180 84 | 45| “ |47 | 1.06] ¢ by | 116
B2 8|20 9% b [ % |59 |120]¢ 64| 1.21
B 33|10 | 25.0 9L ( BL|“ |68 133 ¢ 65 | 1.24
B41|12| 815 | 103 | b3 |« |88 |1.61] ¢ 1.30
B105 | 12 | 40.0 111‘ 6 | "|89 168 741135

SEPARATORS WTH TWO BOLTS.

BAT[T273L5 [ 103 | 63 4|95 | 161 § | 64/ 6] 261[ 246

B105 | 12 | 40.0 114 6 v 195 | 1.68] ¢ 74| 70| ©

Bb63|15| 420 | 113 64| 125 | 202 “| 7 | 74| 276 °
B109 (15 | 60.0 | 12! 63 | 13.0 | 1.07] « | * |83 2.92

Bi13 | 15| 80.0 | 133 T %1132 | 101 | @ 310 ¢

B 65|18 | b5.0 | 12 63 #1198 [R41) |9 |8 | 289 ¢

B 73|20/ 65.0 13 7 | (229 | 337 (10 |8} | 4207 .334

Bi21 | 20 | B0.0 | 14: 73| 246 | 3341 | 4101 449) ©

B 89|24 | BO.O | 141 73 | % 1803 | 4.07| “ {12 445|

Lengths und weights of separator bolts in above table are for girders composed of
two heams of minimum section as shown. Lengths of bolts for intermediate and
maximum sizes of beams may be obtained by adding twice the increase of weh
thickness to the lengths given,
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FOR I-BEAMS AND

mumam CONNECTION ANGLES
AND OHANNEHLS.

R 3"AND 4" .
mmm

BEAMS AND

FOR7. 8, 9 AND 10” %
BEAMS AND CHANNELS L
-4

exd'x %"mﬂ -2 *ﬂm

U L

=
Ile-é
[} " m
AMS AND CHANNELS W ale iy’ PO ANNELS
PR 6 4 x § ANGLE-8'TONG % R
Il %’ .ﬁ? 3
S | T 7]
: Ses = “.nbm'm
A g
1
b wafals i1y’ t i aghobsaie 0f
fanorn-7i 1ong  —on e BRAMS e’j&i’mm-w'mm
W . >-o-
+ E ’
’ 3z
. 14_?_
154 sapbersaliait Ly

4'x 4" {’anoLr 13"L0NG

-9-b-0-4

FOR 24 BEAMS

—9-

i el

li" -‘: 4%1&% lﬁ.’
s 4'x 3'ancLE +8'LONG
ALL OPEN HOLESTO BE i3 DIAMETER
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LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THE SAME OR DIFFERENT
SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH.

3 3 1% 1% | 1% |
4 3 1 2! 1
“ i 3 b 3
4 2 3 2

" 5 2y 23 2

‘8 4 2 4 CTIN 18 .
- 5 113 11 s 15 3
“ é 3 3 nill <
” 4 2 2 1 3 1%
" 5 “}‘ e s | o 0},
“ a 1) “ 8 | e ‘!
- 7 o |, R | e
8 |3 ||t B ¥
“w a “ “ a 2 1
“ 7 “ " 2 A 2
“ 8 2% 234 2y i <4
] 5 2
. e I‘/s “ gﬁ o. ?
113 113 “ s d .
[ z “ “ 8 .
“ | 9 8y 8y 8y G

|

% o3 2% s ] 3
“ | 8 “ “ 3 3
“ 9 " 11 ‘ 4
L e 8% 8y 8y | ¥,

For cases where D is zero or E is 1 or zero cut beam back 14" or cope flanges
back 14" to clear rivet head.

h——‘;
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TION OF CONNECTION ANGLES FOR

E
Inches. Inches, Inches, Inches,
i 8 203 2 ‘%
Ll 10 i 4 . 1%,
] 12 8y 3 K S
| “ | g || e
Mo 10 " % 1
s 12 s i 1
“ 15 834 3% =IF N
1 | 8 % E% 1% Bg
- 10 o 4 1
o 12 s 1 1
" 15 “ 4 =0 1%
e 18 4 4 . 3
e | . w | | | o
u“ 10 “ “ i 1%
-_ll 12 (13 1] 1 1
W 15 " " 4 1
13 13 i " e 2
e 20 3% 3% .o s
8 g | W | % 3| .
“ 10 [ “w ‘ 1
- T |1
:: }g " “ :lj ¥
L1 ao “ " s 1
e 24 417 41 4 e i %

es back 34 to clear rivet head.

cases where D is 35" or 37 or E s 3" or 134" cut beam back 14" or cope
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BEARING PLATES FOR SHAPES USED AS
BEAMS.

Shapes used as beams resting on masonry walls or piers will generally require
bearing plates of steel or their equivalents, set in or upon the masonry to properly
distribute the load th with due regard to the allowable safe pressures for the
class of stonework or brickwork in question,

A table of bearing plates is presented on page 47, which gives the bearing values

nds for plates of various sizes based on the safe unit pressure allowable on
different classes of masonry. As the strength of masonry varies largely dependent
upon the qualities of the material used, the workm.mshir and age, it is impossible
to t absolute figures for safe unit pressures for all classes of work, but the
vaiun given below are believed to fairly represent these for the usual kinds of ordi-
nary architectural masonry. The strength of ordinallr masonry generally depends
upon the crushing value of the mortar or cement used and does not 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 ¥, but the thick of the plate should
be computed for each case.

For a plate of given length and breadth the thick d ds upon the all
load and unit stress, and the width of the flange of the beam or channel resting

upon it.
The thick may be d ined by the following f la:
R
=506 (1—b) 4/ 5

t = thickness of plate in inches.
1 =length of plate in a direction perpendicular to the axis of the beam or channe!

in inches,

b = width of flange of beam or channel in inches.

R = reaction at point of support in pounds.

For uniformly distributed loads R == one-half of the load given in Tables of Safe
Loads, pages 76 to 92 inclusive,

g' = allowable stress in pounds per square inch on extreme fibre of plate,

== width of plate in the direction of the axis of the beam or channel; £ e., bear.
ing on wall in inches,
If p=10 000 Ibs. for steel we_h:ve

t= 00685 (1—b) \.!%

Examrres,

‘What is the proper size of steel bearing plate to be used in a wall of good brick
laid in lime mortar to support the end of a 10-inch standard I-Beam, \vdshmg 25
pounds per foot, of 16-foot span, subjected to its safe load uniformty distributed

On page 79 fin the Table of Safe Loads Uniformly Distributed for Cambria
I-Beams, the total load is found to be 16280 pounds, and half of this, or 8140
P | _wll!bolh;l = Lhatfuch cnd.m P L

On referring to the Table of Beard tes, on » the proper r this

class cstion is h..a“h"‘m‘ §P
nc!

load on the of masonry in question be 6/ x1i The width of
flange of a 10-inch 25 Ib, standard beam is 4.66 i .

Substituting these values in the formula for thickness gives

8140
t == 00685 (10— 4.66) ma—.m

‘The nearest commercial size above this is i inch, which is the thickness required

If a shorter plate would suit the location better it may be seen from the table that
a pi‘:]ln 8" x 8" will give the necessary bearing value and the thickness of this
won

t = 00685 (8—4.66) %— 258
and the nearest commercial size above this is f4//, which is the thickness required.




CAMBRIA STEEL.

47

BEARING PLATES FOR I-BEAMS AND
CHANNELS.
To be used on walls of different kinds of masonry,

Safe Bearing Valus of Plata in
Pounds.

811520 19200 9600 12800
14400 24000 12000 16000
: 1?‘%80128800|14400|19200
18000 30000 15000 20000

12 121600 36000 18000 24000
.mjslmnlsamo
43200 21600 28800
50400 25200 33600 20
34560 57600 28800 38400
38880 64800 32400 43200

T

14 14x14 35280 58800
14 |14x16 40320 67200 33600 44300
14 14x18 45360/ 7560037800 50400
14 14x20 50400; 84000 42000 56000

15'1&15 146080 76800 38400 51200
16 1618 51840 86400 43200 57600
16 /16x20 | 57600 96000 48000, 64000
16 [16x22 ssssowasuoaeaoo 70400

18x18 53320 97200 48600| 64800

8 /18x20 64800 108000 54000 72000
13 18x22 71280 118800 59400/ 79200
18 18x24 |mso|1mmoo 86400

20 20x20 72000 120000 60000 80000

20 20x22 79200/ 1820@06&)0 8000
[20x24 8340014{00072@0 96000

20 l20x28 1%6001166000|78M0|104000

, Allowable Fressare,
Masonry.
Squars Inch, ’ Square Poot.
RIRODG e s 55 diwiss oy ivioln s AR AR 180 12,96
.............................. 300 21.60
TR T A A S 1560 10.80
EEREENEAL MOYIRE Cofs nie o dv.oinvs o mndsmn 200 14.40
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STANDARD SPACING OF RIVET AND BOLT
HOLES THROUGH FLANGES AND CON-
NECTION ANGLES OF I-BEAMS, AND
TANGENT DISTANCES BETWEEN
FILLETS MEASURED ALONG
THE WEB.

‘"
“
“

“
“
“

10

“
“

12

“
“

12

“
“

Lha.perﬂ.i Inches.| Tnches.
55 |1 4
88 | 4®| 4l
A e 47

75 | 1% | 4

vé| 4

71 e 43

10.5 b 433
9.75 El‘% 23}3

1476 | ¢ 5

12.25 433
4775 | ¢ 433
17.25| « | 4
15.00| 2% | 4%
17.50| «™ | 4

7.50 ‘

20,00 « | 43
1800 24 | 41
2275| ¢ | 4is

2525 « {5,\,
21.0 | 214 | 43
250 |« 4§§
30,0 | « ' By
850 |“ | B3
25.0 | 2% | 41
30,0 | is

350 |« | &
200 |« | 5l

31.5 | 2% | 437
356.0 &4 i

| 4i;
{400 [ % | By

|
‘40.0 8 | 43
1 45.0 Ll

1600 | « | 85|

4 lli 12 | 65.0(3 | 6% i#

Q] * of | Weight, | n | e q T

“

“
s 21’5 :: gg:g “ 5% “
& & “ 55.0 | ¢ 5 u
¥ o« L 60.0 | | B4 %

| W6| 15| 600 3% By | (1
1 ax “ 0.0 | ¢ 5' ﬁ
%? 4‘{; ““ 80.0 | ¢ 5§3 “

Tn. | Inches, Inches, | Lbs.perFt.| Ins, | Inches.| Inches,| Inches,

%

15| 420/3 | 48| % |12%

% "

15 | 80.0 /8% 5 | 14 | 104
sglom| Gl 888 | Bt « | «
:: T “ 96:0 “ 5%‘ “ “

« (1000 |* | Btk | 1 | «
3| 6%
| 4| 18| 839|834 4| i | 184

. “
wl | w|eselu |58 B &
o
= ﬁfx‘ 20 | 65.0|3% 5 3 | 184
Bl | 4| 200w 841 | &

13 75.o,u 5:&
¥ 7| 20| s0.0 ' 4|5 s | 1687
% 4| %9 890|% |BF| B The
7 “ “ 90.0 “ 54 “" “"
if G 5'0\u 5 113 “
# 9,‘4 “ loo.o “ 5.8 *_g ‘“

“
| « | 24| 80.0|4 7 | 2014
h) U1 8831% |8, | BT
onf o | BOON BRI K| U
“ ‘ “ “ 100_0 “ 54 “ “
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ANDARD SPACING OF RIVET AND BOLT
S IN FLANGES AND CONNECTION

s
a o la|
In | In ‘E-_&
40 | # 2_? % 1| s (2128|1454 | 4| ea
80 | « | %4l « 1328 1% | 4% | 3 | 7
51 |45 5l2n| (3600 }§ tl! =
§:§g - fﬂ A it “ 2500 14 | 5 E “
'uxa&%‘ﬂé‘”}éﬁﬁ#%
:9-0 1“4 QI% :,'; & w2 19 5 "
] 11‘5 4 (13 80.0 1 1 B “
38 }g 2&3 B || «|350 [2%| 6 &
1 1 wf 12208 | 1% 4 o
i i " 25_0 1ril 4 rt
AR AR
R R
"Ig 1 4 | ¢ “ .t 4 “

1 5 “ “ 8

§78 i 8l | s“ 1?; 850 :1;;/1 E" 1%
e e T A AR
875 14 | 5 “ | w|550 |8%| B i

. MAXIMUM SIZHE OF RIVETS IN BEAMS
. AND CHANNELS,

I-B Channels,
Diameter | Depth lz;ur Diameter

v of of Waight. of Weight
0 0 im0 0 il
Lbs, per FL.| Inches. | Inches, |Lbs.per PL| Tnches | Inches, _f'EEn. Tnches,

o| 3 15 | 420 | ¥ 8 | 400
gso| L |18 |88 ¥ | 28 ¥
19.'35 % 18 | 880 | & 8 | 800| 5

18:00 20 (800 | * | & .38
2100| ¢ | 32 | 839 | « o |1338 #
f1e8) = 125820 =
4000 | J 15 | 3300/ «
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~

STANDARD SPACING OF RIVET AND BOLT
HOLES IN ANGLES, T-BARS AND Z-BARS,
WITH MAXIMUM SIZE OF RIVETS
TO BE USED.

le e

_Yog, | | Rivet, | Leg | | Rivet. | leg | | Rive
_Inches, | Inches, | Inches. | Inches, | Inches | Inches. | Inches, | [Inohes, | Inches, ™
Fiiw )
e |y leuel |y |
1 a8 | | Y| 8|Sl o
1 It a“ |‘I" i s g é% “
1 " 3 1% | % : "
1 | | % | § [8Eel © .
 T-BARS. L
Width th Maz, Diam, Max, Diag
soin | P | vige | m [l n [
Number, | Flangs, | Bar. MO .. 38 R L]
Ipohes, | Inches. |Lbs. per Fi.| Inohes. | Inches, | Inches | Inches,
1 1 1.0 ‘ % | 3
“181 1 14 1.4 fn’ i | {é &
Wy 1 1 }3 1.6 & | i@ “ “
e | dg | | OB & | u o
AAEHENE AR &
was | K| W 0| B i X
“ 49 | 2% | 8% 668 | 1 “ 1 “
. 87 8 68 | 1% % 1 “
[ 6 “ “ -9 ‘ b
“ ZB “ i 13‘1 “ “ i i
“ 5
wgs | ¥ i 2 2 : /2
“wog 2 15 80 | %
wgs| 3" | 2 72 | 1 1ie
w84 | 3 & | o3| 2 “
ol | 55| & 100 | 2 1 1 8
“140 | 4 8% | 189 | 2 1 2 £
«169 | & 8" | 186 | 1% % A
Z-BARS. 3
Saction ofber. | Vi | m REs en. of
Number, " Onches, | LbsperFool, |  Inches Inches.
Z 67 9713 3108 6.7 10 14.2 15 y
Gl B 20 4 <4 “ 230 1 ]
“g7.u41.445 5 “ By |11.6“ 283 1° ¢
“Bas7al @61 |150w3de| 2 1
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FIREPROOF CONSTRUCTION.

dings of fireproof construction consist essentially of a steel
or skeleton to support the floors, and in the case of high build-
, the outside walls are also carried by the steel framing. All
f the steel work are enclosed and protected by some fire-resist-
ial which should be of such quality and arrangement as not
integrate or fall away when heated to high temperatures and at
me time exposed to a stream of cold water. The fireproofing
e floors, in addition to its ability to afford a fireproof protection
eel beams, must be capable of supporting the load and dis-
¢ it to the floor beams, which in turn transmit it to the columns
ace to the foundations.
, of the earlier forms of floors consists of brick arches built
en and supported by the bottom flanges and lower portions of
of iron or steel I-Beams, but this style has considerable dead
and as ordinarily constructed does not provide fireproof pro-
for the bottom flanges of the beams. Another of the earlier
of floor is composed of sheets of corrugated iron arched between
ams, on which a concrete filling is placed, and this also, as or-
y constructed, does mot provide protection for the bottom
s of the beams, besides which, it is quite heavy.
style of floor is the hollow tile system, which is composed
or segmental arches constructed of moulded blocks of hard
d clay, specially shaped, and of various depths to suit different
and the sizes of the I-beams supporting them, In the hollow
system, the blocks may also be of porous terra-cotta which is
r than hard clay.
arious other systems of fireproofing are now in use, the most usual
of which consist of cement, concrete or other material used
or deposited or arranged about a strengthening or supporting
work of steel shapes, bars, rods, wire, wire-cloth, ete.
olumn or girder fireproofing may be accomplished by the use of
clay or porous terra-cofta blocks shaped to fit and enclose the
work, or the steel may be wrapped with wire, wire-cloth, metal
etc., and a concrete or plastered coating applied to it.
proof partitions may be constructed of hollow tiles composed
d clay or porous terra-cotta to which the plaster finish may be
tly applied, or they may be composed of suitable metal studding
thich is secured the wire-cloth or metal lath that serves to support
crete or other fireproofing, the surface then being plastered in
manner.
‘dead weights of fireproof floors vary between wide limits de-
at upon the system employed, the load to be carried and the
ce between the supporting beams.
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TESTS OF FLOOR ARCHES.

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

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

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

BREAKING LOAD OF HOLLOW TILE ARCHES,

Deptt Joud | Toal g;.:l __ BLOGKS, e
of | Rise, [Span.| Langth. E:‘l-;i r | Hori- | Gblo.r?mr of.r
Arch, ] SQP;NL ml» p!:!h P :—é Load, }:.ﬂ]i&g
Tos, (TTos(Tos. | Tos | The | be | Do (Ar (& | F | |
6. | 85| 60|48. |13750| 68820474| 7369 E |Hard | Dis. |Port.
7.5 b. |46|11.5 | 9000 2452 10867(10818 ¢ | « “ IN.M.
7.5 5. |60[85.2 [11250 8375011505/ “ | “ | Cen. [Port.
7.5 5. |60(36.5 [13000 89000/12822! “ [Porous| * i
8 | 7. |60]88.25/14500 81071| 9747 « | « “ ..
8 | 7. |60/832515750 3375010588 “ [Hard | « | ©
12, |10. |60 41, 16400, 24600| 7200 « | i “
12, | 875/ 60|10, | 3100 5314| 6377) « | © 6 INM
12, 9. | 60|10. | 5000 8333/10000 © | « «
12. | 9. [60(10. [15100 $63012583(15100 # | * | Dis. | «
12. | 9.5 | 60 10. | 2500 8047/ 4786) “ | ¢ | Cen.|......
8. | 55 |46/115 | 2500 681] 2614 272715 « | Dis. [N.M,
8 | b |45|11.5 | 1300 362 1463| 1526 « | « “ i
8 | 6 |60 86 (10000 25000| 8333 » | « Cen. |Port.
8. | b |60(86 | 5700 330 8550 2850 « | ¢ | Dis. | ©
8 | 5. |60(12. |8500 700| 5250 5250 « | W IN.M
8 | 55|60 12. 10000 200013036 13636 « | i i
8 | 55 |60(12 | 2500 | 6818 6818 | ¢ | Cen. |
8 | 55 60[24. | 9950 995!13568 6784 « | « ~| Dis. | «
8. | b5 | 60|24 | 2500 6818f 9200 « | « | Cen. | «
10. | 7.5 | 60 |36. 13500‘ 90013500 4500 « |« | Dis. |Port
10, | 8. | 60/87. [14500| 94013504| 4408 « | « | w | ...

NoTE.—In the above table the following abbreviations are used :
«E,” End Construction; #8S,” Side Construction; * Hard,” Hard
Clay; “Porous,” Porous Terra-Cotta; ¢ Dis.,” Distributed Load;
“Cen.,” Concentrated Load at Centre; *Port,” Portland Cement,
and “ N, M.,” No Mortar.

The Loads per Sq. Foot in the above table were obtained in all cases
by dividing the Total Load by the superficial area of the arch in square
feet. The Horizontal Thrust for distributed and Central Loads was
obtained by formule similar to those given therefor on one of the pre-
ceding pages, and for Central T.oads this is double that for a distributed
load of the same weight.

—

B i G c o o o : 3
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THRUST OF ARCHES.

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

P o
2R
essure or thrust in pounds per lineal foot of arch.
d on arch in pounds per square foot, uniformly distributed.
n of arch in feet.
of segmental arch in inches.

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

3PL

"I‘=R

arches with flat tops and bottoms, such as are used in floors,
15501 joints on each side of the central key are usually laid out
lines, and in these cases the thrust may be determined ap-
imately by using for R, in the above formula, the effective depth
¢ arch.

segmental arches the rise R is the vertical distance from the
st part of the intrados to the plane of the springing line, If the
of the intrados for segmental arches is r, the rise may be ob-
from the following formula:

R =r—yr*—- _]:‘:
4
]
conversely, r = ; + ;'—R
TIE RODS.

ough in the completed structure the horizontal thrusts of adjoin-
hes may counterbalance each other, the tie rods should be so
lioned and spaced as to withstand the entire thrust of the arches,
g the structure together and facilitating the construction.




54 CAMBRIA STEEL.

SPACING OF TIE RODS FOR TILE ARCHES.

The table on the next page was computed from the following for.
mula, which was obtained from that giving the thrust of arches op

page 53,
B AXR X 10000
WL
in which
B =spacing of tie rods in feet.
A —net area of rod in square inches.
R =rise of arch in inches.
W =load in pounds per square foot of the arch.

L =span of arch in feet.

The above formula gives the spacing of tie rods corresponding to a
tensile stress in the rods of 15 000 pounds per square inch, without con.
sidering 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, explana-
tions for which are given on pages 58 to 61 herein.

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

Required spacing—= F .

100 + weight of arch in pounds per square foot o)
New load in Ibs. per sq. ft. + weight of arch in Ibs. per sq. It.

X spacing from table,

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

As noted under the heading « Lateral Strength of Beams,” on pages
62 and 63, care should be taken that the spacing of tie rods is not
greater than twenly 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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Nominal Depth of Arch.
Inches.

_e-_\ P ‘—s_—| ° | 10 \ 12

Effective Depth or Rise of Arch.

Inches.
s.s‘c.e[u.ela.ef’m 0.6
6.4 80 | 95 | 109 | 123 15.0
95 | 120 [ 142 | 163 | 183 224
182 | 166 | 198 | 26 | 2556 31
36 | 45 | 54 | 61 | 69 8.4
54 | 87 | 8 92 | 10.3 12.6
74 | 94 | 111 | 127 | 143 175
28 | 29 | 34 | 89 | 44 5.4
34 | 43 | b1 5.9 6.6 8.0
48 60 | 71 8.1 9.2 1.2

20 |'24 | 27| &1 37
80 | 86 | 41 | 46 5.6
42 | 49 57 | 64 7.8
2.0 | 28 2.8

3.0 34 41

| 42 | 47 | &7

1.7 21

2.6 31

36 | 44
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BEAM TABLES.

Tables of safe loads for beams and channels and spacings of |
Beams for floors are given with explanatory notes on pages 70 to 103
inclusive.

BEAMS AS GIRDERS.

In some cases two or more beams may be bolted together side by
side to form a girder, in which case cast iron separators with bolts
should be used to hold the various members together. Separatorg
should be placed at each end of the girder, at points of concentrated
loading, and for uniform loading should be located at distances apart
not greater than twenty times the width of the smallest beam flange,
in order to laterally support the upper flanges which are in compres.
sion and prevent their failure by buckling. The separators should 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,
A table of separators is given on page 42.

CONNECTION ANGLES.

When beams are coped or fitted together at right angles, connection
angles are generally used, standards for which, covering usual cases,
are shown on pages 43,44 and 46. Explanations and tables of limiting
spans for which these standards may be used are given on pages 40 and
41. 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 usnal practice:

T e e RS AR 70 1bs. per sq. ft.

Sl e A AR SRR AR e 70 to 100 Ibs, per sq. ft.

Buildings for public assembly. .120 to 150 Ibs. per sq. ft.

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

On page 301 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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HTS OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.

END CONSTRUCTION, FLAT ARCH.

 of Bpan Between Beams. Depth of Areh. | Weight per Square Fool.
§ feet to § feet. 8 inches. 27 pounds.
| “w 7 “ ] “ 29 [
i 8 “w 10 o 3 i
[ s " 12 i“ b W
HOLLOW BRICK FOR FLAT ARCHES
(SipE CONSTRUCTION).
Willh of S @ Beams, Depih of Arch. | Weight par Squars Foot,
hes to 4 feet () inches. @ inches. 27 pounds.
R ] 4 @ “ 7 = 29 “
i 5 i o “ 8 i 2 “
i s “ o “ 9 “ a6 “
“ 6 W s “ 10 “ & W
“ 7 “w n “ lg i “ i
PARTITIONS.
Thickness, Weight per Squars Fool,
Brick (Clay) Partitions 2 inches. 11 pounds.
[ W “ o [ 14 W
i “ “ 4 15 “
i “ “ b i 19 “
W W W 6 “w 20 W
“ “ W 8 i 27 “
Terra-Cotta Partitions g 16 =
[ i (0 4 [ 19 w“
" w i 5 i a “
o " “ B u ” [
“ “w “w 8 “ ” "

FURRING, ROOFING AND CEILING.
Thickness, Weight per Square Foot-

Terra-Cotta Furring 2 inches. 8 pounds.
“ “ Rmﬁng 2 “ 12 “
W i [ 8 “ 15 “
“w W u 4 W 19 “
#  « Ceiling 1 SR
“ II. “w a i 15 W
L1 [ “ ‘ i 19 [

Segmental Arches, 27 pounds per square foot.
L L] w “ L “ i
h Porous Terra-Cotta Partition, 8 pounds per square foot.
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—

LATERAL STRENGTH OF BEAMS TO RESIST
FLEXURE DUE TO THRUST OF
ARCHES, ETC.

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

The total allowable stress per square inch for the extreme fibres of
beams has been placed at 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 sup-
ported at intervals by the tie rods,the spans being equal to the spacing
of the rods.

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

_ wx,B

p= ey i (€))
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 gb, 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?
e

P’ ()
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resultant fibre stress from the horizontal or lateral and the ver-
ads may be represented by the hypothenuse of a
angle triangle, the two sides of which represent
ensities of the horizontal and wvertical stresses,

er that the total resultant stress shall not Q?
_the allowable limit of 16000 pounds per ™
_inch, the stress due to vertical loading p

‘therefore be reduced to equal the fol-

p!
p= A/ 16000° —p? (8)

p thus obtained the reduced vertical stress p, the safe vertical
" the tables corresponding to this stress should accordingly be

d by multiplying it by the ratio W%IT and similarly for other

sand corresponding loads, thus making proper allowance for
ditional stresses produced by the lateral forces.

reduction of the safe loads on this account is a considerable
of the original amount due to vertical loading only, it
be more economical to provide lateral braces or tie rods at
¢ intervals, thus avoiding the use of an excessive amount of mate-
 the beam.

the stresses due to vertical forces for usual cases of loading are
um at the centre of the span it will ordinarily be sufficient to
the tie rods or braces at shorter intervals near the centre in order
w for the combined stresses due to vertical loading and hori-
thrusts.

above method of calculation is not exact when considering the
thrust of arches, or loads from similar materials which do not
uniform pressure throughout their surfaces of contact with the
ng beam on account of the friction and bond of their compo-
s, but this analysis of the stresses may serve as a guide in

above formula should be used in connection with the tables
nula given on pages 62 and 63 relating to the lateral strength
) , due to compression of the upper flange figured as a column
n points of lateral support.
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—
EXAMPLE.

What is the proper size of I-Beam without other lateral support thay
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 o
nominal depth of 9 inches, effective depth of 6.6 inches,a span of §
feet, designed to carry a superimposed load of 100 pounds per square
foot in addition to the weight of the arch and other floor materials,
The hollow tile arch weighs 86 pounds per square foot and the other
materials, including plastering, weigh 14 pounds, making a total load,

exclusive of the weight of the beam, equal to 150 pounds per square
foot.

For tie rods of 3{// diameter the spacing between them would be
5.9 feet, as shown by the table of Spacing of Tie Rods on page 55, 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 53, this will be

8 % 150 x b E
T="""""77 1bs.
3% 6.6 852 1bs. per lineal foot.

Substituting this value for w in formula (2) page 58, we have

, 852 X 4.66 X 5.9°
FP=—"3%680

Therefore p= A/ 16 000° — 10 0297 — 12 466 1bs. per sq. in.

— 10 029 1bs. per sq. in.

Hence the safe load as determined by the consideration of vertical

loads only, should be reduced to -}-_—%‘é&%. or approximately 3{ of the

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

Assume a 10/’ beam 25 1bs. per foot, the moment of inertia of which
is 6.89, as given in the Tables of Properties of I-Beams, page 156

The safe vertical load for a 10’/ beam, weighing 25 1bs. per foot, 1§
feet long between supports, for fibre stress of 16 000 lbs. per square
inch, is 14 470 1lbs. uniformly distributed, including the weight of the
beam as given in the Tables of Safe Loads, on page 79, or 14 020 ex-
clusive of the weight of the beam, and 3{ of this is 10 515 Ibs., which
js the vertical load it can safely carry in order that the total stress due
to it and the lateral thrust shall not exceed 16000 Ibs. per square inch.

T N e
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“actual vertical load on the beam under consideration is as

-g-xtsxisozsmm,

Jess than the allowable amount, 10 515 Ibs., as figured above,
aller beam may suffice.

ore, assume a §-inch beam, weighing 21 Ibs. per foot, the
of inertia of which about an axis coincident with centre line
ound in the Table of Properties, on page 156, to be 5.16.

D= -8—52%( :(-35311;5_-9'2 12 444 1bs. per sq. in.

g this in the formula for p we have
p= A/ 16000" — 12 444" = 10 106 Ibs. per sq. in.

the safe vertical load will be A0108 o approximately 3§ of

16 000

lar safe load.

safe vertical load for a 9/ 21 Ib. heam, 18 feet long, for a fibre
s of 16000 Ibs. per square inch is 11 180 lbs., as given in the
,of Safe Loads, on page 79, and 3§ of this is 6 987 1bs., which is
greater than the actual amount, 6 750 Ibs., as calculated above,
the 9/ 21 1b. beam will suffice.

spacing of the tie rods at the centre be reduced from 5,9 feet
et it may be found in a manner similar to that used in the above
tions, that the safe vertical load for an 8// I-Beam, weighing
per foot, is reduced to 7 of its tabular value of 8430 Ibs., or
and as this amount is greater than the actual load as above,
6760 1bs,, the 8" beam would answer the purpose, under the
d conditions as to spacing of tie rods. As this beam might
beyond the limit for plastered ceilings, it should be examined
ance with the rule or formula given for obtaining safe deflec-
| the explanation of the Tables of Safe Loads, and elsewhere

ting this by the rule given on page 72, the safe load for the
limit of deflection is

=L‘8ﬁ§,’£ —7491 Ibs,,

is greater than the actual amount, 6 750 1bs., so that the 8// beam
ent and proper if the spacing of central tie rods be changed to
as assumed in the last case.
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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 I-Beams, on pages 76 to 103, are calgy.
lated 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 col.
umn, the beams should be supported laterally at distances not exceed.
ing twenty times the flange width, this ratio being determined by the
following formula, which gives the safe load for solid columns of soft
steel :

18000
...—-—-——-—-i-,—
1+ go005

in which

p=allowable stress in pounds per square inch.
1 = length between lateral supports in inches.
b = width of flange in inches.

Substituting 16 000 for p in the above formula, which is the allow-

able unit stress of the safe load tables, it is found that the ratio

.1 — 19.87, from which it may be seen that the compression flange

b
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 pro-
portions 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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JUCTION IN VALUES OF ALLOWAEBLE FIBRE
STRESS AND SAFE LOADS FOR SHAPES
USED AS BEAMS DUE TO LATERAL

FLEXURB.
Allgwable Unit Ratio of Span | y11owable Unit
v e Dirs | T o | Btaien | o e et | TR
Flexure in Tabular Safe Lateral Flexure in Tabular Safa
Fatreme Fibre, Supporta o | Brtreme Fibre,
Fiazge Width.|
s | Wl ! Lead fo be
Used, 1 P DUsed,
| b }
16000 | 1.0 8 U7 47
15882 97 70 6835 43
14897 93 75 6261 .39
13846 87 80 5745 .36
12781 .80 85 5281 33
11739 73 90 4865 .30
10746 67 95 4595 29
9818 W61 100 4154 26
8963 b6 1056 3850 24
8182 b1 110 3576 22

*he above table should be used in connection with the Tables of

‘Loads Uniformly Distributed for Cambria I-Beams and Channels,
s 76 to 92 inclusive, and limits the values found therein under
ions given above.

d the safe load for a {5-inch standard I-Beam weighing 42
per foot for a span of 30 feet without lateral supports :

., .1 30x12

m the data the ratio b=
jom the above table the proportion of the safe load which the
a can safely support under these conditions is .47. From the
e of Safe Loads for I-Beams, page 81, the safe load for this beam
m properly supported laterally is 20040 pounds, which multiplied
ives 9842 pounds as the safe load uniformly distributed under
itions given, including the weight of the beam, or 8582 pounds

mposed load.
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LIMITING SPANS AND MAXIMUM LOADS OF
I-BEAMS AND CHANNELS DUE TO CRIP-
PLING 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, shoulq

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.
noles, the lengths of spans tabulated are such that the limitation 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 de.
grees with the neutral axis. The intensity of each of these stresses
is equal to the intensity of the vertical shear, which is a maximum at
the points of support for uniform loading, and wniform throughout
from the point of loading to the supports for a superimposed concen-
trated load at the centre.

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

ous cases on pages 136 to 139 inclusive.

The shearing stresses which act at 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 therefore be fig-
ured as composed of a series of columns of a length equal to its diag-

onal depth.
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anect it with the flanges, the square of the length of the col-
considered will be 2c

__ 12000
P c?
i 1500 2

p = intensity of vertical shear, in pounds per square inch =
~ Total shear in pounds

dt.
‘¢ = depth of web in clear between fillets, in inches.
thickness of web, in inches.
depth of beam, in inches.

formula is also applicable for computing the safe shearing
in the webs of plate girders, in which case the length 1 is the
al distance between centres of upper and lower rows of rivet
connecting the webs and flanges,

Phe webs of plate girders should be reinforced by stiffening angles
sints of support and concentrated loading, and in cases where the
of shear exceeds that given by the above formula the web

be provided with stiffeners.

following tables have been prepared based upon the above for-
safe unit shearing stress in the webs of beams and channels,
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MAXIMUM SAFE LOADS FOR I BEAMS OF ANY
LENGTH AND CORRESPONDING MINIMUM
SAFE SPANS BASED UPON CRIPPLING
OF THE WEB.

For loads in pounds uniformly distributed including weight of beam.
st | M0 | 3 | MR | mam oston |1 | Vo [ MRA | e
ook, Span. Beam, ﬁ.

Fumber) | | | = [Wumber) | e il
Inches,| Pounds. | Pounds, | Peet Inches.| Pounds, | Pounds, .PH"
B 5| 3| 55 | 1064 | 17|B105 12| 50 | 163991 | 32
65 | 16983 | 14| | 55 | 203806 | 2.8
75 | 2841 Iipgyl 15| 42 | o001 | 7.8
B ol 4| 75 | 15045 | 21 45 | 104200 | 62
85 | 21809 | 16 50 | 142084 | 438
65 | 20349 | 12 55 | 179929 | 4.0
105 | 3847 | 11 60 | 213782 | 356
B13 5| 975| 19773 | 26 |B10o| 15| 60 | 157481 | b5
1225 | 87984 | 15 6 | 195147 | 4.6
1475 | 54380 | 12 70 | 2988 | 41
B17| 61225 | 248 | 31 :
1475 | 42634 | 20 ol Sl
1725 | 59857 | 1.6 Bt13| 15| 80 | 24002 | 46
B2t 7[5 | s0192 | 87 o e
176 | 47720 | 25 il ae 8
; 12; :55;73 ‘-: 100 | 330169 | 3.4

B % % | 4
se | beorn | a1 |B®( 18 B 160D | 8
2275 | 69914 | 24 5| iasosliss
B9 92t | 4199 | 48| g0l 00| a5 |1smmee | 0
o s o B 70 | 178434 | 7.3
30 | 104631 | 23 B B
% | 139074 | 19 ;
B8s 10|25 | 4si0 | 5a P11 20| 30/ 1THE0 1 87
30 | 8379 | 34 R Rl
% | 120792 | 2.6 o | 5068 6o
';0 138380 | 28 100 | 321258 | 6.5
B4l 12/ 815 | 83198 | €3 1pa9 24| g0 | 128012 | 147
e st & | 163701 | 118
i K o 90 | 197821 | 101
BiO5| 12|40 | 97469 | 49 95 | 23278 | 838
4 | 133560 | 38 100 | 268596 | 7.9

L R S RN R U R AR 10| N
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67

UM SAFE LOAD FOR STANDARD CHAN-
OF ANY LENGTH AND CORRESPOND-
ING MINIMUM SAFE SPANS BASED

. UPON CRIPPLING OF THE WEB.

in pounds uniformly distributed including weight of

Waight Mini- 'Dop'l.h Weight Mini-

Mazimum um [Section Mazimom | pom

foot | losd | Spea. i ot Tt | 1o | Sn

umber

Pounds, Pounds, Feel. Inches,| Pounds, | Pounds, Feat,

3| 4 10602 | 1.1[ces | 8|1875 | 79348 | 1.5

D E 17016 o.g 2125 | 96698 | 1.3

_ 020 | 9/[1325 | 28044 | 40

4| 525 14032 | 14 15 41483 | 29

| 625 | 20868 | 1.1 20 7l | 18

725 | 2844 9 25 116740 | 14

5| 65 | 19231 | 1.6[038 | 10|15 30461 | 47

34382 | 1.1 20 05360 | 2.6

1.5 | 52036 | .9 o5 | 102047 | 1.9

30 189563 | 1.6

6| 8 20024 | 23 35 173036 | 1.4
105 | 38027 | 1.4

13 5414 | 1.1 | C41 12 | 205 41173 | 65

155 | 72401 | 1.0 2% 73588 | 35

[. 30 109976 | 2.6

7| o5 | 22865 | 28 85 | 148961 | 21

1225 | 42273 | 1.7 40 184279 | 19
14.75 | 59506 | 1.4

1795 | 78006 | 1.2 |53 | 15|83 82528 | 5.4

1975 | 94532 | 11 35 93615 | 4.9

4 40 114450 | 4.3

8| 11.25 | 25404 | 34 45 165466 | 3.2

1875 | 43638 | 2.2 50 | 208148 | 2.8

1625 | 61676 | 1.7 55 | 245311 | 25
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR
CAMBRIA SHAPES, USED AS BEAMS SUB-
JECTED TO SAFE LOADS UNIFORMLY
DISTRIBUTED.

Coefficient for | Coefficient for Distance | Coefficient for | Coefficient for
el e e
i‘?ﬂ. nare In Square In inpm Bquare gu Bquare Im&u
L H H' L H : (A
4 265 207 23 8756 6.841
b 414 323 24 9.634 7.448
6 596 466 25 10.345 8.082
7 Sl 684 26 11.189 8741
8 1.059 828 27 12.066 9.427
9 1.341 1.047 28 12.977 10.138
10 1.655 1.203 29 13.920 10.875
11 2.003 1.565 30 14,807 11.638
12 2.983 1,862 3l 15.906 12.427
13 2.797 2.185 2 16.949 13.241
14 8.244 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 4190 37 22,669 17.708
19 b.976 4,668 38 23.901 18.672
20 6.621 b172 39 25176 19.668
21 7. 5.703 40 26.483 20,690
22 8.011 6.259

The above coefficients are for use in obtaining the deflection of stee]
shapes subjected to transverse strain, under their uniformly distributed
safe loads 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 1-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 T-Bars, Angles, etc., divide the coefficient in the table cor-
responding to the given span and fibre stress by twice the distance of
the most remote fibre from 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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s to find from the preceding table the deflection in inches for

a shapes used as beams under their safe loads uniformly distrib-

including the weight of the beam:

= deflection in inches,

= length between supports in feet.

H — coefficient for deflection from table for fibre stress of 16 000

unds per square inch.

'H' = coetficient for deflection from table for fibre stress of 12 500
pounds per square inch.

'd = depth of beam in inches for symmetrical sections.

. x, — distances in inches from neutral axis to most remote fibre

for unsymmetrical sections.

For SYMMETRICAL SECTIONS.

fibre stress of 16 000 pounds per square inch D=

for fibre stress of 12 500 pounds per square inch D =

alldalm

4 For UNSYMMETRICAL SECTIONS,
or fibre stress of 16 000 pounds per square inch D= 5%
1

!
or fibre stress of 12 500 pounds per square inch D= ;I;-
ExXAMPLES. -
Case /—To find the deflection of a 9/’ I-Beam weighing 80 pounds
r foot, for a span of 15 feet and a maximum fibre stress of 16000
ands per square inch, under its safe load uniformly distributed.
firom the above table the deflection coefficient for this case is found
he 3.724, which divided by 9, the depth of the beam in inches, gives
4, which is the required deflection in inches.
The safe load for this beam under the conditions named is 16 100
inds including the weight of the beam itself as stated in the Tables
Safe Loads for Cambria I-Beams on page 79,
Case //.—To find the deflection of a 6/ % 4/ x 4! angle, sup-
rted at the ends on its short leg as a horizontal base, for a span of 9
it and 2 maximum fibre stress of 16 000 pounds per square inch under
safe load uniformly distributed including its own weight.
FFrom the table of ¢« Properties of Angles " on page 173 the distance
from the neutral axis to the back of the shorter leg is found to be
) inches, which subtracted from the length of long leg, 6 inches,
4,01 as the distance x; from the neutral axis to the most re-
te fibre. From the above table the deflection coefficient for this
¢ is found to be 1.341, which divided by 8,02, twice x,, gives .167,
hich is the required deflection in inches.
Nore.—For deflections of Beams, Channels and Z-Bars due to any
ntral or uniform load see coefficients of deflection N and N/ in the
pbles of Properties relating to these sections and the accompanying
planations,
For deflections of any symmetrical beams due to various systems of
ading, see general formula and diagrams on pages 134 to 139 inclusive.
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TABLES OF BLA.FE LOADS FOR CAMBRIA SEC-
TIONS USED AS BEAMS, AND SPACING
FOR CAMBRIA I-BEAMS.

Pages 76 to 133 inclusive.

TABLES oF SAFE LOADS AND SPACINGS,

The tables of safe loads for Cambria I-Beams, Channels, Angles,
T-Bars and Z-Bars, give the safe loads in pounds uniformly distril.
uted for all usual spans based upon extreme fibre stresses of 16 00(
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 wil]
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 con.
struction, must be deducted in order to obtain the net live load which
can be safely sustained. Weights of hollow tile floor arches and fire. |
proofing material are given on page 57, to which should be added the
weight of plastering, filling on top of arches and the weight of the
material forming the surface of the floor, in order to obtain the dead
load of materials in figuring fireproof floors, in addition to the weight
of the steel.

A table of superimposed loads per square foot, exclusive of the
weights of materials, in accordance with the usual practice for diffcr.
ent classes of buildings, is given on page 56.

The tables of safe loads for Cambria sections used as beams and
the tables for spacing of Cambria I-Beams are calculated on the as
sumption that proper provision has been made for preventing lateral
deflection by means of tie-rods or other braces spaced at suitable dis-
tances apart; which for beams and channels should not exceed
twenty times the flange width. In cases where intermediate lateral
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is not provided, the safe loads shown in the tables must be
, and for beams and channels the amount of this reduction
determined by reference to the explanations and tables there-
pages 62 and 63.
thrust of floor arches, which is considerable, particularly in the
f long spans or distances between tie-rods, should be taken into
at where it tends to produce lateral flexure of the floor beams.
slanations of this and a formula for reducing the unit stresses
wertical loading, on account of the additional stresses caused by
forces, are given on pages b8 to 61 inclusive.
n some instances the allowable deflection will govern the design
jer than the transverse strength, as in the case of beams carrying
ered ceilings, in which the deflection should be limited 10 J; inch
of span, or 41 of the distance between supports in order
cracking the plaster.
§ limit of deflection is indicated in the tables by full horizontal
the figures below which correspond to loads or spacings for the
spans that will produce greater deflections than the allowable
for plastered ceilings.
deflection limits of the Tables of Safe Loads have been calcu-
for the total loads, including the weight of the section used as a
p. The superimposed live load will not produce all of this deflec-
yand therefore the deflection limit of the tables includes an ele-
mt of safety for the reason that the beams will be deflected, after
g put in place, by their own weight and that of the floor materials
the plastering is applied.
cases where the deflection limits the use of the beam for the safe
corresponding to the fibre stresses of the tables, the beam may be
‘with a less load such as to produce only the allowable deflection.
he lesser load corresponding to the limit of deflection may be ob-
ined for any span from the Table of Safe Loads as follows:

W, x L2
LR

! —— g
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in which

W == safe load in pounds for the limit of deflection for plastered ceil.
ings = 5} of the span.

W, = safe load of tables next above the line giving the limit of deflec.
tion,

L = length of span in feet corresponding to W, from the table.

L, = length of span for the case under consideration.

This may also be expressed by the following :

RuLE.

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

A Table of Deflections for Cambria shapes used as beams, subjected
to their safe loads uniformly distributed, and accompanying explana-
tions with examples, is given on pages 68 and 69.

TaBLES oF SAFE Loaps vor 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
76 to 92 inclusive.

TABLES FOR SPACING OF CAMBRIA I-BeEawms.

Tables for spacing of Cambria I-Beams for a total load of 100
pounds per square foot including the weight of the beam, correspond
ing to spans from 4 to 36 feet, are given on pages 93 to 103 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,
50 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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OF SAFE LOADS FOR ANGLES,
T-BARS AND Z-BARS.

ples of uniformly distributed safe loads for the usual sizes of
‘all sections of T-Bars and all sections of standard Z-Bars are
y on pages 106 to 133. In these tables the safe loads for equal
are given on the assumption that one of the legs of the
‘horizontal and the other leg vertical. 1In the case of angles
equal legs the safe loads are given for both positions, that is:
¢ long leg vertical and with the short leg vertical.
7 safe loads for T-Bars are given on the assumption that the
horizontal and the stem vertical, and for Z-Bars with the web

/ S OF APPLICATION OF TABLES OF
FE LOADS AND TABLES OF SPACING.

ExamrLe 1.

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

the Tables of Safe Loads for Cambria I-Beams, page 81, it is
nd that a 15-inch standard beam of this length, weighing 60 pounds
will carry a gross load of 31 910 pounds, and the weight of the
elf is 60 x 24 — 1440 pounds. Thus the net load may be
) pounds, so that this is the proper size for the conditions named,
flection is within the allowable limit, which is shown to be at
of 80 feet as indicated by the horizontal line on the table.

ly it may be found from page 82, that a 15-inch special beam,
unds per foot, will more than suffice, but as this section is not
ly kept in stock the standard 15-inch 60-pound beam should be
d if prompt delivery is wanted.

ay also be found from page 84, that an 18-inch 56-pound beam
mply suffice, and as this is both stiffer and lighter than the 15-

for the location.

Examrere 11,

is the safe load for an &inch standard I-Beam weighing 18.0
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o
pounds per foot for a span of 20 feet, the deflection to be such as ngy
to crack a plastered ceiling ?

From the Tables of Safe Loads, page 78, it is found that the safg
load for the beam in question is 7 580 pounds, but this value is beloy
the line which indicates the span corresponding to the allowable limjg
of deflection.

Substituting the proper values in the formula for obtaining the
reduced load corresponding to the allowable deflection, as given o
page 72 we have

WX Lt 9480 X 162

W= Lr = e = 6 067 pounds,

which is the safe load required.

Examrre IIL

Required the best arrangement of beams for the floor system of g
building 40 feet wide x 88 feet deep to safelygsupport a live load of
100 pounds per square foot, using 10-inch tile arches resting on 12-inch
I-Beams.

The weight of the floor materials will be about 50 pounds per square
foot, allowing 89 pounds for the arch and 11 pounds for the other
materials, or a total load of 150 pounds per square foot to be carried
by the beams.

From the Table of Spacing for I-Beams for a uniform load of 100
pounds per square foot, page 97, it is seen that 12’ standard I-Beams
weighing 31} pounds per foot and spaced 9.6 feet apart from center to
center can be used with a span of 20 feet, and for a load of 150 pounds
per square foot the spacing will be

9.6 100
R = B4 feet.

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

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

!29)( 22 x 150 = 66 000 pounds.

n the Table of Safe Loads, page 81, it is found that this will
e two 15-inch standard I-Beams, each weighing 60 pounds per

account of the advisability of spacing the floor beams equally,
gement outlined above would reduce their distances to be

_'!- .5 feet center to center, so that 10-inch I-Beams, weighing 35

ds per foot, might be used for the body of the floor, as may be
ned by referring to the Table of Spacings of Cambria I-Beams,
and calculating as before, with the result that the allowable
fg for these conditions is found to be 5.2 feet. The 10-inch 35-
il beams under these conditions, will, however, deflect to the
ible limit for plastered ceilings, besides which they are heavier
e 12-inch 31.5-pound beams first considered, so that the latter
the stiffer and more economical.

ugh the load on the girder is not uniformly distributed, but
ated at three points between the supports, the bending
in this case will be the same as if the load were figured to be
uniformly, and for similar cases with different spacings

nents would be very nearly identical.

1 on pages 104 and 105 are useful in determining the proper sec-
fequired to support one or more irregularly located concentrated
§ or various arrangements of loads to which the tables of safe
juniformly distributed will not apply.
he method used consists in computing the maximum bending
in foot pounds resulting from the specified loading, the
section corresponding to a fibre stress of 16000 or 12 500 1bs.
\ inch, being taken directly from the tables without further
o1,
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SAFE LOADS IN POUNDS UNIFORMLY DIS-

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

TRIBUTED FOR CAMBRIA I-.BEAMS.

square inch and include weight of beam.

~

21

STANDARD I"BEAMS.

—

3 Inch No. B 5. 4 Inch No.B9.
65 | 65 | 7.5 75 8.5 05 | 105
1bs. 1bs. 1bs. 1bs. 1bs. 1ba. 1bs,
4410 | 4780 | 5180 7950 | 8470 | 9000 | 9520
3530 | 3830 | 4140 6360 | 6780 | 7200 | 7610
2040 | 3190 | 3450 5300 | 5650 | 6000 | 6350
2520 | 2790 | 2000 | 4540 | 4840 | 5140 | 5440
2210 | 2390 | 2500 8080 | 4240 | 4500 | 4760
1960 | 2130 | 2300 3530 | 8770 | 4000 | 4230
1770 | 1910 | 2070 8180 | 8300 | 8600 | 8810
1600 | 1740 | 1880 2800 | 8080 | 8270 | 3460
1470 | 1590 | 1730 2650 | 2820 | 8000 | 8170
1360 | 1470 | 1590 2450 | 2610 | 2770 | 2930
1260 | 1370 | 1480 2270 | 2420 | 2570 | 2720
1180 | 1280 | 1380 2120 | 2260 | 2400 | 2540
1100 | 1200 | 1290 1990 | 2120 | 2250 | 23%0
1040 | 1130 | 1220 1870 | 1990 | 2120 | 2240
980 | 1060 | 1150 1770 | 1880 | 2000 | 2120
930 | 1010 | 1090 1670 | 1780 | 1890 | 2000
830 | 960 | 1040 1590 | 1600 | 1800 | 1900 |
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 = ¢} span.




CAMBRIA STEEL. 77

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

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

STANDARD I-BEAMS.

5 Inch No. B 13, 6 Inch No. B17.

9756 12.256 1476 12.26 14.75 17.26
1bs. 1bs. 1bs. 1bs. ibs. 1bs.

o | 12000 | 14520 | 16160 | 19370 | 21320 | 23280
& | 10320 | 11620 | 12030 | 15490 | 17050 | 1860

8600 9680 10770 12910 14210 15520
8300 9230 11070 12180 13300
7260 8080 9680 10660 11640
6460 7180 8610 9470 10350
5810 6460 7750 8530 9310

5280 5880 7040 7750 8460
4840 5390 6460 7110~ 7760

7870
$450
5730
5160
4690
4300
fin | un | 060 | 6560 | 7160
3440
3220
3030
2870
2720
2580

4150 4620 5530 6090 6650
3870 4310 5160 5680 6210

63 | 4040 | 4810 | 5330 | 58
3420 | 3800 | 4560 | 5020 | 5480
3230 | 3590 | 4300 | 4740 | 5170
3060 | 8400 | 4080 | 4490 | 4900
2000 | 920 | %0 | 4260 | 4660

2460 | 2770 3080 3690 4060 4430
2340 | 2640 2040 3520 3880 4230
2240 | 2530 2810 3370 3710 4050
2150 | 2420 2690 3230 3550 3880
2060 | 2320 2590 3100 3410 3720

1980 | 2230 2490 2980 3280 3580
1910 | 2150 2390 2870 3160 3450
2670 2040 8210

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

Safe loads below are figured for fibre stress of 16000 pounds j,
square inch and include weight of beam.

STANDARD I-BEAMS.

Distanos - ——
petween | 7 Inch No. B 21, 8 Inch No. B 25.
186 | 17.6 20 18.00 | 20.25 | 2R.76 | 25.25 ‘

in feot,
ibs. | 1bs. 1bs. 1bs. 1bs. 1bs. 1bs,

27600 | 20850 | 32140 | 87920 | 40130 | 42740 | 45360
22080 | 23880 | 25710 | 303307 32100 | 84190 | 36200 |

4

5

6 | 18400 | 19900 | 21430 | 25280 | 26750 | 28500 | 30240

7 | 15770 | 17060 | 18370 | 21670 | 22930 | 24420 | 25920

8 | 13800 | 14930 | 16070 | 18060 | 20060 | 21370 | 22680
9 | 12270 13270 | 14280 | 16850 | 17830 | 19000 | 20160

10 | 11040 | 11940 | 12860 | 15170 | 16050 | 17100 | 18140

11 | 10040 | 10860 | 11690 | 13700 | 14590 | 15540 | 16490
9200 r 9950 | 10710 | 12640 | 13380 | 142560 | 15120
13 | 8480 | 9100 | 9890 | 11670 | 12350 | 13150 | 13960
7800 | 8530 | 9180 | 10830 | 11470 | 12210 | 12960

15 |77800 | 7960 | @570 | 10110 | 10700 | 114 12100

6900 | 7460 | 8030 9480 | 10030 | 10600 | 11340

16
17 | 6490| 7020| 7560 | 8920 | 0440 | 10060 | 10670
18 | 6130 6630 7140 8430 | 8920 | 9500 1@0
19 | 5810| 6280 | 6770 | 7980 | 8450 | 9000 0
20 | b5520| 5970 | 6430 | 7580 | 8030 | 8550 | 9070

5260 | 5600 | 6120 TR0 [ 7640 | 8140 | 8640
5020 | 5430 | 6840 6890 | 7300 | 7770 | 8250
4800 | 5190 5590 6500 | 6980 | 7430 | 7890
4600 | 4980 5360 6320 | 6690 | 7120 | 7560
4420 | 4780 | 5140 6070 | 6420 | 6840 | 7260

4250 | 4500 | 4940 5830 6170 6580 6980
4000 | 4420 | 4760 5620 5040 6330 6720
8040 | 4260 4590 5420 5730 6110 8480
o 3810 | 4120 | 4430 |- 5230 5530 5900 6260

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

Safe loads above dotted line are greater than safe loads for web crip-
pling as shown on pages 64 to 66 inclusive.

SRR Rikpx
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LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.
loads below are figured for fibre stress of 16000 pounds per
g inch and include weight of beam.

; STANDARD I-BEAMS.

9 Inch No. B 29. 10 Inch No. B 33.

21 26 30 356 256 30 35 40
ibs. | lbs. | 1bs, | Ibs. ibs. | 1bs. | 1bs. 1bs.

25160 | 27240 | 30180 | 83120 | . S-<iie
29370 | 24210 | 26830 | 20440 | .... | ..o | couo | ...,
20130 | 21790 | 24150 | 26500 | 26050 | 28620 | 31240 | 33850

18300 | 19810 | 21950 | 24090 | 23680 | 26020 | 28400 | 30780

12580 | 13620 | 15090 | 16560 | 16280 | 17800 | 19520 | 21160
11180 | 12110 | 13410 | 14720 | 14470 | 15900 | 17350 | 18810

8390 | 9080 | 10060 | 11040 | 10850 | 11930 | 13020 | 14110

7740 | 8380 | 9290 | 10190 | 10020 | 11010 | 12020 | 13020
7460 | 8070 | 8940 | 9810 | 9650 | 10600 | 11570 | 12540
7190 | 7780 | 8620 | 9460 | 9300 | 10220 | 11160 | 12090
20 | 6940 | 7510 8330 | 9140 | 8980 | 0870 | 10770 | 11670
30 | 6710| 7260 | 8050 | 8830 | 8680 | 9540 | 10410 | 11280

6400 | 7030 | 7790 | 8550 | 8400 | 9230 | 10080 | 10920

wees | ewes | vees | waum | B140( 8950 | 9760 | 10580

i Sl siwol resad Jizes o 7800 | 8670 | 9470 | 10260

For safe loads below the heavy lines, the deflections will be greater
n the allowable limit for plastered ceilings = y}5 span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMBRIA I BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD STANDARD-SPE-

: I-BEAMS. CIAL I-BEAMS.
between | 12 Inch No. B 41, 12 Inch No. B 105.
S_BF: 31.6 35 40 40 45 10 b5
in

1bs. | 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

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

11 | 34880 | 36890 | 39740 43470 | 46180 | 49030 | 51880
12 | 81970 | 33820 36430 89840 | 42330 | 44940 | 47560
13 | 20510 | 31220 33630 36780 | 39070 | 41480 | 43900
14 | 27400 | 28990 | 31230 34150 | 386280 | 38520 | 40760
15 | 25580 | 27050 | 29140 31880 | 33860 | 35060 | 38040

16 | 23080 | 25360 | 27320 20880 | 81750 | 33710 | 85670
17 | 22570 | 28870 25720 28130 | 29830 | 31720 [ 33570
18 | 21310 | 22540 | 24290 26560 | 28220 | 29960 [ 31700
19 | 20190 | 21360 | 23010 25160 | 26730 | 28380 | 30040
20 | 19180 | 20290 21860 23910 | 25400 | 206060 | 28530

21 | 18270 19320 20820 22770 | 24190 | 25680 | R7170
22 | 17440 18450| 19870 21730 | 23090 | 24510 | 25940
16680 | 17640 | 19010 20790 | 22080 | 23450 | 24810
15990 | 16910 | 18220 19920 | 21160 | 22470 | 23780

23
24
95 | 75350 | 16230 | 17400 | 10130 | 20320 | 21570 | 22830
26

14760 | 15610 | 16810 18300 | 19540 | 20740 | 21950
27 | 14210 15030 | 16190 17710 | 18810 | 19970 | 21140
28 | 18700 | 14490| 15610 17080 | 18140 | 19260 | 20380
29 | 13230 13990| 15070 16490 | 17510 | 18600 | 19680
30 | 12780 13530 | 14570 16940 | 16930 | 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 | 17200
34 | 11280 | 11940 | 12860 14060 | 14940 | 15860 | 16780
35 | 10960 | 11590 | 12490 13660 | 14510 | 15410 | 16300

36 ' 10660 ' 11270 ' 12140 13280 ' 14110 ' 14080 ' 15850

For safe loads below the heavﬁnes, the deflections will be greatc.;
than the allowable limit for plastered ceilings = 4} span.
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FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS.

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

STANDARD I-BEAM.

15 Inch No. B 53.
42 45 1¢] 1.1 —80
1bs. 1bs. 1bs. 1bs. 1bs.

52890 58920
44880 46310 49110 51910 54710
418380 43220 45840 48450 51060

39270 40520 42070 45420 47870
36960 38140 40440 42750 45060
84900 36020 88200 40370 42550
33070 34120 36190 38250 40310
31410 82420 34380 36340 38300

29920 30870 32740 34610 36470
28560 20470 31250 33030 |, 4820

33300
26180 27010 28650 30280 31910
30640

24160 24040 26440 27950 20460
23270 24010 25460 26920 28370
22440 23150 24550 25960 27360
21660 22360 23710 25060 26410
20940 21610 22020 24220 25530

20270 20910 22180 23440 24710
19630 20260 21490 22710 23940
19040 19650 20830 22020 23210
20220 21370 22530
17950 -18520 19640 20760 21880

17450 18010 19100 20190 21280

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

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

square inch and include weight of beam.

STANDARD-SPECIAL I-BEAM.

Distance

betweon 15 Inch HO. B 109.

supports =5

i fest 80 65 70 75 80

1bs. 1bs. 1bs. 1bs. 1bs.

10 86610 90470 94300 98310 102230
i1 78740 82240 85810 80370 92040
12 72180 75390 78660 81920 85190
13 66630 69590 72610 75620 78640
14 61870 64620 67420 70220 73020
15 67740 60310 62020 65540 68150
16 54130 56540 58990 61440 63890
17 50850 53220 55520 57830 60140
18 48120 50260 52440 54620 56790
19 45690 47610 49680 51740 53810
20 43310 45230 47190 49160 51120
21 41240 43080 44950 46810 48680
22 30370 41120 42000 44690 46470
23 37660 39330 41040 42740 44450
24 36090 37690 39330 40060 42600
25 34650 36190 37750 39320 40890
26 33310 34790 36300 37810 39320
2 32080 33510 34960 36410 37860
28 30930 32310 33710 35110 36510
29 20870 31200 33000 35250
30 28870 30160 31460 32770 34080
3 27940 20180 30450 31710 32080
22 27070 28270 20600 30720 31950
33 26250 27410 28600 29790 30980
b 25470 26610 27760 28010 30070
35 24750 25850 26970 28090 29210
36 24060 25130 26220 27810 28400

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

- TRIBUTED FOR CAMBRIA I BEAMS.

afe loads below are figured for fibre stress of 16 000 pounds per
gre inch and include weight of beam,

STANDARD-SPECIAL I-BEAM.

15 Inch No. B 113.

80 =151 20 21, 100
1bs. 1bs. 1bs. 1bs. 1bs.

112230 116030 119960 123880 127800

102030 105490 109050 112620 116180
93520 96700 99960 103230 106500
86330 89260 92270 95200 98310
80160 82880 85680 88480 91280

74820 77360 79970 82580 85200

70140 72520 74970 77420 79870
66020 68260 70560 72870 76180
62350 64460 66640 68820 71000
50070 61070 63130 65200 67260
66110 58020 59980 61940 63900

53440 55250 57120 58900 60860
54530

48300 50450 52150 53860 55560
46760 48350 49980 51620 53250
44890 46410 47980 490550 51120

43170 44630 46140 47650 49150
41570 42980 44430 45880 47330
40080 41440 42840 44240 45640
38700 40010 41360 42720 44070
87410 33680 39990 41200 42600

. 36200 37430 38700 39960 41230
35070 36260 37490 38710 39940
84010 35160 36350 37540 38730
33010 34130 85280 36430 47590
32070 33150 34270 35390 36510

81170 32230 33320 34410 35500
or safe loads below the heavy lines, the deflections will be greater

: 1 the allowable limit for plastered ceilings = y}y span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA I'BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAMS.

Distance =
between 18 Inch No. B 65. 20 Inch No. B 73.
R 55 a0 (1] 70 B85 70 75_h 1
in foat,

1bs. 1bs. 1bs. 1bs. ibs. 1bs. 1bs.

10 | 94290| 99770 | 104470 | 109180 | 124750 | 130110 | 135340

11 | 85720 | 90700 | 94980 | 99250 | 113410 | 118280 | 123040
12 | 78570 | 83140| 87060 | 90980 | 108960 | 108430 | 112780
13 | 72530 | 76740 80360 | 83980 95960 | 100090 | 104110
14 | 67350 | 71260 74620 | 77990 89110 | 92040 | 96670
15 | 62860 | 66510| 69650 | 72700 83170 | 86740 | 90230

16 | 58930 | 62360 | 65300 | 68240 77970 | 81320 | 84590
17 | b5460 | 58650 | 61460 | 64220 73380 | 76540 | 79610
18 | 52380 | 55430 | 58040 | 60660 69310 | 72280 | 75190
19 | 49630 | 52510 | 54990 | 57460 65660 | 68480 | 71230
20 | 47140 | 49880 | 52240 | 54590 62870 | 65060 | 67670

44900 | 47510 | 49750 | 51990 50400 | 61960 | 64450
42860 | 45350 | 47490 | 49630 56700 | 59140 | 61520
40990 | 43380 | 45420 | 47470 54240 | 56570 | 58840
30290 | 41570 | 43530 | 45490 51880 | 54210 | 56390
87720 | 30910 | 41790 | 43670 49900 | B2040 | 54140

36260 | 38370 | 40180 | 41990 47980 | 50040 | 52050
84020 | 36950 | 38600 | 40440 46200 | 48190 23;3{0]
32510 | 34400 | 36030 | 87650 43020 | 44870 | 46670
31430 | 33260 | 34820 | 36390 41580 | 43370 | 45110

80420 | 32180 | 33700 | 35220 40240 | 41970 | 43660
20460 | 31200 | 32650 | 34120 38080 | 40660 | 42290
28570 | 30230 | 31660 | 33080 37800 | 39430 | 41010
27730 | 29340 | 30730 | 82110 36600 | 38270 | 39810
26940 | 28510 29850 | 31190 35640 | 37170 | 38670

37590
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g LOADS IN POUNDS UNIFORMLY DIS-
" TRIBUTED FOR CAMBRIA I BEAMS.

Joads below are figured for fibre stress of 16000 pounds per
inch and include weight of beam,

STANDARD-SPECIAL I-BEAM.

_e——
il

20 Inch No. B 121

r' 80 85 | 90 95 100
| 1bs. 1bs. 1bs. 1bs. 1bs.

156410 | 160910 166140 171870 176600
| 142190 | 146280 151040 155790 160540

64360 66460 70640
60160 61890 63900 65010 67920
57930 61530 63470 65410

48880 51920 55190
47400 48760 50350 51930 53510
46000 47330 48360 50400 51940




88 CAMBRIA STEEL,

SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMERIA I.BEAMS.
Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAM.

Distancs X ET]
e 24 Inch No. B 89,
infwt. | go 85 oo, 95 100

ibs. 1bs. 1bs. ibs. 1bs.

10 | 185530 192700 198970 205240 211520

-------------

11 | 163660 175180 180880 186590 192290

12 | 154610 | “{60580° | 165810 171040 176270
13 | 149720 | 148230 153050 157880 162710
14 | 132520 | 137640 142120 146600 151080

15 | 128880 128460 132650 136880 141010

16 | 115960 120430 124860 128280 132200

17 109140 113350 117040 120730 124420

18 103070 107050 110540 114020 117510 f
19 47650 101420 104720 108020 111330 ]'
20 92770 96350 99480 102620 105760 |
21 | 88350 91760 04750 97740 100720 '
2 84330 87590 90440 93290 96140

23 80670 83780 86510 809240 91960

24 77300 80290 82000 85520 88130

25 74210 77080 79590 82100 84610

26 71860 74110 76530 78940 81350

14 68720 71370 73690 76020 78340

28 66260 68820 71060 73300 75540

20 63080 66450 68610 70770 72040

30 61840 64230 66320 63410 70610

31 50850 62160 64180 66210 68230

32 57980 60220 62180 64140 66100

a3 56220 58390 60200 62200 64100

H 54570 56630 58520 60370 62210

35 53010 55060 56850 58640 60430

36 51540 53530 556270 57010 58760

Safe loads above dotted line are greater than safe loads for web crip-

pling, as shown on pages 64 to 66 inclusive.
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CAMBRIA STEEL. 87

LOADS IN POUNDS UNIFORMLY DIS-
BUTED FOR CAMBRIA CHANNELS.

ds below are figured for fibre stress of 16000 pounds per
th and include weight of channel.

STANDARD CHANNELS.

8 Inch No. 5. 4InchNo.C9. | &InchNo.C13.

6 5256 | 625 | 7.26 8.6 2] 11.5
1bs. | 1bs. | 1bs. ibs. | 1bs. 1bs. | 1bs.

8680 | 5060 | 5570 | 6090 | 7910 | 9460 | 11100
2040 | 4050 | 4450 | 4870 | 6330 | 7570 | 8880

2460 | 3370 | 3710 | 4060 [ 5270 | 6310 | 7400
2100 | 2890 | 3180 | 3480 | 4520 | 5410 | 6340
1840 | 2530 | 2780 | 3050 | 3960 | 4730 | 5550
1630 | 2250 | 2470 | 2510 | 3520 | 4210 | 4930
1470 | 2020 | 2030 | 2440 | 3160 | 3700 | 4440

1340 | 1840 | 2020 | 2210 | 2880 | 3440 | 4040
1230 | 1690 | 1860 | 2030 | 2640 | 3150 | 3700
1180 | 1560 | 1710 | 1870 | 2430 | 2010 | 3410
1050 | 1440 | 1590 | 1740 | 2260 | 2700 | 8170

980 | 1350 | 1480 | 1620 | 2110 | 2520 | 2060

920 | 1260 | 1390 | 1520 | 1980 | 2870 | 2770
870 | 1190 | 1310 | 1430 | 1860 [ 2230 | 2610
820 | 1120 | 1240 | 1350 | 1760 | 2100 | 2470
770 | 1060 | 1170 | 1280 | 1670 | 1960 | 2340
740 | 1010 | 1110 | 1220 | 1580 | 1890 | 2220

700 | 960 | 1060 | 1160 | 1510 | 1800 | 2110
670 | 920 [ 1010 | 1110 | 1440 | 1720 | 2020
640 | 830 | 970 | 1060 | 1380 | 1650 | 1930
610 | 840 | 930 | 1020 | 1320 | 1580 | 1850
690 | 810 ' 890 ! 970 | 1270 ' 1510 ' 1780

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




CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.
Safe loads below are figured for fibre stress of 16000 pounds per

square inch and include weight of channel.

STANDARD CHANNELS.

—

13
1bs.

8 |105
1bs. | 1bs.

6 Inch No. C 17,

15.6
1bs.

7 Inch No. C 21.

2756
1bs.

12.26
1bs.

14.76 ‘
1bs.

116560 13440 15400
9240 10750, 12320

7700, 8960 10270
5800! 7680 M
5780, mu
5130 59’:’OI
4620 5380| 8180

4200‘ 4890, 5600
3850 4480 5130

SSODI 3840, 4400
8080‘ 3580 4110
|
2890 3360,
2720 3160| 3620
2570 2990/ 3420
2430/ 2830/ 3240
2310 2690 3080

oo ae 2|
2100 2440
2010 zsm;
1930 240 270

1850 2150

'mm 740 |

3350 |

17360
13890

11570
9920

8680
7720
6940

6310
5790

530
4960

4630

16070
12850

10710

7140 |
6430

5840

18410
14730

12280
10520

8180
7370

6700

5360 | 6140

4940 |

2570 |

5670

| 5260 | 5910 | 6570 |

4910

4600
|4830

| 4090

3880
3680

3510
3350
3200 |
| 3070

2050 '

9210 | 10850

| 20700
| 16560

13800
11830 |

| 9200
8280

7680
6900

6370 | 7070

‘W 6130
| 5180 | 5750
| 4870 | 5410
b110
4840
4600
4380

4180
4000
| 3830 |
3810

3680 '

10110

9100
8430
7780
7220
6740

6320
5950
5620
5320
5060

4810
4600
4400
4210
4040

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




CAMBRIA STEEL.

: LOA.DS IN POUNDS UNIFORMLY DIS-

FOR CAMBRIA CHANNELS.

STANDARD CHANNELS.

8 Inch No. C 25.

9 Inch No. C 29.

13.756

1bs. 1ba. I

7310

6490

6150
6850

6570
5310
o0 |
4870 |
4680 |

4570

4170
4000
3840

18.76 | 21.25

1bs.

7080

6700
6370

6070
5790
5540
5310
5090

13.25
1bs.

5100

4670 |
4490 |

20
1bs.

15
1bs.

256
1bs.

30130 !33020!41900
24110 28810 33520

20090 24010 27930
20580 23940
18010 20950
1601018620
14410 16760

13100 15240
12010/13970
11080 12890
10200 11970
9600 11170

m]mm
8470/ 9860
3000, 9910

8820
7200, 8380

5760, 6700

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




00 CAMBRIA ETEEL.

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

Safe loads below are figured for fibre stress of 16 000 pounds pe;
square inch and include weight of channel,

STANDARD CHANNEL.

Distance
10 Inch No. C 33.
15 "_sa(; : 8 | 80 ss. )
;m’ 15
1bs. 1bs. 1bs. 1bs. ibs.
10 14270 16790 19410 22020 24640

11 12970 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 18760 15400
17 8390 0880 11420 12050 14490
18 7930 0330 10780 12240 13690

19 7510 8340 10220 11590 12970
20 7130 8400 9700 11010 12820
21 6790 8000 9240 10490 11730
22 6490 7630 8820 10010 11200
23 6200 7300 8440 9680 10710
24 5940 7000 8090 9180 10270
25 5710 6720 7760 8810 9860
26 5490 6460 7460 8470 9480
27 5280 7190 8160 9130
28 5100 6000 6930 7870 8300
29 4920 5790 6690 7590 8500
30 4760 5600 6470 7340 810

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




CAMBRIA STEEL. 21

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

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

STANDARD CHANNEL.

12 Inch No. C 41.
20.6 25 30 385 40
1bs ibs 1bs. 1bs. 1bs

8760 9850 11050 12260 13470
8440 9480 10640 11810 12070
8130 9140 10260 11380 12500
7850 8830 9910 10990 12070
7590 8530 9580 10620 11670

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




o2 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMERIA CHANNELS.

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

Distance - e —
e 15 Inch No. C 53.
o 33 et Ll £ R | s0 | &5
in feet, | |
1bs, tbs. | 1bs. | 1bs. | 1bs. 1bs.

i
10 | 44450 | 45500 | 4420 | 5330 | 67270 | 61190
| . |

11 | 40410 | 41370 44930 48500 52060 55630
12 | 37040 | 37920 41190 44460 47720 50990
13 | 34100 | 35000 38020 41040 44050 47070
14 | 81750 | 32500 35300 38100 40910 43710
15 | 20630 | 30340 32050 35560 38180 40790

16 | 27780 | 28440 30890 33340 35790 88240

20 | 22230 | 22750 24710 26670 80590
21 | 21170 | 21670 23540 25400 27270 29140
22 | 20210 | 20680 2470 24250 26030 27810
23 | 19330 | 19780 21490 23190 24900 26600
24 | 18520 | 18960 20590 22230 23860 25500
2% | 17780 | 18200 19770 21340 22010 24480
26 | 17100 | 17500 19010 20620 23530
27 | 16460 | 16850 18810 19760 21210 22660
28 | 15880 | 16250 17650 19060 20450 21850
20 | 15330 | 15690 17040 18400 19750 21100
30 ! 14820 ' 15170 16470 17780 19090 20400

|
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CAMBRIA STEEL.

ACING 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 I-BEAMS.

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

5.5 8.5 7.5 7.5 8.5 9.5 | 10.5
1bs. 1bs. ibs. 1bs. 1bs. | 1bs. | 1bs.
11.0 12.0 129 19.9 21.2 22.56 23.8

i 7.9 8.3 12.7 13.6 14.4 15.2
4.9 5.3 5.8 88 9.4 10.0 10.6
3.6 3.9 4.2 6.5 6.9 7.8 7.8
2.8 3.0 3.2 5.0 5.3 5.6 5.9
2.2 24 2.6 3.9 42 4.4 4.7
1.8 1.9 21 3.2 34 3.6 3.8
15 1.6 1.7 2.6 28 3.0 3.1
1.2 1.3 14 2.2 24 2.5 2.6
1.0 1.1 1.2 1.9 2.0 2.1 23

e b i 1.1 1.6 1.7 1.8 1.9
e 14 1.6 1.6 1.7
v 1.2 1.3 14 1.5

S 9 A% 1.1 1.2 13 1.3
$arns . 1.0 1.0 1.1 1.2
cws 1.0 1.1
spacings below the heavy lines the deflecti vill be g than the

limit for plastered ceilings = yi5 span.

spacing =

Intensity of loading from table

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

New intensity of loading

-% Comp

d spacing from table.




04 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR UNI.
FORM LOAD OF 100 LES. PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAMS.

Distance
between
wre| 5 Inch No. B 13, 8 Inch No. B17.
in ‘ 8.756 | 12,26 14.75 19.25 14.75 I 1725
foat. 1bs. s ibs. bs. | 1bs,
4 32.2 36.3 404 4&4 53.3 58.9
5 20.6 23.2 25.9 31.0 34.1 37.2
6 14.3 16.1 18.0 21.56 23.7 25.9
7 10.5 11.9 13.2 15.8 174 19.0
8 8.1 9.1 10.1 12.1 13.3 145
: ] 6.4 7.2 8.0 9.6 10.5 115
10 5.2 5.8 6.5 7.7 8.5 9.3
11 4.3 4.8 5.3 6.4 7.0 7.9
12 3.6 4.0 4.5 5.4 5.9 6.5
13 3.1 3.4 3.8 4.6 6.0 5.5
14 2.6 3.0 3.3 4.0 4.4 4.8 |
15 23 2.6 2.9 34 3 41
16 2.0 2.3 2.5 3.0 3.3 3.8
17 18 2.0 2.2 2.7 3.0 3.2
18 16 1.8 2.0 24 2.6 2.9
19 14 1.6 1.8 21 24 2.8
20 13 1.5 1.6 1.9 2.1 2.3
21 1.2 1.3 1.5 1.8 1.9 21
22 1.1 1.2 1.3 1.8 1.8 1.9
23 1.0 1.1 12 1.5 1.6 18
24 1.0 1.1 1.3 1.5 1.8
25 1.0 1.2 14 1.5
26 - p 1.0 11 13 14
K7 1.1 1.2 1.3
28 Shie 1.0 1.1 12
29 AN 00 1.0 | 11
l.llo\r:;i :?acill:%;rbell::c :.:ng cijn;,slxi::“l:h: deflections will be greater than the |
Spacings for ol.?ler intensities of Iom;ing may "be obtained from those in tables as i

T < 1 f loading from tab!
o T A ntensity of loading from table C 3 cing 6
E PACIDE = "New intensity of loading X L4 i table




CAMBRIA STEEL.

256

SQUARE

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

BACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER

STANDARD I-BEAMS.

*7 Inch No. B 21 8 Inch No B 25.
15 ] 17.5 | 18.00 | 2025 2275 | 2525
: lha : i.'_ l_lts. | | 1bs, 1bs. i
| 69.0 | 746 | 803 | 948 1003 1060 (1134
442 | 478 | 514 |6017 | ea2 | 684 | 726
307 | 832 | 85.7 | 421 | 448 | 475 | 504
244 | 262 | 31.0 | 32.8 | 349 | 870
17.8 | 187 | 201 | 237 | 251 | 267 | 28.3
186 | 147 | 159 | 187 | 198 | 21.1 | 224
110 | 119 | 129 | 152 | 181 | 17.1 | 181
91 | 99 | 108 |125 | 133 | 141 | 150
7.7 83 | 89 |105 | 111 | 119 | 126
a5 | 71 | 76 | 90 | 95 | 101 | 107
86 | 81 | 68 | 77 | 82 | 87 | 93
49 | 63 | 67 | 67| 71 | 76 | 81
43 | 47 | 560 | 59 | 63 | 67 | 71
88 | 41 | 44 |" 52 | 66 | 59 | 63
84 | 37 47 | 50 | 53 | 58
3.1 83 | 86 | 42 | 44 | 47 | 50
28 | S0 | 82 | 88 | 40 | 43 | 45
25 (| 27 | 290 | 34 | se | 89 | 41
23 | 25 | 27 | 31 | 33| 85 | 37
2.1 23 | 24| 20| 30| 32 | 84
19 | 21 | 22 | 26 | 28 | 80 | 81
18 | 19 | 21| 24 | 26 | 27 | 29
16 | 18| 19 | 22 | 24 | 285 | 27
15 16 | 18| 21 | 22 | 238 | 25
14 | 15 16 | 19 | 20 | 33 | 23
1.3 14 as.! 18] 39 ! 20 | as

W below the heavy lines the defl
ble limit for plastered celhnga Eﬁ,,
g err L mny be obtai

a'lch the dotted lines the safe loads fnrbenrhwi are greater than

Ireb crlppl.mg, as explained on pages 64 to 66 inc

I-l-llve

I ity of loading from table

E= "New intensity of loading

X Comp

Pl

than the

d from those in tables as

ing from table,




06 CAMBRIA STEEL.

SPACING OF CAMBRIA LBEAMS 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.

Distanes BTWARD I-BEAMS.
Wrme | 9 TInch No.B 20, | 10 Inch No. B 33.
in 21 25 30 35 25 30 | 385 40
foel. Ibs. | 1bs. | 1bs. | 1bs. | 1bs. | 1ba. | 1ba. | Ibs.
8 3815 341 [37.7 414 | ... | vevs | soss
9 |2490 (269 208 327 | .coo | vovs | evee | voes
10 | 201 |21.8 | 241 | 26.5 | 26.0 | 28.6 | 31.2 |33.9
11 |16.6 | 18.0 | 20.0 | 219 | 21.5 | 23.7 | 25.8 | 28.0
12 (140 15.1 | 168 | 184 |18.1 (190.9 | 21.7 |235
13 |119 129 143 |15.7 | 154 |16.9 | 18,5 | 20.0
14 |103 |11.1 123|135 | 133 | 14.6 | 1569 |17.3
15 89| 9.7 1107 [11.8|11.6 |12.7 | 139 |15.0
16 79| 85| 94 (104|102 112 |122 |13.2
17 70| 76| 84| 92| 9.0 | 9.0 |108 117
18 62| 67| 76| 82| 80| 88| 9.6 104
19 68| 60| 67| 73| 72| 78| 87| 94
20 50| 4| 60| 66| 65| 72| 78| 85
21 46| 49| 55| 60| 69| 65| 7.1 | 7.7
22 42| 45| 6O| 65| 64| 59| 65| 7.0
23 38| 41| 46| bO| 49| 54| 59 | 684
24 35| 38| 42| 46| 45| 50| 54| b9
26 32| 36| 89| 42| 42| 46| 50| 54
26 30| 32| 36| 39| 88| 42| 46| 5.0
27 28| 30| 33| 36| 36| 39| 43| 46
28 26| 28| 3.1 34| 33| 37! 40| 43
20 24| 26| 29| 32| 31 34| 37| 40
30 22| 24| 27| 29| 29| 32| 35| 38
31 21| 23| 256| 28| 27| 30| 33| 85
32 25| 28| 31| 33
33 it Mo, 241 261 29| 3.1 k
For |g.|cin beILw |h: h?ﬁ'y lines the deflections will be greater than the
'""'é;:?-mz'rturm T et ot st iyt ibies xs
follows : 5 .
Required spacing = h;:':‘:::‘}::'gfg::;:& ¥ Computed spacing from table.

R e



CAMBRIA STEEL.

97

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.

G OF CAMBRIA I.BEAMS FOR UNI-

or spacings below the heavy lines the
: E:itﬁr o

ceilings

gs for of

spacing =

lastered
o

Intensity of loading from table

" | STANDARD SPECIAL
I-BEAM. I-BEAM.
12 Inch No. B 41, 12 Inch No. B 105.
31.5 35 40 40 | 45 | 50 55
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
884 | 408 | 437 | 47.8 | 508 | 539 | 7.1
817 | 835 | 361 | 39.56 | 420 | 446 | 47.2
266 | 282 | 804 | 332 | 853 | 37.5 | 39.6
227 | 240 | 259 | 283 | 301 | 319 | 338
1968 | 207 | 223 | 244 | 259 | 275 | 201
17.1 | 180 | 194 | 21.3 | 226 | 240 | 254
i80 | 159 | 17.1 | 187 | 198 | 211 | 23238
i8S | 140 | 161 | 165 | 176 | 1877 | 1979
s | 125 | 136 | 148 |: 15.7 | 16.8 | 1768
306 | 112 | 121 | 132 | 141 | 149 | 158
96 | 101 | 109 | 120 | 127 | 135 | 143
8.7 0.2 99 | 108 | 115 | 122 | 129
7.9 84 9.0 99 | 105 | 11,1 | 118
7.3 7.7 83 2.0 96 | 102 | 108
8.7 7.0 7.6 8.3 8.8 9.4 9.9
6.1 6.5 7.0 ¥ &y | 8.1 8.6 2.1
5.7 6.0 6.5 7.1 7.5 8.0 8.4
5.3 5.6 6.0 6.6 7.0 7.4 7.8
4.9 5.2 5.6 6.1 8.5 6.9 7.3
4.6 4.8 5.2 5.7 6.0 6.4 6.8
43 45 4.9 5.3 5.6 6.0 6.3
4.0 4.2 4.5 5.0 5.3 5.6 5.9
3.7 4.0 4.3 4.7 5.0 5.3 5.6
3.5 3.7 4.0 44 4.7 5.0 5.2
33 3.5 3.8 41 A 4.7 4.9
3.1 3.3 3.6 3.9 41 4.4 4.7
3.0 3.1 34 8.7 3.9 4.2 44
Jefl will be g than the

== 8 n.
ities of 1 !h_. xy be obtained from those in tables as

New intensity of loading

¥ Comp

1 spacing from table,




o8 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.
jssw |  ~ SBSTANDARD I-BEAM. Ll
between 3
sy 15 Inch No. B_qg._ =i |

in 42 ‘ 45 l 80 | &8 80
foot 1bs 1bs. ths. | 1bs 1bs.
10 628 | 648 68.8 F 72.7 76.6
11 51.9 53.6 56.8 60.1 63.3
12 | 436 | 450 477 | 505 53.2
13 37.2 384 407 | 430 2
14 320 | 331 351 | 871 39.1
15 279 | 288 30.6 | 323 340
16 24.5 25.3 26.9 284 29.9
17 21.7 224 23.8 25.1 26.5
18 194 20.0 21.2 224 23.6
19 17.4 18.0 19.0 20.1 21.2
20 15.7 16.2 17.2 18.2 19.1
21 142 14.7 15.6 16.5 174
22 13.0 134 142 15.0 15.8
23 119 | 123 13.0 13.7 145
24 0" MY 1Y 11.9 12.6 13.3
25 101 | 104 11.0 116 12.3
§ el o el e ol

1 ! .5
28 8o | 83 8.8 9.3 9.8
20 7.5 | 7.7 8.2 8.6 9.1
30 7.0 | 7.2 7.6 8.1 8.5
31 6.5 6.7 7.2 7.6 8.0
32 6.1 6.3 8.7 | 71 7.5
33 5.8 6.0 6.3 6.7 7.0
34 5.4 5.6 5.9 6.3 6.6
356 5.1 5.3 5.6 5.9 6.3
36 4.8 5.0 53 ’ 5.6 59
For s?dn belolr th: buvy li.nu the deflections will be greater than the
s;mmp e e o souitq may be obtained from those in tables as
¥ lnm:ly of loading from table s
M“h‘d PACIOE = “New intensity of loading 3 Gompaned spacialy fgm tabls.

ey



CAMBRIA STEEL, 29

sJPACING OF CAMBRIA I-BEAMS FOR UNI-
i FORM LOAD OF 100 LBS. PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams,
Maximum fibre stress 16000 pounds per square inch.

SPECIAL I-BEAWM.
E 15 Inch No. B 109.
80 86 70 75 80
1bs. 1bs. 1bs. 1bs. 1bs.
86.6 90.56 944 98.3 1022
71.6 74.8 78.0 81.2 84.5
60.1 62.8 65.56 68.3 71.0
51.3 63.56 55.9 58.2 60.5
44.2 46.2 48.2 50.2 52.2
38.6 40.2 41.9 43.7 454
33.8 35.3 36.9 38.4 39.9
30.0 31.3 32.7 34.0 354
28.7 27.9 29.1 30.3 31.6
24.0 25.1 26.1 27.2 28.3
21.7 22.6 23.6 24.6 25.6
19.6 20.5 214 22.3 23.2
17.9 18.7 19.56 20.3 21.1
16.4 ) b s - 17.8 18.6 19.3
15.0 15.7 16.4 17.1 17.7
13.9 145 15.1 15.7 16.4
12.8 134 140 145 15.1
11.9 ; 12.4 12.9 13.5 14.0
1.0 5 1185 12.0 12.5 13.0
10.3 10.8 11.2 11.7 12.2
0.6 10.1 10.56 109 114
9.0 9.4 9.8 10.2 10.6
8.5 8.8 9.2 0.6 10.0
8.0 8.3 8.7 2.0 9.4
7.5 7.8 8.2 8.5 8.8
7.1 74 7.7 8.0 8.3
6.7 7.0 7.3 7.6 7.9

'or spacings below the heavy lines the deflections will be greater than the
!eriamil. %:r lastered ceilings = }5 span.
cings for other intensities oﬂuncfing may be obtained from those in tables as
Intensity of loading from table
PACINE = ~"New intensity of loading

¥ Computed spacing from table,




100 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 SPECIAL I"BEAM.
e 15 Inch No. B 113,

i 80 85 20 95 100
foat. 1bs. 1bs. 1bs. 1bs. 1bs.
10 1122 116.0 120.0 123.9 1278
11 92.8 95.9 99.1 1024 105.6
12 77.9 80.6 83.3 86.0 88.7
13 66.4 68.7 71.0 73.3 75.8
14 57.3 59.2 61.2 63.2 65.2
15 49.9 51.6 53.3 55.1 56.8
16 43.8 45.3 46.9 48.4 49.9
17 38.8 402 41.5 42.9 44.2
18 34.6 35.8 37.0 38.2 304
19 381.1 32.1 33.2 34.3 354
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 25.8 264
23 21.2 21.9 232.7 234 24.2
24 19.5 20.1 20.8 21.6 22.2
25 18.0 18.6 19.2 19.8 204
26 16.6 17.2 17.7 18.3 18.9
27 156.4 15.9 16.5 17.0 17.56
28 14.3 14.8 15.3 158 16.3
29 13.3 13.8 143 14.7 15.2
30 12.5 129 | 133 13.8 14.2
31 11.7 | 12.1 12.5 12.9 18.5
32 11.0 11.3 11.7 12,1 1256
33 10.3 10.7 11.0 114 2 i [irg
34 0.7 10.0 104 10.7 111
35 2.2 9.6 9.8 10.1 104
36 8.7 9.0 9.3 9.6 9.9

For s acings below the heavy lines the deflections will be greater than the
allowable limit for&l.::lcmd cellmgs = _FA“ span,

s Spacings for o g may be obtained from those in tables as
ollows :

1 fl
Reguired spacing = .yo o,admg fmm,mh"-!}( Computed spacing from table,

New intensity of loading




CAMBRIA BTEEL.

101

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

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

STANDARD I-BEAMS.

18 Inch No. B 65. 20 Inch No. B 73.

56 80 85 70 85 [ 70 75

1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
94.3 | 99.8 /1045 (109.2 [124.7 |130.1 |135.3
779 | 825 | 863 | 902 [103.1 |107.5 |[111.9
68556 | 603 | 726 | 75.8 | 86.6 904 | 840
55.8 | 68.0 61.8 64.6 73.8 77.0 | 80.1
48.1 50.9 53.3 55.7 63.6 664 69.1
419 | 443 464 | 4856 55.4 57.8 60.2
36.8 39.0 | 408 42.6 48.7 50.8 52.9
32.6 34.6 36.2 37.8 43.2 45.0 | 46.8
20.1 30.8 32.2 33.7 38.56 40.2 41.8
26.1 27.6 28.9 30.2 34.6 36.0 37.5
23.6 24.9 26.1 27.3 31.2 32.6 33.8
214 | 226 23.7 24.8 28.3 20.5 30.7
19.56 20.6 21.6 22.8 25.8 26.9 28.0
17.8 18.9 19.7 20.6 23.6 246 25.6
164 17.3 18.1 19.0 21.7 226 23.5
15.1 16.0 16.7 17.56 20.0 20.8 21.7
13.9 14.8 15.56 16.2 18.56 10.2 20.0
129 | 13.7 143 | 1560 | 17.1 178 | 186
12.0 12.7 13.3 139 15.9 16.6 173
11.2 11.9 124 13.0 148 15.56 16.1
10.6 11.1 116 12.1 139 14.56 15.0
98 | 104 | 109 11.4 | 13.0 | 135 141
0.2 0.7 10.2 10.7 12,2 12.7 13.2
8.7 0.2 9.6 10.0 11.6 11.9 124
82 8.6 9.0 94 | 108 | 113 | 11.9
7% 8.1 8.5 89 | 102 | 106 | 11.0
7.3 7.7 8.1 84 0.6 10,0 | 104
for other ies of loading may be obtained from those in tables as
= iy of loading fiom nbhxcaﬂlwlldlpldug from table.

INg = —ew intensity of loading
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102 CAMERIA STEEL.

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.

demw  SPECIAL I-BEAM.

e | 20 Inch No. B 121 P
tn | 88 90 J 05 ‘ 100
fool, 1bs. 1bs. 1bs. 1bs. 1bs.
10 | 1564 | 160.9 166.1 | 1714 176.6
11 | 1203 | 1830 | 1373 | 1418 145.9
12 | 1086 | 1117 1154 | 119.0 12268
13 92.5 95.2 98.3 | 1014 104.5
14 79.8 82.1 84.8 87.4 90.1
16 89.5 71.6 73.8 76.2 78.5
16 | 611 | 629 64.9 66.9 9.0
17 54.1 56.7 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 30.1 40.2 415 42.8 441
21 35.5 36.5 37.7 38.9 400
22 32.3 33.2 34.3 35.4 36.5
23 29.6 30.4 314 32.4 83.4
24 27.2 27.9 28.8 20.8 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 19.8 204 21.0
30 174 17.9 185 19.0 19.6
31 16.3 16.7 17.3 17.8 184
32 15.3 15.7 16.2 16.7 17.2
33 144 14.8 15.3 15.7 16.2
34 135 13.9 144 14.8 15.3
35 128 13.1 13.6 14.0 14.4
36 12.1 124 12.8 13.2 136

Spacings for other i ities of loading may be obtained from those in tables as
follows :
Required spaci _Iu;‘e:;i?oﬂoldt;‘&mtaber puted spacing from table.

R |




CAMBRIA STEEL. 108

DING OF CAMBRIA IBEAMS 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’rmm I-BEAM.
24 Inch No. B 89.
80 B5 20 :1:] 100
1bs. 1bs. 1bs. 1bs. 1bs.

1855 | 1027 | 1990 | 2052 | 2115
153.3 ___!._5_!_):5_3_“ 164.4 169.6 174.8
128.8 133.8 138.2 142.5 146.9
100.8 114.0 1377 121.4 125.2
947 98.3 101.56 104.7 107.9
835 85.6 88.4 91.2 94.0
72.5 75.3 77.7 80.2 82.6
64.2 66.7 68.8 71.0 73.2
57.3 59.5 6l.4 63.3 65.3
51.4 653.4 55.1 56.9 58.6
46.4 48.2 49.7 51.3 52.9
421 43.7 45.1 46.5 48.0
38.3 39.8 41.1 42.4 43.7
35.1 36.4 37.6 38.8 40.0
32.2 33.5 34.5 35.6 36.7
29.7 30.8 31.8 328 338
274 28.5 20.4 30.4 313
25.5 264 27.3 28.2 29.0
23.7 24.6 25.4 26.2 27.0
22.1 229 23.7 244 25.2
20.6 214 221 228 23.56
19.3 20.1 20.7 214 22.0
18.1 18.8 19.4 20.0 20.7
17.0 179 18.3 188 194
16.0 16.7 17.2 17.8 18.3
15.1 15.7 162 16.8 17.3
14.3 14.9 15.4 15.8 16.3

cuE abowe the dotted lines the sufe loads for bending are greater than

weh crlpplinp as explam:dmc:r; es 64 to Sffo l:‘clg:\i;:m St

d spacing = Inteasity of loading from table ., (i spacing from table,

New intensity of loading




104 CAMBRIA STEEL.

MAXIMUM BENDING MOMENTS IN FOOT

POUNDS FOR CAMBRIA I-BEAMS.

Mazimum Bending i | Maximum Bending

Section| Depth | Weight Momonts, Seotion | Depth | Weight Moments,
Yum- | of per " Foot Pounds, ¥am- | of __ Foot Pounds,
ber, | Beam. | Fook !"ilm | Fibre | per, | Beam.| Foot, | Fibre | Fibre™

Siress | Stress | Btress
__i_iswﬂlhi.iBSMIhu. by i Iﬂwﬂlb&lafrﬂﬂ;h
| Inches,| Pounds, | par Sq. In. por Sg. In. Inﬂw& _Pounds. {per Sq. In.(per 8. In,
B b 8| 55| 220 1770 B105 12 | I 67470 52719
75 | | 1980 | 78530 61350
B9 4 | 75 | 4000| 8180 | v 81070 63339
ul w | g5 | 4270 2330 ¢ | ¢ | 86000, 67190
wl w | 95 | 4580| 8540 | « | ¢ | 90800 70940
wl o« | 105 | 4800 | 3750 | “ ‘ | 95730, 74790
B13) 5 | 975| 6400| 5000 | BL09| 15 | 108270/ 8458)
w| w | 1995| 7200 5680 | « | 113070 8833
w| w | 1475 8130| 6350 | | ¢ %g%g 33190
W " 1 mo

B17| 6 | 1295 | 9730 7600 | « | « 1 ”
“| w | 1475 | 10670 | 8380 Ay Bl
“| « | 1795 | 11600 | 9060 | B118| 15 8 1403773 %osssu
Wl 145070] 1133
Batl 7 |15 |1ssoltosso| | w | 0 [is0000] tision
o i 175 14930 | 11670 “ m 95 154800/ 120940
“l w12 | 16130 | 12600 [ « | « | 100 | 159730| 124790
B2hl 8 |18 | 18030 | 14790 [ p g5 18 | 55 | 117870 92080
)« | 2025 | 20000 | 16630 | - w | w | 60 | 124670/ 97400
L | ) 22.?5 21330 168‘?0 “ W 65 130580 10]-930
“1 % | 2525 22670 (17710 |« |« | 70 | 136530 106670
B29l 9 |2 | 2520019690 [ p73 20 | 65 |156000| 121880
Wi ow [ 25 2720021250 [ w | @ | 70 | 162670] 127080
Wi o« |30 30130 | 23540 i “ 75 | 169200 132190
“| « | 85 | 33070 | 25830
Bl"l 20 | 80 | 195470 152710
00| s SRR | utiEe | e inian0f 157190
4 « | o« |90 | 207730, 162290
:: | : | 35 39070 | 30520 W“ « | g5 | 914270! 167400
| ¢ 40 ) 4220083020 | |« | 00 | 220800] 172500
B 5| 48000 | 87500

g 12| 35| 800D\ 2700 | mea| 24 | 80 [omisro| 181150
al @ | a0 54670 | 42710 L 86 | 240930| 188230
t w | o« | 90 | 248670/ 194270
BIO5| 12 | 40 | 50730 | 46670 | « | « | 95 |[256530| 200420
w, « | 45 | 63470| 49580 [ « | « | 100 | 264400/ 206560




CAMBEIA STEEL. ; 1056

H5 Maximum Bending
"7“ ‘m‘ i Moments,
m | of por Fool Pounds,
RS | o | Db ) P |y ﬁf Foot, | Jibre | Fibre
Inches.
8

Stress | Stress
_|16.000 Ibs,/12 500 Ibs.
Poands. per 8. In. per 8q.In,

s | 4 025 18.75 | 14670 | 11460
LW | 5 | 1600 1250 | “ | « | 20.25 | 15870 | 12400
w | 6 | 1870 1460
9 | 13.25 | 14000 | 10940
4 | b25| 2530 1980 | < | « | 15 | 15070 | 11770
| & | 625| 2800( 219 | < | « | 20 | 18000 | 14060
| « | 7.25| 3070| 2400 | « | « | 25 20930 | 16350
5 | 65 | 4000 3130 10 17870 | 13960
“ 4670 | 3850 | « | 20930 | 16350
w | 115 | 5600| 4380 | « | « 24270 | 18960
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106 CAMBRIA STEEL.

—

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

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

i Section No. A 11.
Distance between 137 x 137
supports in 3 &' 3! o5 31 Iz’u'"’
feot. 1.31bs. | 1.81bs. | 2.41bs, | 2.91bs. | 8.41bs. | 3.9 lbs,
per ft. per ft, per ft. per ft. per ft. per ft.
2 390 560 720 860 1010 1140
3 260 370 480 580 70 760
4 190 280 360 430 500 570
5 150 220 290 350 400 460
6 130 190 240 290 340 380
7 110 160 200 250 290 330
8 100 140 180 220 250 290
9 90 120 160 190 220 250
. Section No. A 13. i
Distance between 1%/; x 1%”
supports in Ey 177 25 31/ = 377
foet. 2.2 1b 2.81bs, | 8.41bs. | 4.01bs, | 4.61bs, | 5.1 Ibs.
per ft. per ft, per ft. per ft. per ft. per ft,
2 770 990 1200 1400 1600 1780
3 510 660 800 940 1060 1190
4 380 500 600 700 800 890
5 310 400 480 560 640 710
(<] 260 330 400 470 530 590
2 220 280 340 400 460 510
8 190 250 300 350 400 450
9 170 220 270 310 350 400
10 150 200 240 280 820 360
Section No. A 15,
Distance between o1 x 217
supports in &' 177 ey 31 o 37
feet. 2.51bs, | 3.21bs. | 4.01lbs, | 4.771bs. | 5.31bs. | 6.0 Ibs.
per ft. per ft. per ft. Cper ft. | perft per ft,
2 1020 1320 1600 1870 2130 2380
3 680 880 1070 1250 1420 1590
4 510 660 800 940 1070 1190
5 410 530 640 750 850 950
6 340 440 530 620 710 790
4 290 380 460 540 610 680
8 250 330 400 470 530 600
9 230 290 360 420 470 530
10 200 260 320 370 430 480

For safe loads below heavy lines the deflections will be gre_at'cr than the allowable
380 Span.

limit for plastered ceilings =




CAMBRIA STEEL. 107

FE LOADS IN POUNDS UNIFORMLY DIS-

. TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEQ. I

below are figured for fibre stress of 16000 pounds
and include weight of angle. L5

Section No. A 41.
2*:: x g*n
h 1}!!! *H ‘I‘” i_n 11‘”
281w | 870 | 450m | 580m | 6.1 Im
o pef } peft | perfl | peft | perf
1300 1690 2060 M10 2750
870 1120 1370 1610 1830
650 840 1030 1210 1380
520 670 820 D60 1100
430 560 600 800 920
870 480 500 600 700
320 420 510 600 690
290 380 460 b0 610
260 340 410 480 550
240 310 870 440 500
220 280 80 400 460
Section No. A 17.
2*1! x eiu

ﬁﬁ' }H ﬁ” i” ‘1‘.0 gn 11‘_1:
8.1 Ibe. | 4.1 Ibs. | 5.0 Ibs. | 5.9 Ibs. | 6.8 Ibs. | 7.7 Ibs. | 8.5 Ibs.
v per ft. per ft. perfl | perfl | perft | perft

1610 2100 2570 8020 850 3860 4260
2840

1080 1400 1710 2010 | 2300 | 2580
810 1050 1290 1510 | 1720 | 19%0
650 840 1030 1210 | 1880 | 1560 | 1710
50 700 860 1010 | 1150 | 1200 | 1420
460 600 730 860 00 | 1100 | 1220
00 | 530 640 700 860 | 970 | 1070
860 470 570 670 770 860 950
320 420 510 600 600 770 850
200 880 470 550 630 700 780
270 350 430 500 580 640 710
safe loads below heavy lines the deflections will be g than the allowabl
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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.

=

Section No. A 43.
Distance between 23/ x 2317
supports in
N % | %II {%u %” 17{// 3 3
84 1bs. | 4.5 1bs. | 5.6 lbs. | 6.8 lbs, | 7.6 lbs, | 8.5 lbs.
per ft. per ft. per ft. per ft. per ft. perft.
2 1970 2570 3140 3700 4230 4740
3 1310 1710 2090 2460 2820 3160
4 980 1280 1570 1850 2110 2370
5 790 1030 1260 1480 1690 1900
6 660 860 1050 1230 1410 1580
7 560 730 900 1060 1210 1360
8 490 640 790 920 1060 1190
9 440 570 700 820 940 1050
10 390 510 630 740 850 950
11 360 470 570 670 770 860
12 330 430 520 620 710 790
Distance Section No. A 19.
between 81 x g
supports 17 ey 31| “’%7/' 1 T}u' l"_fg?T —-g//"‘_}:&ﬂ 3
infet. | 20 | 61 | 7.2 | 83 | 94 | 104 | 1156 | 125
Ibs. Ibs, 1bs, 1bs, Ibs. Ibs. Ibs, Ibs,
e _perft, | perft. | perft, | perft. | perft. | perft. | perft. | perft.
2 3080 3770 4410 5090 5720 6320 6910 7480
3 2050 2510 2960 3390 3810 4210 4610 4990
4 1540 1890 2220 2540 2860 3160 3450 3740
5 1230 1510 1780 2040 2290 2530 2760 2990
6 1030 1260 1480 1700 1910 2110 2300 2490
Y 4 880 1080 1270 1450 1630 1810 1970 2140
8 770 940 1110 1270 1430 1580 1730 1870
9 680 840 990 1130 1270 1410 1540 1660
10 620 750 890 1020 1140 1260 1380 1500
11 560 690 810 930 1040 1150 1260 1360
12 510 630 740 850 950 1050 1150 1250

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = g5 span.




CAMBRIA STEEL. 108

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

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG. ’ L
below are figured for fibre stress of 16000 pounds per

_.Ed lude weight of angle.
Section No, A 21
31 x 83/
*ff i,!.!' _1?‘!'.?] il’i’ 1’;}! &!! *_;F! il! *ll’} i.f!
E 85| 98 | 11.1 124 136 148 160 17.1 | 183
lbs, | Ibs | lbs Ibs, Ibs,

par ft. |per fi. | per f1, | per ft. | per fi. |per ft. por fL|perft| perft | porft

5200 | 6140 | 7050 | 7940 | 8800 | 9630 (10440 (11230 | 12010 | 12760
8470 | 4100 | 4700 | 6200 | G860 | 6420 | 6960 | T490 | 8000 8510
2600 | 3070 | 3530 | 3970 | 4400 | 4810 | 5220 | HO20 | G000 6380
2080 | 2460 | 2820 | 3180 | 8520 | 3850 | 4180 | 4490 | 4800 5110

1730 | 2050 | 2350 | 2650 | 2930 | 3210 | 3480 | 3740 | 4000 4250
1400 | 1760 | 2020 | 2270 | 2510 | 2750 | 2950 | 8210 | 8430 3650
1300 | 1540 | 1760 | 1880 | 2200 | 2410 | 2610 | 2810 | 3000 8190
1160 | 1370 | 1570 | 1760 | 1950 | 2140 | 2820 | 2500 | 2670 2840

1230 | 1410 | 1500 | 1760 | 1930 | 2000 | 2250 | 2400 550

1120 | 1280 | 1440 | 1600 | 1750 | 1900 | 2040 | 2180 X0
1020 | 1180 | 1320 | 1470 | 1600 | 1740 | 1870 | 2000 2130

1090 | 1220 | 1350 | 1480 | 1610 | 1780 | 1850 1960
850 | 1010 | 1130 | 1260 | 1850 | 1490 | 1610 | 1720 1820
820 | 940 | 1060 | 1170 | 1280 | 1890 | 1500 | 1600 1700

Ti0 | 850 | 990 | 1100 | 1200 | 1310 | 1400 | 1500 1600

~ Section No. A 23.
x4 _
”.l_;i 1 _411 1""” gH i,_ku iu ig:r i_u

9.8 [11.3 12,8 143 157 17.1| 18.5) 19.9 | 21.2
Ibs. | ‘Ibs, | Toa, | Tbs. | Tbs. | dbs | dbs | “lbs.
per ft. | per f1, | por f1, perft. perft|perft. parfl| perft. | perft.

8120 | 9340 10580 |11690 |1810 13010 (14980 | 16080 | 17060
7790 | 8540 | 9270 | 9990

4060 | 4670 | 5270 | 6540 | 6410 | 6960 | 7490 | 8020 8530
5180 | 5560 | 65990 | 6410 6520

4670
8000 | 4270 | 4640 | 4900 | 5340 | 5690
3340 | 3660 | 3970 | 4280 | 4580 | 4870
2020 | 8200 | 3480 | 3740 | 4010 | 4260
2600 | 2850 | 3000 | 3330 | 3560 | 87N
240 | 2560 | 2780 | 3000 | 3210 8410
2180
1
1800
1670
1560
1460

le gzzas [
8

Eg

1

cod

g
5
5

& 5u3El Sgea(tre
g
g
E

1 1480 | 1700 | 1910 2330 | 2530 | 2720 | 2010 3100

1140 | 1350 | 1660 | 1760 2140 | 2320 | 2500 | 2670 2840

1060 | 1250 | 1440 | 1620 1970 | 2140 | 2300 | 2470 2620

080 | 1160 | 1340 | 1500 1830 | 1990 | 2140 | 2200 2440

| 920 | 1080 | 1250 | 1400 1710 | 1860 | 2000 | 2140 2270

6 860 | 1020 | 1170 | 1320 | 1460 | 1600 | 1740 | 1870 | 2000 2130
or safe loads below heavy lines the deflections will be g than the allowabl:

 for plastered ceilings = gl span.




CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED

FOR CAMEBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

Section No, A 45.
Distancs " x "
Detween 43" x 4}
supparts ‘I’I’” in 115” b" ’0‘_” gn H,n""
in foet. | 9.8 Tha. | 11.0 Tbs. | 12.8 Ibs, | 14.5 b, | 16.81n 17.8 hs | 19.5 Its,
porfl. | pertt | perf | perfi | par prfl | perfl
2 | &0 | 10880 | 11960 m-m 14990 16460 17890
8 | B8 620 | 7970 9000 10000 10970 | 11980
4 | 4380 5190 5380 6760 7500 8230 8950
5 | 310 | 450 | o0 | S0 | @00 | &0 | 7w
6 | 202 3460 3090 | 4500 5000 5490 5060
z 2500 2970 3420 8R60 4280 4700 5110
2190 2600 2000 | 3370 8750 4120 4470
9 | 190 2310 2660 8000 8330 8660 a0 |
10 | 170 2080 2300 2700 8000 8200 ss80 |
11 | 10 | 1% | 270 i 2450 o730 | 200 | 820
12 | 1460 1780 1990 2250 2500 2710 208
18 | 18% 1600 1840 2080 2310 2580 | Zio0
14 12w 1m0 | 1710 1980 2140 2350 2560
15 | 1% 1380 1590 1800 2000 2190 2300
16 1100 1300 1400 | 1600 1870 2060 2240
1 1080 1220 1410 | 1590 1760 1940 2110
1 970 | 1150 1330 | 1500 1670 1830 199
[ Section No. A 47.
Distance between 57 x b7 -
.mu in i E =7 | 37 f_s_” o ¥ a7 Iy
12.8 Ths. u.am | 133_ 18.11bs | 20.01be | 21.81
per ft. per ft, per fi. per ft.
2 12010 | 14000 | 16830 15720 | 20570 | 2%
3 8610 | 9980 11220 12450 13710 1493
4 60 | 7450 8410 Q360 10280 11190
5 5170 | 5960 6780 7490 8230 8950
6 4310 4960 5610 6240 6860 7460
z 8690 4260 ‘ 4810 5350 5880 6300
8230 3720 4210 4680 5140 5600
0 %70 | 8310 8740 4160 4570 4970
10 280 | 2080 3370 3740 4110 4480
Ja 2850 | 2710 3060 3400 8740 4070
12 2150 2480 ‘ 2800 | 8120 | 8430 | 8730
13 1990 | 2290 2500 2880 8160 3440
14 1850 | 210 | 2400 2670 2040 8200
15 1720 | 1990 240 | 200 2740 2080
16 1610 | 1860 2100 | 240 %0 | 2800
1 1520 1750 1080 | 2200 2420 2630
18 w0 | 1660 1870 | 2080 | 20 | 2490
For ul’ehdlbduwhuvylhutbe deflections willbegrn.ler than the allowable
limit for plastered ceilings = ylg span.




CAMBRIA STEEL.

111

and include weight of angle.

below are figured for fibre stress of 16000 p

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

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

1

Section

No. A 27,

iH‘

6.-; x B

per

Ve

i;u : 3”

{s” i 1”

21.9 242
Ths,
perft.

per i,

28.
lh7
per ft,

|
83.1
Tbs,

35.3 374
Ibs,

Ibs,
per ft, | perft. | perft,

21810! 2420

3080
. 200{_ 3250

2410, 2790| 8000|8360
1080 2200| 2500 2800
2170, 2460/ 2740

230
2240

2070 2610/ 2870
1950 2490 2740

360 8900
8180, 8460
8020, 3290

5060 5470 5870|
4700) 5080 5450,
mi 4740 5090!
4110, 4440 4770
3870| 4:mi_44'9ui

50, 6820

4240
| 3740 4020
8550, 3820
2630

8180|3300
mi 8280 8470

| 11630 12860

! 7400
| 6790

40720| 4340
27150 28830
20260| 21620
16290, 17300

13570| 14410

45720
30180
22860
18290

15240
10810

10
8660

10180
2050
8140

7860

7210

6650

6180

B30, 5770

5090, 5410
5090
4810
455
4320

4120
B030

6260

4790
4520
4200
4070

R880
8700

43¢
4160

or safe loads below heavy lines the defl

Tl

than the all

s for plastered ceilings = g}5 span.

will be g




112

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

Section No. A 35.

Distance 8” x 3;:
botween, —— PR =
wup- *n I’G“ au ”I” gu Hu irr 1sr: 1 l!’!” H.,
ports — —_——— ——r'— £
infeel. | 28,4 20.6| 32.7 35.8 38.9 42.0 45.0 48.1| 51.0/ 54.0 58
lbs | The | lba | Iba | Ibs | Jha | Iha | lbs | Ibs | Jba | Ibg
perft perft. | perfl. |parfl | perft. | perft|perfl, | parfl. | perft. rrft-‘wr:.
4 | 22310 24910 27470 30000 82400) 34950 87170 39760 42120 44!45!1!-1 4675
5 | 17850 19920| 21980| 24000 25990 27960 20900, 31810| 33700, 355660 37100
@ | 14830| 16600| 18310| 20000] 21660 23300) 24920/ 26510| 28080 29630| 31160
z 12750( 14230] 15700| 17140 18570 19970| 21360, 22720| 24070 25400| 26710
11160/ 13740 15000 16250 17480| 18690| 19880| 21060 22220 2115)
9 | 9920 11070, 12210/ 13330, 14440| 15530 16610| 17670/ 18720| 19760 2759
10 | 8930 9960 10990, 12000/ 13000/ 13980 l-lsml 15010) 1685 18709
11 8110| 9060, 9990, 10010/ 11820| 12710| 13590, 14460/ 15320{ 16160, 17000
12 | 7440| 8500| 9160 10000 10830 11650| 12460/ 13250( 14040] 14820) 150
18 | 6570 7660| B450 9230 10000| 10750 11500 12240/ 12060 13680 142
14 | 6380 7120 7850| B570| 9280 10680, 11360| 12080 12700| 1
15 | 5850, 6640 7330| B000| 8660 9970| 10000 11230 11850, 121
16 | 6580 G230 6870 7500 B120| 8740 ' 9940 1 11no| 1169
lz 5250 5H860| 6400| T060| 7650/ S220( 8790 0360 9910| 10460| 11000
1 4960 5H530| 6100] 6670 7220/ 7770| 8310/ BS40( 9360 9S80| 10590
19 | 4700, 5240 5780, 6320, 6840| 7360, 7870 8370| 8870, 9360| 0840
80 | 4460, 4980 5490 Buwl sawl G990 7470, 7950, 8420) B8RO0\ G30
21 4250 4740 5230 .'mol 6100 6660 Tlm‘ 7 B2 8470 Eww
22 m!' 4530 49900 5450, 5910) 63500 6800 7230 7660 B80SO S0
23 3880 moi 4780 5220 ﬁl'fﬂ{ GOBD 6500 60X T330) 770 ELo
24 | 820 4150i 4580 5000, 5, 5830, 6230 6630 7020, Hiof 779
285 | 370 3980, 4400, 4800) 5200, 5590| 5US0, 6360 6740 | 450
26 | 3430 ssan! 4230 46200 5000| 5380| 5750| 6120{ 6480 6840, 7100
2 8310, 8600, 4070 4440 4810 5180| 5540 5SOO| 6240 6590, 6030
2 8190 3560, B8020| 4200 .4640) 4900| 5340| 5680) 6020) 6350| 6650
29 8080, 3440 8700| 4140] 4480] 4820| 5160 b4BO| 6810| 6130] G50
80 | 2080 8320 3660 4000 4350 4660 .ﬁ.-sur b300) 5620 mi 250

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




CAMBRIA STEEL.

113

- TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.

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

and include weight of angle,

=

LOADS IN POUNDS UNIFORMLY DIS-

for plastered ceilings = y}5 span.

ion No. A 121 Section No. A 123.
I an x 13;: i x uu
Tl iu ssu ] in | T:C” &H’ | 1l‘ﬂ i.H ‘ﬂ‘n'd' *H | T’C“
3.7 44|15 |22 28 34 40 46
} lh. Ibs, | Tbs. | The, | Ibs. | Tbs, | Ibs | Ibs
15& P‘L’E._l“‘!“_ Jeefh fperfs f porth | porfl, | parfh [ porfl. | per fl,
“p10 | 620 | 760 ‘ 880 | 1000 | 400 | 580 | 740 | 900 | 1050 | 1190
ﬁ 420 | 500 | 500 | 670 | 270 | 880 | 500 | 600 | 700 | 800
810 [TES0 [ 40 | 500 |_200 | 200 m' 450 | 520 | @00
800 | m‘ 400 [~ 160 "’E"}m 360 | 420 | 450
210 | 20 | 200 | 330 | 130 | 190 | 250 | 800 | 860 | 400
10| 20| 20| 20| 10| 160| 210 260 | 00| 840
180 [ 160 190| 20| 20| 100 10| 19 250 260| 800
Section No. A 125. Section No. A 127,
. 29!! x 11!! z*” x 1!”’
| g 1 A T " " " 7 "
-l%i_ Lo’ | 8" | 7| "] 47 | o T8
o 80|37 |44 50|25 |82 40| 47 | 63
o Mbe | Ibs, | Dbs. | Ibe | Ibe | Ibs | Ibs. bs, | Iba
Rfpertt fperfl. | porfh parfh | porfh. | poefh, |perfh. |perfh. | perfh | perfl.
| 440 | 680 | 60| 750 | seo | 500 | 760 | 980 | 1080 | 1280
200 | 850 | 430 | 500 | 570 | 800 | 50| 620 | 720 | 80
=200 | 260 | 520 | 850 | 480 | 800 | 380 | 460 | 540 620
170 | 210 | 260 | 800 | 840 |T240 | 900 | 80| 480 | 490
150 | 180 | 20| 250 | 200 | 200| 260 | 810 860 | 410
120 | 150 | 180 | 210 | 260 | 170 | 20| 200 | 3810 | 8%
| 10| 130 | 60| 190 | 210 | 150 | 190 | 20| 20 | 310
| No. A161. Section No. A 91.
ﬁ" x 13/ 24!: x 2
' *N‘ 'l'l“ *N 'lll” L1 11‘.‘! in‘! 19"-"
‘% 84 | 28 | 87 | 4B .8 | 6.1 | 6.8 7.6
b | Ths. b, Ibs, lbs, | ibs ba, | Ibs | Ibs | Iba.
perfl. | perft. | perfi | perfi. | perfl | perfl |perft|perfl|perfl
800 | 10 | 1050 | 1360 | 1650 | 1980 | 2200 | 2460 | 270
50 | 690 | 700 | 900 | 1100 | 1200 | 1470 | 1640 | 1810
400 | 520 | &0 | es0 | 830 | 970 | 1100 | 1230 | 1360
820 | 420 | 420 | 50 | 660 | 770 | 850 | 090 | 1090
o0 | 850 | 360 | 450 | 550 | o0 | 70| 82| 910
230 | 800 |7 500 | 890 | 470 | 550 | 630 | 700 | 780
200 | 260 | 200 | 840 | 410 | 480 | 550 | 620 | €80
loads below heavy lines the deflections will be g than the allowabl
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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 16000 pounds per
square inch and include weight of angle.

Section No. A 128. Section No. A 129.
e L TR IS R
mp | 20| 3 | S| R | e A A | | A | &n
Wris | 08| 3.4 | 42 57|81| 41| 50| 50| 88| 7 7
infoet.{ ITbs, | Ibs | Ibs, | lbs, | Ibs, | Ibs, | Ibs | Ibs, | Ibs, | Ibs | Ibe
perfi. | perft, | perft, | per fL. | per fs. | per fi. | por ft, | parft, | por ft, | perft, | perfy
2 600 | 770 | 940 | 1100 l 1250 | 1070 | 1390 | 1600 | 1980 | 2260 | 25y
3 400 | 520 | 620 | 730 | 830 | 710 | 920 | 1120 | 1820 | 1510 | 16w
4 300 | 390 | 470 | 550 | 630 | 530 | 690 | S840 | 990 | 1130 | 12a)
b 240 | 310 | 370 | 440 | H00| 430 | 550 | 670 | 790 | 900 | 1010
] 200| 260 | 810 | 870 | 420 3680 | 460 ( 560 | 660 | 750 | &40
; 70| 220 | 270 | 810 | 860 | 810 400 | 480 | 570 | 650 740
150 | 190 | 230 | 270 (| 810| 270 | 350 | 420 | 50O | 560 | 630
2 180 | 170 | 210 | 240 | 280 | 240 | 310 ( 870 | 440 | 50O | 560
10 120 150 | 190 | 220 | 250 ] 210 | 280 | B840 | 400 | 450 | bB10
11 110 | 140 | 170 | 200 | 230 ] 190 | 250 | 810 | 860 | 410 160
12 100 | 130 | 160 | 150 | 210 | 180 | 230 | 280 | B30 | 380 | 4
Section No. A 93.
Distance
i 9 x giu
be =1 i
in”[::r *u 7 i” s’ ___'_i" 5! 5 i
4.51bs.| 5.6 Ibs, | 6.8 lbs. | 7.6 lbs | 8.5 lbs, | 9.5 lbs. | 10.4 lba,
perft. | perft por fi. per ft, per fi. per fi. perfi,
2 2160 2640 8100 3540 2070 4380 4780
3 140 1760 20460 2360 2650 2020 3190
4 1080 1320 1550 1770 1980 2190 23%0
b 860 1050 1240 M2 1500 1750 1810
-] 720 880 1030 1180 1320 1460 1500
y ) 6520 750 880 1010 1130 1250 1370
8 50 660 770 890 990 1100 1200
2] 480 500 690 790 880 970 1060
10 430 B30 620 710 700 880 960
11 8090 480 560 640 720 800 870
12 360 40 620 590 660 730 800
or safe loads below heavy lines the deflections will be greater than the l]luwnLI;

I;
E
i
:

== gip span.




CAMBRIA STEEL. 116

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

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
below are figured for fibre stress of 16000 pounds per e

-h and include weight of angle.

Section No. A 151.
3 8*!! x 2”
"_*,q ! 37 IZ“!I 37 Tsun gn__
14510 | 5.61bs,| 6.81bs. | 7.61bs. | 8.51bs. | ©.51bs | 10.4 Ibs,
| perft | perft per ft. per ft, per ft. per ft. per ft.
1410 1720 2020 2300 2580 2860 3130
M0 1150 1340 1540 1720 1900 2080
710 860 1010 1150 1200 1430 1560
v 560 690 810 920 1030 1140 1250
430 570 670 770 860 950 1040
400 490 580 660 740 820 890
850 430 500 580 650 710 T80
310 380 450 610 570 630 €90
280 840 400 460 520 570 630
260 310 370 420 470 520 B70
240 200 340 380 430 480 520
. Section No. A 95.
84/ x 23!
| g B | Y ) S 7] HLT' §i7

| —_—

6.1 2| 83 94 | 104 | 115 | 125 | 134
Ibs, | lbs, 1bs, Ib Ibs, Ibs, 1ba, 1bs,
per ft. [ perft.| perft, | perft. | porft. | perft. | perft. | perft

2690 | 3160 | 3610 4050 4480 4800 5300 H700
1790 | 2110 | 2410 2700 2900 260 3530 3800
1340 | 1580 | 1810 2030 240 2450 2650 2850
1080 | 1260 | 1450 1620 1790 1960 2120 2280

1850 | 1490 | 1630 | 1770 | 1900
1030 | 160 | 1280 | 1400 |TTEI0 | 1630
Tor0 | 120 | 120 | 182 | 1420

80 | 900 | 1000 | 1080 | 180 | 1270
720 | 810 | %00 | 980 | 1060 | 110
660
600

740 810 | 890 960 10
680 750 820 880 950

35 sagjey 258k [IRd
g
g
g

afe loads below heavy lines the deflections will be greater than the allowable
r plastered ceilings = g}y span.




116 CAMBRIA STEEL.

SAFH LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FQR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

~ Bection No. A 97.
Distance 84 x 8
between |5 V5 Y A B R 1| W T
supports ._1{!;._. T6 | ! L3 iz_. ¥ ] '3 -
6.6 9| 9.1 1102/ 11.4/ 12,5 18.6| 14.7| 158 | 16
el 17\!& Lbs, Ihs, 1bs. Ibs, Ibs. | lbs Ibs, Ille..a|
per b, | perft, | perft, | per ft. | per ft. | perft. parft.‘ porft. | perft, Pt

8850 | 4540 | 5200 | 5840 | 6480 | 7070 | 7660 | 8230 | 8790 9350
2570 | 3030 | 8470 | 3900 | 4310 | 4710 | 5110 | 54 5860 6230
1930 | 2270 | 2600 | 2920 | 8230 | 8580 | 3830 | 4120 | 4400 4670
1540 | 1820 | 2080 | 2340 | 2500 | 2830 | 8060 | 8290 | 38520 8740

1280 | 1510 | 1730 | 1950 | 2150 | 2360 | 2550 | 2740 | 2930 3120
1100 | 1300 | 1490 | 1670 | 1850 | 2020 | 2190 | 2350 | 2510 2670
1300 | 1460 | 1620 | 1770 | 1910 | 2060 | 2200 2340

1130
T010 | 1100 | 1300 | 1440 | 1570 | 1700 | 1880 | 1950 | 200
770 | 910 | 1040 | 1170 | 1290 | 1410 | 1580 | 1650 | 1760 | 1870
830
760
700

-

050 | 1060 | 1180 | 1200 | 1890 | 1500 | 1600 1700
870 | 970 | 1080 | 1180 | 1280 | 1870 | 1470 1560

800 | 900 | 990 | 1090 | 1180 | 1270 | 1350 1440
550 | 650 | 740 | 830 | 920 | 1010 | 1090 | 1180 | 1260 1340

BN O M-I% Gupw

ek ke et

Distance 4 x 8§

s BN DB Al R T AR
infest. | 72 | 85| 98 |11.1/124 13.6 148 16,0 171 | 183
Iba. | Tba, | Tbs. | Ibs, | Iba | Ibs, | Tba | Iba 1bs. Ibs,

per fL, | per ft. | per ft. | per fi. | por fi. | per fL. | perfi. | perft.| perfl | perit

2 | 3020 | 4620 | 5200 | 5050 | 6580 | 7200 | TR10 | 8400 | 5980 9550
3 | 2610 | 3080 | 3530 | 3960 | 4300 | 4800 | 5200 | 5600 | 5980 6360
4 | 1060 | 2310 | 2650 | 2970 | 3290 | 8600 | 8900 | 4200 | 4490 4770

B | 1570 | 1850 | 2120 | 2380 | 2630 | 2880 | 3120 | 3360 | 3590 3820
6 | 1310 | 1540 | 1760 | 1980 | 2190 | 2400 | 2600 | 2800 | 2000 3180
7 {1120 | 1320 | 1510 | 1700 | 1880 | 2060 | 2230 | 2400 | 2560 | 2730
B |7960:) 1150 { 1320 | 1400 | 1660 | 1800, | 1950.} 2100 ) 20 |_ 2590
) 870 | 1030 | 1180 | 1320 | 1460 | 1600 | 1730 | 1870 | 1900 2120
10 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1560 | 1680 | 1800 1910
11 710 | 840 | 960 | 1080 | 1200 | 1810 | 1420 | 1530 | 1630 1740
12 650 | 790 | 880 | 990 | 1100 | 1200 | 1300 | 1400 | 1500 1590
13 600 | 710 | 810 | 910 | 1010 | 1110 | 1200 | 1290 [ 1380 1470
14 560 | 660 | 760 | 850 | 940 | 1030 | 1120 | 1200 | 1230 1360

For safe loads below heavy lines the deflections will be ;rmer than the allowable

limit for plastered ceilings = g}y span.



CAMBRIA STEEL.

117

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

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG. r
 below are figured for fibre stress of 16000 pound:
R e indc weight of angle, = =
Section No. A 131,
A 4:! x Bi”
1 ‘o‘n i” 1;‘:: g ¥ !l'n I H”
771 |9.1 be. | 10.810s | 11.01bs. | 18.8 Ibe. | 14.7 Ib. | 16.0 Ibs.
perfl | perfi | perft perft. | perfl per fi. per ft
6300 | 6200 7190 8000 8070 9760 10650
8500 | 4170 4790 5390 5080 6510 7100
| 2650 | 3130 3590 4040 4480 4880 5320
22 | 0 | B 3240 3500 3900 4260
1770 | 2000 2400 2700 2000 8250 3550
1610 | 1700 2050 2310 2560) 2790 3040
1320 | 1560 1800 2020 2240 2440 2660
1180 | 1300 1600 1800 1990 2170 2370
1060 | 1250 1440 1620 |~ 1790 ) 2180
| 9@ | 1m0 1310 1470 | 1630 170 | 10
| 80 | 1040 1200 1850 1490 1630 1770
820 90 1110 1240 1380 1500 1640
760 800 1030 1160 1280 1890 1520
Section No. A 133.
'];;}' x 3
'n 1’;" 44_' | ’;;gn &u ‘H"
| 9.1 | 10.810s.| 11.9 133 s, | 147 I | 168.0 Ibs
Jfoperf | perft | perft per fi, per ft. per .
4680 5870 6040 6680 7320 7980
312 3580 4020 4460 4850 5200
2340 2680 3020 330 | 3660 3070
1570 2150 20 | 20 | 2% 3170
1560 1760 2010 2230 | 2440 2640
1540 1530 1720 ‘ 1910 2000 2270
1170 1840 1510 1670 | 1830 1080
1040 1190 B0 | 1490 1650 T760
) 1070 1210 | 1360 | 1460 1590
850 980 1100 1220 | 1330 1440
780 800 1010 1110 1220 1320
720 830 930 1080 1130 1220
670 770 60 950 ‘ 1050 1130

loads below heavy lines the deflections will be greater than the allowable
plastered ceilings == 4} span,




118 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 16000 pounds per =
square inch and include weight of angle.

Section No. A 101, ]
Distance b5/ x 8" =
betwean A IEE A W] 8 iT) Bt i T
ekl A BRSNS AR Y A S N
infet, | 8:2 | 98 |11.8| 12,8/ 14.3 157 17.1| 18.5| 19.9 | 21.2
Ibs, | lbs, | Ibs. | lbs. | Ibs, | Ibs | lbs | Ibs | Ibs. Ibs,
perft, |perft. |porfliperft.|perft.|porft parfh perfh| porft. | perft,
2 | 4020 | 4740 | 5480 | 6110 | 6770 | 7410 | 8040 | 8660 | 9270 | 9870
3 | 2680 | 8160 | 8620 | 4070 | 4510 | 4940 | 5360 | 5770 | 6180 | 65%
4 | 2010 | 2370 | 2720 | 8060 | 3380 | 3710 | 4020 | 4330 | 4630 | 4940
5 | 1610 | 1900 | 2170 | 2440 | 2710 | 2060 | 3220 | 3460 | 3710 | 8950 |
6 | 1340 | 1580 | 1810 | 2040 | 2260 | 2470 | 2680 | 2800 | 8090 | 8200
z 1150 | 1350 | 1550 | 1750 | 1930 | 2120 | 2300 | 2470 | 2650 | 2%
1000 | 1180 | 1360 | 1530 | 1690 | 1850 | 2010 | 2160 [ 2820 | 2470
] 890 | 1050 | 1210 | 1360 {71500 | 1650 | 1790 | 1920 | 2060 | 2100
10 00 | 950 | 1090 | 1220 | 1350 | 1480 | 1610 | 1780 | 1850 | 1970
11 730 | 860 | 990 | 1110 | 1230 | 1350 | 1460 | 1570 | 1690 | 1700
12 670 | 790 | 910 | 1020 | 1130 | 1240 | 1340 | 1440 | 1540 | 1650
13 620 | 780 | 840 | 940 | 1040 | 1140 | 1240 | 1330 | 1480 | 1520
14 570 | 680 | 780 | 870 | 970 | 1060 | 1150 | 1240 | 1820 | 1410
mm' : Section No. A 103. |
5 b’ x 337 .
sup- _"E”i H_H 115”' i-‘! :\-‘Iﬁ‘” ﬁ,h‘ HH EH i_’_i i_” i;(_-
wris | g% | 104 12,0 18.6/ 15.2 16.8| 18.8) 19.8| 21.8| 22.7| 24.2
infeot. | Ths, | Ibs, | Ibs. | Ibs | fba | Ibs | Ibs | Ibs | lbs | Ibe | Ibs.
perft. | porft, | perft. | porft. | porft, | porft. | perft. | perft. | perft. | perfi. perft
2 | 5450 | 6430 | 7400 | 8320 | 9230 |10110 (10980 11820 12650 13460 |14270
3 | 3630 | 4200 | 4980 | 5550 | 6150 | 6740 8430 | 8970 | 05
4 | 2720 | 2220 | 8700 | 4160 | 4610
5 | 2180 | 2570 | 2060 | 3330 | 3690 5380 |
6 | 1820 | 2140 | 2470 | 2770 | 3080 .
7 | 1560 | 1840 | 2110 | 2380 | 2640 !
8 | 1360 | 1610 | 1850 | 2080 | 2310
9 | 1210 | 1430 | 1640 | 1850 | 2050
10 | 1090 | 1200 | 1480 | 1660 | 1850
11 | 990 | 1170 | 1840 | 1510 | 1680 | 1840 | 2000 mm'm 2450 | 2500
12 | 910 | 1070 | 1280 | 1390 | 1540 | 1690 | 1830 | 1970 | 2110 | 2240 | 2380
13 | 840 | 990 | 1140 | 1280 | 1420 | 1580 | 1690 | 1820 | 1950 | 2070 | 21%
14 | 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1570 | 1690 | 1810 | 1920 | 2040
' I

For safe loads below heavy lines the deflections will be greater than the allowa I\]e.
limit for plastered ceilings = g3 span. |

R e e



CAMBRIA STEEL. 119

LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.
below are figured fnr ﬁln'o stress of 16000 pounds per ‘:[

: and include weight of
. Bectlon No. A 135.
) between 5 x 47

o §UE RN 3 5" [
11.01bs. | 12.8 Ibs. | 14.5 Ibe. | 16.2 1bs. | 17.8 Ibs. | 10.5 Ibs.
perft. | perfl. | perft. | perf. | perfl, | perft
8370 0630 10860 12050 1520 143680
5580 G420 7240 8030 8810 09550
4180 4810 530 6030 6610 7180
8350 3850 4540 4820 5200 5740

s

" 2719 3210 3620 4020 4410 4790

; 290 2750 8100 3440 3780 4100
2090 2410 2710 8010
1860 2140 2410 2680 2040 3190
1670 1930 2170 2410 2640 270
1520 1760 1970 2190 2400 2610
18%0 1600 1810 2010 2200 290
1290 1480 1670 1850 2210
1200 1380 1560 1720 1800 2050
1120 1250 1450 1610 1760 1910
1050 1200 1860 1510 1650 1700

Section No. A 105.
: ) SU x sin Ty
llf ﬁﬂ' if.!_l I"" ﬂ }_’,H’ EH *if’ g,” {*H | ln‘.!'
1117 1}&5 15.3 17.1| 18.9 20.6 22.4| 24.0| 25.7 27.3 28.2

The, | 1bs, | Tbe | 1ba | Ibs | Ibs, | Ibs | Ibs | Ibs
per ft. | per ft. | per ft. | perfi. | por ft, | perft. | per ft, | per ft, | por ft. | per ft.

7650 | 8500 | 430 (10840 {11280 [12100 [12060 |13800 |14640 |15470
b080 | 5670 Ggg 6800 | 7480 | BOT0 | 8640 | 9200 | 9760 |10310
8770 | 4250 | 44 5170 | 5610 | 6050 | 6480 | GO0O | 7320 | 7730
8020 | 3400 | 8770 | 4140 | 4490 | 4840 | 5180 | H520 | 5850 | 6190

b
6570
8280
2630
2190 | 2500 | 2830 | 8140 | 8450 | 8740 | 4080 | 4820 | 4600 | 4880 | 5160
1880 | 2160 | 2430 | 2690 | 2050 | 8210 | 3460 | 3700 4420
| 1640 | 1890 | 2120 | 2360 | 2580 | 2810 | 5020 | 8240 | 8450 | 8660 | 3870
| 1460 | 165 | 1890 | 2100 | 2800 | 2490 | 2690 | 2880 | 8070 | 8250 | 3440
1810 | 1510 | 1700 | 1800 | 2070 | 2250 | 2420 | 2500 | 2760 | 2050 | 3050
1190
1090
1010
940

1870 | 1550 | 1710 | 1880 | 2040 | 2200 ( 2360 | 2510 | 2660 | 2810
1260 | 1420 | 15670 | 1720 | 1870 | 2020 | 2160 | 2800 | 2440 | 2580
1500 1780 | 1860 | 1890 | 2120 | 2250 | 2380

1160 | 1310 | 1450
480 | 1600 | 1730 | 1850 | 1970 | 2000 | 2210

1080 | 1210 | 1850

loads below heavy lincs the deflections will be greater than the allowabl
plastered ceilings = g}y span.




120

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.

square inch and include weight of angle.

CUNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16000 pounds per

A

- Section No. A 107, F
6 x 4/ i _od
between x o
mp- | 7 57 37| BT IR AR 17
prs | 193 14.3' 16.2| 18.1| 20.0| 21.8| 23.6| 25.4/ 27.2| 28.9| 30.8
infost, | Ibs, | Tbs, | Iba | Tbe | Ibs, | Ibs, | Ibs. | Ibs | Ibs | Ibs | Ibs
por ft. | per ft. | perft. | per ft, | per fi. | per fi, pu-n._.yu'n. perft, | perft. | per fy
2 | 8550 | 9840 | 11100] 12320 13520| 14690| 15840] 16970( 18070| 19160/ 20239
8 | 5700 | 6560 | 7400/ S220| 9020 9800| 10560, 11310| 12050 mmu 13490
4 | 4980 | 4920 | B550| 6160| 6760 7350; 7020| 8480 9040 9580, 101%)
5 | 8420 4440| 4930 5410/ 5880, 6340) 6790 7280 7660/ 009
6 | 2850 | 8280 | 8700/ 4110 4510 4900{ 5280 5660 6390 6740
7 | 2440 | 2810 | B170| 8520 8860| 4200 4530 4850 5760 5470| f7sg
8 | 2140 | 2460 | 2770 3380| 8670 3960 4240/ 4520 4790 506y
9 | 1900 | 2190 | 2470/ 2740 B010| 3270| 8520 3770 4020 4260 4500
10 | 1710 | 1970 | 2220| 2460 2700 2940/ 8170, 8390 8610 asso| 4050
11 | 1550 | 1790 | 2020 2240| 2460, 2670 2880/ 8080 8200| 3480/ 8%y
12 | 1430 | 1640 | 1850 2050|2250 2150| 2640, 2580 8010| 8190| 5379
18 |T3207| 1510|1710 1900, 2080 2260 2440] 2610/ 2780 2980| 3110
14 | 1220 | 1410 | 1590 1760| 1930 2100| 2260, 2420{ 2580 2740 25%
15 | 1140 | 1810 | 1450 1640{ 1800, 1960 znu: mol 2410( 2550| 2700
16 | 1070 | 1230 | 1390 1540_ 1690 mni 1680, mu; 2260| 2400) 2530
— = Section No. A 109. =
Distance 7Hx3§u ~
between ‘T;a‘.-? 37 f’?’_ 3” ‘H”l F H&” i ‘]‘3”} 117
‘;"M"‘“" 15.0/17.0/ 19.1 21.0 23.0/ 24.9| 26.8/ 28.7| 80.5 | 323
bs, | Ibs, | Ibs. Tbs, | lbs | Ibs, | 1bs. | Tbs, Ths,
et prte | prf | pe || it | o | prs, | pe | pr
2 | 7670 | 8640 | 9590 | 10520| 11430| 12320| 18210] 14090| 14950 | 15810
8 | 5110 | 5760 | 6390 | 7010/ 7620] 8220 £810| 9390/ 9960 | 10510
4 4320 | 4700 | 5260| 5710 6160| 6600| 7040| 7470 | To00
B | 8070 | 3460 | 3840 | 4210 4b70| 4980 5280| 5630 5980 | 63
6 | 2560 | 2880 | 8200 | 8510| 3810| 4110| 4400 4700/ 4980 | 5270
3 2190 | 2470 | 2740 | 3010 8270 8520] 8770| 4020 4270 | 4520
3020 | 2160 | 2400 | 2630] 2560/ 8080/ 8300 8520| 8740 | 3950
9 |1700 | 1920 | 2130 | 2340| 2540| 2740| 2040 3130/ 8820 | 3510
10 | 1530 | 1780 | 1920 | 2100|- 2200| 2460{ 2610| 2520/ 2090 | 8160
11 | 1390 | 1570 | 1740 | 1910[ 2080 2240 mooi'm 2720
12 |71280 | 1440 | 1600 | 1750/ 1900| 2050| 2200| 2350| 2490
18 | 1180 | 1830 | 1450 | 1620, 1760, 1900| 2080, 2170 2300
14 | 1100 | 1230 | 1870 | 1500] 1630/ 1760| 1890| 2010 2140 | 22
15 | 1020 | 1150 | 1280 | 1400 1530} 1640] 1760| 18%0[ 1990 | 2110
16 | 960 | 1080 | 1200 | 1320] 1430 15400 16500 1760 1870 | 1980

" For safe loads below the heavy lin

allowable limit for plastered ceilings =

span.

e:-i_‘llle deflections will be greater than the

—




CAMBRIA STEEL. 121

AFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

below are figured for fibre stress of 16000 pounds per d
and include weight of angle.

Section No. A 91.
24 x o
x5 ] qn 1 u|'_'i.-i""'_11?; iu o5
28|37 /45| 53 | 61 | 68 | 7.8
Tbs | Ibe | Tos | Ibs | Ibe The, Tbs.
perfi | porfl |perft | perf. | perft | perfl | perfi
1560 | 2080 | 2400 | 2020 | 8830 | 8780 | 4110
1040 | 1360 | 1660 | 1940 | 2220 | 2480 | 2740
780 | 1020 | 1240 | 1460 | 1660 | 1860 | 2050
620 | 810 1170 | 1330 | 1400 | 1640
520 | 60| 830! o | 1m0 | 1200 | 1870
450 |“GB0 | 710 | 830 | @50 | 1070 | 110
890 | 510 | 620 | 750 | 830 | 980 | 1080
850 | 450 | 550 | 650 | 740 | 880 [ 910
310 | 410 | 500 | 5% | 670 | 750 | 820
280 sm| 450 | 580 | 610 | 680 | 750
260 | 410 | 490 | 560 | 620 | 6%0
Section No. A 128. Section No. A 129,
2317 x 13 8 x o1

i’” 1’!” i.rr ,‘an ‘a;u in ﬁu &n 11':: *.-r

84 42 505781 41|50 59|68 7.7

Ibs. Ibs, Ibs, | The, | Iba | Ibs Ibe. | Ibs Ibs, Ibs.

perfu | perft | per ft. | perft. | per ft. | perft, | per ft, | perfi. | por L. | perft.
2830 | 2850 | 8340 | 8810 | 2210 | 2800 | 8540 | 4170 | 4770 | 5350

1560 | 1900 | 2230 | 2540 | 1470 | 1980 | 2860 | 2780 | 8180 | 8570

1160 | 1420 | 1670 | 1910 | 1110 | 1440 | 1770 | 2080 | 2880 | 2670

1140 | 1340 | 1580 1160 | 1420 | 1670 | 1910 | 2140

950 1110 | 1270 | 740 | 060 | 1180 | 1390 | 1500 | 1780

810 | 950 | 1000 | 630 | 830 | 1010 | 1190 | 1860 | 1530

§ 710 | &40 | 050 | 550 | 720 |T 800 | 1040 | 1190 | 1340
400 630 | 740 | 850 [ 490 | 640 | 790 | 980 | 1060 | 1190
860 570 | 670 | 760 | 440 | 580 | T10 | 830 | 960 | 1070
320 62 | 610 60| 400 | 530 | 640 | 760 | 870 | 970
300 470 | 560 | 640 | 370 | 480 | 50O | 690 | 800 | 890

ife loads below heavy lines the deflections will be greater than the aliowable
for plastered ceilings = y}q span.




122 CAMBRIA SBTEEL.

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

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG. i

Safe loads below are figured for fibre stress of 16000 pounds per |
square inch and include weight of angle. :__r |
Section No. A 121. |  Section No. A 123,
e 2 x 3¢ 21 x 13
ap- 12 5| 2 & '*}T "1;‘:': *u"_,‘ia'ir' S”_I_f,'i
pris | 21 |27 83 39| 44|15 22| 28| 84 4.0'[ 48
infoot. | Tos | Toe | Ibs | Ibg | Ibs | bs. | Tba | Tbe. | Ibs. | ibs. | b
pcft et [porfh | perfh |port, fperfl | porft | perk | perfh | perth | perl
g | 960|120 | 1510 | 1760 | 2000 | 670 | 970 | 1260 | 1630 | 1790 |
8 | 6i0| 80| 1010 | 1770 | 1330 | 440 | 650 | 810 | 1020 [ 1190 | 1350
4 | 40| e ‘ 880 | 1000 | 330 m‘ 630 | 770 sm‘nm
5 | 30| 500/ 600! 700 | 800 | 270 | 500 | 500 | 610 | 720 | ‘sip
i [ | | =8
@ | 82| 40| 500 50| 670 820 | 420 | 510 | 600 | %9
z 270 | 850 | 430 | 500 570 | 190 | 280 | 360 | 0 | 510 | s
0| 3i0) 80| 40| 50| 10| 20| 50| 0| 40| G0
9| 210 20| 340 | 3% | 460 | 10| 220 | 20| 840 | 400 | 4530
10 | 190 | 250 sm| 850 | 400 | 130 | 100 2501 810 | 360 410
11 | 10| 20| 20| 320 38| 120| 180 230 | 20| 390 47
18 [ @) 20| 30 B | B no_mimlm 800 | 34
Section No. A 125. |  Section No. A 127.
Distanes 23 x 1} 21" x 13
bkl I I R A B E R R A |_¥5"
infet, | 28| 80| 87!/44 | 50|25|82 40| 47 | b3
T, | Tbs, | Tha | Ibs | Tbs | The | Db | ibs | D& | Ibe
perfi | porfi |per i fperfi. fperftiper fi{perft jperfl| porfl | porft
g | 160 | 1580 | 2200 | 3000 | 9060 | 1490 | 1940 [ 2870 | 270 | 310
8 | 960 | 1250 | 1580 | 1700 | 2040 m‘mmm 2110
4 | 720 | 0401140 | 1340 (1580 | 750 | ‘970 | 1180 | 130 15%
5 | 50| 70| 0|10 120 | 600 80 | 1m0 im0
o | 40| ea0| 70| 500 |10m | 500| es0| 70| 02 10
7 |TH0 f%‘ﬁ"l'ﬁo"ﬁ‘ﬂ"ﬂ'"&""ﬁa‘ 0
8 |30 ¢o| 50/ 6w 70| 30| 0| 0| 6w 7
9 | 80| 40| 5m/| 60 60| 330 | 30| 30| 620
10 | 20| 3| 40| 0| 60| 20| 20| G0 B0 @
11 | 200 0| 420 | 490 | 560 | 20| 80 | 480 | 500
12 240 | 310 | 380 | 450 | 510 | 250 mlm m' 530
For safe loads below heavy lines the deflections will be g than the allowable

limit for plastered ceilings = glg span.




CAMBRIA BTHEL.

and include weight of angle.

FE LOADS IN POUNDS UNIFORMLY DIS-

" TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.
below are figured for fibre stress of mmo pounds per

Section No. A 151.

betwean 3*.’! x 9
in I }r)"_‘;a‘u F ) 37 ) g7
45 | 56 | 66 76 | 85 | 9.5 | 104
Ths, Ibs. Ihe, be. Ibs, Ihs, Ibs.
| perft | perft | perfi | perft | perfi. | perfl | perfi
g 380 | 4760 | 5610 | 6440 | 720 | 8000 | 8750
2380 | 3170 | 3740 | 4200 | 4820 | 5340 | 5830
g 190 | =0 | 2810 | 8220 | 8620 | 4000 | 4870
1550 | 1900 | 2250 | 2570 | 2890 | 8200 | 8500
8 1200 | 1500 | 1870 | 2150 | 2410 | 2670 | 2020
z 1110 | 1360 | 1600 | 1840 | 2070 | 2200 | 2500
970 | 1190 | 1400 | 1610 | 1810 | 2000 | 2190
) 800 [ 1000 | 1250 |T4G0 | 1610 | 1780 | 1940
10 TR0 | 050 | 1120 | 1200 | 1450 | 1600 | 1750
11 710 | 870 | 1020 | 1170 | 1810 | 1460 | 1500
g 630 790 040 | 1070 | 1210 | 1330 | 1460
600 730 860 000 | 1110 | 1280 | 1850
4 550 650 800 920 | 1080 | 1140 | 1250

Section No. A 93,

between 8 x gi”
oris in *u | ﬁ_n ﬂ»” Tll'” *u -,’g” gn
45 | 58 | 8.8 8 | B5 | 9.5 | 104
Ibs. Ths, Ths, bs, 1hs, Ibs, The.
perfi. | perft | perfl | perfi | perfL o perft | perf
RE 2000 | 8670 | 4820 | 4950 | 5560 | 6140 | 6710
! 2000 | 2450 | 2850 | 8300 | 8700 | 4000 | 4470
i 1500 | 1840- | 2160 | 2470 | 2780 | 8070 | 8350
.5 1200 .| 1470 | 1780 | 1980 | 2220 | 2460 | 2680
-8 1000 | 1220 | 1440 | 16% | 1850 |- 2080 | 2240
z 1050 | 1280 | 1410 | 1590 | 1760 | 1920
9 760 | 920 | 1060 | 1240 | 139 |TT500 | 1680
o — 610 520 060 | 1100 | 1280 | 1860 | 149
_ 600 730 | 860 990 | 1110 | 1280 | 1840
1 540 670 790 900 | 1010 | 1120 | 1220
2 500 610 | 720 820 w0 | 1020 | 1120
; g 460 560 660 760 | 850 940 | 1030
; 430 520 620 710 700 | &0 | 60
loads be lines the deflections will be g than the allowabl

low hea
plastered ceilings = g}y span.




124 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 95,
Distance between 3377 x 2477 .
sapports in *n ﬁ” in T."l'”i T’H” iu ,}iu J-i'

iH

foet. 49 (61 | 72 83|94 104 11.5 12.5 134
lbs, | Ibs, | Ibs, | Ibs, | Ibs, | lba, | lbs,

por ft. | per fi. | perft, | per fi. | per f1. | por fi. | por ft, | par ft, | por f1,

4020 | 4940 | 5830 | 6690 | 7530 | BS30 | 9120 | 9880 | 1062
2680 | 3300 | 3890 | 4460 | 5020 | 5560 | 6080 | 6380

2010 | 2470 | 2020 | 8350 | 3760 | 4170 | 4560 | 4940
1610 | 1080 | 2330 | 2680 | 8010 | 8330 | 8650 | 3950

1840 | 1650 | 1940 | 2230 | 2510 | 2780 | 8040 | 8200 | 540 |
1150 | 1410 | 1670 | 1010 | 2150 | 2380 | 2600 | 2620 |
1010 | 1240 | 1460 | 1670 | 180 | 2080 | 2280 | 2470

890 | 1100 | 1800 | 1490 | 1670 | 1850 | 2080 2190' P

"800 | 090 | 1170 | 1840 | 1510 | 1070 | 1820 | 1980

730 | 900 | 1060 | 1220 | 1870 | 1520 | 1660 | 1800
670 | 820 | 9070 | 1120 | 1250 | 1390 | 1520 | 1650
760 9‘!)10@116012801@1&5)
150
780
50

'™
U= O © @10 ORew

ot ekt et et

620

570 | 710 060

540 | 660 £90 | 1000 | 1110 | 1220 | 1820
B840 | 940 | 1040 | 1140 | 1230

Section No. A 97. B

Distance 317 x 7 [

between ‘1;"}':]—3:.' ' !r.f'_'_"x‘n TN 3

infet, | 6.8 7.0 | 8.1 [102(11.4 12,5 18.6 147 158|168
Tbs, Tbe, | Ibs, | Ibs, | Ibs. 1bs

b,
per fi. | par fu. | per ft. | per ft, | per fi. | per ft. I
6010 | 6390 | 7750 | 8500 | 9400 10190 10960 (11710 |12440
4000 | 4600 | 5170 | 5730 | 6270 | 6790 | 7300 | 7800 | 529
3580 4700 | 5090 | 5480 | 5850 | 6220 |
2400 | 2760 | 3100 | 8440 | 8760 | 4080 | 4380 | 4680 | 4980

17 2000 | 2300 | 2580 | 2360 | 8180 | 3400 | 8650 | 8900 | 4130 ‘

2220 | 450 | 2090 | 2910 | 8130 | 3340 | 8530
1270 | 1500 | 1720 | 1940 | 2150 | 2850 | 2550 | 2740 | 2930 | 3110
1130 | 1330 | 1680 | 1720 | 1910 | 2090 | 2260 | 2480 | 2600 | 2760

-
@

500 | 620

H
L
o
%
2
2
=3

E2E8
g
5
g

BN~ O 0EIC oW
g
g
5

1 "T000 | 1200 | 1880 | 1560 | 1720 | 1880 | 2040 | 2100 | 2340 | 210
1 980 | 1000 | 1250 | 1410 | 1560 | 1710 | 1850 | 1990 | 2130 | 2280
1 850 | 1000 | 1150 | 1200 | 1480 | 1570 | 1700 | 1580 | 1950 | 2070
1 780 | 920 | 1060 | 1190 | 1320 | 1450 | 1570 | 1690 | 1800 | 1010
1 730 | 860 1110 | 1230 | 1340 | 1460 | 1570 | 1670 | 1750
16 680 | 800 | €20 | 1080 | 1150 | 1260 | 1360 | 1 1660
18 640 | 750 | 860 | 970 | 1070 | 1180 | 1270 | 1870 | 1460 | 1550
For safe loads below heavy lines the deflections will be gr than the allowable

limit for plastered ceilings = gjq span.




CAMBRIA STEEL.

126

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.
below are figured for fibre stress of 16 000 pounds per
and include weight of angle.

"B LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

Section No. A 99,
4 x g
’ﬁan *H 17‘1: *H l ‘_95_!! &H’ ‘}&h‘ 5” *sf! %H
LS 8.5 | 9.8 [11.1] 124 13.8 _14.8 16,0/ 17.1|18.3
, | lbs, | Ibe | lbs, | Ibs, | lbs, | Ibe | lbs, | Ibs. | Ibs
per fi. | por ft. | per ft. | par ft. | per ft, | per ft, | per ft, | per ft. | per it | per ft,
6580 | 7780 | 8940 mtmf 11170 12240| 13280 14300 15200 16260
4390 | 5180 | 5960 | 6710{ 7450| 8160| SS60| 9580 10190/ 10840
8290 | 8890 | 4470 | 5040{ 5590| 6120| 6640| 7150/ 7650 8130
2630 | 8110 | 8580 | 4030 4470| 4900| 5810| 5720| 6120 6500
2100 | 2500 | 2080 | 2360 8720 4080| 4430| 4770| 5100 5420
1880 | 2220 | 2550 | 2880 8190, B8500| 8800 4370 4650
1640 | 1940 | 2240 | 2520| 2790| B8060| 3320 3820
1460 | 1730 | 1990 2480 2720| 2050| 3180| 3400, 3610
1320 | 1560 | 1790 | 2010, 2230| 2450| 2660| 2860 8060, 3250
1200 | 1410 | 1630 | 1830 2080| 2230| 2420 2600| 2780\ 2960
TTI00 | 1800 | 1400 | 1680] 1s60| 2040| 2210) 2380 2560/ 2710
1010 | 1200 | 1380 | 1550 1720| 1880 2040| 2200 2850
940 | 1110 | 1280 | 1440/ 1600 1750| 1800 2180
880 | 1040 | 1190 1340[ 1490 163(1'! 1770 1910| 2040/ 2170
820 | 970 | 1120 1260L 1400 1530i 1660, 1790 1910/ 2080
- Section No. A 131.
between 4” x 8*”‘
(s in T',In g,u ﬁ” *H ,&H gH *,&,H
faet, 77 9.1 108 | 112 | 133 | 147 | 16.0
1bs, Ibe, 1bs, Tba, Tbs, Ibe, Ibs.
operft. | perfi | perft. | perft, | perft. | perft. | perft
2 6740 | 7970 | 9160 | 10820 | 11450 | 12550 | 13630
3 4490 | 5310 | 6110 | 6380 | 7640 | 8370 | 9080
El 8370 | 8980 | 4580 | 5160 730 | 6280 | G810
b 2600 | 3190 | 9660 | 4130 | 4580 | 5020 | 5450 .
] 2050 | 2660 | %050 | 9440 | 3820 | 4180 | 4540
Z 1920 | 2280 | 2620 | 2950 | 8270 | 3590 | 3890
1680 | 1990 | 2200 | 2380 | 2860 | 8140 | 8410
9 1500 | 1770 | 2040 | 2200 | 2550 | 2790 | 8080
10 1350 | 1500 | 1830 | 2060 | 2290 | 2510 | 2730
§3:1 1220 | 1450 | 1670 | 1880 [ 2080 | 2080 | 2480
12 1120 | 1330 | 1580 | 1720 | 1910 | 2090 | 2270
13 1040 | 1230 | 1410 | 1590 | 1760 | 1830 | 2100
14 960 | 1140 | 1310 | 1470 | 1640 | 1790 | 1850
156 900 | 1060 | 1220 | 1380 | 1580 | 1670 | 1820
16 840 | 1000 | 1150 | 1200 | 1430 | 1570 | 1700

afe loads below heavy lines the deflections will be greater than the allowable
g phltcred ceilings = y}g span.




126 CAMBRIA STEEL.

—

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMERIA ANGLES.
UNEQUAL LEGS. [
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

T Section No. A 133.

‘*H x s”
acoure I 2DNNTRE "0 T L ¥’ g gy
feet, 0.1 1bs, | 10.61bs | 11,0 1bs. | 18.8 Tbs, | 14.7 Ibs. | 168.0 b
perit. | perft perft. | por b per fi, perft.
2 7 11230 12660 14060 15420 16750
2 6500 7450 B440 9370 10280 11170
4880 5610 6330 7080 7710 8380
[ 3900 4490 5060 5620 6170 6700
] 8250 8740 4290 4600 5140 5580
z 2790 3210 3620 4020 4410 479
2440 2510 3170 4510 8860 4190
7] 2170 2490 2310 8120 8430 872)
10 1950 2250 2330 2510 2080 8350
11 1770 2040 2300 2560 2500 3050
12 1630 1870 2110 240 2570 2700
18 1500 1780 1950 2160 270 2580
14 1390 1600 1810 2010 2200 2300
15 1800 1500 1690 1870 2060 2230
18 1220 1400 1580 1760 1930 2000
1; 1150 1520 1490 1650 1810 1970
1 1080 1250 1410 1560 1710 1860
i == Section No. A 101.
Distance B z 57 x 87
batween ! 1 u " " " " 7] TiFUE
vt & 0 | R AR AR A AR
i feet. 8.2 o.a 11.8 12,8 14.3| 157 17.1 18,5198/ 213
Ths, lhs, | Ibs, | Ibs Ibs, | Tbs, | Tbs, | Ibs,
el _rﬂ_fh..ﬂmﬂ. porft. | per ft. e pee B | per fh. | per 1,
2 10060| 11920| 18740/ 15510| 17240 1m| 20580| 22100| 28770| 25310
8 6710 7060 9160, 10340| 11490| 12620/ 18720| 14790( 16850/ 16570
4 5030 5960 6870, 7760 8620 9470 0200| 11100| 11880| 12060
5 4020, 4770 naool 6210, €900 7570 am 8880| 8510 10120
8 s3s0| so70| 45%0 5170) 5750 e€310{ 6s60| 7400] 7920| swo
x 2870| 8410 8980 4480 4980 5410 5SSO, 6340| 6790 7230
2520 2980 8440 8880 4310( 4780, 5140| 56550| 5040, 6330 |
] ﬂwm;m-mmmoummm=wm
10 010 2380 2750 8100 8450 87H0 4440 4750, 5000
11 10| 2170( 2500 2%0f 3130 w0l gm0l 4000 48| o
12 1680| 1090 2200( 2500 2870, 8160| 8430) 8700| 8960|422
18 1550 _1830) 2110|2300 2650 10| 8170 5410 8660, 5900
14 T840, 1700| 1900 2220, 2160| 2700 2040| 8170| 8400 8020
15 1840/ 1500, 1830 2070| 2300 2520 2740 2960 3170 3870
18 1260 14%0 1720 1940 2160 2370' 2570 2770, 2970| 2100
13 1180, 14000 1620 1880 2030/ 2230 2420| 2610 2800 2980
1 1120/ 1330) 15300 1720 190200 2100) 2200] 2470/ 2640 2510
For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = gy span.
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CAMEBRIA STEEL.

127

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

b Section No. A 103.
istance P
between| 57 x 33"
sp- | 75" %// _{73/1 }/T "Ts%// O A AL ‘H'//
ports | 8.7 | 10.4| 12,0/ 18.6| 15.2| 16.8| 18.3| 19.8| 21.3| 22.7| 24.2
infeot, | 1bs. | 1bs. | lbs, | Ibs, | lbs, | lbs, | lbs. | lbs, | Ibs, | Ibs, | lbs,
per ft. | per ft. | per ft. | per ft. | por ft. | per ft. | per ft, | per ft. | per ft. | per ft. | per ft.
2 | 10320| 12240| 14100| 15930| 17710( 19450| 21150( 22810| 24440 26030/ 27590
3 6880| 8160 9400 10620, 11810| 12970 14100| 15210| 16290| 17350 18400
4 5160, 6120| 7050/ 7960/ 8850| 9720/ 10570 11410, 12220| 13020, 13800
5 4130| 4890| 5640, 6370, 7080| 7780| 8460 9120{ 9780| 10410 11040
6 3440| 4080 4700) 5310{ 5900, 6480| 7050 7600| 8150/ 8680| 9200
7 2950/ 3500 4030| 4550/ 5060 5560/ 6040| 6520 6980| 7440| 7880
8 2580 3060| 3530 3980| 4430 4860| 5290| 5700, 6110/ 6510 6900
9 2200{ 2720 3130| 8540| 3940, 4320/ 4700| 5070, 5430| 5780 6130
10 2060| 2450, 2820 3190| 3540, 3890 4230| 4560, 4890| 5210 5520
11 1880, 2220| 2560 2900| 3220| 3540, 3850/ 4150| 4440 4730 5020
12 1720{ 2040, 2350{ 2650| 2950( 3240 8520| 3800/ 4070| 4340 4600
13 1590{ 1880 2170| 2450/ 2720/ 2990 8250| 3510| 8760 4000| 4240
14 1470/ 1750 2010| 2280, 2530, 2780| 3020, 38260 3490, 8720{ 8940
15 1630| 1880 2120/ 2360, 2590| 2820| 3040 8260| 3470, 3680
16 1290| 1530 1760{ 1990| 2210 2430| 2640, 2850| 3050, 8250 gﬁ
17 1210| 1440| 1660/ 1870| 2080( 2290| 2490/ 2680/ 2880| 3060
18 1150| 1360| 1570/ 1770| 1970 2160 2530| 2720| 2890/ 3070
Section No. A 135. B
Distance between b/ x 4/
supports in SII 173// %// 193” g.// §%u
o 11.01bs. [ 12.8 Ibs. | 14.5 1bs. | 16.2 Ibs. | 1'7.81bs. | 19.5 lbs.
s perft. | perft. perft. | perft. per ft. per ft.
2 12500 14410 16280 18100 19880 21620
3 8330 9610 10850 12070 13250 14420
4 6250 7200 8140 9050 9940 10810
b 5000 5760 6510 7240 7950 8650
6 4170 4800 5430 6030 6630 7210
4 3570 4120 4650 5170 5680 6180
8 3120 3600 4070 4520 4970 5410
9 2780 3200 3620 4020 4420 4810
10 2500 2880 3260 3620 3980 4320
11 2270 2620 2960 3290 3610 3930
12 2080 2400 2710 3020 3310 3600
13 1920 2220 2500 2780 3060 3330
14 1790 2060 2330 2590 2840 3090
15 1670 1920 2170 2410 2650 2880
16 1560 1800 2030 2260 2490 2700
17 1470 1700 1910 2130 2340 2540
18 1390 1600 1810 2010 2210 2400

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.

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 105.

Distance 6/ x 83"
between
sup- YL [ AT B T I WO B T B R VA O T l 33| 3 1sm| v
ports e isen o
in feet.
11.7/ 18.5| 15.3| 17.1| 18.9| 20.6| 22.4| 24.0| 25.7| 27.3| 28.9
Ibs, | Ibs. | Ihs, | Ibs. | Ibs, | lbs. | 1bs, | lbs, | lbs, | Ibs. | Ibs,
per ft, | per ft. | per ft. | perft. | perft. | per ft. | perft. | per ft. | per ft. | perft. | per ft,
2 | 17300 19980| 22600, 25160| 27670, 30130| 32550| 84910| 37230| 39510/ 41630
8 | 11540| 13320| 15060, 16770| 18450 20090( 21700| 23270| 24820| 26340, 27750
4 | 8650| 9990 11300| 12580( 13840, 15070| 16270| 17460| 18620| 19760, 20810
5 6920/ 7990, 9040| 10060, 11070 12050 13020 13960 14890| 15800| 16650 ||
6 | 5770| 6660 7530, 8390| 9220| 10040| 10850 11640, 12410| 13170, 13880
i 4940 5710| 6460, 7190| 7910| 8610/ 9300{ 9970| 10640, 11290; 11890
8 | 4330| 4990/ 5650 6290, 6920| 7530| 8140/ 8730 9310, 9880, 10410
°} 3850| 4440, 5020{ 5590, 6150, 6700 7230; 7760, 8270/ 8780| 9250
10 | 3460/ 4000 4520 5030 5530, 6030| 6510 6980 7450, 7900, 8330
11 8150, 3630| 4110/ 4570| 5030| 5480 5920 6770| 7180 7570
12 3330| 3770| 4190 4610| 5020 5420| 5820 6210| 6590, 6940
13 | 2660| 3070/ 3480, 3870 4640\ 5010| 5370{ 5730, 6080, 6400
14 2470/ 2850 3230| 3590| 3950, 4300/ 4650| 4990 5320| 5640/ 5950
15 | 2310| 2660/ 3010/ 3350 3690, 4020| 4340 4650| 4960 5270, 5550
16 | 2160| 2500/ 2820 3150| 3460 3770 4070, 4360 4650| 4940| 5200
2o d 2040| 2350 2660| 2960) 3260 3550| 3830| 4110/ 4380| 4650/ 4900
18 1920 2220| 2510| 2800, 3070/ 3350| 3620| 3880 4140/ 4390| 4630
19 | 1820/ 2100/ 2380, 2650| 2910{ 3170 3430, 3680 3920 4160/ 4380
20 1730 2260| 2520/ 2770{ 3010| 3250 3490/ 3720| 3950, 4160
21 1650 1900| 2150, 2400| 2640, 2870| 3100( 3320 3550, 3760, 3960
22 1570| 1810| 2050, 2290 2520, 2740/ 2960, 3170| 3380| 3590 3780

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

-



CAMBRIA BTEEL. ize

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

fe loads below are figured for fibre stress of 16000 pounds per g
re inch and include weight ol'l.ngle

seotion Ho. A 107,

su x 4/

i” 1" !” "E” ii’f HH| }H [}*n i,f.r !*E"I lu

12.3 14.8) 16.2 18.1/20.0 21.8 Bs.el 254 27.2 sa.9| 30.6
fs | e | Ibe | D | Ibe | e | Ibe b, ‘nu.
perft | perfl | perft | perft. p-ﬂ.l.pﬂl.. perfl | perft pwl'l.

23120] 26750| 28320) B0850| 33330| 36760) 88140| 40480| 42780
15410 17160 18880 20570| 22220  23840| 25430| 26990| 28520
11560| 12870| 14160| 15420 16660 17880| 10070, 20240, 21390
9250/ 10800 11330 12340 18380 14800 15260, 16190 17110

| |
7710| 8580) 940 10280 11110| 11920/ 12710/ 13490 14260
6600 7360 8090 !mu‘ 9520 10220, 10800/ 11570, 12220
B 6440/ TOB0| 7710 8330| 8940| 9H40| 10120/ 10700
5140 6720 6200 6360 7410 8480|9000

4620\ 5150/ boeO| 6170/ 6670, 7150 7630 8

g8

£
B
g
£
g
82 B
g ¢
g

7780
6360, 6750, 7130
6580

587
4050 ““’I 4760| 5110, 5150, 5780, 6110
3780 4110/ 4440/ 4770 5090|

g

D/ 8540 3860 4170 4470 4770

:
5
st
§ ggsas s
g

| 8700
| 8510
3380

2400 2700, 2040, 3170

‘or safe londs below heavy lines the deflections will be g than the allowabl
it for plastered ceilings = gl span.
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180 CAMBRIA STEEL.

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

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per s

square inch and include weight of angle.
Section No. A 109.
Distanes 7! x 33"
botween :
L 11‘” i” t'!” ﬁ” ‘H."i iu i!.n i” H,n 1
porta T TR Tl .. AW | e e~ =
it 15,0 | 17.0 | 18.1 21.0/ 23.0 24.9 26.8 28.7| 830.5 32.3
b Iba Iba, | Tba | Ibs | Ibs | Ibs | Tba | Ibs | Ibs,
perft. | perf. | perfy, | perfi | perft. | perft, | perfl | perft, | parft, | perfl,
4 13360 | 15140 | 16000| 18570 20260, 21910, 23530 26670| 28210
5 10690 | 12120 | 18520) 14850( 16210| 17630 18830 20000| 21340) 225w
e 8910 | 10100 | 11270| 12380 13510} 14600/ 15600/ 16740| 17780 18800
z 7640 8650 | 9660| 10610 11650! 125200 1345604 15240 16120
6680 7570 9280| 10130, 10950 11 13340 14100
] 5340 76100 8250, 9010 9740 1 11160} 11850| 12540
10 5340 6060 | 6760 7430 B100| B7GD, 9410/ 10670| 11250
11 4860 5610 | 6150{ 6750 7T870| T970| 8560 9700 10200
ig B0GO 6100| 6750, 7300, 7840 8890 9400
4110 4660 B6710) 6230 6740 7240 8210 8680
14 4830 56810, 5790 6200 6720 7620 8060
156 8560 4040 4950| 5400 5840 6280 7110 7520

5200/

4830

4510
18 8340 | 8790 | 4280 4640| 5070 5480 5880 6670, 7050
17 3140 8560 | 8080 43870, 4770| 5150, 5540 5910' 6280 6640
18 2970 | 3370 "W 4500 4570 BZ0| GOS0, 5980, 6270
19 B0 3100 | 8560 39010 4270 4610 4050 5200, 5620 5040
20 2670 | 2030 | 8380 38710] 4050| 4380 4710{ 56020, 5330 5640
21 2550 2880 | 8220 8540, 3860| 4170| 4480] 4780| 508D| 6370
2 2430 | 2750 | B070| 9380, 8680| 8980 4280, 45670\ 4850) 5140
2320 | 2630 | 2040 8230, 3520 \ 8810 4090, 4870 4640, 4010
2230 2520 | 2820| 3000 3380 8650 8020\ 4190 4450 4700
For safe loads below heavy lines the deflections will be g than the allowable

limit for plastered ceilings = y}g span.




CAMBRIA STEEL. 131

LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA T-BARS.

EQUAL LEGS.

25

, below are figured for fibre stress of 16000 pounds per square inch and
'dghs of T-Bar. i

"‘:‘“ ";“ 'ﬁ“ Center to Center of Bearings
Bar. | Fook. in Feet,

Taches. | Inches.| Lbs, Tz‘s_"i_[ﬂs 7|8 01011 12

> == - i i t

; |1 | 10 mgu!m:auwm?..u.'
1% | 14| 280] 190 140| uoi 0| 80| 70, null.
1% | 16| 32| 210 160 180, 110] 90| 80 'm|

134 | L7 | 350f 230] 180, 140, 120/ 100 90 80|, .. .|. .

194 | 1.8 | 450 220| 1801 150| 180} 110, 100). . |. .
R |

8.7 1m9mem'5mmmsaoiammm..

4.4 | 1670/1110{ 830| 670| 560 420, 870 800} . .

e |

4.2 | 1720/1150| 860| 690| 670 430] 380| 340
5.0 | 2150 1430 1070] 860| T20 540 480 430, 890

530

: og | 56
8 188
1 g | 79
3 | 101

RETERRTERER T
b S

)
| o

2.3 |
i

UNEQUAI- “GB.

I | 1.5 | 250 170] 130) 100 0 l
14 | 80 mmgﬂ_@_@mm [

244 | 7.2 | 8200121801600 1250 1070 910| 800 ml 40| 580| 580
834 | 15.9 mm‘mmm'mmm 702060 1890
8 |138 wm|s~sozsmmmumm
1 9.3 mmm{mm
4 100 mtmmm]

loads to the right of heavy lines the deflecti vrﬂ.lbe, than the
le limit for plastered ceilings = gy span.

- b Sl




132 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
° TRIBUTED FOR CAMBRIA

Z-BARS.

Safe loads below are figured for fibre stress of 10 000 pounds
square inch and include weight of Z-bar,

| m—

i =

STANDARD 3" Z-BARS.

— Sec. No. Z 5. | Sec. No. Z 9. | See. No. Z 18.
- fn i?f 1,’-3” ,EH _l'['H iN 1“”
oot 67hs. | 84l | 9.7 | 11.410s | 12.51bs. | 14.2 Ibs
per Por 1. per fi. per fi. per i, per ft,
2 10200 12700 13700 15000 16300 18800
- 6500 8470 9130 10600 10870 12200
+ 5100 6350 6830 7950 8150 9150
6 4080 5080 5480 6360 6520 7820
6 3400 | 4280 4570 5300 | 0430 | 6100
2010 3630 8910 4540 4060 5230
2550 8150 3430 3980 4080 4580
2270 2820 3040 8580 3020 4070
10 2040 2540 2740 3180 8260 3660
11 1850 2310 2400 2890 2000 8380
12 1700 2120 2250 20650 2720 3060
STANDARD 4" Z-BARS.
Distance botween | €€« N0. Z 21.| Sec. No. Z 25.| 8ec. No. Z 29,
*H |1,'%HI %H I’K”| *H 1 '[91‘[” ah‘ l_i” I !u
smrs b g2 108 12.4]138| 15.8| 17.9] 188 208 23.0
fost, Ths | Ths | The | Jbe, | Ibs | Ibs | Ibs | Ibs | Ibs
perft, | perft. | porft, | perft. | perft. | perfi. | porft, | parft. | per i,
2 16760/ 20850, 24900f 25750 20250 99950] 32300 s.'moi_ 88700
3 11170/ 13900/ 1 17170{ 19570] 21970] 21580| 28670, 25800
4 B380. 10430, 1245 14680/ 16480] 16150 17‘:50[ 19150
5 | 60 mul 10800 nmr 13180] 12920, uzmi- 15450
(*] l &m| 6050, 8580, 9780 10980| 10770| 11830] 12000
z 4700, 5960 7360) 8300) 9410{ 9230| 10140| 11060
4190 5210 0280] 6440] 7840 8240| S080| 8880 Ggs)
] 9720, 4630 5720 20| 7800 800
10 saa.u| 4170 5150 .'-u'ml mﬂi 7740
11 3050 8790 4680, 5340 6450, 7040
12 2790 3480 4200) 4800 5920 640
13 2580/ 8210 8060, 45620 5460 5000
14 2390| 2980 8680, 4190 5070, 5530

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

limit for plastered ceilings = gl span.

For complete and exact dimensions of Z-bars see page 89,




CAMBRIA STEEL, 183

FE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA [
Z-BARS.
ﬁﬁﬁ:cfuﬁeﬁmlfggmf‘mmmm pounds per =

STANDARD 5" Z-BARS.

Sec. No. Z 37. | Sec. No. Z41. | Sec. No. Z 45,
S A% | V&% Q'T SN TR
11.6| 18.9| 16.4| 17.9| 20.2| 22.6| 23.7 26.0 28.3
Ibs, | Ibs | Ibs. | Ibs, | Ibe | Ibs, | lbs | Ibs | Ibs

por ft. | por ft. | por ft 1& per ft. | por fi. per ft. | por ft. | per fi,
28500 s.uuoi 89700 40950, mj 51050] 50500) 565100, HITH0
19000| 22730 26470| 27300, 80670] 34030| 83670| 86730, 39830
14250 17060 108501 20480 23000, 25580| 25250 27550| 20880
11400 JBMIJ{. 16880 16850| 18400) 20420| 20200| 22040 23000

5330| 17020
8140[ 9740 11340} 11700| 13140| 14590) 14430 15740 17070
7130/ 8580 0930] 10240, 11500/ 12760 12630, 18780! 140
| 8820] 9100 10220 11340 11220) 12240/ 13280
H700) 6820 7T40| 8190| 9200| 10210| 10100] 11020| 11950

| 6200| 8360 9280( 9180 10020 10860
4750/ 568D 6620 6830 7670 8510 8420 0180 9960
4380 5250/ 6110| 6300 7080| 7850| 7770, 8480 9190
4070/ 4870| 5670| 05850 6570, 7200 72100 7870 8540
mim| 45060 52001 ©5460| 6130, 6810 6790, T350| TU70

8560 4200| 4960] b6120| 57 6380| 6310) 6890 7470

STANDARD B" Z-BARS. .
Sec. No. Z 53. | Sec. No. Z 57, | Sec. No. Z 61,
sn 1_2‘”] *r.-- 1’!_”] &n i’i‘” gn ‘H” in
15.6) 18.3 21.0| 22.7 25.4/ 28.1| 20.3/ 81.9 34.8
Ths, | Tos. | The | lbs-| Tbe | Ibs | Ibe | Ibs.
per ft. [ parft, | parft. | par ft. | perft. | perft. | perft. | perft. | perft.
45000, 52450| 59850| 61600] 68400| 75200| 74900| 81150| 87450
80000, 34970| 80900| 41070| 45600| 50130| 49980 54100/ 58800
22500 80800( 84200 87600 37450 40580/ 43780
18000 20950, 23940 | 24640, 27360 B0080| 29960 82460( 54980
15000 . 20530, 22800{ 25070| 24970/ 27050, 20150
12860| 14990| 17100|-17600| 19540| 21490 | 21400| 23190, 24900
11250/ 13110| 14960| 15400/ 17100] 18800 | 18730| 20290 21860
10000/ 11660| 13300| 18600] 15200 16710 16640| 18030/ 19480
9000/ 10490, 11970] 12320/ 13650, 15040| 14980, 16230 17490
8180|9540 10880| 11200, 12440/ 13670 m’ 14750, 15000
7600{_8740( 0980 10270 11400/ 12580 12480] 13530
| B020{ T 8070|9210 | 9180|0520, 11570 | 11520, 12480| 13450
6430/ 7490° B350| 8800, 9770/ 10740| 10700| 11590|-12490
| 6990/ 7980| 8210 9120] 10030 m:t|1 11660
5630, 6360, 7480| 7700/ 8550/ ©400| 9360 10140
m‘ S1:0 0] 7250 8050 8830 8810 9650 10290
50000 5830 66501 68401 Fe00l s360| sS320| 00200 9720
for safe loads below heavy lines the deflections will be greater than the allowable
ﬁrlﬂlumdc:llinxu=_,}.lpln. 3
complete and exact dimensions of Z-bars see page 30.
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134 CAMBRIA STEEL.
GENERAL FORMUL.ZE FOR FLEXURE OF BEAMS,
NOTATION.

A = Area of Section in square inches.

d = Depth of Cross Section in inches.

1 = Length of Span in inches.

L == Length of Span in feet.
= Stress in extreme fibre of section in pounds per square Inch.

g( Distance of Center of Gravity of Section fmm extrene fibre in inches,

$ - gomi 5l‘:mlcl inp ﬂnll’a{ﬂﬁl}‘ il bnci;:dl l?;“:\fdﬂ&ht of Beam,
== Total m| m ted

W = Total Weight g}MBemw tn;::unds Unmfomm?; Dm ibuted.

W, = ‘Total Safc Load, in y U y Distri

P = Load, in pounds, oonnemnu:d at any pol

F == Cocflicient of Strength of the Tables of Propﬂﬂu == Safe Load, in pounds,

forlﬁhnumo!'lﬁom nds per square inch forn of one foot.
of § *nﬂu of P smd in pounds,

for a fibre stress of 12 500 poun ger squ.ueim:h for a span of one foot.

D = Total Deflection of Beam, in mchu, ue to weigh

Dw; and Dy = Deflections of Beams, in inches, due to the welghu Wy and P respec.

tively.
N = Coefficient of Deflection of the Tables of Properties == Deflection, in inches,
g::tto a total load of 1 000 pounds uniformly distributed for a lpl.n of one

N’ = Coefficient of Deflection of the Tables of Pmpu'uu = Deflection, in inches,

due to a superimposed load of 1 000 p d at the middle of
a Beam with a span of one foot.

H = Coeﬁclent of Deflection, in inches, for fibre stress of 16 000 pounds per square
inch, for any section nsed as a Beam subjected to its safe load Uniformly
Distributed. (See table, page 68.)

H’ = Coefficient of Deflection, in lnﬂm for fibre stress of 12 500 pounds B:r square
inch for any section used as a Hu.m subjmed to its safe load Uniformly

Distribut S uble
g { o ll:fi , due to the Weight of Beam and

M -Tm‘slu Bending
mpued
- Mommp::f Inertia, in inchest, Axis through Center of Gravity,
—Momant of lnertﬁ., in Inchest Axis parallel to above but not through

.Dasu.m rlvilg:m these Axes.

Section haodulul in inchess,
Radius of Gémlim in inches,
== Modulus of Elasticity, in pounds, per square inch (Steel = 29 000 000).

GENERAL FORMULA.

1
S=%x L=1+Aw ,-1}11

“'i"s & puﬁl‘n%o OrforSynmzlrlcaISocﬁnnu-a’i

For Bum supported at both ends and Uniformly Loaded ;
$ L Wy b Weld

8

=

mT e

" w_(w,-g.w,)__l_..ﬂ_sﬁ

SAFE LOADS.
F =35 where p = 16,000 pounds and 1 = 12" therefore F = > 16000 S

Fr= ”_prs-whmp-ummmﬁ:w'mmmp:%ums
ToobhiulhnSnfa Load for any span in feet, for fibre stress of 16000 pounds per

o+ g 3 160008 F
&ﬁw-w‘—i—r—nt

To obtain the Safe Load for any span in feet, for fibre stress of 12 500 pounds per

square inch : 9 12508 ¥
S;kh-d-w.--f T
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CAMBRIA STEEL. 18a

FORMULZZ FOR FLEXURE OF BEAMS.
Continued.

DEFLECTIONS.
m supported at both ends and Uniformly Loaded :

MIRL Loy St B (s 2
- Deflection for Total Load = D = 380 Fl W/ Kl

Deficction for Superimposed Load == Dwy = ggT _E’,}I_

m supported at both ends with load d at the
Dellsction for Total Losd = D.sm it -0 Wot
ion for 1o AL -E‘- 54 El

Nt ¢ " Pl#
D for Superimy Load = D - S8ET

§) Beam fixed at one end, unsupported at the other, and Uniformly Loaded :
. WB (Wi W) B

Deflection for Total Load = D = E ™ BEl

PI® Wit
Deflection for Total Load = D = 3BT + S Te .

Deflection for Superimposed Load = D, = o

3E1
%l:— - 3:4 W +£‘:r') .4 s where W = (W, 4+ Wy) = 1000 pounds and
127

3
N u_gﬂ.whnp=1uoumd.mdl-w'

Deflection, in inches, due to a Beam Uniformly Loaded for any span in
Do NWIZ N (W, 4 W) L3

1000 1000
Deflection, in inches, due to a Superimposed Load P and the Weight of

> N'PL2 NW,L2
m W; for any span in feet = D 1000 + T000

12 3
Heog L vl R

FOR SYMMETRICAL SECTIONS. 5
pal Deflection, in inches, for a fibre stress of 16 000 Ibs, per square inch = D = 7

’
Total Deflection, in inches, for a fibre stress of 12 500 bs. per square inch = D = E‘_

d
FOR UNSYMMETRICAL SECTIONS.
Deflection, in inches, for a fibre stress of 16 000 pounds per square inch

Deflection, in inches,.for a fibre stress of 12500 pounds per square inch
H!
22X,
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CAMBRIA BTEEL.

BENDING MOMENTS AND DEFLECTIONS FOR |
BEAMS OF UNIFORM SECTION.

W = Total Load, in Ibs., uniformly
distibuted, including the weight of
m.

W, = Total Superimposed or Live
Load, in 1bs., unimly distributed,

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

P, P, Py, P. =2 lmd', in Ibs., con-
cent: at any poi

The ordinates

on beam. For superimposed load only,

ints,
?: diagrams give the bendi

M = Total Bending Moment, in inch-lbs,

M,,;, M, = Bending Moments,in inch-Ibs,
due 1o Weights Wy and P respectively.

I = Moment of Tntertis, in 4,

1= Leogth of Span, in Inches.

E = Modulus o Erullclty, in Ibs. per
square inch = 29 000 000 for steel.

W, = Total Safe Load, in Ibs., uni.
fcrrm1y distributed, inclu weight of
beam == Total Safe Load of Tables.

lor corresp di g points
g in formulz equal to zero.

m ke

(1) Bou:‘ :mgarlad at both ends

Safe Superimposed Load, in Ibs., uni-
formly distributed, W/, = W, — Wy,

formly Loaded, =
i Maxi Bending M t at middle
oF By e M e g VR W)
8 8
Mulwm %l:u‘; \;rt. points of sup.
b g 5 Wi
Maximum Deflection = = ' ™
Wi S (Wi W B
Draw parabola having M = o 384 El 4
(2) Beam 5upporlad at both ends
ith Load Concentrated : S
w at the Middle. Safe Superimposed Load, in Ibs., con

Diagram for Superimposed Load :—
Draw triangle [:uwing My= Pl
Diagram for Dead Load similar to Case(1)

W, — W,
centrated, P, = ———=, 3 4

Maximum Benlg{u‘ &oium at middle
of beam =M = 7 + —ﬁL

Maximum Shear at points of support «=
P+ W,
el

Max, D’”““““"E?g‘l + 8_;—4 Fi:lu.

(3) Beam fixed at one end, Unsup-
ported at the other and
. Uniformly Loaded

Diagram for Total Load :—

wi

Draw Parabola having M = T

Safe Superimposed Load, in Ibs., uni.
formly distributed, W', = ‘-’ — W,

Maximum Bmdir‘lﬁ Moment at point of
WI_ (Wi + Wy)l

Maximum Shear at t of support =
W W poin ppo

- VB (W - Wyt
Max, Deflection GEI™ BRI




CAMBRIA BTEEL.

137

MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

Load, in Ibs., uniformly
including the weight nl'

rimposed or Live

“mmly distributed,
Weight of Beam or
ln Ibs,, uniformly dis-

Py= Lud;, in Ibs., con-
’ ?o dilgrams give the ben.

M = Total Bendi Moment, in inch-1bs,
1, My=Bending Moments, inluchllhs
due lo Weighl.-: W, and P respectively.
I = Moment of iacma in inchest,
1 = Length of SFH in inches,
E = Modulus o El'nam:ity in Ibs. per
square inch == 29 000 000 for steel.
= Total Safe Load,- in lbs.
I'nrmiy distributed, inchsdfn vmgiu of
bcam Total Safe Load of ables.

din for g points
make Wy in formu]n: eqnaI 1o zero.

i fixed at one end, and Un-
orted at the other, with

Load Concentrated
lt the free end.

rmCau(B]

l’u snperlmposed load only,

Safe &upcnm%:od I.md in Ibs., con-
centrated, P, = —% _—

Maximum Bendmﬁ Moment at point of
support = Pl 4 —

)

Ma‘ximum Shear at point of support =
2
PP

W,
SET T

Maximum Deflection = SEL

T lupporlnd at both ends
th Load Concentrated at

triangle having M, = m

p for Dead Load sm'ulur to

Safe Superimposed Load, “Ifn Ibs,, con-
centrated, P, = g

8ab
Maximum Bending Moment under load
_aF Wi W)

Max, Shear at Sup. near b = l
Deflection at distance x from left

o = gy [2]!
e =)

2";" Distance, from left

support, of point of maximum deflection
for superimposed load.

2l
Max. Shear at Sup. neara =
Vs

X =

rted at both ends

m mmnrlul Loads.

ﬂp‘.

ST

lar to Case(1)|

Safe Superimposed Load, in Ibs., con-
centrated, each, P, = —*— sl

Maximum Bend‘i‘lflgl Moment at center
of beam = Pa + - ’.;_2.
Maximum Shear at points of support =

*+ W,

2
Maximwm Doﬂecr.mn -
W. 1

381 EI
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—_

BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W == Total Load, in Ibs., uniformly H-Tnul Bendin‘Momut, ininch-lbs,
r]kui'h:l.ed Inclnding the weight of Ha.l Momnu in inche
Ibs.,,due 18 We ngh and P ively,
= Total Superimposed or Live I = Moment of Inem.l in inches?,
Lo-&iun» uniformy distibuted. | = Length of Span, in'inches.

eight of Beam or E = Modulus o Eillticrty, in lbs., per
Dua Iaad in Ibs., uniformly dis- lqmu inch = 29 000 000 for
tributed. Total Safe Load, ln lhl.. uni.

P, Py, Py, Py = Lmh in Ibs., con- samty distributed, including the weigh:

centrated at any points | o e ot Safe Toond of Tables

The ordinates in dugnm.l moments for corresponding t
on beam For superimposed Ioad nnly, mak n&’. in formula equal to zero. .

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

Let R = Reaction at Left Support.

Bending Moment at P =
Wy at

(7) Beam Supported at both ends
with Loads Concentrated at | M, = Ra —
various Points.

Bending Moment at Py =
My = Ray— [lsﬂ.—"-l-l’(nl-a)]_
Bending Moment at Py = My = Ra, —
[w,ﬁ.,- +P(ag—m) + P(-.—alJ.

Shear or Reaction at Left Support —
P,b,+P,I_>|+Pb+ Wy
1 |

The total bending moment at any Shear or Reaction at Right Support -
point produced by all the weights is &L-_i'_rit_'ul’eﬂll
equal to the sum of the moments at
that point produced by each of the |  Djsgram for Superimposed Load:—

weights scparately, Draw as in Case (5) the Ordinates FC,
Diagram for Dead Load similar to | GD and HE representing the bending
Case (1) moments due to londs P, Py and Py re-

spectively. Produce FC to P, making PC
=FC+IC+JC; GD to Q, making
QD=GD + KD 4+ LD; and HEw 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
Q R B will represent the bending

for corresponding points on beam.
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PING MOMENTS

DEFLECTIONS FOR

AND
BEAMS OF UNIFORM SECOTION,

‘l‘oul Load, in Ibs., uniform|
including the weight o§

Py = Loads, in Ibs., con-
any points.
in di

give the b

M-n Total B:m!mg Moment, in inch-lbs.

? e diﬁ Momwu. in L:dch
ue to Wei
1 = Mnmenlsd' Inema, mﬂ ¥

= of Span, in inches,
E = Modulus of Elasticity, in Ibs. . POF
square Inch = 20000000 for steel,
W, == Total Safe lmd. in |bs., uni-
fnunh' dlsm'buled lnc.lud.ing the weight
of =T f Tables.

s At

l‘or cor

For superimposed load only,

1§ points
make W, in formule equal to zero,

Beam Fixed at both ends and
Ulifomy'l.ud.::l..

having M = E;_". AlsoA A’
to base and at a distance

Safe Superimposed Load, in Ibs., uni-
formly distributed, W', = ) g

Distance of points of contra-flexure
from supports == 211

Maximum Belulmf Moment tl points
of support = 7 dmeourer | 3 1 -I-W,

i“; Moment at midd]e of beam =

Huimum Shear at points of support =
Wi+ Ws
T
wie

5+ The Vertical di w+wm"' = SMET <
ﬂupanbnlsnndlmeAN (W + Wy
for cor 384 EI
on beam.
R
cel L Safe S posed Load, in Ibs., con-
dle. centrated, P, = W, — § W,

.M.

Distance of poi.mi of contra-flexure
from supports = §l.

Maximum hd.ll: Moment at points of

", The Vertical distances be-

triangle and line A A’ are
nts for corresponding points

n for Dead Load similar to

‘“"s‘"' 12

Moment at middle of beam =

w.
a3

Pl

8

Hu#nm Shear at points of support =
!a

Wl

Pls
Maximum Deflection = 26T + BIED

X
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VALUES OF MOMENTS OF INERTIA FOR STAND.
ARD AND CAMBRIA SECTIONS.

A=td +2s(b—u+ﬂ?l-;'—".

hdd  he—
1, Axis 1—1 = e

b, 18

bA—th
, Axls Gt e 2 g 10 Wity
¥, Axis 2-2 = T + 0 4

Slope of flange = g == E = ; for standard sections,

homd— 25 1 =h—g(b=t).

A=td 42 (b—t) 4 ‘--";—"-'.

x.-[b’a+!:':"+ (h_:tl’..{:ﬂl]._ A,

bat  hé=}
I Axis1—1="5 — ——.
b

12

l',Axu!--2-—-;‘— [0 4 10+ 2] — A,

Slope of flange =g = 2—-[1!-‘:1-) = ; for standard sections,

ho=d—2, 1 = h — 2g(b—t).

A=t(2a—1t)

= al4at—1?
2a—t)’

LAt ‘E:*_”_‘iL—;ﬂ_-ﬂfhm
e B amt ) ‘[‘—(h—%)]'
5 .

1", Axis 2=2=

(=]

i)
uﬁijg}

A=t{n+b—1).
x i t{2a"b)ba" Y+ a)#b"
2a’+b) ° ' 4a)
[(2x—t)b( b—2x")4 (2x'—t ) (a—t)a4t—2x)]1,
AR AL T < e
()34 bxI—(b—t) (x—1)?
3 3

x =

Tan.2a =

I, Axis 1 =1 =

I”, Axis 2 —

R t{b—x’)+ax/—(a—t)(x"—t)?
5 5

Ieos?a—1'sin%a.

I, Axin 3 — 3 = oo
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OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SHEOTIONS.

;

e
=S

—

A=[b42(a—t)t

. (h: tf) (-'-—m}
Tan, 2a = — T

o -
I Axis 11 m A0 “lg‘?_z_"_‘

b(a +a') 8 —2a"ly—Ga’atly
12

V, Axis 2—2 =

s Epeliae)
17 Minimum, Axis 8 — 8 = 1 C0%a—1Isin%a
cos 2a

w
_—E e

£y

— R

= lt""")+u!: + (s 4 07).

x = 2Dty ) 420" (8'4:85) 48, d0—1 (1 —t) Bd—1)
6A +

I, Axis 1—1=

LT o

I’, Axis 2—2 — ’b"'f.’_’_'i"]'"' 4 YV +34)])
E 36

1 (‘1—_'_)_.[(‘_1:‘“ +2 (4 + 207
= jrT]

e = Area of head.

A=c4t{d—k) +u;...)(.+‘_'.)‘

€ (2d—k) + £ (d—K)t + (bt) (52 4 557 45 J
P D —

2A

I, Axis1—1 = e [:‘;+ (d__g-l- k)l]+l(l + /)2

NI RN

1, Axis2 2-—+""+;';+"‘" 43 o
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CAMBRIA STEEL.

PROPERTIES OF VARIOUS SECTIONS,

Area of Section.

Distance from Neutral
Axis to Extremities

Sections. A of Section.
x and x;
IEY - Ty
-3 YI‘
&l x, wi M
a
a —t ——
N N =3
— / 3 at X = 072
B ats
- bd x _i
J %,
- 7 bd n=d
q
H: bd — bydy xy i
e %
bd
bd 0 ¥
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Section Modulus Radius of Gyration.
I
ot . 8
a? LR
2 g 289
ad s R
3 V3 577a
at—ad af 4 af
T Ba \’ 5
b 118a8 g 289
P T = vz
bd? Bedl WP
6 L5
b 8 mrd
E Yy by
bt — bydy? \’ B =BT
fud 12 (bd — bydy)
o b ST Ry
6y V6 &)
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PROPERTIES OF VARIOUS SECTIONS.

Sections.

Area of Seotion,
A

Distance from Neutral

Axis to Extremities
of Section.
x and x;

bd

dcosa+bsina
Ky = — e ———

P
ba 3
2 2d
xlz.._s._
bd
3 xp = d
—— = TB54? Kla-;-
d
- 8D (di—dhy?) "=
2d
.=-§;=.zm
wh '
Br—4)8 _ poqy
AR ey
By i b+b 8
aa B 4
T he by 3
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PROPERTIES OF VARIOUS SECTIONS,

ent of Inertia. Section Modulus, Radius of Gyration.
8 1
; i =
d® cos? a + bfsin? a) -i—b(ikx:i:’:l::‘ ﬂ’M’nzl-;b’ginla
b pat A osa
36 a4 - ]/ﬁ .
e I = o
2 12 V73
- wdd I wd? d
e — oo g = o 2
% _ o0 (di—dy%) 3% (dt_:,n-. = m(m_dd,q VEFaE ‘+ i
+d = ,007d! i—%':s:—f”' ds — 0248 ________y’g.-!m.: 9 e Tp00
dbby 4 by? b2 4 4bby 4 byt “L\jmj
Grby & 2+ O [60b+E)
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
Ax

" Area of Section. is to remities
Sections. A of Section.
x and x;
3 d
5 ¢ tan. 80° = 866dt X =1
S 4 tan. 80° = ,8¢6a2 s 7
7 tan. - “1_21:0!80"“‘5“(!
2d¢ tan, 22}° = 8284 l|=--:-
wbd d
bl e
T d 20 (s 4 ) x..-—;-
td + 2b' (s 4+ n’) xla-:
& 4+ V(s 4 ) xlsg

« 1
L
o ey

d 4 b (s +n')

het
x=[bts+ =+ 5 (b—t)?
(b +2]+ A

Xy =b—x
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PROPERTIES OF VARIOUS SECTIONS.

of Inertia.

Seotion Modulus.
I

Sm—
x

Radius ;f Gyration.

AE

A [dn+2mm _ 124

- 284d
A d(1+2ml’80°l o +2 cos? 800
[ lm@ 8
- 104!33 = 204d
A d!l-I-Sm’ﬂ}"} 'y o ]
[ 4 cos 22§° ] 4 cos 22J5° + ?M
= 1084 - 257d
whd? d
ﬁ--.D'BBhd* T
a1 I
Td FENT
o1 [
b =Nz
2N
d TN
(h-_a;] rl_ VT_
— r s ——
A
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PROPERTIES OF VARIOUS SECTIONS.

Area of Section.

Distance from Neutral
Axis to Extremities

Sections. A of Section.
x and xy
bd —h (b—1) n=g
bd—h (b—1) =g
bd—h (b—1t) :ln—z-
_ 2b% -+ het
bd —h (b—t) 2a
n=b—x
td s (b—1) ,‘,,,_::_
&8t (b—1)
bs + ht - 2A
xp=d—x
d¥ 452 (b—
bo +bu 4 bye [e="T O I 00S)
Xy == d—x
2 i
ot ik L h 3bs?4-8th(d-+s)+hity—t)h+3s)
2. |Ine be 2L E0) 6A
L l_"__ x=d—x
=t
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'{__ of Inertia.

ISoelion Modulus.

Radius of Gyration.

5 1
1 S = i r= \}%
bd? — h# (b—t) Eda-ha (b—t) er)—
m o Vizd—h 50
2sb? + htd 2sb3 4 hed 2sb% + he?
12 T Ehd—h(b—1)]
: bd3—h*(b—1t) bd3—hi (b—1) b =R (b—1)
¢ 12 6d T2[bd—h (b—1)]
-
-+ ht? .....I_. v
s b—x =
! tdd 453 (b—1t) td? +s3 (b—1) TR S (b—1)
2 bd B[t s b=1]
bx3— (b—1) (x—s)? I \lma +bxf—(b—1) (x—35)?
3 d—x 3 (bs + ht)
x4 4 byxy3— (b —t) (x —s)3 [hx8+hxx1'— (b—t)(x—s5)3
] 3 il 3 (bs + ht + bys)
(by —t) (x; —s)? d—x _ (b —t) (xy—s)¥] 4
3 3(bs+ht+bys)
b3 (8t + ;) 1 I
D) —A(x—s)? T I
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EXPLANATIONS OF THE TABLES OF PROPER-
TIES OF STANDARD AND SPECIAL I.BEAMS,
STANDARD AND SPECIAL CHANNELS,
STANDARD AND SPECIAL ANGLES
WITH EQUAL AND UNEQUAL
LEGS, ZZBARS AND T-BARS.

PROPERTIES OF I-BEAMS.
PAGEs 156 TO 159 INCLUSIVE.
The figures or values in the various columns give the section num-

bers, dimensions, weights, areas and properties of the sections as noted
in the different headings.

The columns which require special explanation are as follows :

SecrioN 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 16000 and 12500 pounds per square inch respectively, as
stated in the headings of the columns, and are the safe loads in pounds
uniformly distributed, including its own weight for a beam one foot
long. Thus the safe Joad for any span may be obtained by dividing
the proper coefficient by the length of the span in feet.

The coefficients of strength were obtained from-the following for-
mulee :

F—2x 16000 X S
F/ =3 x 12500 X S

in which S is the section modulus.
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CoEFFICIENTS OF DEFLECTION—Columns 15 and 16,

The coefficients of Deflection N and N’ for uniform and center
ds, respectively, were obtained from the following formule :

wips PI®
N s N =
76.8E1 48E1

W =1 000 pounds.

12 inches.

£ = 29 000 000.

1 — moment of inertia about axis {-1.

g coefficients are therefore the deflections in inches of a beam
long with a load of 1 000 pounds. The deflection of a beam
y load and span may therefore be obtained by multiplying the
r coefficient by the cube of the span in feet, and by the number
000-pound units in the given load.

?ERTIES OF STANDARD AND SPECIAL CHANNELS.
PAGEs 160 TO 168 1NCLUSIVE.

e various columns in the Tables of Properties of Standard Chan-
similar to those in the Tables of Properties of I-Beams, as ex-
: above, with the addition of column 11, which gives the Section
us about an axis through the center of gravity parallel to the web,
d column 18, which gives the distance of the center of gravity from
14

de of the web. T this case the Section Modulus S$/=

ion being as given at the heads of the columns.

PROPERTIES OF T.BARS.

able of Properties of Cambria T-Bars is also given on pages 178
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PROPERTIES OF ANGLES,

The values in the Tables of Properties of Standard and Special
Angles, with Equal Legs, pages 164 to 160, are as stated in the headings,
and those in the Tables of Properties of Standard and Special Angles,
with Unequal Legs, on pages 170 to 177, are similar, but with the addi-
tion of values for I?, S and r/’ about the inclined axis 3-8, the posi-
tion of which, in order to give the minimum values, was determined
by the formula on page 140 for the value of the tangent of 20C. After
determining the position of the inclined axis, the properties cor-
responding thereto were obtained by the formula on page 140.

PROPERTIES OF Z-BARS.,
The Tables of Properties of Z-Bars, on pages 180 and 181, are sim-
ilar to those for B and Ch Is with the addition of values in

column 13 for determining the position of the inclined axis 33 to
give the minimum values of the radius of gyration, as shown in
column 14, these values being obtained in a manner similar to that
used in calculating like quantities for the Tables of Properties of
Angles with Unequal Legs, as explained above.

MOMENTS OF INERTIA OF RECTANGLES.

A Table of Moments of Inertia of Rectangles is added on pages
182 and 183 for convenience in calculating the Moments of Inertia,
Section Moduli,and Radii of Gyration for compound shapes in which
plates are used.

GENERAL FORMULZ FOR PROPERTIES AND
FLEXURE.

Formule for obtaining the Properties of Standard Sections are
given on pages 140 and 141, and for various nsual sections on pages
142 to 149 inclusive.

General formule for Flexure of Beams, Bending Moments, and
Deflections for various cases of loading are given on pages 134 to 139

inclusive.
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IPLES OF APPLICATION OF THE TABLES
OF PROPERTIES. ‘

ExampLe 1.

t is the proper size of I-Beam to carry a load of 85000 pounds
d at the center of a span of 25 feet, the fibre stress not to
16 000 pounds per square inch?
h r Tables of Properties of Standard I-Beams, the column headed
es the coefficient of strength for a uniform load corresponding to
‘m of 16 000 pounds per square inch.
coefficient of strength for a concentrated load at the center is
that for the same load uniformly distributed, hence the coefficient
ary to meet the conditions is 85 000 X 25 X 21750 000. From
le of Properties of Standard I-Beams, page 159, column 13, the
F for a 24 inch 80-pound beam is found to be 1 855 310.
oht of the beam itself is 80 x 26 = 2000 pounds, which cor-
ds to a coefficient of 2000 X 25 — 50 000, which deducted from
810 gives a net coefficient of 1 800 310. A 24-inch beam weighing
sounds per foot is therefore the proper size.

ExamrLE IL

is the deflection of the beam in the preceding example under
n load ?

e Table of Properties of Standard I-Beams, pages 156 to 159 in-
the coefficient of deflection for beams with center loads is given
16. To obtain the required deflection it is only necessary to
the coefficient by the cube of the span and the number of 1 000
units contained in the load.

for the given example the deflection in inches =

35000 3
0000006 x 25° X 1—@_—*‘& inch.

-
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ExamrrLe I1I.

What is the safe load uniformly distributed that can be placed on
an 8inch standard channel weighing 11.256 pounds per foot, with a
clear span of 1b 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 161, col-
umn F/, the coefficient of strength for the given channel under the con.
ditions named is found to be 67300. IHence the total load may be
67 300 < 15 = 4487 pounds, and as the channel itself weighs 169
pounds, the net superimposed load which it can safely carry under the
given conditions is 4318 pounds.

ExamreLE IV,

What is the fibre stress in a 5’/ x 3// angle weighing 8.2 pounds per
foot if loaded at the center with a weight of 1500 pounds,used as a
beam with a span of 6 feet, the b-inch leg to be placed vertically?

The bending moment at the center will be

Wyl Wyl 180X T 8BXOX T
4 8 4 8
Referring to the Table of Properties of Standard Angles, Unequal
Legs, on page 173, the Section Modulus for this angle, corresponding
to the axis 2—2, is found to be 1.89.

The maximum fibre stress is obtained by dividing the bending
moment by the section modulus, thus: 2'1?;;8
maximum fibre stress in pounds per square inch at the point most

= 14 520, which is the

remote from the neutral axis, which in this case is the extremity of the
longel; Teg 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 inconsiderable, so that
in practice it might be neglected for short spans, but should be taken
into consideration for the longer onss.




CAMBRIA STEEL. 15656

PROPERTIES OF COMPOUND SHAPES.

» moments of inertia, section moduli and radii of gyration of
pund shapes used as beams or columns, composed of plates and
channels, beams, Z-bars, T-bars, or any combination of these,
be obtained with the aid of the Tables of Properties as follows:
 first step is to find the center of gravity of the proposed section,

 in the case of symmetrical sections is at the center of the figure.
r unsymmetrical sections the position of the center of gravity may
ermined by multiplying the areas of the component parts by the
5 of their centers of gravity from any convenient line, taken as
is, and dividing this product by the sum of the areas, which will
s the distance of the centre of gravity of the compound section from
sumed axis.
e position of the center of gravity for all sizes of angles, channels,
“T-bars is given in the Tables of Properties for these shapes, and is
various geometrical sections on pages 142 to 149 inclusive, in
on with their other properties.
er determining the position of the center of gravity of a compound
be as explained above, the moment of inertia about an axis through
ter of gravity may be found by taking the sums of the moments of
of each component part abont an axis through its own center of
ty parallel to the axis of the compound section, and the sums of
of the area of each component part by the square of the dis-
of its center of gravity from the axis of the compound section.
ng thus oblained the moment of inertia of the compound section,
v_,._‘icction modulus may be obtained by dividing this moment of
by the distance from the neutral axis to the most remote ex-
of the section, -
s square of the radius of gyration for the compound section may
ned by dividing the moment of inertia by the total area.
Fhe moment of inertia of a compound section about any axis other
n that through its center of gravity may be found in a manner
to that above described.
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PROPERTIES OF STANDARD I-BEAMS.
2——\
-+ d >
1 2 3 4 6 | 6 7 I e T R
| ot | [ s
. Lt . amen|
Dopth | waight | Ares |Thick-| Width | “op | Section | of |Gy
Section | , of of (nessoff of | [arijs [Nodulus tﬂ:‘ ia | tlon
Beam. | phor, | Section. | Web. | Flange. | yrig'iy [AxisteL | hris |dvis 22| Aris
Number. | Sl 11, - 22,
d T " I ] L W ¥l |
Tohes. | Pounds, 8q.Inches Inches.| Incbes. | Tuches® | Tnches Inches.| Inches |Inches
B 5 3| 650 163 a7 233 25 17123 .46 53
5 “« | 8.80 1.01 .28/ 242 27 1.8(1.18| .53| .52
L « | 7.50| 221 .36 2.62 29 19115 .60 .52
B9 4 750 1| .19| 2,66 6.0 3.0/1.84 .77 .59
(1) « | 8.50| 2,50 .28 2.73| 64 1.59| .85 .58
“ « | 9.50| 279 .34 281 6.7| 8.4/1.54| .93| .58
s « | 10.50| 3.09| 41 8| 71| 86152 1.01| .57
B13| & | 9,75 2.87 .21| 3.00 121 48/2.05 128 .65
“ « | 12.25| 8.60| .36| 8.15| 13.6| b5.4/1.94 1.45| .63
“ « | 1475| 4.84| .60| 8.29| 15.1| 6.1/1.87| 1.70| .63
B17 6 | 12.25| 3.81| .23| 8.38| 21.8 7.8|246| 185/ .72
“ “ | 14.75| 4.34| .35/ 8.45| 24.0| 8.0[2.35 2.00 .69
“ “ | 17.2B| 5.07| 47| 857 262 87227 8| .68
B21 15.00 4.42  .25| 3.86| 36.2| 104/2.88/ 2.67 .78
o « | 17.60| 5.15| .35 8.76| 88.2| 11.212.76| 2.84 .76
s s .00| 5.88| .46| 8.87 42.2| 12.1{2.68| 3.24 .74
B25 18.00| 5.33| .27| 4.00| 56.9| 14.213.27| 3.78 .84
e % | 20.25| 5.06 .35 4.08 60.2| 15.03.18/ 4.04 .82
s « | 2275 6.60 44| 417 64.1] 16.03.10 6| 81
< | 25,25 7.48| .53| 4.26 68.0 17.0]3.03 4.71| .80
B20 21.00| 6.31| .29| 4.83) 84.9| 18.93.67 5.16/ .90
o L .00| 7.35| 41| 445 91.9| 204/3.564| 5.65| .88
S « | 80.00| 8.82 .57| 4.61| 101.9) 22.6(3.40 642 .85
& « | 85.0010.29| 73| 4.77| 111.8 24.8(3.30 7.31| 84
B33| 10 | 25.00 7.87| .81| 4.66| 1221 24.4|4.03 6.89 .07
£ “ | 30.00| 8.82| .45| 4.80 134.2| 26.8/3.90 7.65 .93
L “ | 85.00/10.29| .60| 4.95 146.4 29.3/3.77 3.52[ 91
& « | 40.00(11.76 .75| 5.10, 158.7| 81.73.67| 9.50 .90
B41| 12 | 81.50| 9.26| .35/ 6.00215.8 36.04.83 9.50/1.01
- “ | 35,00/10.29| .44| 5.09 228.3 38.0/4.7110.07 .08
= ¢ | 40,00/11.76 .56| 521 245.9 41.04.57(10.85 .86
B53 15 | 42.00/1248| 41| 5.50 441.8 58,05.0514.62/1.08
“ ¢ | 45.00|18.24| .46| 5.5b| 455.8 60.8/5.87 15.09.1%
a4 “ | 50.00/14.71| .56| 5.65 483.4 5573 16.04[1
o “ | 55.0016.18| .66/ 5.75 511.0| 68.15.62 17.06|1.oa
s “ 1 g0 7.66' 175! 5.84' 538.6 8/5.562'18.17'1.01
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PROPERTIES OF STANDARD I-BEAMS.
13 | 14 16 | 16 X
Coeflicient of Strength. _Goelﬂeieut._ of Deflection.
Por Fibre Stress | For Fibre Stress 2
: ufllwol’mndaM of 12 500 anm Uniform Conter Section
-l &’_"f:-" iy 3 Load, Load Number.
Buldinge. | Bridgm. >
¥ | ¥’ N | N*
= ————_— ]
!3 13 00081253 | 00050008 B 5
19140 14950 | .00028827 | .00046124! «
20710 16180 | .00026644 .000-12630; “
31810 24850 | .00013009 | .000208156 B 9
338 26480 | .00012202 | .00018535 5
3508 28110 | 00011500 | 00018400 "
88070 20750 | .00010868 | .00017389 L.
51600 3 00006417 | .00010267 B13
58100 45300 | .000056608 | 00000117 e
846380 50490 | 00005122 | 00008186 "
37 60520 561 | 00005608 B17
5270 66610 | .00003235 | 00005177 s
93110 72740 | .0000206 00004741 =
110410 86260 | .00002142 | .0000 B21
119400 93290 | .00001880 .00003;% -
1285860 100430 | .00001 b
151660 118480 | .00001364 | .000021 381 B25
160510 125400 | .00001288 O B
1;0238 138570 | .00001210 | 00001036 .
181 141740 | 000011 18256 .
201300 157260 | .00000914 .00001488! B29
812‘930 170260 | .00000844 | .00001 3501 s
241460 188640 | .0 82 | 00001219 *
264090 | 207020 | .00000694 | 00001110/ *
|
260470 203500 | .00000835 .00001017| B33
2868250 223630 .00000538 00000025
12390 244050 | 00000530 | 000 I
8385630 264480 | 00000489 00000782| el
383670 200740 | 00000380 | 00000575 B4l
405 817030 00000 -
437170 841540 | .00000316 .000006061 -
828270 480840 )0000176 | « 81 BS53
648310 508490 DO000 ZO 00000272 “
883580 537130 )0000161 ( 87
;3 zw b 0 )0000162 | « 1 1
65 508410 | 00000144 | [ 1 o
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CAMBRIA STEEL.

PROPERTIES OF STANDARD I-BEAMS.

o

Number,

B 65
1)

3
"

B ‘:?3
t“

B 89

Section. |

_Pnumts.

Area | Thick-
of |ness of
Web,

8q.Inches| Inches,

55.0 |15.03

65.0 [19.12
70.0 20.58

65.0 19.08
122.06
80.0 23.32

85.0 (25.00
90.0 |26.4

75.0

85.0 |27.
100.0 129.4 1

60.0 |17.85| .

70.0 |20.59| .

 [Axis1-1,

s

~ | Tnches3

8
8
9

8.4
3.5
7.9

102.4
117.0

9 | 10 |11
m;?s‘ |Radiua
L

7

S |T| o
s, Tache ok,

PROPERTIES

126.96/1.21
42/1.20

o
»
Gt b

nén

OW~I~I ®

_gg
[

50.8

S
~1

oo
-

]
o
Gao

2

& =
QRO R0 ~10

tototots




CAMBRIA STEEL. 159
PROPERTIES OF STANDARD I-BEAMS.
wall s M,
' T 1} :
=3 Il \[}
) 8§
13 | 14 | 15 | 16 1
r Qoefficient of Strength. Coefficient of Deflection.
For Fibre Stress | For Fibre Stress
of 16 000 Poll:l::a of mﬁsm hluni’ Uniform Center Section
Square uare In
e for = for Load, Toad, Number,
Buildings, Bridges,
¥ o N 'i = N’
880 736820 | .00000088 | .00000156 B 65
297680 779440 | .00000092 | .000001 L
1044740 8168200 | .00000088 | .0000014 i
1001800 852070 | 00000084 | .00000135 L
1247490 974600 | .00000086 | .00000108] B 73
1301110 | 1018400 | .00000084 | .00000102 L3
1853400 | 1057340 | .00000061 0000008 Ly
1856310 | 1449460 | .00000037 | .00000060 B 889
1926950 | 1505430 | .00000036 | .000000567 o
1989700 | 15664450 | .000000356 | .00000056 5,
2052440 | 1603470 | .00000034 | .00000054 X
2115190 | 1652480 | .00000033 | .000000562 L

PROPERTIES OF SPECIAL I-BEAMS.

478130
507930
539300
570870
866130
204660

870

943
983090
1022300

1122280
11603840
1199550
1238770
1277980

1564060

373540
396820

421320
445830
srgene
e
768040
798670
8767900

0
1379660

00000288
00000272
00000256
00000242

00000127
00000122
400000117
00000112
00000108

00000098

00000409
00000387

.00000462| B105
00000485|

“
(13

B%PB

“w
w“w
“

B}}B

Bl21

“
W
i
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CAMBRIA

STEEL.

PROPERTIES OF STANDARD CHANNELS.

1
gkt b,
b ;
1
p 4 2 3 4 5 8 b 8 9 | IO NIT |18
. | Radius . |Radiug
$ak Section Section

| e | gt | Arem | e | Width |"O5F™ Mod- | ore [ Mo ot | g
Section | of v | O | of | of | nertia| WUS | tion |Inertia [ WUS | tion
oot, | Section. | web, | Flange. |gyis 11, AXIS | Axjg [Axis 2-2,) ATS | Axis,

Number iy 22 | 5%

__3 F S L e L s 2 O e
Tnches, | Pounds, | Sq. Ins, Inches,| Inches, | Inches.* | Inch's® Inches, | Inches,* | Inches® Inches.

C5 4.00( 1.19| .17/ 141| 1.6/ 1.1/1.17| .20/ .21| 41
> “ | 500 147 .26/ 1.50, 1.8 1.2(1.12 .25 .24| 41
se “ | 8,00/ 1.76| .36/ 1.60| 2.1| 1.4/1.08 .31| .27| 42
c9o 4 | 525 1.55| .18/ 1.58| 3.8/ 1.9/1.56| .32| 29| 45
g ¢ | 8.25| 1.84| .25 1.65 4.2| 2.1/1.51| .38| .32| 45
& “ | 725 2.13 .33 1.78 6| 2.3/1.46| 44| .35 46
C13 5 | 6.50/ 1.95/'.19| 1.75| '7.4| 8.0/1.95/ .48 .38 .50
o “ | 9.00| 2.65 .33 1.89| 8.9 3.5/1.83| .64 45| .49
L ¢ 111.50| 3.38| 48| 2.04| 104 4.2(1.75| .82 .64| 49
c17 6 | 8.00| 2.38 .20/ 1.92| 13.0| 4.3/2.34| .70/ .50| .54
e ¢ 110.50| 3.09| .32| 2.04| 15.1| 5.0/2.21| .88 .657| .63
i ¢ 113.00 38.82| 44| 2.16 17.3| 5.8/2.13| 1.07| .85| .53
% ¢ 115.50| 4.56 .56 2.28| 19.5| 6.5/2.07| 1.28| .74| .53
c21 7 |.9.75| 2.85 .21| 2.09| 21.1| 6.02.72| .98 .63| .59
" ¢ 112.25| 3.60| .32| 2.20| 24.2| 6.9/2.59| 1.19| .71| .67
Y ¢ 11475 4.34| 42| 2.30 27.2| 7.8 2.50| 140| .79| .57
s ¢« 117.256| 5.07 .53 241 30.2| 8.6/2.44| 1.62| .87| .56
iy o 19-75‘\ 5.81| .63| 2.51| 33.2| 9.5|2.39| 1.85| .96| .56
c25 11-25‘ 3.35‘ 22| 2.26| 32.3| 8.13.10/ 1.33| .79| .63
$¥ ¢ 11375/ 4.04 .31| 2.35| 36.0| 9.02.98| 1.55 .87 .62
i ¢ 116.25 4.78 .40 244 39.9/10.02.89 1.78| .95/ .61
s 5 18.75[ 5.51| .49 2.53| 43.8/11.0/2.82| 2.01/1.02| .60
e e 25 6.25 .58 2.62| 47.8/11.92.76| 2.25/1.11| .60
C29 9 |13.25 3.89 .23 243 47.3/10.53.49| 177 97| .67
" ¢ 115.00 441 .29 249 50.9/11.83/3.40| 1.95(1.03| .66
&8 [ .00/ 5.88| .45 2.65/ 60.8/13.53.21| 2.45(1.19| .66
d 58 25.00| 7.35| .61| 2.81| 70.7|15.7|3.10| 2.98/1.36| .64
€33 | 10 |15.00| 4.486| .24 2.60 66.9|]13.4(3.87| 2.30/1.17| .72
o “ 120.00| 5.88/ .38 2.74| '78.7|16.7/3.66| 2.85/1.34| .70
e ¢ 125.00 7.85| .53 2.89| 91.0(18.2/3.52| 3.40(1.50| .68
b ¢ 130.00/ 8.82 .68/ 3.04/108.2/20.6/3.42| 3.99|1.67| .67
e ¢ 135.0010.29| .82| 3.18/115.5(23.1/3.35| 4.66(1.87| .67
C41| 12 [20.50 6.03| .28 2.94|128.1|21.44.61| 3.91|1.75| .81
" ‘¢ |25.00 7.35| .39| 3.05/144.0 24.04.43| 4.53|1.91| .78
(4 ¢ 130.00| 8.82 .51| 3.17/161.626.9/4.28| 5.21|2.09| .77
S ‘¢ 185.00/10.29| .64 3.30/179.3/29.94.17| 5.902.27| .76
Gie ‘¢ 40.00/11.76 .76 3.42/196.9 32.8 4.00| 6.63]2.46| .75
C53| 15 33.00/ 9.90| .40| 3.40312.641.7 5.62| 8.233.16| .91
= ¢ 185.0010.29| 43| 3.43319.942.7 5.57| 8.483.22| .01
$¢ o .00(11.76| .52| 3.52/347.5 46.3 5.44| 9.39343| .89
o ‘¢ 145.00/18.24 .62 3.62375.1 50.0 5.32/10.29 3.63| .88
pis *¢150.00/14.71| 72| 3.72/402.7 53.7 5.23111.22 3.85| .87
= ¢ |55.0016.18, .82| 3.82/430.2/57.4 5.16/12.19/4.07| .87




CAMBRIA STEEL.
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PROPERTIES OF STANDARD CHANNELS.

|

|34}

et | ¥ _%2

3 1%
. 4!
13 A s 16 17 18 3
Distance Coef. of Strength. Coef. of Deflection.
G Gniar %l?iccmo:f Fibre Stress | Fibre Stress i
b o preb ek | 48000 Do) 800 Pounds Uniform Oenter | ¢ tion
3 ound Increase nch | n
Out‘.’sllgg' . in Weight, | for legildmgs p;:r Bridges, food. e Number,
x f
Inches, Inches. s * ¥ »
44 098 11630 9090| .0004743| .0007589| C 5
44 18140, 10270| .0004199| .0006718
46 14710, 11490| .0003751| .0006001| **
46 074 20230 15800/ .0002046/ .0003273| C ©
46 22270 17400| .0001858| .0002973| ‘¢
46 24360, 19030 .0001698| .0002717| *“
49 059 81640 24720/ .0001046| .0001674 C13
48 37860, 29570| .0000875, .0001399|
B51 44390, 34680| .0000746| .0001193| **
B2 049 46210, 36100| .0000597| .0000855 Cl17
50 53750 42000/ .0000513 K .0000821| ‘¢
52 61600 48120 .0000448| .000071%
55 69440, 54250| .0000397| .0000636| ‘¢
55 042 64270 50210/ .0000368| .0000588| C21
53 73650 .0000321| .0000714|
53 82740, 64600| .0000286| .0000457| *
55 1950, 71840 .0000257 0411
58 | 101100/ '78990| .0000234 0000374
58 037 86140, 67300 .0000240| .0000384| C25
56 90| '75000| .0000216( .0000345| **
56 106450, 83170| .0000194( .0000311| *
B7 116910/ 91340 00177 .0000283| ¢
59 127370 99510 .0000162| .0000260| *
61 033 112170, 87630| .0000164 .0000262 Cc29
59 120540 94170| .0000153| .0000244|
58 144070/ 112550| .0000128| .0000204 ‘¢
.62 167590 130930 .0000110| .0000176| **
64 029 142680 111470| .0000116| .0000186| €33
81 167940/ 131210| .0000099| .0000158| ‘¢
.62 194090/ 151630( .0000085| .0000136| *
.65 220230, 172060| .0000075| .0000120( ¢
69 246380 192480| .0000067| .0000107| *
70 025 227750 177930 .0000061| .0000097| C41
.68 256000 200000 .0000054| .0000088| **
.68 287370 224510| .0000048 .0000077 **
.69 318750 249020| .0000043 0069| ¢
72 350120, 273530| .0000039 .0000063|
79 020 444520 347280| .0000025| .0000040| C53
79 455030/ 355500| .0000024| .0000039| ‘¢
78 494250 386130| .0000022| .0000036| *
79 533470 416770| 0021 . 0033 ¢
.80 572680 447410/ .0000019| .0000031| ¢
82 611900, 478050 000018 .0000029| **
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PROPERTIES OF SPECIAL CHANNELS.

oy,

St =y ¥X4
< a i
1

1|28 8| & | 6|67 |8 0 10,11 12 [18
W El D _—_-|__'—_Ruﬁnn TN
Thick-| .. | Thiok- Moment S0ction| of | Momant {Section

Area Width| 8l Mod- Mod-

Soc- é Wht| “of ool I | e : o | ulus S In:rfti.n ulus
tion Sactis of Flang of Rings Inertia Axis tion | In Al
N g_ oot | Seetion. | ab, ’lﬂmgo °8%lhxis 14, {49 | duis uxis 22, o
[ S Y Y 0 T 0
Ins.| Tbs, | 8q. Ins. |Tnches, | Tnches Tnches. B | Tnchess Ins3 | Inches| Inches.d| Tns%

21 121 68.30 | o . 8
©o1|12214 81 2.64' 84 .17 |128.221.4 4.51 38.23 1.6
€| 239 %7.03 .37 |2.70 “ “ 1187.0! 22.B| 1 8.52(1.69
| 264 777 2.78| ¢ “ 1145.9 24.34.33 3.80|1.78
| #28.9| 8.50 .50 DA ¢ 1154.7/25.8/4.27 4.09/1.86
¢ | €314 O .56 |2.89| ¢ ¢ 1163.56/27.8 4.21| 4.38(1.95
| 133.9| 9.97 .62 [2.85 * L 172.3l2874.13 4.69'1-2.04
©95(13/82.0 ©.30| .38 [4.00| .34 | .15 |237.5 3655.05 11.543.86
¢ | %35.010.29 45 |4.08 ‘¢ 4 351 8.7|4.04/12.54 4.08
¢ | %37.0110.88| .60 |4.12 ** £ 9.8-40.04.89 13.1014.17
* | 440.011.76| .68 [4.18] * ‘1272.241.04.8113.94 4.33
“ | 45.0/18.24| .68 4.30 ** ‘¢ 1202.0 45.1/4.70/15.82 4.59
¢ | 160.0114.71| .79 442 = ‘¢ 1318.7/48.3|4.62/16.71 4.86
| */65.0/16.18| .0 |4.53 by H 33M|514£55|18.14Iﬁ.14

PROPERTIES OF BULB BEAMS.

s B L
juin |
1 us ration
Raetion =L Axis 1-1, 1{1& i1,
Number,
A ] r
Inches® | Inches.
B171 3.71 1.84
B173 6.12 2.29
L 8.55 226
“ 7.69 2.18
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PROPERTIES OF SPECIAL OCHANNELS.
)
0O \ 1 [I + 0y
- T . Cm— ‘%ﬂ
d t—s
1
gy 10 | I7 [ G188 | 19 | - 80 1
Distancoof Inereaseof| Coel. of Strength. | Coef. of Deflection.
e ot R LRength, } Ceel, of Defisotian.
| Gy |V s | s S .
& Sk 5. | et 8. Inh per S In Uniform Losd. | Oenter Load, | Section
o Web, fin Weigh, for Bulldings | for Bridges. | | Wumber,
- £} g ¥ N N
3 227950 1 0.0000061 ©o1
.'gs “ | 243630| 1 10000057 :0000081| o
682 | « |250320/ 202590.0000053/.0000085 ‘*
“ | 275000( 214850 .0000050/.0000080 *
:32 « | 200690/ 227100 0000076 *
.86 | “ | 306380 280360 .0000045.0000072 «
1:31 .023 | 389710 804460.0000033/.0000052 €95
“° | 412750/ 322460 .0000031[.0000048
.ng « | 426340 833080 .0000030/.0000048] *
0 “ | 448740| 849010 .0000029.0000046|
g% w | 480720 235580{ D0027(.0000042| **
“ | 514710 402120 .0000025/.0000040| *
100 | * | 548700 428670 .0000023/.0000087| *
PROPERTIES OF BULB BEAMS.
¥ 1
il 7 P
“M W b L__:...__.Q 2
! 1
i S0 SR S
_.LJ](
a1 _c_l_*'! Al 28T ¢ .'_Tl;f.i'!"ln' ABLL [T
Tnereass of | Coef. o engih, | Coel. of Deflection. |
kioknees of| Tibre Siress | Wihre Siross | TrT
‘f;.“"m wmg-»m; 12500 ?ﬂ? Uaorm Lood. | Conter ead. | Soction
in Weight, M_&ﬂ d Fumber,
f ¥ i ¥ ‘ N N
I L8 e L X
... | 39600 | 30940 .0000681.0001090 B171
049 | 653820 51030 |.0000361/.0000577 B173
% | 60860 | 54580 1.0000846
“ 80930 ' 63280 .0000302 “




164 CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.

1 2 3 2 5 6 7 8
) . ; y ) Da‘;;‘;eogf Momen? Section
Section | Dimensions. |Thickness. Weight £ Secti Grayity from | of Inertia | Modulus
Foot, | 5000 Back of | jrigq, | Axistd
Number. i e Leg. : .
AR t A x 1 s
Inches. Inches. | Pounds. | Sq. Ins. Inches, Inches.* | Inches?
A'S [deeizs]| 2 8 | .18 23 009 | .017
g G e | 2| =25 012 | 024
Ak [ 14 8 | .24 .30 022 | .031
«“ “ i) 12| 8 ; 030 | .044
“ “ i | 15 | a4 34 037 | 056
A9 | 134x1 1 i e - 80 .36 044 | .049
“ %14 fﬁ 15 | .44 061 | 071
“ “ Y | 20| 57 40 077 | 001
“ “ % | 24 | 89 A 090 | 109
A veve) X118 B3| 4 | 9% | 94
“ ff £ 13| 8 16 | 18 | 183
s u #i | 84 51 19 | 188
“ “ % -89 i3 53 21 | 212
A18 | 134x 13 22 | .63 51 18 | .14
i iy ﬁ; 28 | 82 53 28 | 1
“ “ i | 34 | 100 55 27 | 23
“ “ 2 1.18 57 31 | =26
“ “ /s | 46 | 134 59 5 | 30
“ “ Y G 61 38
Al5 |2 x2 | 28 | a2 57 27 19
i “ i | 82 | 92 59 35 | 25
“ “ i 40 | 116 61 P 30
“ “ : | a7 | 1.36 64 48 | 35
“ “ i’ 5.3 | 1.56 66 54 | 40
“ “ : | 60 | 175 . 59
Al7 | 2%x2 8.1 | o1 69 .55 | .30
et | 31|13 w2 7o | 39
3 “ $ | 88 |174| 8 | 5%
“ “ 5 68 | 200 | 78 111 | 85
“ “ i | 77 | 225 81 123 | 72
“ “ % | 85 | 250 83 132 | 80
A19 |3 x8 32 |49, 144 84 124 | .58
“ “ i 61 | 178 87 151 | 71
« “ 72 | 211 89 176 | 83
“ “ s 8.3 | 244 91 199 | .95
“ “ 94 | 275 93 222 |1.07
“ “ iﬂ 104 | 3.08 95 243 |1.19
“ “ 5 |11.5 | 3.36 ; 2.62 |1.30
“ “ 4 |125 | 366 | 100 | 281 140
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PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.

10 11 I8 18 1
of wﬂ# hn!mtcr & mil::]“ hl:l!ldiud
Tl i f:’t Axis 22, Axis 22,
Number,
l" Il! !F.F rfi
Inches. Inches® Inches.? Inches.
.38 011 14 AB
.36 005 014 14 “
A2 009 021 19 A7
45 0138 028 19 «
A48 0186 034 19 “
51 018 035 24 A9
B4 25 04’ 24 “
5 083 .052 24 (0
.8 08 24 “
.80 .081 .053 .30 All
.63 045 072 20 “
.66 058 .088 29 .
.89 070 101 29 "
K 0 114 20 “
.;g 094 126 20 “
72 .078 .10 84 A13
75 094 a8 B34 i
; 118 . 34 “
1 133 . 34 u“
152 18 34 "
87 17 34 "
80 211 14 39 A15
84 1a 47 39 W
.gz 1 39 s
93 23 3’3 38 “
06 26 27 ng .
08 22 22 49 Al7
1.01 20 28 49 i
1.056 .35 .83 49 s
41 .38 A48 e
1.11 A48 42 A48 “
1.14 52 48 48 s
117 58 .49 A48 “
1.19 .50 42 .59 A19
1.22 81 50 59 e
1.26 72 ﬂ .58 “
120 82 58 “
1.32 22 =70 58 “
1.85 1.02 ze .58 u
1.38 112 l 1 58 -
1.41 122 .86 58 w




166 CAMBRIA BTEEL.
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
1 BN 0 T - | 6 () T
[ Weight | Ar | nﬁ?ﬂ?«“’ Moment | Section
Setion | Dimensions, | Thickness| Welght | | Gravity from | of Inertin | Modulns
[ per Poot, I"I s Bk of | hristd, | ki 14,
e AIR t | A x 1 B )
Inches, Inches, | Pounds. . Ins, Inches, Inghes. | Inchesd
A 14 x 3} | 72| 200 .09 245 !
AL | Jxwel | IR | 298| 191 287 138
" i "' 2.8 2.88 1.04 3.2 1.82
o 4 11.1 | 326 1.08 3.64 149
£ g 124 | 3.63 1.08 3.09 1.65
& o 13.6 | 3.99 1.10 4.33 181
£ s 148 | 4.34 1.12 4.65 1.96
e i 16.0 | 4.69 1.15 496 | 2.11
ke ax ;2 17.1 | 5.08 1.17 525 2.25
. 2 18.3 | b5.36 1.19 6.53 .39
A28 |4 x4 8.2 | 241 1.12 371 1.29
5 o ;Z 9.8 | 2.86 1.14 4.; 1.52
“ 6 ]"« 113 | 3.31 1.18 4.9 1.75
54 4 *a 128 | 3.76 1.18 5.5 1.87
4, ) 143 | 4.19 1.21 6.12 | 2.19
(g £ ;) 1 5.'{ 4.62 1.23 6.66 | 2.40
sk i » 17. .08 1.25 7.17 | 2861
5 & ; 18.6 44 1.27 7.66 | 281
4y o * 19.9 | 5.84 1.29 8.14 | 3.01
= Ly 212 | 624 1.31 8.59 | 3.2
A27 |8 x 6 8 14.9 4.368 1.64 15.39 8.63
16 o 17.2 | 5.08 1.66 17.68 | 4.07
£ o 19.8 ﬁ:zg 1.68 19.91 4.61
AL & 218 | 6 171 22.07 5.14
£ i 5 242 | 711 178 24.16 b5.66
k4 X% 26.56 | 7.78 1786 26.19 6.17
L £ ; | 287 | 844 178 28.16 6.66
L A } 31.0 | 9.09 1.80 30.08 7.15
L ., 33.1 | 9.74 1.82 31.92 | 7.63
A 1L [ﬁ 85.3 | 10.88 1.84 88.72 | 8.11
“ i 87.4 |11.00 1.86 3546 | 8.57
A x8 1 264 | 7756 2.19 5 | 8.37
a5 |18 % % 29.6 | 8.69 2.21 54.09 | 9.34
¢ o 32.7 | . 9.61 2.23 5943 | 10.30
4 . 3858 | 10.53 225 64.64 |11.25
% e 88.9 |1 2.28 69.74 | 12.18
" A% ; 42.0 | 12.34 2.30 7472 | 18.11
ie B 45.0 | 13.24 2.32 39.58 14.02
“ i 14.13 2.34 4 | 14.91
" L 51.0 | 15.00 2.37 88.98 | 15.80
et A 1 g 15.88 2.39 93.53 | 16.8
i6 it 1 56.9 |16.74 1 9787 | 176




CAMBRIA STEEL. 167
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
X R b 12 £ S [ e
mr.mw “'f Least Moment of | Sction Wodulun [1st Radius of
Gravity from Inertia | adsea Gyration Saction
External Aper.|  Axin 2-2. l Axis 22, |
: & Number
i | 87 I
Tnches, Tnohes.? Inches® | Tnches,
40 00 71 80 | Az1
43 1.16 81 68 | [
A48 1.33 o1 .68 o
.50 1.50 1.00 .68 a
.53 1.66 1.09 .68 s
.58 182 .%Z .68 o
.59 1.9 "
.62 2.1 .31 6 o
.65 2.28 .38 %) o
.68 243 45 87 =
L R R
84 S.Z; 23 78 h
87 2.28 .36 78 <
71 2.52 48 .;_8, &
74 9.38 50 . b
v d 3 70 a7 .
80 3.23 80 a7 a
.83 346 .89 a7 '
1.86 3.60 09 a7 e
2.32 6.19 2.67 .19 | A27
2.34 3.13 3.04 18 [
2.38 .04 8.87 18 &
241 8.04 8.70 18 oL
2.45 2.81 4.01 17 o5
2.48 10.53 4.31 5 "
2.51 11.5 4.59 1 g
2.54 12.35 4.86 L f &
2.57 18:‘1’3 5.12 1 4
w 13 5.37 16 “
14.78 5.61 .18 o
3.00 19.56 8.33 50 A35
3.12 21.79 6.98 .68 $6
3.18 23. .60 .58 b
8.19 26.138 .20 .58 o
8.22 28.24 s.;z B 4y
3.25 80.33 9 B b))
8.28 82.38 2.86 .5 s
8.82 84.40 10.38 .56 e
8.35 36.40 10.88 .58 s
3.38 38.38 11.86 1.56 o
3.41 40.33 11.83 1.55 o




168 CAMBRIA STEEL.
’ PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.
|
' T 2 3 i 5 ] 7 8
|
' Distance of
o Center of Moment Section
Dimacsions, | Thickness. Weight |o¢ Gravity from | of Inertia | Modulus
Section per Poot Back of Axis -1, | Axdis 1,
¥umber, Log.
axn t A x I 8
Inches, | Inches, | Pounds. | Sq. Ins, | Tnches, | Inchest | Inchess
A6l | 1%=x1 13| .88 42 072
@k % | 13| 33| A a1 | 162
A4l | 8= 2y 81 63 30 | 24
“ “ 37 | 107 85 50 | 32
" “ 45|13 68 61 | 389
" “ 53 | 1555 70 70 | 45
“ “ 61178 a2 79 | b2
A43 34 | 1.00 76 73| 8
43 | 24x2% 9 1.32 ig -35 -%3
. “ é 586 | 1.63 115 | .59
“ “ H 6.6 | 193 82 83 | 69
" “ 76 | 222 85 151 | 79
“ “ 3 2.50 87 167 | 89
AdB | 4% x4 9.3 | 272 24 536 | 1.64
-l Bl I B Y 26 6.30 | 1.95
“ “ 12:8 5 29 7.20 |2.24
“ “ 145 5 81 807 | 253
" “ 162 | 475 .33 891 | 281
“ “ 178 | & .35 9.71 | 3.00
“ “ 198|878 | 138 |.9%s [338
A 5 x5 12.3 | 8.61 30 874 | 242
&7 & 123 (235 | 12) | 1992 (278
“ “ 162 | 475 43 | 11.25 | 316
“ “ 1811 | 531 46 | 1244 851
“ “ 5.86 48 | 1338 | 3886
“ “ 218 | 641 | 150 | 1468 |220

|




CAMBRIA STEEL. 160

PROPERTIES OF SPECIAL ANGLES,

10 | 11 12 | 138 1
Distanos of
Teast Moment of |Least Radius of
Center of A Section Modulus
Gravity from Axis 2-2.
Axis 22, Axis 2-2. Section
Fxtornal Apex,
Number.
WP 1 |
t” I]! g! i l,ff
Inches. Inches t Inches.® i Inches
031 0563 30 A6l
63 045 072 29 ¥
89 18 .18 44 A4l
1 2 44 ES
06 25 26 44 e
09 20 80 43 .
1.02 33 33 o
1.07 30 28 54 A43
10 38 B35 -
3 a7 4l BS54 e
17 b5 A& 53 "
20 83 B .53 -
23 70 BH7 .53 s
75 2.16 1.23 89 A4B
. 2.64 142 B89 e
292 1.81 -
B5 8.29 1. 88 £
.88 3.64 1 .88 »
D1 8.99 2.03 87 i
05 4.34 2.28 87 i
1.06 8.568 179 09 A47
2.00 4.05 2.03 08 B
2.03 4.56 225 B8 -
2.06 b5.06 246 08 A
2.09 b.66 2.66 07 i
212 6.03 2.84 07 7




170 CAMBRIA STEEL.
PROPERTIES OF STANDARD ANGLES. ‘
UNEQUAL LEGS.
o A
A 7 8
Distance of Center (Moment of| Section
; Dimensions, |Thickness,| Weight Am? of Gravity from | Tpertia | Modulus ‘
Section of Section,| Back of Longer | azis 11, | Axis 11,
per Foot, Leg.
Kumber, Ty v | s > I s
Inches. Inches. | Pounds. | Sq.Ins, Inches, Inches.* | Inches.?
A91 | 2%4x2 i | 28| 81 51 20| .20
‘ 4 87 | 1.0% 54 87 |+ 285
“ “ % | a5 | 181 56 A5 | 81
“ “ 3 5.3 | 1.55 58 51| .36
“ “ (o 6.1 | 178 60 58 | 4l
“ “ % 6.8 | 2.00 63 6 48
“ “ s 7.6 | 2.22 65 89 | B
A93 | 3 x2Y%| % 4.5 | 1.32 .66 74 | .40
“ “ 7s 5.6 | 1.63 .68 90 | .49
“ “ 3 6.6 | 1.93 71 1.04 | .58
“ “ 7s 7.8 | 222 78 1.18 | .66
“ “ 7 8.5 | 2.50 75 130 | 74
“ “ i 9.5 | 278 77 1.42
“ “ % | 10.4 | 8.08 79 153 | .90
A95 | 8%x2%| Y% 49 | 144 .61 78 | .4l
“ “ T 6.1 | 1.78 84 94 | 50
“ o 3 72 | 211 86 1.09 59
p “ 2 | 83| 244 68 123 | .68 ‘
“ “ ¥4 9.4 | 2775 70 1.36 | .76
“ “ @ | 10.4 | 8.06 78 149 | .84 |
“ « 5. | 11.5 | 8.386 75 Bl [N
“ “ i | 125 | 3.6 i 4 172
“ “ 3; | 184 | 8.94 79 1.83 | 1.07
A97 | 8%4x3 5 6.6 | 1.94 81 1.58 | 72
“ AL 87 7.9 | 2.30 83 1.85 | .85
“ “ o 9.1 | 2.66 85 2.09 | . 2
“ “ 7 | 102 | 8.00 88 2.33 | 1.10
“ “ % | 114 | 8.34 90 2,55 | 1.21
“ “ 82 | 125 | 8.68 92 2776 | 1.33
“ «“ i | 136 | 4.00 94 2,96 | 1.44
w“ “ 8 | 147 | 482 8 315 | 1.54
« “ il | 158 | 463 333 | 165 |~
“ “ % | 168 | 4.98 1.00 8.50 | 175
A99 | 4 x8 5 | 72| 200 76 1.65 | 778
« “ 32 | 85| 249 78 192 | 8
“ “ [x | 98| 288 80 2.18 | .99
“ “ % |111 | 825 83 2.42 | 1.12
« “ % | 124 | 363 85 2.66 | 1.28
s s % | 13.6 | 3.99 87 2.87 | 1.35
« “ j | 148 | 434 89 3.08 | 1.486
“ “ 3; | 160 | 4.69 92 3.28 | 1.57
« “ } 17.1 | 5.08 94 3.47 | 1.68
. L ;¢ | 183 | 5.36 .06 3.66 | 179




CAMBRIA STEEL.

171

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

9 10 [ 17 8 12 13 14 156 1
. |
Radins of (Distance of Oenter Momont of | Section |Radius of Least Radius
Gyration | Of Gravity from | “ryertia | Modulus | Gyration | Tangent | of Gyration .
Agis 141, B“kf:g horter | Axig2-2, | Axis 22, [ ATis 22 | of Angle | Axis33, | Section
r x/ Y s v = e | e
Inches. Inches, Inches.* | Inches.3 | Inches. Inches
.80 76 .51 29 79 832 43 A91
59 79 65 .38 78 626 42 2,
.58 81 79 47 78 620 42 8
.58 83 9Ol 55 77 614 42 4
57 .85 1.08 62 76 607 42 i
.56 .88 1.14 70 75 800 42 i
.56 .90 1.24 77 75 | 592 42 5
75 91 117 .56 956 684 53 A93
74 93 |142 | 69| 94 | 680 | 53 I
74 96 166 | 81| 93| 676 52 “«
73 08 188 | 93| 92 | @72 52 t
72 100 | 208 | 104 | o1 | 666 | .52 “
72 102 |228 | 115 | o1 | 661 | B2 “
71 104 |246 | 126 | 90 | 655 | .52 “
74 1.11 1.80 J75 | 1.12 506 54 A95
73 1.14 2.19 93 | 1.11 501 54 b
72 1.16 266 | 1.09 | 1.10 4906 54 i
J1 1.18 291 | 1.26 | 1.09 491 54 "
70 1.20 324 | 141 | 1.09 486 53 bk
70 1.23 38.656 | 1.566 | 1.08 480 53 "
69 1.25 385 | 1.71 | 1.07 472 53 o
89 1.2 413 | 185 | 108 | 468 | 53 “
68 120 | 440 | 199 | 1.06 | .a61 54 “
980 1.06 2.33 95 | 1.10 724 .83 A97
90 1.08 272 | 1.13 | 1.09 721 62 0y
89 1.10 3.10 | 1.29 | 1.08 718 62 1
.88 1.13 345 | 145 | 1.07 714 62 &
87 1.15 8.79 | 1.61 | 1.07 711 .82 s
87 317 411 | 1.76 | 1.06 707 62 i
86 1.19 441 | 191 | 1.06 703 62 &
85 1.21 470 | 205 | 1.04 | .698 62 14
.85 1.23 4.98 | 220 | 1.04 694 62 e
84 1.25 5.24 | 233 | 1.03 | .689 .63 £
89 1.26 3.38 | 1.23 | 1.27 564 .65 A99
.88 1.28 396 | 146 | 1.26 551 64 ke
87 1.80 452 | 1.68 | 1.5 547 64 o
86 1.33 505 | 1.89 | 1.25 543 64 5
86 1.35 5.556 | 2.09 | 1.24 538 64 £
.85 1.37 6.03 | 230 | 1.23 | 634 64 o+
.84 1.39 649 | 249 1.22 529 64 oA
.84 142 6.93 | 2.68 | 1.22 524 64 =
.83 1.44 7.35 | 287 | 1.21 518 64 oy
.88 146 7776 | 806 | 1.20 | .512 .64 £
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172 CAMBRIA STEEL.
PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.
2 3
i Y 4 5 6 7
|
Distance of Center
| 4 Area of | of Gravity from | Moment of
Seotion | Dimensions. | Thickness. Weight Section, | Back ﬁ gnm m
pér Fool, g =
Mgt bia t A x I
Tnches, Tnches. | Pounds, | Sq. Ins, Tnches. Inches.d
AlOl | 5 x3 82 | 241 .88 1.75
4 i £ 9.8 | 286 ;70
g i 11.3 | 3.31 k) 2.3
L3 L 128 | 8.7 i 2.568
g8 A 143 | 4.19 Py i 2.83
* A 15.; 4.61 8 3.06
L x¢ 3 R 5.03 82 3.29
L3 i 18,56 | b44 B4 3.561
ge A% i 19.0 | b.84 86 3871
i€ As 212 | 624 88 391
Al03 | B =x34 8.7 | 2,68 84 272
AS: % 10.4 05 86 3.18
3 A 12.0 .53 88 3.68
L Is 13.8 0 91 4.06
1 " i 152 g B3 4.45
{1 is 188 | 4.8 85 4.83
o o ; 18.3 | b.38 87 520
AE L 198 | 582 1.00 b.565
L s 213 | 6.256 1.02 5.80
- £y 227 | 6.8 1.04 6.21
L o 242 | 7.00 1.06 6.52
Al05| 8 =x3Y4 8 117 | 843 79 8.34
L1 o 13.56 | 8.97 Sl 8.81
| . “ 15.8 | 4.5 88
hied tegd 17.1 | b.03 86 4.67
. x i 18.8 | b.556 88 b5.08
' s g 3 20.6 | 6.08 B0 547
iy e 22.4 B.gz 03 5.84
s g t 24.0 | 7. D5 8.20
e o 257 | 7.65 27 6.656
-1 o 27.3 | 8.03 09 6.88
£ g 28.0 | 8.50 1.01 721
AlO7| 8 x4 J ag 12.3 | 3.81 D4 4.80
AY A, 143 | 419 215 ] B5.60
# 5 | 16.2 4-}5 09 ‘8.2
1¢ B 18.1 | 5.81 1.01 6.9
L a¥ 20.0 | 588 03 .62
15 ' 218 | 641 1.08 8.11
L4 AS 236 | 6.94 1.08 8.68
A B* 254 |. 747 1.10 2.23
8% ae 272 | 709 1.12 B.756
i | A€ 28.9 | 8.50 1.14 10.26
i & 308 | .00 1.17 1075
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COCOCICOTOWA MW W WAWH i AP b bt et et ket ok hd e o Bt 1

-1




CAMBRIA BTEEL. 178

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

Leg. _——

= v ¥ ¥ o 7 ki
Inches, Inches,t | Inches® | Inches Inches.
1.68 6.26| 1.89 | 1.61 | .368 86 Al01l
1.70 7.37| 224 | 1.61 | .364 656 1
1.73 8.43| 2.58 | 1.60 | .361 856 ae
1.76 9.45| 291 | 1.59 | .35 .85 g
197 043 | 3.23 | 1.58 | .35 .85 b
1.80 11.37| 8.656 | 1.67 | .349 64 %
1.82 12.28| 3.86 | 1.566 | .345 64 &
¥ 13.15| 4.16 | 1.556 | .340 64 v
g 3.98 1.55 | .336 64 -
1.88 1478 | 475 | 1.54 | .331 64 L
1.59 6.60| 1.94 | 1.81 | .489 77 Al03
1.61 7.78 | 229 | 1.60 | 485 W76 e
1.63 8.00| 2,64 | 1.50 | 482 78 s
l1.668 09| 2.9 | 1.568 | 479 76 s
1.68 11.03| 8.32 | 1.67 76 76 4
1.70 12.03| 3.65 | 1.566 | 472 B} "
1.72 12.99| 3.87 | 1.566 | .468 75 5
1.76 13.92| 428 | 1.55 | 464 75 >
L‘?z 14.81 | 4.68 | 1.64¢ | .460 75 ¢
1.7 15.67| 488 | 1,53 | .4565 75 B
1.81 1649 | 5.17 | 1.53 | .451 7 s
2.04 12.86 1.94 | .350 a7 A105
2.08 1476 | 3.756 | 1.93 | .347 76 [
208 16.59 | 424 | 1.92 W76 i
211 18.37| 472 | 1.1 | .341 i
213 20.08 | 5.19 | 1.0 | .338 i+ L
2.15 21.74| b.65 | 1.89 | .334 75 o5
2.18 23.34| 6,10 | 1.89 | .381 75 L

20 6.55 | 1.88 | .327 76 o8
2.22 26.30| 6.88 | 1.87 | .323 75 e
2.24 27.84| 741 | 1.86 | .320 e+ e
2.26 20.15| 7.80 | 1.86 | .317 75 k¢
1.04 1347 | 3.32 | 1.93 | .448 .88 Al107
1.96 1546 | 3.83 | 1.82 | 443 87
1.9 17.40| 433 | 1.1 | .440 87 £
2.01 19.26 1.80 | .438 8 i
2.03 21.07| 531 | 1.80 | 434 B s
2.06 22.82| 5.78 | 1.89 | .431 86 s
2.08 24561 | 6,256 | 1.88 | 428 .86 o
2.10 26.15| 6.70 | 1.87 | .42b B6 £
2.12 2778 | 7.15 | 1.86 | .421 86 )
2.14 2928 | 7.69 | 1.88 | 418 86 e
2.17 30751 8.02 | 1.85 | . 86 A%




174 CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

1 B 9 6 T o
| : Area | Distance of Denter | womont | Sastion
Sation | Dimensions, Thickness,| Weight | of | of Gravity from |of Tnertial Modulus
i Foot, | Section. Back of Longer | jjg 11, | Auis 11,
Number Tyl prfetk | .__l"{‘:__. ———
o L2 A x 1 ]
__ Inches. | Inches. | Pounds. | §q, Tns Tnches, | Inchest Inuhe&_f_
A170|1%x 3| % | 10 | =28 24 .020| .003
Ale7| 1%4x % | X% 1.0 2 17 .011| .018
Ales| 1%4x1%| & | 28 | 81 .38 073! .093
Al163| 134 x1% | & 1.8 53 .33 07 07
A121|2 x1%| # g.;? .gg ﬁg .10 %g
“ “ é 33 | 98 39 p 14
“ “ 89 | 113 a8 &1 17
i " !T: 4.4 1.2 A4 .18 .19
Alpa qux| ¥ | 38| 48| o |es |
w “ | 1:" 2.8 82 A4l 16 | a4
I " fﬂ 3.4 1.00 A4 A8 5 B g
- s % 40 | 1.18 46 21 e
o “ % | 48 | 184 a8 23 | 22
A1B5| 2ax1f | 4 | 21 .60 .30 .08 | .08
A mazi| p |82 | 1| g8 |3 g
i “ § 3 1.08 33 S
“ “ 5| v 1.2 35 a3 | .14
“ “ % | 60 | 145 87 d4 | .16
spriod) g 88| gl & 48
T ﬁ 20 | 116 20 a9 | a7
w | o 4 4. 1.38 42 2 20
i i % 5 1.56 A4 24 23
seman) 430\ 48 |88
spelmand | | ge || 3t |48
" s ;: 42 | 124 .38 0 | 1
s s i | B0 | 146 4l 22 | 21
2. * Ta 5.7 | 1.67 43 25 | 28
Al20| 8 1 5 ! 4 81 .20
o X3 | i | a1 | 118 0 39 | 26
" i % | 50 | 1.4 51 47 | 82
Rk o ¥ | 58 7 B4 Ba | .
“ [ jo | 68 | 200 56 61
X ] ;8 | n 97 H8 87 47




CAMBRIA STEEL. 175

PROPERTIES OF SPECIAL ANGLES.

] 10 | b S T § 14" )15 0%
of Centaz |y gng nfl Sestion | Radius of Loast
) ﬁ"}“ from | “Inartia | Modulus | Gyration |  Taogent [Radivs off o .-
of Sharier mulamm|mz-a of hogs | SImi
s G [ 1
hos. Inches, | Inchest | Inches.’ | Inches. | Inches.
s | faches.? | Inches.
A8 o052 057 .44 | 458’ | 20  A170
56 061| 064 48 261 16 | A167
85 | 140 127| 42 | 104 | 30 |Ales
58 a6 | a4 | 55 ‘ 4068 | 27 |Ales
.66 24 | 18 | @8 | .475 31 |A121
2 |3 2|8 @ B
n8 23 | 88 | 63 | 482 | 3/ | «
75 47 | 88 | 60 | 421 B30 | o
.62 17 | 13 | .64 | 558 83 | A123
.66 32 | 24 | 82 543 32 a
69 38 | 20 | 62 | B34 B89 || .
71 A3 | B4 | 81 524 83 | w
78 48 | 38 | 60 | B2 B9 || =
80 | 88 | 22 | 74 | 830 | 20 |A155
91 | 48 | 27 | 80 64 27 |Ai2s
03 55 | 356 | 70 | 266 37| &
95 | 66 | 43 | 78 247 rfl e
97 77 | 50 | 78 | 28 26 | -
1 86 BT q7 28 27 -
85 46 | 28 | 80 | 864 | .88 | A127
88 50 | 36 | 79 | 36 82 |«
90 71 | 44 | 79 | 34 82 “
02 82 | 52 | 78 | 3840 82 | u
D4 o2 | 59 | 77 | 881 32 (L
81 49 | 20 | 80 | .486 88 | Al6l
83 82 | 87 | 79 | ave 8 [
REAEEAE A G
1.01 0 53 | 8 205 32 w
1.038 108 | .83 | 8 28 a9 || Ve
1.05 121 (72 | B85 | 2 33 | =
g; 84 | 41 ﬂ A48 ‘ 44 | A120
1.09 | 54 440 A3 | T«
102 |132 | 88 | 95 | .434 A3 | u
i i B m oA @ o
108 152 100 | 92 ] Ale | 48 | =




176 CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

1 2 Lol P v M 6 7
| |
e Jnim_nf Canter’ et cd
| Dimensions. (Thickness. yeeight [ of “;j;‘:f“lif'“ nertia
- per Foot, | Section. P8 | gxis 1.4,
Kumber, 4 Leg.
bia t A x I
Inches. | Inches. | Pounds. | Sq. Tns. |  Inches. | Inchess
Al151| 3%4x2 ¥ | a5 | L82 46 41
& b |8 18| Tide i
“ “ § 7.6 | 222 B3 64
s “ 8.5 | 2.50 55 7o
“ “ ;‘E 0.6 | 278 57 78
“ “ 104 | 3.05 B9 82
AL 4 =3¢ & | Z1( 3288 | 98 | 588
o “ é 10.6 | 3.09 o8 3.40
“ “ 119 | 8.50 1.00 8779
“ “ ﬁ 13.3 | 301 1.02 417
“ “ 22 | 127 | 280 104 |aa
s “ it | 160 | 269 1.07 4.86
A133| ay;x3 % | 91| 288 74 1.98
o “ s | 108 | 808 78 2:25
“ “ 12 | 119 | 8550 79 251
" “ f 183 | 3.01 81 595
“ “ 3 | 1477 | 230 83 208
“ “ i | 180 | 289 85 319
A135| 5 x4 11.0 | 8.24 1.03 466
b ES 12.8 3.76 1.056 5.32
“ “ 14.5 5 1.0 5.06
“ “ 162 | 475 11 6.56
“ “ 178 | 524 112 714
“ “ 195 | 572 113 | 770
A109| 7 x3%| f; | 150 | 441 5 .95
i .. 7 193 88| 28 |43
g L & 21.0 | 618 82 5.28
“ “ ﬁ 230 | 675 85 5.89
“ “ 249 | 7.32 B 8.08
o “ il | 268 | 788 B 6.4
" -‘ 302|887 | 91 |93
“ « | ¥ 1393888 06 7.53

@] ©~Io-
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CAMBRIA STEEL. 177
PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.
2 A
%
y
10 [lh [ 4 | .48 14 15 1
i
of [Pistanoe of Genteriyr ot of] Section | Radinsel Radius of
of Gravity f10m | oortia | Modulus | Gyration| Tangent | Gyration|
Buak ofShorter | 420, | aris22. [ Axis28, | o ypgy | Aris3a | Bt
Leg. Number,
o
x ¥ | & | o o
Inches, Inchos.# | Inches.® | Inches. Tnches,
1.21 1.67| =s|118| .385 A151
2 112 | 329 a3 [T W
135 2.36| 105|111 | 324 | .48 | =
2.68| 121 110 /| .318 g [ =«
130 298| 136|109 | 312 | 48 | «
1.32 827| 150| 1.08| 305 | a8 | «
1 854| 164|108 | =208 | a3 | «
1.18 356| 126|126 | 2757 | 738 |A181
121 418| 149|125 | 786 | 73 | «
123 a76| 172|124 | 73 | 72 |
125 532| 194|123 | ws0 | 7 u“
127 586| 2.15| 1.23 | 72 ; i
129 637| 2.35| 122 | 74 e | w
132 6| 256| 121 | 2742 | 78 |«
1.49 550| 1.83| 1.44 .85 | A183
1.51 629| 2.10| 1.43 | 437 | 65 | ©
154 7.04| 237|142 | 431 | 885 |
156 775| 2684|1241 | 428 | 64 | =
158 844| 289| 1.40 | 424 | g4 |
160 9.10| 314|189 | .ale | B4 |
1.53 814| 234|159 | .681 | .85 | A135
1.55 9.32| 270|168 | 20 | 85 |«
1.5 1046| 3.05| 157 | 628 | 85 |
1.6 11.65| 3.39| 1.6 | .623 SR
162 [1261| 373| 1.65| 620 | 84 | «
164 |1862| 405| 164 | 817 | B2 | *
250 (2256 501|226 | 267 | e |Al09
253 |254l| 568|225 | 284 | %5 |
255 |28.18| 634|225 | 262 | 75 |
7 |3086| 606 224 | 250 | %6 |
2:60 |3847 253 | 267 | w74 | o
2,62 (3599 822 222 | 253 | o “
264 |3845| 883 | 221 | 250 | 7 o
668 |42082| 942|220 | 2ay | %4 | o
2.60 48.13|1000| 2.19 44 | 7a | o«
271 las37/1058| 219 | 241 | & |




178 CAMBRIA STEEL.
PROPERTIES OF T-BARS.
| T
L
: i
iy
EQUAL LEGS.
-8t Ou) %k ;- 8 =0 | 7 (o8 0
Dimensions, Ditunod of
e L Area | Conterof |Momentof
Soction | Width | Deph | Thickness Thickness Weight | of Gravity | Inertin
of of of of POr | Seotion, |from Outside| Axisi-1,
Number, | Flangs. | Bar. | Flange. | Stem. | Foot of Flange.
b | a [a6w|ter| TR =S
| Toches, | Tnches | Inches | Tnches | Pounis. Sq.lns. | Inches | Inches
sl : 1 |%ealxes| 10| 27| 20| o2
T181 | 1% | 1% A hla"Rl 14| 41 33 | .04
T183 | 13 18 [ "'1 A'%| 1.6 | A5 B34 05
mer | 15 | 14 i h"¥| 17| 48| 86 | .06
T80 | 1% | 1% "y &% 19| 85| .89 | .08
| l |
Tay| 2 2 | Abye a7 | 1.07 59 | .37
T30 | 2 2 (Amdey 31 1%% 8| B
T 41 | 2 2 “lagu 42 | 121 .88 | .51
T4z | 2 2;2 .}éﬂ 'é-é:'. 5.0 | 1.46 87 | 8a
T 4D | 8% | 2% [A“%|AY%| 56| 168 n3 | 87
TEe7| 3 3 |hi% fo%| 68190 .86 | 1.58
T 69| 8 3 wip {8 ' | 231 88 | 182
T738| 3 s |4 --éi{i--}. 163 | 288 93 | 227
Toy| 8% | 8% % .'.r'% *%| 98 |874| .99 | 310
UNEQUAL LEGS.
o ! | 1 i
T185 | 1% | 1a [avklavsl 18] .ae 20 | .04
| |
T2 2% 14 A'H A"H| 30| 86 30 | .08
T 65| 8 2% % w(%esm| 7o | 211 71 | 1.08
T84 8 4 .'.iar. | 903|274 127 |41z
TI101 | 8% | 4 r»:. "'I “Z 100 | 294 | 120 | 433
T140 | 4% | 3% (4" (H°%| 169 | 465 | 111 | 508
T169 | & 3 5; Al sl 188 | 890 | g2 | 242




CAMBRIA STEEL, 179
PROPERTIES OF T-BARS,
T
L
T - 1
| ¥ = i
l""‘irb“‘i
EQUAL LEGS.
2L IS 18 ) 14 i I | 16 - g
| Coef. of Strength.
. | Radins of Momant of, Seetion | Radiusof Yo Tibced l?or?ib .
g tross tress
°.L"T? frosy :;:“ig AT | of 1800 . of 12500 Ibs, | Seetion
e it e n b
Number,
o e S | O oo e A F ‘ -
Inches. | Inchest | Inches® | [Inches. |
80| 01| .02 .21 350 | 270 | T B
82 .02 .04 | 25 560 | 440 | T181
33| o3| 08| .26 630 490 | T183
.85 | 03| .08 I 27 700 550 | T187
89 05| 07 20 890 690 | T1s®
59 | 18| a8 | .42 2770 | 2160 | T 3
59| 23| 23| a2 | 3330 | 2600 | T 3
65| 24| 21| 45 3440 | 2800 T 41
6 | 32 20| .47 4300 | 3360 | T a2
74| 44| 85| 52 5250 4100 | T 49
00 | S5 | .5O | 2 3860 | 6140 | T 67
90 | 62| 61| .64 180 180 | T 69
88 |120| 80| .64 | 11710 i50 | T 73
1.08 | 142 | 81 ‘ %78 | 18140 | 10260 | T 97
UNEQUAL LEGS.
: | 2
20| 03| 01| 28 500 | 890 |T185
31 .28 22| .58 ‘ 830 | 730 |T 22
64 90| 60| .66 = 6400 | 5000 | T 65
124 | 90| 60| .58 | 16000 | 12570 | T 84
123 | 142 | 81| 5o | 16470 | 12860 | T101 1
105 | 373 | 188 | .90 | 22680 | 17720 | T140
78 | 542 | 217 | 117 | 11840 | ss60 | Tie9




180 CAMBRIA BTEEL.

PROPERTIES OF Z-BARS.

R

0
]

= T T L L [ 10 |11i12
- Noment s oment fcton oy

Dapf.h Len ness 1!'“ aman Section 0 J oman Iﬂi- o :

sotion | of | of |y (W ol | gy |Madulel S| o | s | S
N o I:g Fror, | Seetion. [yzig 1.4, | Axisi-1. i dne 22 g Ans
AL T o A== I I
Tnches.| Tnches. | Tnohes.| Tbs, | Sq, Tns, | Inches.¥ | Inches® Tns. | Inchest Ins.? |Inches

zZ 5|8 |21 1% | 67 1.97 287 1.921.21| 281{1.10/1.19
& | 84 | 38 % | 84| 248 364 238121/ 8.64140/121
zZ 9|38 |20 % | o7 286 385 2.57/1.168 8.92/1.57/1.17
“ | 8% | 2% | % (114 836 4.57| 298 1.17| 4.75/1.88|1.10
Z18 | 8, |25 | % (125 ool 450 2081113 485/190/1.18
“| 84| 2% | & |122 418 526| 843112 5.682:80(1.17
Z21 | 4 |34 | % | 82| 241| e28| 3.14/1.62| 428144133
W | 45|32 5 [103 303| 74| 381102 B4S 1.84/1.34
“ | alg| a5 | 4 124 3.66| 9.63| 4.67|1.62| 6.772.26(1.36
725 | 4 | 34 | [ (138 4.05| 9.66 4.831.54 6.732.37 1.20
) sl | 17 |15:8| 4.6611.18| 550|155/ 7.96/2.77|1.31
“ | &l |84 | % (17.9| 5271274 6.18/1.55 0.26/3.10|1.32
729 | 4 |8j | % |189 5551211 6.05/148| 8733.18/1.25
w | 4|38 i} |20/ 61413552 6.651.48| 9:953.58 1:27
“ | 4ly| 84 | % |28.0| 6:75(14.97| 7.26/1.49/11.24 400 1.29
737 | 5 |81 | f [116 8401336 5.34/1.98 6.182.001.35
| Bfs | 8 | % [189] 4101618 639199 7.652.45 1.37
“ | 8% | 8% | 4 (164 481/10.07| 744199 0:202.02 138
z41 | 5 | 8% | ¥ (17.9] 5:25/10.19( 7.68/1.91| 9.053.02/1.31
“ By l8 202| 5942183 8.621.92(10.51(3.47/1:33
« |81} | 8% | I |22.6 6.6424583 9:571.02 12.08'3.92 1.35
745 | 5. | 8% | }} 1237 69612368 0.4711.84/11.87139111.28
“ | B 3%2 26.0| 7.6426.16/10.34|1.85(12.88/4.87|1.30

“ |'p il [28.3| 8:3328770/11.20/1.86|12.37 4.84 1.31
z53 | 8 | 8% | 35 |15.6| 4.50/25.82| 8.44/2.35| 9.11|2.75/1.41
i« 3}2 3h 18.3| 5.3929.80| 9.83/2.35/10.04 3.27/1.43
“ |@ 21.0| 6.19|34.36|11.222.36/12.873.81|1.44
z57 | 8 |84 22.7| 6.68/34.64(11.55/2.28/12.59/3.91(1.3
| ey gﬁ 5 138.4| 740 5697 18,95 2.8/14.41 2224135
« | eli| 8% | 1] |2811] 82528.18/14.10/2.20/16.34/4.98 1.41
Z61 | 8, | 2% | % 203 8.6342.12/14.042.21/15444.94/1.32
n | S|B il [319| 9.39/46.13/15.22/2:22(17.27/5.47|1.36
els| 8% | % 8461017 50.35(10.40 555 1615 6.05/1.37

7687 | 7% |3 | % [16.3| 478/88.19/10.18/2.83| 5.59/1.99/1.08
z73| 8 |8 | 3 |16.9] 49744.64/11.16/3.00, 5.60/1.99/1.06




CAMBRIA STEEL. 181
PROPERTIES OF Z-BARS.
-
ok
1) u
2 2
—p /A TN g
J -t
1 -
14 156 | 18 17 | 18 1
Least Radins] Coef. of Strength. | Coef. of Deflection,
<, [EpEmaE »
Gyration U Toad. | Center Load, on
3 Pounds Pounds
Axis 33. | yuare Tach, | Square Toch, Number.
X g
Toihak F F N N
B55 (] .OOOQZO 000432 | Z b
556 25400 19800 | .000218 | .000341 b
54 7400 21400 |.000201 | .000322 | Z ©
55 31800 24800 |.000170 | .000272 g
53 32600 25500 |.000169 | .000271 | Z13
54 36600 28600 | .000148 | .0002386 L
87 33500 26200 | .000124 | .000198 | Z31
.88 41700 32600 | .000088 | .000156 st
69 8 38900 | .000081 | .000129 o
86 51500 00 0 | .000128 | Z25
87 58700 45900 |.000069 | .000111 o
68 65900 51500 61 | .000008 s
B85 64600 50500 | .000064 | .000103 | Z29
87 71000 55500 | .000057 | .000082 L
88 its 60500 |.000052 | .000083 -
s7B6 57000 44500 | .000058 | .000093 | Z37
S78 68200 53300 | .000048 L
.76 79400 6 000041 | .000065 L
S74 81800 00008 Z41
75 982000 71900 | .0000386 | .000057 Lo
76 100 9800 |.000032 | .00005 e
273 | 101000 89000 | .000033 |.0000562 | Z45
74 |110200 6100 |,000030 |.000048 Lo
J76 | 118500 93300 | .,000027 | .000043 3
B3 70300 0031 | .000048 | Z53
83 |1 81900 | 000026 | .000042 L
B84 |119700 93500 | .000023 | .000036 o
81 128200 96200 | .000022 | .00003 z57
B2 |1368800 6800 | .000020 | .000032 %
B4 117500 | .000018 | .0000 §&
81 149800 | 117000 |.000018 | .000030 | Z61
82 | 162300 | 126800 |.000017 | .000027 L4
83 74 136700 | .000015 | .000025 L
J72 | 108600 84800 | ,000020 | .000033 | Z67
72 | 118000 93000 | .000017 | .000028 _ VArk: ]




182 CAMBRIA STEEL.

—_—

MOMENTS OF INERTIA OF---------I"-"----REG‘I‘ANGLEB_

Width of Rectangle in Inches.

Depth
in
1 ]
mee| 3 [ Fp | B | B | B | A |8
2 A7 21 .25 .29 33 .38 A2
3 b6 70 84 .98 118 1.27 L4
4 133 1.67 2.00 2.53 2.67 3.00 8.43
5 2,60 3.26 3.091 4.56 5.21 5.86 6.51
] 4.50 5.63 6.75 7.88 9.00 10.13 1135
7 7.156 8.93 10.72 12.51 14.29 16.08 17.86
8 10.67 13.33 16.00 18.67 21.33 24.00 26.67
] 15.19 18.98 22.78 26.58 80.38 34.17 87.97
10 20.83 26.04 31.25 a6.48 41.67 46.87 52.08
11 27.73 31.66 41.59 48.53 55.46 62.39 .4
12 36.00 45.00 54.00 63.00 72.00 81.00
13 45.77 57.21 68.66 80.10 91.564 102.98
14 57.17 71.46 85.756 100.04 114.53 128.63
15 70.51 87.89 105.47 123.06 140.63 158.20
16 85.33 | 106,67 128.00 149.33 170.67 192.00
17 10235 | 127.M4 153.53 179.12 204.71 230.30
18 121.50 | 151.88 182.25 212.63 243.00 273.38 75
19 142,90 | 178.62 214.34 250,07 285.79 821.52 35724
20 166.67 | 208.33 250.00 201.67 333.23 375.00 416.67
i 192.94 | 24117 289.41 837.64 385.88 434.11 482,34
2 221,88 | 27,29 832.75 388,21 443.67 499.13 55454
23 25348 | 316.8 380,22 443.50 506,96 570.58 633.70
M 288.00 432.00 504.00 576.00 G48.00 720.00
25 825.52 | 406.90 488.28 569.66 651.04 782.42 813.80
26 866,17 | 467.71 549.256 640,79 732.83 £23.88 915.42
2 410.08 | 512.58 615.00 717.61 £20.13 922.64 | 1025.16
28 457.88 | bG7L67 086.00 £00.33 014.67 | 1029.00 | 1143.53
0 508.10 | 63013 762.16 889,18 | 1016.21 | 1143.23 | 1270.26
30 703.13 843,75 984.38 | 1125.00 | 1265.63 | 1406.25
82 682,67 | 853.33 | 1024.00 | 1194.67 | 1365. 15686.00 | 1706.67
M 818,88 | 1023.54 | 122825 | 1482, 1637.67 | 1842.38 | 2047.08
36 972,00 | 1215.00 1701.00 | 1944.00 00 | 2430.00
3% | 1148.17 | 142896 | 1714.756 | 2000.54 | 2286, 2572.13 | 2857.92
40 | 1333.33 | 1666.67 | 2000.00 | 2383.33 | 2666.67 | 3000.00 | 3333.33
42 | 1543 1029.38 | 2815.256 | 2701.13 | 3087. 3472.88 | 385875
44 | 1774.67 | 2218.33 | 2662.00 | 2105.67 | 8540.88 | 35903.00 | 4436.67
46 83 8041.75 | 3548.71 | 4055.67 | 4562.63 | 5060.58
48 | 2304.00 | 2880.00 | 3456 4032.00 | 4608.00 | 5184.00 | 5760.00
50 | 2604.17 | 8255.21 | 8006.25 | 4567.20 | 520833 | 5850.38 | 6510.42
52 | 2929.83 | 3661.67 .00 | 5126, 5858.67 | 6681.00 | 732433
54 | 8280.50 | 4100.63 | 4920.75 | 6£740.88 | 6561.00 | 738113 | 8201.25
56 | 8658.67 | 4573.33 | 5488.00 7317.88 | 8232.00 | 9146.67
58 | 4064.83 | GOSL.O4 | 6007.25 | 7113.46 | 8120.67 | 0145.87 | 10162.08
G0 4500.00 6760.00 ! 7875.00 ! 9000.00 | 10125.00 | 11250.00




CAMBRIA STEEL.

183

Depth

in
3 3 13 15

H 'y 16 % 16 1 Tnohes.
46 .50 54 .58 .63 .67 2
1.56 1.69 1.83 1.97 2.11 2.25 3
67 400 433 467 5.00 533 | 4
16 7.81 8.46 9.11 9.71 1042 | 5
12:38 13.50 14,63 15.75 16.88 1800 | 6
19.65 21.44 23.22 25.01 26.80 28.58 T
29.33 32.00 34.67 37.33 40.00 42.67 8
41.77 45.56 49.36 53.16 56.95 60.75 9
57.29 62.50 67.71 72.92 78.13 83.33 10
76.26 83.19 90.12 97.056 103.98 110.92 11
99.00 | 108.00 1700 | 12600 | 13500 | 14400 | 12
125.87 137.31 148.75 160.20 171.64 183.08 13
157.21 171.50 185.79 200.08 214.38 228.67 14
193.36 210.94 228.52 246.09 263.67 281.25 15
234.67 i 277.33 298.67 320.00 341.33 16
281.47 307.06 332.65 358.24 383.83 409.42 17
334.13 364.50 394.88 425.25 455.63 486.00 18
392.96 428.69 464.41 500.14 535.86 b71.58 19
45833 | 50000 | 54167 | 58333 | 625.00 | 66667 [ 20
530.58 578.81 627.05 675.28 723.52 771.75 21
610.04 665.50 720.96 776.42 831.87 887.33 22
697.07 760.44 823.81 887.18 950.55 1013.92 23
792.00 864.00 936.00 1008.00 1080.00 1152.00 24
895.18 976.56 1057.94 1139.32 1220.70 1302.08 25
1006.96 1098.50 1190.04 1281.58 1373.13 1464.67 26
1127.67 1230.19 1332.70 1435.22 1537.73 1640.25 27
1257.67 1372.00 1486.33 1600.67 1715.00 1829.33 28
1397.29 1524.31 16561.34 1778.36 1905.39 2032.42 29
1546.88 | 1687.50 | 1%28.13 | 196875 | 210038 | 225000 | 30
1877.33 2048.00 2218.67 2389.33 2560.00 2730.67 82
2251.79 2456.5 2661.21 2865.92 3070.63 3275.33 34
2673.00 2916.00 3159.00 3402.00 3645.00 3888.00 36
3143.71 3429.50 3715.29 4001.08 4286.88 4572.67 38
3666.67 | 4000.00 | 4333.33 | 4666.67 | 500000 | 5333.33 | 4o
4244.63 4630.50 5016.38 5402.25 5788.13 6174.00 42
4880.33 5324.00 5767.67 6211.33 6655.00 7098.67 44
5576.54 6033.50 6590.46 7097.42 7604.38 8111.33 46
6336.00 6912.00 7488.00 8064.00 8640.00 9216.00 48
716146 | 7812.50 | 846354 | 911458 | 9765.63 | 10416.67 [ 50
8055.67 8788.00 9520.33 10252.67 10985.00 11717.33 52
9021.38 9841.50 10661.63 11481.75 12301.88 13122.00 54
10061.33 10976.00 11890.67 12805.33 13720.00 14634.67 56
11178.29 12194.50 13210.71 14226.92 15243.12 16259.33 58
12375.00 | 18500.00 | 14625.00 | 15750.00 | 16875.00 | 18000.00 ' 60
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CAMBRIA STEEL.

-

PROPERTIES AND PRINCIPAL DIMENSIONS
OF STANDARD T-RAILS,

Weight Axis 11, o
Section arn | b | a | x| ¢ %, et
Fumber, e Tk of Inertia | Modulus,

Pounds, | Sq, Ins, | Inches.! Inches. | Inches, |Inches, | Inches. | I | &
522 8| o7s| 1%| 1%| u| &| ows| oes| oa:1
523 | 12 | 1a8| 1%| 1%| 14| & | oe2| 058| oss
524 | 18 | 187| 21| oy | 14| & | 110| 118| o009
526 | 20 | 20 | 2% 2% 1% %i 12 | 15 | 12
526 | 25 | 25 | 23| 2% 1| | 14 | 24 | 17
544 | 80| 20 | 8 |8 | 1%| u| 14| 86 | 23
5468 | 85 | 34 | 34| 8y | 1% | | 18 | 49 | 29
545 | 40 | 8.9 a}gl 8% | 1% u: 17 | 68 | 388
540 | 45 | 44 | 3y su| 2 | 18 | 81 | 42
saz | 50 | 49 | 3| 8%| 2| | 1e |101 | B2
587 | 65 | 54 | 45| 44| 24| 3| 20 |122 | 59
533 | 60 | 69 | 4| a4 | 2% | | 21 |1a7 | ex
534 | 65 | 64 | an| 45| 21| 4| 21 |170 | 74
532 | 70 | @9 | 4%| 45| 24| 11| 22 |200 | sa
520 | 75 | 7a | ap| 43| 24| 1| 28 |280 | 01
530 | 80 | 78 |5 |5 | 24| 3| 24 |287 |101
531 | 85 | 83 | 68| 54| 2%| & | 25 [805 [112
535 | 90 | 88 | B3 5% | 2%| &| 28 |352 |12
550 | 95 | 93 | 5A| B&| 24| & | 27 [388 |133
536 | 100 | 98 | 5% 5% | 2% | & | 28 424 |150
530 | 150 (147 |6 | 6 | 44| 1 | 80 |e93 |229

Sections No, 529 to 537 and 542 to 549 inclusive, are Am. Soc. C. E. Standard.
For detail dimensions of Section No. 530 see page 18.




CAMBRIA STEEL. 186

II OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH EQUAL LEGS.

T | Ll e e LI o,
STl T
e " gt b
Radii of gyration correspond to directions indicated by arrowheads,
ey P h;::f Radii of Gyration,
ber. Inches. Inches. ;ﬁ]: ¥s ry Ty > ry | T

1.06  046|0.64
1.98 | 0.44|0.67 | 0.77|0.83 0.88|0.89
1.28 | 0.54/ 0.74|0.83|0.88|0.83 |1.03
2.68 | 0.51|0.78|0.880.03 0.08 1.08

l}ﬁl)lll 114
194 x 134
2 x2

(13
o

R x2Y%
Rx 2%

@
w
4
@
b
TN ST STNGE S et ST ST S SO N e e 2T
2
-t
(=}
~1
[
o
@
=
@
-
—
@
@
=
=
1]

-
a
g
5
o
9
&
[
L
&
@
S

Angles marked * are special sections.




186 CAMBRIA STEEL.

—_—

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

4—1:-"-0 Q-—l:i—-- --—-r—‘" 4__1:_'. Es
1 =
T T F LYY
| : 1] " 1
e A3 g - "
Radii of gyration correspond to directions indicated by arrowheads,
Seat i Thmkml Lﬁoﬂ Radii of Gyration. !
Kumber, Inches, Inches. ;:'gm Ty b Ty . Y, I T,
*A121| 2 13 1.20 | 0.63| 0.54| 0.62| 0.67| 0.72 0.8
i 1% f | 352 | 983 058088/ 091 o.-rei o088
*A123| 2 x 12 1.26 | 0.63! 0.59 o.es‘ 073} 078! 0.88
A2812 14| & | 338 381068 0.72|o.77 .sslo.ea
*A125| 21 x 11 1.34 |0.80 044! 0.52  0.58| 0.63| 0.74
128 x4 B | 382 |978] 047 057 o.aa'o.asio.va
*A12 1 1.44 | 0.80| 0.55/0.64 0.690.74/ 0.84
AT x4\ g | 332|058 088 0.68| 073 o.'mi 0.89
sa181|2%x1%| & | 1.54 | 080 0.67 0.75 0.80/0.85 0.95
A8l 2Hx 1% 31 | 380 | 0:79| 0.68| 0: 7I' 0.81 o.sai 0.07
A9l | 2%x 2 1.62 | 079 0.79! 0.88/ 0.92/ 0.97 1.07
o g % 8.10 |0.77 0.82 0.91 0.96(1.01 1.12
“ “ i | %00 | 076 084 0.64 099 1.04!- 115
*A128| 23 x 1 1.54 | 0.89 0.58 0.62 0.67/0.72/ 0.82
ARS| BUx V4| % | 238 | 087 0.88 0.65 0.70| 0.75 0.86
“ “ W | 834 085 0.58 0.68 0.73| 0.78 io.ss
sa120/8 x2 | & | 182|097 075083 088/ 003 1.03
i & % | 254 098 076 085 000 005 105
“ “ 200 | 0.93 0.79 o.aai 0.93| 0:98| 1.09
A93 |3 x2 2.64 | 095/ 1.00 1.09/ 1.13| 1.18{ 1.28
B 24| # | 285|005 109 13%/118 131|137
“ “ % | 556 |081 1,05 115 120/ 1225/ 135
sA151| 8%x2 | % | 263|118 72| 81| .85/ .90 1.00
151| 8K % | 248 |110| 775 84 89| 94|1.05
" “ i | 610|108 79| 89 B4 .98 110
ADE | 8%x2%| 2 2.88 |1.12/ 0.96 1.04|1.00/1.13! 1.23
2o | Ba A % 5.50 | 1.09 1.00 1.09|1.14|1.19 129
“ “ i | 7.82 106 1.08 1.13/ 1.18| 1.23 1:33
388 |1.10 1.21 1.80| 1.35/ 1.39/ 1.40
AQ7 | 3453 | | 388|107 155|132 1.30] 1144| 1’54
“ “ i | 538|104 130130 125 150 160

Angles marked ¥ are special sections,




CAMBRIA SBTEEL. 187

ADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH UNEQUAL LEGS.

. . i . by ety
1 t j}? t ?}g -
lr. l':ro :r. IP’W
_:IL-' doe e e

Radii of gyration correspond to directions indicated by arrowheads.

ey - lr;;o of Radii of Gyration,
Angles,
Inches, Inches, Sq.slm. : r, ' ¥y ‘ o Ty Ty
— *_"'—i e
3 4.18 127 117 1.25 1.80/1.34 1.44
A % 261724 121 130 134 1391
“ i 1606 131 135 135'1.40i1.45 155
& < 4.50 1.26/1.42|1.50/1.551.50 1.69
204 100|128 1.44 1.53 1.58 1.63|172
“ 8.60 1.22|1.46|1.55 1.60 1.85 175
8 5 5.36 | 1.44|1.14/1.22/1.27 1.81 | 1.41
el g 700 | 1:42|1.15 154 180 134 144
“ 44 s.eoI 1.40 1.18|1.27 131 1.36 1.46
4.82 1.61 1.09 1.17/1.22 1.26 1.36
B x8 % | 888 158 113 122 126 131 141
.‘ i§ 1168 1.55;1.17;1.97‘1.39-}137 147
| |
sy | 3; | 810|1.60/1.34/142/1.48/1.51/1.60
05 £ | 986|186 137 146 181 1,88 1.0
“ % 18336 153 142 151 156 161 171
¢ | 648|1.50 1.58 1.66|1.71(1.75/1.85
I L 80| 157 10 1,68/ 1778 178 | 187
¥ ? |10.48 /155 1.62 171 1.7u|1 x
aic| s 886 1.04/1.26 1.34/1.30|1.43/1.53
6 x3%| ¥ 1170 190 130 1.39 143 148 168
“ % |1810|187 134 1.44'1.-19'1.58 1.64
a; | 722193 1.50 1.58/1.62/1.867 1.
© a% | ¥ 1173|180 183 162|187(191 |11
“ % |1868 186 158 1.67/171 176|186
a1 8.82 2.26 1.16 1.29|1.33/1.38(1.47
7 %8% | {5 1000 225 122 130|135 130|146
P 12.36| 224 124 1.32|1.37 142 151
i 16768 | 2.21 1.27|1.36|1.41 | 1.46| 156
& 1 1060|270 151 140|145 150 1.60




188 CAMBRIA STEEL.

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

T, r,
Eﬁ; Ir' +1'|, l-—l &rl *rn

1

-Ex” g i b

Radii of gyration correspond to directions indicated by arrowheads.

Secti Dimensions. |Thick l{:ool' Radii of Gyration,

Fumber, Inches, Tnches, Augles, : Ty ‘ r, ‘ X . Xy

A 84, Ins,
ea121|2 x1%| § | 120 |041| 092101 108111 122
W & 1 | 256 |0.38| 0.95| 1.05| 1.10 1.15( 1.26
a128| 2 x1%| 5 | 126 |044] 090 099 1.05/1.09] 1.20
W & 1! | 256 |0:a2| 0:93| 1.09| 1.14| 1.10| 128
*A125 1 1.34 | 088 1.21] 1.81] 1.36 1.41] 1.51
126 2%x 14| 3% | 582|032 1.25| 1.85) 1.40| 145 156
*A127 | 2% 12 1.44 |0.42 1.17| 1.26/ 1.81 1.36/ 1.4
127 2%x 14| f | 144 1028 138|130 185 120 1751
*A161 | 234 x 1 1.54 |0.51) 118! 1.23] 1.27! 1.82! 1.43
161 2%x | & | 380 |080 1.14| 1.24| 126|134 122
A9l | 2%x2 » | 1.62 |0.60] 1.10| 1.19] 1.24] 129/ 1.30
Lid " 3.10 |0.58| 1.13| 1.28| 1.28| 1.33| 1.43
“ “ i3 | 200 | 06| 1:156| 125 1:30| 1.85 1.6
A 2% x 1 1.54 | 041! 1.81] 1.40| 1.45/ 1.50 1.6
128 | 2% x 14| & | 182 10451 135|143 1128 189 1:69
“ “ ¥ | 334 |0.39| 1:36| 145| 1:51| 156/ 1.66
sa120/8 x2 | & | 182|058 1.37|1.46!1.51|1.56|1.66
W Iy ¥ | 292 |0.87| 1.39| 1.48| 1.53| 1:88| 1.68
“ “ ¥ | 200 |085| 1:41| 1'51| 156|161 171
08 |3 =2yl u | 264|078 1.31] 1.40| 145|150 1.60
t 24| 1 | 386 |074 1.38| 142| 1.47| 1.62| 1.63
“ “ + | 556 |o72| 1:37| 1.46| 1'51| 156/ 1.66
saA151| sx2 | % | 268 | .56 1.65| 175 1.79| 1.84( 1.94
w a ¢ | Za3 | b4l 1.69| 1778| 1:83| 1:88| 1.99
« “ I | 810 | s2|172| 182| 1)87| 1.92| 2.08
A5 | s xeu| % | 288 |oyal 1.58| 1.67] 172 1.76] 1.86
96 | 3% x| 1 | 233 |070| 162 175|197 181|192
“ “ i1 | 7.2 | 068 166 1.75| 1.80 1:86| 1.06
A sux3 | 4 | 888 000|152 1.61|1.66]171]1.80
87 | %A ¥ | 668|087 1.57|1.68/1.71|1.78/ 1.86
“ “ i | 826|085 16i|171 176, 1:81| 1.91

Angles marked * are special sections,
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II OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH UNEQUAL LEGS.

T Ty T

Mowkuss.' [1hid | lrra:“of i Radii of Gyration,
Inches. Inches. \ ;“It; L] Ty Ty ¥ T Ty
| | 5
4 x3 us'o.as!wsiz.as'x.os'm
x L L |
31 48 IR e
4 x3%| 4.50!1.&“.73!131}136 1.91/2.00
i & 700 104 176 185 189 194 204
“ 60 | 1.02 1778|1:87 | 1.92|1.07 | 2.07
4%x8 | % 5.33‘0.33 2.07/2.16/2.21 |2.26 2,35
M 2 | 80 083 391 331 |538|281 541
. 43 i
|
1ls x3 '2.33/2.42 2.47 2.52 2.61
“ | B.38 0.82 2.37 2.47 2.562|2.57 2.6
“ i in.es 080 232 252 267 262 2!
i i
5 x3%| 3¢ | 610/1.02|227 2.36/2.41/2.45/2.55
3| (298 858 2T 4 a5 AR
5 x4 | % | eas|120'220]230 2.38 |2.48
“ % 8.50 1.18|2:22 231 |2.36 | 2.41 |2.560
“ 1048 | 1'17 2324 233 |2.38| 243 259
56 x3x%| 3 | 686 099 281 2.958.00 3,09
“ 11,10 0.96 2.86 | 2.95 3.00 3.05|3.15
“ 16110 0.03 20 a.oois.oo 8.10|3:20
§ =4 | % 22/1.17 274 2.83 2.87 292 3.02
u 3 1';.72|1.13:2.78-2.8 Ex:f4 297 308
“ ¢ |1598 111 282 305|507 502 339
7 x8%| 7; | 882 005 337 347|352 356 3.68
o 1000 |0.04 3:39 3.48 3.53 3.58 3.67
" 12.36 o.ss‘s.m,a.ao 3.55 | 8.60 | 3.70
‘“ | |1576 001|345 b4 350 364 374
“ 19, ‘o.aa's.w‘s.asﬁ.e |3.ea s

Angles marked * are special sections.
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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.

FOR SOFT STEEL.
Square bearing Pin and square bearing Pin bearing

45000 p__ 45000 b 45000
o L 12 TyT o (BLF
36000 "'24 000 & +18 000 £

To obtain safe unit stress :
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

Ultimate Strength in 1bs, Ultimate Strength in 1hs,
I per Square Inch. L per Square Inch.
T T -
Square. gﬂ“l;* Pin. Square, gn “:rl:ﬂ Pin,
8.0 | 43437 | 42604 | 41978 7.6 | 36554 33419 30779
3.2 | 43230 42395 | 41593 7.8 | 36193 32966 30268
3.4 | 43011 42081 41190
8.6 | 42782 | 4174 | 40773 8.0 | 85828 | 32514 | 29762
8.8 | 42543 | 41412 | 40340 8.2 | 35462 | 320064 29260
84 | 85005 | 31615 | 28763
4,0 | 42204 | 41058 | 39893 8.6 | 34727 | 31169 28272
4.2 | 42035 40693 | 39435 88 | 34358 | 30724 27787
4.4 | 41765 | 40317 | 38066
4.6 | 41488 | 39930 | 38485 9.0 | 83988 | 80282 | 27306
4.8 | 41203 | 39534 | 37998 9.2 | 83611 20844 | 26832
94 | 33249 | 20408 | 26364
5.0 | 40910 | 39130 | 37500 9.6 | 32880 | 28977 | 25908
5.2 | 40608 | 38807 | 36997 9.8 | 32511 28540 | 25448
54 | 40209 38300 | 86488
5.6 | 39984 37874 35975 10.0 | 32143 | 28125 | 25000
5.8 | 39663 37443 | 35457 10.2 | 31776 | 27706 | 24559
10.4 | 31411 27200 | 24125
6.0 | 89335 | 37006 | 84938 10.6 | 31054 | 26879 | 23698
6.2 | 39003 | 36566 | 34416 | 10.8 | 30684 | 26474 | 23279
6.4 | 38665 36122
6.6 | 88323 | 85676 | 33371 11.0 | 30324 26072 | 22866
6.8 | 37976 | 35210 | 82840 | 11.2 | 29965 | 256675 | 22460
11.4 | 29608 | 2528 22063
7.0 | 37616 | 34776 | 32328 11.6 | 29247 | 24890 | 21671
7.2 | 87272 | 34324 | 31809 11.8 | 28903 | 24517 | 21288
74 | 36914 | 33872 | 31202
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GTH OF STEEL COLUMNS OR STRUTS.
or various values of f_—‘ in which L = lengthin feet and r = radius
ation in inches.

P — ultimate strength in Ibs. per square inch.

FOR SOFT STEEL.
Square bearing ~ Pin and square bearing Pin bearing

b B0 L 50 4500
Ry s8 L) TR 1+ gy (20)7
36000 r* L 24000 r? 18000 =

‘o obtain safe unit stress:

For qu:ewent loads, as in bulldmgs. divide by 4.
For moving loads, as in bridges, divide by b.

Ultimate Strength in 1bs. Ultimate Strength in 1bs,
per Square Inch. L per Square Inch.
r
Pin Pin and
o | Tt [ o [ o [

28563 | 24142 | 20011 16.6 | 21408 | 16060 | 14043
28207 | 23771 | 20642 16.8 | 21187 | 16708 | 13812
27863 | 23406 | 20179
| 27522 | 23046 | 19823 17.0 | 20872 | 16450 | 13584
| 27185 | 22693 | 19474 17.2 | 20611 | 16216 | 13366
g 17.4 | 20358 | 15677 | 13150
26850 | 22343 | 19133 17.6 | 20008 | 15742 | 12938
26524 | 22005 | 18797 | 17.8 | 19847 | 15512 | 12781

25864 | 21320 | 18148 18.0 | 19509 | 15286 | 12528
25543 | 21002 | 17883 182 | 10351 | 15063 | 12329
' 18.4 | 19114 | 14846 | 12135
0 | 25224 | 20680 | 17523 18.6 | 18878 | 14630 | 11944
4.2 | 24900 | 20363 | 17221 188 | 18644 | 14420 | 11757

24900 | 19746 | 16634 | 19.0 | 18418 | 14218 | 11579
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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 1bs. per square inch,

FOR MEDIUM STEEL.
Square bearing Pin and square bearing Pin bearing

P o 50000 p_ 50000 ___ 60000
T 207 T B0F i, (BLF
% 000 ¢ Foro00 Fig000

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by b.

Ultimate Strength in 1bs. Ultimate Strength in 1bs,
L per Square Inch, L per Square Inch,
H r
Square, !ﬁ““ | Pin. Squars, :?“‘: Fin.

8.0 | 48263 | 47438 | 46642 7.6 | 40616 | 37132 | 34199
3.2 | 48033 | 47106 | 46214 7.8 | 40214 | 36620 | 33631
8.4 | 47700 | 46757 | 45767
8.6 | 47536 | 46303 | 45303 8.0 | 39809 | 36127 | 33069
8.8 | 47270 | 46013 | 44822 82 | 39402 | 35627 | 32511
84 | 38994 | 35128 | 31959
4.0 | 46993 | 45620 | 44325 86 | 3858 | 34632 | 31413
4.2 | 46705 | 45214 | 43817 88 | 38175 | 34138 | 30874

4.6 | 46098 | 44367 | 42761 9.0 | 37764 | 33647 | 30340
4.8 | 46781 | 43927 | 42220 92 | 37345 | 33160 | 29813
9.4 | 36043 | 32676 | 29203
5.0 | 45465 | 43478 | 41667 9.6 | 36533 | 82197 | 2878L
5.2 | 45120 % 41108 9.8 | 36128 | 31721 | 28276

11.4 | 82808 | 28094 | 24514
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GTH OF STEEL COLUMNS OR STRUTS.
For various values of % in which L — lIength in feet and r — radius
_fgyration in inches.
P = ultimate strength in 1bs, per square inch,

FOR MEDIUM STEEL.
Square bearing  Pin and Square bearing  Pin bearing

p o 50000 p__ 50000 P 50000
4 ""H_ A2 Ly 1 (T “‘1 (12 L)*
36000 & 24000 & + 13000 ©

"o 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. Ultimate Strength in 1bs,

per Square Inch, L per Square Inch.
r
Pin and o Pin and
Square, fauare Pin, Squars, Soure, Pin.-‘_

81726 | 26324 | 23234 | 16.6 | 23784 | 18344 | 15603
81341 | 26412 | 22824 | 16.8 | 23486 | 18564 | 15347
80959 | 26007 | 22421
30580 | 25607 | 22026 | 17.0 | 23191 | 18288 | 15008
30206 | 25214 | 21638 | 17.2 | 22901 | 18018 | 14851
' 174 | 22614 | 17752 | 14611
| 29833 | 24826 | 21269 | 17.6 | 22331 | 17491 | 14376
20471 | 24450 | 20886 | 17.8 | 220562 | 17235 | 14145

29099

28738 | 23699 | 20164 | 18.0 | 21777 | 16984 | 13920
28381 | 23336 | 19814 | 182 | 21501 | 16737 | 13609
18.4 | 21238 | 16494 | 13483
28027 | 22078 | 19470 | 186 | R0075 | 16266 | 18271
27677 | 22626 | 19134 | 188 | 207156 | 16022 | 13063

26080 | 21940 | 18482 | 19.0 | 20464 | 15798 | 12865
26650 | 21605 | 18167 | 19.2 | 20206 | 156567 | 12661
194 | 19957 | 15346 | 12466
) | 26316 | 21276 | 17857 | 19.6 | 19711 | 15129 | 12276
| 25985 | 20953 | 17664 | 19.8 | 19466 | 14913 | 12086

| 25337 | 20320 | 16967 | 20.0 | 19231 | 14706 | 11905
| 25018 | 20017 | 16683 | 20.2 | 18996 | 14500 | 11725
204 | 18764 | 14298 | 11549
|| 24704 | 19716 | 16404 | 20.6 | 18536 | 14100 | 11377
| 24393 | 19420 | 16131 | 20.8 | 18311 | 138056 | 11208
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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 185 10 193 INCLUSIVE.

What is the size of truss member required to safely sustain 50 000
pounds in compression, the safety factor being 4, the unsupported length 8
feet, the gusset plates at each end being 3¢’’ thick?

Assume for trial two 4/ x 3/" x '’ angles with the long legs together.
Referring to page 187, the least Radius of Gyration, comparing values in
columns 1y and 13, is found to be 1.27. The ratio of the length of the

: f o ) b
column in feet to the Least Radius of Gyration in inches, T8 therefore

8
1.—27— 6.3.
Referring to the table of Strength of Steel Columns or Struts for

medium steel, page 192, the ultimate strength of a column in which
—[;= 6.3 is found by interpolation between the values for 6.2 and 6.4 to be

43 149 pounds per square inch, which, divided by the safety factor 4, gives
10787 pounds as the safe unit stress per square inch. Multiplying the
safe unit stress per square inch: 10 787 pounds by 4.18, the area of the
two angles in square inches, gives 45090 pounds as the total safe load.
This is slightly less than the specified load of 50000 pounds, and there-
fore it will be necessary to increase the assumed section. Assume the
angles to be 4/ x 3'" x 3¢"', for which the Least Radius of Gyration is found

by interpolation to be 1.26, and by the same process used above,%

is found to be 6.35, which corresponds to an ultimate strength of 43 055
pounds per square inch, or a safe unit stress of 10 764 pounds per square
inch, which multiplied by the area of the two angles : 4.96 square inches,
gives a safe total load of 53389 pounds, which is ample to meet the con-
ditions stated.

EXPLANATION OF TABLES RELATING TO DI-
MENSIONS AND SAFE LOADS OF STEEL
COLUMNS OF VARIOUS SECTIONS.

PAGES 196 TO 277 INCLUSIVE.

Tables of Dimensions for Plate and Angle Columns are given on pages |
196 and 197, the Moments of Inertia and Section Moduli about two rectan-
gular axes are given on pages 198 to 200, and the safe loads for various
lengths, calculated for the Radius of Gyration about each of the two rect-
angular axes, are given on pages 222 to 241 inclusive.

Tables of Dimensions for Z-bar Columns with Side Plates are given on |
page 202, the Moments of Inertia and Section Moduli about two rectangu-
lar axes are given on page 203, and the safe loads for various lengths, based
upon the Least Radius of Gyration, are given on pages 244 and 245.

Tables of Dimensions for Latticed Channel Columns are given on page
204, the Moments of Inertia and Section Moduli about two rectangular
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jes are given on page 205, the Safe Loads for various lengths, based upon
¢ Least Radius of Gyration, are given on pages 246 to 249, and data relat-
@ to the proper sizes of lattice bars and stay-plates tc be used with these
umns are given on pages 248 and 249.
ges 206 and 207 are given the Principal Dimensions of Plate and
mnel Columns with comparatively narrow plates, called, for conve-
e of reference, Series A, and on pages 208 and 209 for Series B,
h differs from Series A, in having wider plates. Moments of Inertia
d Section Moduli about two rectangular axes are given for Series A and
n pages 210 to 216, and the safe loads for different lengths, based
the Least Radius of Gyration, are given on pages 250 to 277 inclusive,
¢ loads for I-beams used as Columns or Struts are given on pages
to 221, and the dimensions of these sections can be obtained from the
on pages 156 to 159 inclusive.
Plate and Channel Columns given in Series A are particularly use-
buildings or locations in which it is desired to keep the extreme
ons of the cross section assmall as possible for this style of column,
h in this series the Radius of Gyration about the central axis
to the channel webs is somewhat smaller than the Radius of Gyra-
about the axis perpendicular to the channel webs. This makes the
ver columns of Series A somewhat less economical of material than
wider columns of Series B, which, however, is small in amount for
ns of ordinary story lengths of 10 feet to 14 feet, such as are used in
on buildings.
p Series B of Plate and Channel Columns with wider plates, the Radii of
on about the two axes are practically equal for the intermediate
esses and these columns are slightly more economical of material than
of Series A, although they require somewhat more space on account
ir wider sections,
Safe Loads for columns of various kinds, as given on pages 218 to
usive, are expressed in thousands of pounds, and have been figured
use of Gordon's formula, as stated at the heads of the various
, using the safety factor 4, which relates to static or quiescent loads
h as occur in ordinary buildings.
page 217 is given a table showing the Distances Back to Rack for
two Channels of the same size in order to produce equal Moments
ia about the two rectangular axes, This table will be found to be
in designing compression members of trusses, etc.
Safe Loads of the tables are assumed to be centrally applied, and
gonvenience in computing the proper sizes required to support eccen-
pads, the tables of Moments of Inertia and Section Moduli for the dif-
nt sections of columns are given,
Safe Loads of the various tables are figured for extreme ratios from

‘to 150 for -‘!_-. in which 1 is the length of the column and r the Least

-

idins of Gyration, both expressed in inches,

weights of columns stated in the tables are per lineal foot of shaft,

do not include any allowances for bases, brackets or other cc -
as these depend upon the particular details and requirements of each

fety factor: 4 : :load from tables : new loads. Drawings of
details of steel columns are given on pages 298 and 299,

G o G o h
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DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

Size Size Wtifht Area of

of of o Colomn | b © m | m' k H

Angles. Plates, | Column, | Section,

Inches, Inhes. [Tbs.porPl.| Sq. Ins. |Inches,| Inches.| Inches.| Inches,| Tnches.| Inches,
3 =gy G| 2a0| ool o | 1| | 1| 3% | ey
g x@%xy 8xy5| 38| 788l 4| Lu| k| 1% | 8% 1ov

2 10x1;| 28.3| 7.79| 6% | 1% | 1% | 1% | 74| 12
" xll}‘xﬁ “3% 64.6 18’44 ‘{‘ 2[‘: i I'l/‘ “" 121;!
3 x2x1axy| 300|820 €| 1% | Lg| 1% | 0% | 13y
mexixy 73| 27417801 w6 | @6 1| 2| 46| 104
aaxgaxy gyl 281,778 06| | | 2| w1,
Bl4x2 10x14{| 80.0| B25| B | 2% | 1 21| 4|12
u}‘ n%xﬁ i é 31.0 28-25 “‘6 QQ 15 n‘ [ 12%
gaxpxy12y| 817 8s| @ | 2| 6| = | 0| 14
& x3 xpl 8xpy| 203 1089 4| 2n| 1| 2| 4| 1y
4 x3 10x 4141149 | B 2% | 1% | 2 6% | 13
“ " xi% “ g 104‘6 30.19 ‘?ﬁ 2}} ll‘l L ‘6“ 182
& x3 xpipep| d38i1341) €| 20| 1| 2% 9% 14y
4 x8 xH&iléex 4568|1274 T4 | R% | 1% | 24 1 18
g ’;%i “ ﬁne.s 3360, « | 2jf | ol 16}

Dimensions m’ and ¢ may be varied to suit requirements.
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- DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

e 1o <31 748 945 %

82.6| 23.74
178.7 | 52.00 s

g}‘xi. 1“Bxi. 85.6 gg:g% 8%

_8}5!{, Laxg

18” e " 82
3 x 0 |18 88.6|25.49| o Ry | 224 | 183 23
RAx e 138 x4 1838 | 3808 % al | R P4 38

Brx s (20 x| 9162640 1103

199.1 | 58.00

a"\'!"_)i
Ay
¢
Size Weight | Area of
of nlf Column | b ¢ m | m' k H
Plates, | Column. | Section.
Inches, |Lbs.perFt,| 8q.Ins, | Inches.| Inches,| Inches,| Inches.| Inches.| Inches,
10 474113
ﬂ)“& [ KH 133.8 37:32 5“ %é} 2‘% [} E’A %g‘.‘
iy 22 <498 388| % | 9r| %¢| %| m1g,
] xrg 1“ x“ 151.6 1.01!:2% 7}“5 gg 9;}4 2“ g’% i;“
 x 1 53.7|16.23| 8¢ | 2 2 2 11
RAXT 110 xfel (909|2530 | 6| Bls | 4| k| 1034 19%
87 |1 4.2 1
e e = 083108 o | iy | ¢ | | 2 13
e 18 <3807 1808 ¢ | | %€ | 2| o2
e e <992 3878) % | 3| ¢ | | 30
27
&l
2
&
21
4
2
2l
21
5

Dimensions m’ and ¢ may be varied to suit requirements.
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DIMENSIONS, MOMENTS OF INERTIA AND SEC-
TION MODULI FOR PLATE AND
ANGLE COLUMNS.
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DIMENSIONS, MOMENTS OF INERTIA AND SEQC.-
TION MODULI FOR PLATE AND
ANGLE COLUMNS.

Axis 14 Axis 2.2, Auis1l, | Axsze,
Siss Size | size
of 14 B gé 3,§ 2], ¥ ﬂé !i g3
Angles, | Plate, 3 3 53 E gl 5 £33
- oa= | o =
" Inches. |Tnches | Insd | Tms¥| Tnat 3 |inches, | Inst 7| ns¥ Inad
12x%[ 11921108 | 457.5 | 747 |14x94 192|198 si91] o1
Ox I A s e | 3| 0 1415 | 208 | 7477 | 104
“ e 1011605268 | boao| 968| « I3 1645|268 | gino | 118y
P u w1888 150.0 | 657.9 (107:4| « 3| 1883 [ 50.0| var.6 | 1316
“ w 82100 1837 | o |1177| o 322129 | 3577 | 10088 | 1344
. « 382385 576 | 7818 [127.6] « 11 2383 1173 | 1568
Y w 3409505416 | 8412 |187.8] « &2 2046|415 | 12080 | 1600
P w 3419015 | 45,5 | 8085 (1467 | v+ I3 2916|455 | 1257.9 | 180
e o 32181005 | 40.6 | 0644 (1558 | < %2 519.6| 49.6 | 13700 | 102 3
“ w 4418182538 | 10084 [ 1646 o §8 3484 | 539 | 144905 | 20 4
e « Y5775 581 | 10008 (1732 « Y| 3777|581 | 15269 | 2148
B8x814x3¢16x34119.2 | 103 | s78.6]1081 |18 %34 1198 10.5 | 1147.4 | 1057
- i 1415 | 228 | 1013.2 | 124.7| = L5 | 2.8 | 1304 | 145.1
“ w 3l1605 | 208 | 11447 | 1409 o T8 1646 | 263 | 14975 | 1611
“ s 211884 |30.0 | 12782 | 1867 | « 11884 | 300 | 1667.1 | 1507
“ “ 6812180 33,7 [ 130806 [1721| « 22} 2180 | 337 [ 18828 | 2000
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DIMENSIONS FOR Z-BAR COLUMNS.
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202 CAMBRIA STEEL.
DIMENSIONS FOR Z-BAR AND PLATE
COLUMNS,
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PROPERTIES OF Z-BAR COLUMNS.

* O

Z-Bar Columns. |z-Bar Columns with Cover Plates.
25| Mt | Aus22 by g| i bt ‘ Axis 22
‘A| | | a Section I

'!"M' Section Nement, Section) | Moment, Bection Moment' Section
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o | Toad | Tnad | Toad | Tamd Tos. | Toad | Toa® | Toat | Toad
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25,6 | 449 | 280.7 | 4.4 | Gaory| Yo |1261.2( 1810 | S14.6| 116.4
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204 CAMBRIA STEEL.
DIMENSIONS FOR LATTICED CHANNEL
COLUMNS.
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PERTIES OF LATTICED CHANNEL COLUMNS.

Asis 11, | Ais22.
of Channel Weight a =i B 2 i
amenat Secth omani
i pedt | ] e | ne | e
Number. |
Pounds Inches 4 ‘ Inches? | Inches 4 Toches®
8.00 26.0 8. 27.0 Z-B
a” 10.50 30.2 10. 31.1 4
c17 13.00 34.6 11.56 36.2 2.5
16.60 380.0 13.0 as8.7 104
0.76 42.2 12.1 44.0 10.3
i il 12.26 48.4 13.8 b50.5 11.8
c21 14.76 b54.4 15.6 56.4 13.3
17.256 60.4 1;.3 61.4 14.4
18.756 66.4 10.0 66.5 15.6
. (Bl oW m m|owm
c256 16;5 79.8 20.0 34-5 17.6
18.756 B87.7 21.9 19.3
21 85.6 20.7 208
13.25 4.6 21.0 0924 13-8
2" 156.00 101.8 22.6 1 19.2
c20 20.00 121.8 27.0 120.1 23.1
25.00 1414 314 130.1 288
15.00 133 268 106.2 18.5
10" 20.00 1574 a1.5 158.56 23-8
€33 26.00 18 364 183.3 32.0
30.00 206.4 41.3 205.4 356.8
85.00 231.0 46.2 226.0 39.4
20.50 256.2 zl?:z 256.9 37.9
e 25.00 288.0 205.8 8
c4l 30.00 323.2 53.9 335.8 40.5
35.00 358.8 59.8 370.5 54.6
40.00 303.8 65.6 40867
33.00 625.2 618, 76.1
85.00 630.8 85.3 6386.
15" 40.00 695.0 2. 86.3
cb3 45.00 7502 1 83.0 93.9
50.00 8054 01 18.5 100.9
55.00 860.4 1147 874.3 107.6




208 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS. "
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I'@DIMNSIONS FOR PLATE AND CHANNEL

COLUMNS.
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208 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND COHANNEL

COLUMNS.
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COLUMNS.
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CAMBRIA STEEL.

DIMENSIONS, MOMENTS OF INERTIA
AND SECTION MODULI FOR
PLATE AND CHANNEL
COLUMNS.
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DIMENSIONS, MOMENTS OF INERTIA
AND SECTION MODULI FOR
PLATE AND CHANNEL

B3

COLUMNS. =
SERIES A. SERIES B.
Degth Wolght g g Axis 14, Axis 2-2. ,'3: i.' Axis 2-2.
0 SR oy | A«
Channel 1}’“ s Mo- | goction| MO- |Section| = 2 Mo- | gootion
and oot |.a ment | )od- | Mment | Mod- | = | B ment | Jod-
sxgction E é Ineg-ftiu. ulus. Ine‘;gia. ulus. E g Ineg.ia. ulus,
e
ber. iy 37
Lbs. |Ins.In.| Ins# | Ins3 | Inst | Ins3 [Ins,|In, Ins3 | Ins# | Ins3
75 [ 9 34| 1004 | 27.0 | 70.6| 15.7 |11 3¢ 30.5 1 130.9 | 23.8
“U| g 117.4| 808 | 781 17.4 “5 35.2 | 144.7| 26.3
« |32 13471 | 346 | 85.8| 19.1 | « 39.9 [ 158.6 | 28.8
1o |« 13| 8814 | 934| 208 é 44.6 [172.5| 31.4
« | «[3Z 1690 | 42:2 | 1010 | 224 | « |15 49.3 | 186.3 | 33.9
C 21| « |« |%l187.2] 46.1|108.5 | 24.1 | ““ |% 54.0 | 200.2 | 36.4
« |« 5zl 906.2 | 50.0 [116.1 | 25.8 | « |% 58.8 | 214.1| 38.9
e | e (3520506 | 53.9 [123.8| 27.5 | * 13 63.6 | 227.9 | 41.4
« | «l3719155 | 57.8 [131.3| 29.2 | « |% 68.4 | 241.8 | 44.0
12.25| 9 |4 107.6 | 28.7 | 76.3| 17.0 |11 (% 32.2 | 144.0 | 26.2
W) ) 1236 | 82.4 | 83.9| 186 [ | 36.8 | 157.9 | 28.7
« |l g0 | 36.2| 91.5] 203 | |95 41.5 | 171.8 | 31.2
o | | sl 157.5| 40.0| 99.11 220 | « % 46.1 | 185.6 | 33.8
7 w |« 1752 | 438 1067 | 287 | |35 50.8 | 199.5 | 36.3
C21 « |«il1934|47.6|114.3| 25.4 | « 55.6 [ 213.4| 38.8
« | elogl o104 | 515 | 1219 | 27.1 | «|%% 60.3 | 227.2 | 41.3
“ |u g/} 231.8 | 55.4 [129.5 | 28.8 | « 9 65.1 | 241.1| 43.8
« e 18219517 | 59.2 |137.1 | 30.5 | «|% 69.9 | 255.0 | 46.4
1475 9 4| 113.6 | 30.3 | 8L.5| 18.1 |11 %4 33.8 | 156.3 | 28.4
w1206 | 340 | 89.1) 19.8 f | 38.4 | 170.1 | 30.9
w | «i32146.3| 37.7 | 96.7 | 215 | « (%% 43.0 | 184.0 | 33.5
o | | 4|7 1635 | 415 (1043 | 28.2 | « |0 47.7|197.8 | 36.0
0'7 w |elszl181.2| 45.3 |111.9 | 24.9 | « |35 52.3 | 211.7 | 385
R (oo | e | 100.4 | 491 | 1195 | 265 | |7 57.0 | 225.6 | 41.0
w |elogloigia| 53.0 |127.1| 28.2 | « (% 61.8 | 239.4 | 435
« [ eldh] 78] 568 | 1347 | 20.9 uﬁ 66.5 | 253.3 | 46.1
w | w1321 957.7| 60.6 | 142.3 | 316 | « |% 71.3 | 267.2 | 48.6
17.25| 9 14| 119.6| 319 | 85.9] 19.1 |11 |} 85.4 | 167.1 | 30.4
| il 135.6| 8.6 | 93.41 208 | |y 40.0 | 181.0 | 82.9
« | el821159:3 | 39.3 | 101.1| 22.5 | ¢ |84 44.6 [ 194.9 | 35.4
o | | |ys| 1695 | 4311087 | 242 [« 4 49.2 | 208.7 | 38.0
ool 1 |4 ls|181.2| 468 1162| 258 | )04 53.8 | 222.6 | 40.5
“ | lfs| 2054 50.6 1238 ) 275 | « & 58.5 | 236.5 | 43.0
« |eelog| 2244 544 |131.4 | 29.2 | ¢ 63.2 | 250.3 | 45.5
« | «i}f| 2138 582 139.1] 309 f « 3} 67.9 | 261.2 | 48.0
w | 329637 | 62.1 | 146.6 | 32.6 | (% 72.7 | 278.1| 50.6
1975 | 9 [4]125.6| 335 90.3| 20.1 |11 |34 37.0 | 178.2| 32.4
« | w«|n|141.6| 37.1| 97.9| 21.8 “5 41.5 | 192.0 | 34.9
« | l3?1158'3| 40.8 | 105.5| 23.4 | ¢ 46.1 | 205.9 | 87.4
oo | | fs| 1755 | 446 | 1131 | 251 "é 50.7 | 219.7 | 40.0
oo1| “ |«l’s|1982| 48.3|1207| 268 | |35 55.3 | 233.6 | 42.5
“w |« é 2114 | 52.0 | 128.3 | 285 | « | % 60.0 | 247.5 | 45.0
« | 1521230.4| 55.9 1359 | 802 | ““[% 64.7 | 261.3 | 47.5
« |« lff|2t08| 597 | 1435 | 8L | |44 69.4 | 275.2 | 50.0
« | «|37|260.7! 63.5 | 1511 " 83.6 | '3 74.1 ' 280.11 52.6




212 CAMBRIA STEEL,

P

DIMENSIONS, MOMENTS OF INERTIA <
AND SECTION MODULI FOR o

-

PLATH AND CHANNEL £

COLUMNS. =
SERIES A. | SERIES B.
N EIF Auis 22, | § | 5| AuslL Axis 22,

. M b _ i

o [Weight| 2 |2 1 & & j
Ghannel| PoF | Mo- | gootion| Mo~ | Seetion| = Mo- | gaction| M0- | Section
sulﬁdo § N:F‘ Mod- m:f“ Mod- | = m:‘m Mod- m:fn‘ Mod-
sm-n = EI . | ulus nertis nlus, E. Tnerti ulus, Tnertia, ulus,

ber. o : = i '

Lbs. |fns|In| Ins# | Ing? | Ingd | Ins® |InsIn| Insd | Ins® | Insd | Ins?
11.25 | 10(% 149.7 | 5.2 | 1040 | 208 [12]34] 166.7 | 9.2 | 1811 302
| [ 17206 | 40.0 [ 114.4 | 220 | ¥ | 78| 1942 | 45.0 [ 190.1 | 332
w |48 10622 | 440 | 1249 | 250 | |54 2225 | 509 | 217.1] 36.2
S| o | el 2205 | 49.7 [ 1858 | 271 | « |7a| 2517 | 56.7 [235.1 | 9.2
sl | (3 24| 515 | 1457 | 201 |« \%g 16| 626 | 258.1| 42.2
w |38l o711 | 594 1561 | 812 | ig“‘“ 68.5 [271.1| 45.2
w | il o075 | 64.3 | 1665 | 83.8 | « |%%| 844.1 | 74.4 [ 280.1| 48.2
« | lifl 3206 | 60.2 [176.9 | 854 | « 3} 3766 80.3 | 807.1| 51.2
« | idg] 524 | 742 [187.4| 87.5 | « |%4] 410.0 | 86.3 [825.1 | 5i.2
1375 | 1034 157.1 | 87.0 | 1116 | 223 |12]%4] 1741 | 41.0 [ 196.4| 2.7
a1 i 18000 | 417 [122.0 | 264 | ¢ |l 2016 | 468 [ 214.4| 857
w | (38 903.6| 46,5 | 1324 | 265 | « |54 2209 | 52.6 | 2324 | 88.7
e | ||l 2| 614 1a28 | 286 | E‘zﬁu 58.4 | 250.4 | 417
o%s| ¢ ||} Hrs| 562 |1632| 506 |« 15 00| 642 |268.4) 407
w || 2755 | 610 | 163.6 | 2.7 | « |Fal 81938 | 70.1 | 286.4 | 47.7
« | w83 5000 | 650 | 1741 | 348 | © |24 8515 | 760 | 3044 | 50.7
w | gsais.o 70.8 | 1845 | 869 | « ;‘:m.u 81.9 | 822.4 | 537
w | wldgls50.8 | 758 (1949 | 80.0 | (34 4174 | 87.9 | 3404 | 56.7
1625|1034 164.9 | 88.8 [ 119.4 | 23.0 [12[34] 1819 | 428 | 2125 354
e ﬁ 187.8 | 43.6 | 120.8 | 26.0 | ** | 7] 20014 | 4816 | 230.5 | 85
o | o3 oine| 453 [140.2| 28.0 | « |%4) 287.7 | 54.3 | 248.5| 41.4
g | ¢ |l 257 | 531 1508 | 807 | |7l 266.9| 60.1 | 266.5 | 4i.d
o%sl | “ide 2006 | 57.9 [161.0 | 82.2 | « {36} 2068 | 66.0 284.5 ) 47.4
w | v |4 5563 | 628 [1715 | 848 | « |35 827.6 | 71.8 [802.5 | 50.4
w |« |82 3127 | 67.6 | 1819 | 36.4 | «* |54l 850.3 | 77.7 | 3205 | 534
w | |ti 2a0.8 ] 725 [ 1923 | 885 | « |4} 8918 | 83.6 [8385 | 56.4
wo | widgl s67.6| 77.4 | 2027 | 405 | |34] 425.2 | 89.5 | 856.5 | 59 4
18.75 | 10132 1727 | 40.6 [ 126.3 | 25.8 |12|%4] 180.7 | 44.6 [ 2273 | 870
WL L) 1956 | 454 | 1367 | 27.4 | ) 207.2| 50.4 | 2053 | 40.0
wo | o 18% 5502 | 501 | 1472 | 20.4 | « 3% 24555 | B6.1 | 2633 | 4300
el | ﬁms.& 549 [157.6 | 81.5 | f% 274.7 | 619 [ 281.3| 46.9
sl 4 | e 28| 5oz 180 836 | |0 8046 | 677 | 200.3) do.0
o | ol 041 645 | 178.4 | 857 | « |7l 835.4 | 735 |817.3| 52.9
w | (82505 | 603 | 1888 | 87.8 | |54 867.1| 79.4 |335.3| 55.9
3 o | uliflsare | 742 | 1992 | 390 | « |34 800.6| 85.2 | 253.3 | 5s.9
w | widg a5 | 70.0 2007 | 419 | « |94] 433.0| 912 |371.3 | 619
o195 | 10134 1507 | 425 | 133.0 | 26.6 |12(14 197.7| 46.5 [ 2417 | 403
W | W ose | 47.2 | 1434 | 287 | |l 225.2 | 52.2 2507 | 43.3
w |« (B o070 | 5100 | 1538 | 30.8 | «« |94 2535 | 68.0 | 277.7 | 46.3
ar | “ ||l 215 567 1642 | 828 | || 2827 | 63.7 | 2057 | 493
ool |43 Zea | o4 1746 349 | « 35 3126 605 | 8187 528
a | |5 3007 | 662 | 1850 | 87.0 | || 843.4 | 75.3 | 831.7 | 55.3
w | (82 39875 | 710 | 1955 | 391 | « |82 8751 | 81.1 | 849.7 | 58.3
w | o33 355.6 | 75.0 [ 2050 | 412 | « 38| 407.6 | 87.0 | 367.7 | 613
w | o8zl asse! 807 | 21681 438 |« 3414410 92,8 | 38571 648




CAMBRIA STEEL. 213

SIONS, MOMENTS OF INERTIA
AND SECTION MODULI FOR
PLATE AND CHANNEL

COLUMNS.
SERIES A. SERIES B.
o Mt | asze s[ listt | Aus22
[ Weighf | = e [
=3 | | M 2|3 M
0= o Mo- o
;é‘“&?"ﬂ““‘,“ S 3 11w st s |t
-1 -12 |2 » ;
B |2 arti, WK |fggegi | lus prémﬂ“tm““
Ibe [los T Inas | f2a® | Tost | Tus3 iox/In| Toud | ned | Tast | Jes®
1325 ll!%- 2123 | M7 14701 26.9 13! 233.7| 49212443 | 37.6
B 243.8 | 00.7|161.8 | 20.4 | 2i0.8 | 503 | 26:.2| 41.1
L2 Bed 9. 276.0 | 66.6)175.6 | 819 | « B08.9| 63.4|200.1| 44.6
Ot |y 909.0 | 62,6 1894 B44 ¢ B48.1( 70.6 | 818.0 | 48.2
LA s 843.0 | 08.0208,3 | 87.0 | ** B88.2 1 77.6)835.9 | 51.7
e 12 8779 T |AT8| 805 | 420.3 | B4.8|358.8 | 55.2
A "! 413.5| 80.7|231.1| 42,0 | 4715 920 |3881.6| 58.7
S0 ER 4409 86,71 2449 445 | ¢ 4; Bl4.7| 90.2|404.5| 62.2
= 1 i % 487.5 | D29 | 258.8 | 47.1 | " |94 B5B.9 | 106.5 | 427.4 | 65.8
15.00 | 11 341 2195 | 46.2|155.4 | 28.3 |13 |1 240.0 | 50 7| 258.5 | 39.8
oLt s 2510 | 52.2 | 169.3 | 80.8 | ** 2i8.0| 57.8| 281.4 | 43.3
] w95 2832 B8.1|183.1) B33 | 816.1 | 649 | 304.3 | 46.8
] o By izf 816.2| 640 197.0| 358 | 18558 720(327.2} 50.3
| S s 350.2 | 70.0210.9 | 88.3 | © | 3954 | 79.1)850,1| 58.9
i e 885.1( 76.1 | 225 409 | ¢ 4365 | 86.2)|373.0| 574
il By 420.7| 811 )| 286 | 434 | 478.7 | 93.4 | 305.8 | 60.9
e 15 457.1 | 8851|2524 | 459 | " H2L.9 | 100,6 | 418 7| 64.4
12414907 | 94212063 | 48.4 | ¢ b66.1 | 107.8 | 441.6 | 67.9
2000|1114 2398 | 50.4 | 175.6 | 81.9 |13 1412607 | 54.9207.0| 457
|
A |;:I 270.8 | H6.3 | 180.5 | 34.5 | * 2078 G1.9(319.9| 492
“ |« a2 3080| 62.2) 28.3 | 87.0 | ¢ 335.9 .9 | 2.8 | 52.7
el 3360 65071 305 | (875,01 | 760 265.7 | 563
ol 1268700 74.0 ] 2310 420 | ¢ |29/ 4152 B3.0| 385.6| 608
o G A9 R.01204.9 ] M5 15 4568] 90.11411.5| 623
#oLe 0614405 86012881 471 |* 190140856 97314343 | 66.8
SO 4769 919 272.6| 406 | ¢ G117 | 104 4 | 457.2 | T0.3
Lo “i 1511.5 98.0 | 2865 | 521 |* 5859 | 111.6 | 480.1 | 73.9
25,00 (11 {34 250.1 | 54.5|194.6 | 35.4 |13 |}4| 280.5 | 69.1 | 833.9| 51.4
S el 290.6 [ 60.4 | 208.5 | 87.9 | ¢ 817 6| 66.0 | 856.8 | 54.9
w8228 062) 2223 404 ¢ 856.7 | 73.0|879.7| 58.4
o ] 366.8 | 72,1 | 236.1 | 429 | ¢ 304.9 | 80.0|4025| 6L9
"ol |l 3898 | 78.0 ) 250.1 | 455 | ¢ 435.0 | 87.0 | 425.4| 65.5
o R 4047 | B8.0| 264.0 | 48.0 | ¢ 476.1 | ®4.1|448.3| 69.0
Mo 5ci460.3 | 80.8 | 277.8 | 605 | G18.3 | 101.1 | 471 2| 725
L I ERi496.7 | 95.8 | 2916 53.0 | 561.5 | 108.2 1] 760
g v ;2 5.3 1008 | B05.5 | 55.6 1% 606.7 | 115,41 517.0 | 795
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CAMBRIA STEEL.

DIMENSIONS, MOMENTS OF INERTIA &
-l

10"
C 338

107
C 33

AND SECTION MODULI FOR
PLATE AND CHANNEL
COLUMNS.
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CAMBRIA STEEL. . 215

NSIONS, MOMENTS OF INERTIA
AND SECTION MODULI FOR - \1 1
PLATE AND CHANNEL L.
COLUMNS. =
SERIES A._ SERIES B.
g3 Adistd | 23 [g1g|_ AusiL Lxis 22,

Weight) 2 |2 S —

22 |5 18| Koo Isection Mo- ISction|'s | g| Mo- |action Mo- | Saction
a ment | yof- | ment |y ment - | ment i
FI8] o gk | ot | N 128 o | Mod- | T | Mol
* @ Tnortin,] " Tnertin, "™ |Z |2 rnorti.| " [fnertia.| U

Lbs, IH-!ID- Inst | Ins® | Insd | Ins5 |Ins.fn.| Tnst | Ins® | Inst | Insd

205 |14 %] 5189 s3.0|871.3| 53.0[16/34| 556.4| s0.0! 510.3| 687

w el he7io) 3.1 |890.9 | 57.1| || 635.3] 100.6 | 502.0/ 74.0

o |« 3 53l 1088 [4m4| e12| « (8] 7158 1123 | a3t 79.3

w5l 7301 11304 | 457.0 | 653 ] 7.8/ 123.0 | 677.3 847

w | ibel 2034|1236 [ 4856 | 69.4 | «|32] ss15{135.6 | 7200] 90.0

a |« 87801338 [514.2 | 785 « || 06e.0| 1478 | 7626 5.3

“ | o5 9501 140 | 5428 | 77.5| «|5511053.8) 150.1 | 8053 100.7
34110306/ 154.3 | 5704 | 816 ;’;1142.4_ 170.8 | 848.0) 106.0

“ 4| 1110.6) 164.5 | 590.9 | 85.7| * |35 1230.7 1526 | 590.6) 111.3

950 |14[%%| 530.7| 88.1|400.9| 58.6]|16|37| 588.2 04.1| 610.8 76.4

wo | vl 610.7) 98243855 | 62.7| || 667.1 105.7 | 658.4) 817

w | wl3el 690,10 1083 | 467.1 | 66.7] « |22| 7476/ 1173 | 696.1) 7.0

i g 761.9) 118.4 | 495.7 | 70.8| 829.6) 128.9 | 738.8| 924

o | e Szms oaka| o) 3 oms o) mid erz

. 4 4 5 L & G ? A

u | 44) 085.9] 1488 | 581.4 83.1| * |82/1085.6/ 1630 | 8668| 108.4

- ;;mu 159.0 6100 | 87.2| « |4|1174.2/175.6 | 900.4) 113.7

“ % 1142.4) 160.3 | 638.6 | 912 | » |94 12645 1873 | 9521 119/0

30,0 |14 14| 585.9| 98.7|450.2| 64.3|16{%4| 6234 09.7| 675.7) 845

| lel 6509|1087 (47858 | 684 | |7 7023/ 1118 | 718'8) 898

« |aldel gl 1188 5078 | 72.5| « |32 7828 12278 | 761.0] 95.1

w |l 707.1] 1238 | 535.0 | 76.6| « | 72| se18l1343 | 8037 1005

w | eligl 87004 1839 | 5645 | 806 | « |12 248.5! 145.0 | s46.3] 1058

L ﬁ 945.0| 144.0 | 593.1 | 84.7| 1033.9 157.5 | 880.0| 111.1

o | e dagho2n] 1561 | 6217 | ssis| @ |32 110038] 1692 | 8316 116.5

O I y 1008.6] 1643 | 650.3 | 92.9| « |33 /1200.4] 1509 | 974.3) 1218

« | PajuTre 1745 6788 | 970 « |9 12007 192:6 [1017.0] 127.1

35.0 [14]%4| 621.8) 90.4 |484.9| 69.3[16/34| 658.8] 1054 733.6 917

.. 600.3 1004 | 518.4 | 73.4 |« |7%| 787.7| 116.9 | 776.8| 97.0

w | liel 760713193 | 542.0 | 7.4 | « |30 si8'af 1283 | 818.9| 1024

wo |l 832.5/120.3 | 570.6 | 815 | « | 7| 9002 139.8 | 861.6{ 1077

« |« (B2 9058/ 1804 | 5oui2 | s5.6 « 113| usslel 1514 | 004.3] 1130

o oo 80,41 14004 | 6278 | 89.7| « |2 |1060 8] 16279 | o460 118.4

w | 18211056.5 1505 | 656.4 | 98.8 | + [22|1156.2] 174.5 | 980.6] 123.7

(O EC 3} 1134.0 160.6 | 684.9 | 97.9 | « [§§ [1244:8] 186:1 | 1082.3| 12000

w |l 19130/ 170.7 | 71855 | 1010 | « |3411335.1| 197.8 | 10740] 1344

0.0 |14 /14| 656.5105.0 | 520.1 | 74.8|1614| eoe.0 111.0| 702.1] 99.0

s el | 725550 114, | 5487 | 784 | 0 || 7720 1224 | 8318[ 1048

w | ld2] 05,0 1940 | 577.2 | 8205 | o (3] 85ai4] 1339 | s77.4) 100.7

w |9 ser7| 1848 | 6058 | 86.6] @ !!E 9354 145.3 | 92011 115.0

|cElSe Ee e ool c el e

o |uid [1091',7| 164.8 | 6916 | 988 « %} 1191.4] 179.8 | 10451} 1310

o | e 38 116920 174.8 [ 720.2 [ 1029 | ¢ |33 1280.0] 191.4 | 10908 1363

o | |83 12483 1800 | 7487 ' 107,01 « ;2 137031 20810 ' 11334/ 141.7




218 CAMBRIA STEEL.

DIMENSIONS, MOMENTS OF INERTIA o
AND SECTION MODULI FOR €[|

PLATE AND CHANNEL é| .,
COLUMNS.
SERIES A T SERIES B.
[ 4| st Axis 22, [ | AustL Axis 22,
begth = =
AL S E s ¥o- 335 w Mo-
|5 |58 = 0 e S B |
[ % e b 5
g 2 |2 roertia| vln frnertia,| wos |2 | 5 rnertia | WO% fpertia,| Wt
ber. = E‘ B E|
Ins? | Inat | Ins? |m'|,_! Inst | Ins® | Inss | Inss
175.1 | 953.4| 112.2 M'Vllﬁn.s 192 0[1625.9| 152.6
1905 [1004.7/ 118.2 | ** | %1668.1| 210.2 [1609.2| 160.0
187 206 8 1055.7| 124.2 | * | 1518260] 228'4 [1692.5] 169.3
¢ 83 21 2 [1106.8| 180.2 | # | %51988.1| 246.6 [1775.9| 177.6
236.7 [1158.1( 186.2 | ** | %4/2151.0| 264.9 [1859.2( 185.9
252.2 1209.4) 1423 | 12318.2| 2831 [1M42.5| 14.3
267.0 {1260.4| 148.3 | ** | #4/2457.1| 015 [2025.9| 202.6
177.0 | 971.7| 114.3 | 20| 3¢/1506.4 | 108.8 [1557.8 155.7
1028 11023.0 | 120.4 | ** | ¥ 1682.7 | 212.0 |1640.7| 164.1
157 207.7 [1074.1| 126.4 | * | 3411841,/ 230.2 {1724.0( 172.4
¢ 83 2050 1125.1 | 152.4 | ** | 5/2002'7| 2484 [1807.3| 180.7
238.5 [1176.4| 138.4 | ** | 8£2166.5/ 266.6 [1800.7| 180.1
2| 2510 (1227.7 | 1444 | ** | 14/2332.5| 284.9 |1974.0( 197.4
2004 [1278.8| 160.4 | * |94 2501.7| 808.2 (2067.3 206.7
184.0 [1020.9| 1223 | 20 |34/1581.6 200.8 (1674.6| 167.5
199.3 [1091.2| 128.4 | ** | 7%5/1757.9/ 219.0 [1767.9/ 175.5
15 214.6 111423 134.4 | ** | 34/1896.7| 287.1 [1841.2| 184.1
0 83 2| 220'9 [1198.8| 140.4 | ** | 74{2057.9| 255.3 |1924.6 192 5
245.3 [1244.6| 146.4 | * | 522017 278.4 [2007.9 200.8
260.7 [1295.9| 152.5 | # | §§ 238800/ 291.7 [2001.2
276.1 [1347.0| 158.5 | ** |34 2556.9 809.9 [2174.6
101.0 1105.4| 180.1 | 20 | 3£ 1636.8| 207.9 [1788.6
206.2 [1156.8( 186.1 | ** | 73/1798.1| 225.9 [1871.9
15" 2215 [1207.9| 142.1 | ** | 121951.9| 244.0 [1955.3
G B3 236.7 [1258.9| 14801 | | %12118.1| 262 1 [2088.6
2520 [1810.2( 154.2 | ** |85/2276 0| 280.2 2121.9
[ 267.4 [1361.5| 160.2 | ** | $§12443.2] 298.4 |2205.3
| 2808 {1412.6| 166.2 | ** | 95 2612.1| 316.6 |2288.6
198.0 1165, 8¢t 214.9 1804.9
213.2 48.1 2320 [1978.2
15" 228.4 250.9 {2061.5
C B8 2435 268.9 [2144.9) 2
| 2388 287.0 (22282
2742 805.2 [2811.5
280.5 823.3 2394.9
205.0 291.9 1998.8
{ 2901 |1 3| 2398 [2082.1
15" 235.2 257.8 [2165.5
o B3 250.4 275.8 [2218.8
265.6 203.8 |2392.1
| 280.9 811.9 24155
| 296.1 330.0 [2408.5
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CAMBRIA STEEL. 217

SPACING OF CHANNELS FOR EQUAL MOMENTS
OF INERTIA. ABOUT THE TWO REC-
TANGULAR AXES 1-1 AND 2-2.

B
T

1- 1 1
Area
Weight Weight | Area of
D?th per it Qtu-?ifnn Deol}th per ft, | Section
Sation | Ghan- g, | dfoue| A | tion | O (ool b Rl B
2 - an- oo .
:e]:}. ae nel. | pel, b\;: L nel. pel.

Inches.| Pounds, (Sq.Ins. Inches. Inches, Inches,| Pounds, | 8q, Ins, |Inches.| Inches,

¢5 | 3 | 400/1.19/1.29(3.05/C25| 8 |18.75 5.51(4.37| 6.65

« |« | 500/1.47|1.17(2.93 * | ¢ |21.25 6.25/4.22| 6.58
« | « | 8.00(1.76/1.10/2.94

co | a | s2s1e52.08/3.02[°%9| £ 1335 329802/ £.09

{ o % 6.25/1.84/1.96|3.80] « « 120.00| 5.88|5.14| 7.46

1 o 7-25 2-13 1-88 3'7 “" 25.00 7.35 4.83 7.31

C13] B | 8802165 5.5 a40/083| 10 15.00| 446l6.33 8.89

“ “ o o o’
1150338235439 | « 3200 535509 81

“ |« 3000 882541 1

c17| 6 | 8.002.38/3.51 559 SSONIQROIEINN T
“' 1« 110.50/3.09(3.29|5.29
« |« 11300|3.82/3.08/5.16

“ | « |15.504.56/2.90|5.10/C41 | 12 20.50 6.037.68/10.48

.00/ 8. ;
2.854.21/641| ¢ | & |35.0010.20/8.88| 9.59

°R1| 7 1328580400618 “ | 20001176 6.60 9.d8
« |« |13795|4.34/3.82(5.94
« |« 19795507 3.65|5.85
« | « 119775 5.818.495.81|C 53| 15 |33.00| 9.909.51/12.67
 135.0010.29/9.42(12.58
« |« 140.00/11:76/9.16/12.28
©25| 8 |11.253.354.927.24[ ¢ | ¢ 145.0013.248.92/12.08

5 4.04'4.72/6.96| ‘¢ ‘¢ 150.00/14.71(8.72/11.92
5/4.78/4.563/6.771 “ | * |55.00/16.18/8.563/11.81

“ ““




218 CAMBRIA STEEL

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon’s Formula P=-5(013({Tz- Safety factor 4.
36,000 r2
L Least
B ar| T
per of Length in Feet.
Beam of 2
Foot. Seotion,
and Gyration,
Section
Bumber. | pounds, | S Ins, [ nihes. | 2 | 8 | 4 |8 | 6| 7 |8
9 55 1.63 53 19438t 3% | 18 pees |t aa
3 6.5 1.91 .52 2| 20| 19 16| 14| 12
B5 7.5 2,21 52 26| 24| 22| 20| 18| 16| 14
75 | 291 59 26| o5 | 28| 21| 20| 18| 16
4 85 | 250 5 30| 28| 26| 24| 2| 20| 18
B9 | 95 | 279 58 33 81| 20| 27| 24| 22| 2
105 | 8.09 57 37| 8| 82| 20| 27| ‘24| 22
= 9.75 | 2.87 65 35| 83| 81| 29| 27| | 2
5 1225 | 38.60 .63 43| 41| 89| 36| 33| 30| 27
B18 | 1475 | 4.34 63 52 | 50| 47| 43| 40| 86| 83
il 1285 |, 86l 72 44 | 42| 40 35| 33| 30
6 M.75 | 434 69 52 | 51| 48| 45| 42| 39| 35
B17 | 1795 | 5.07 68 6L | 59| 56| 52| 48 | 44| 41
o | 150 | 442 78 5 52| 50| 47| 45| 42 89
175 | 515 76 63| 61| 58| 65| 52| 48| 45
B21 | 200 | 588 74 71| 69| 66| 62| 58| 54| 50
18.00 | 5.38 84 65| 63| 61| 587 55| 52| 49
8" | 202 | 596 82 7| 71| 6| 65| 61| 58| 54
B25 | 275 | 6.69 81 82| 79| 76| 72| 69| 65| 60
4} 2.2 | 17.43 0 o1 | 88| 84| 80| 76| %1 | 66
21.0 | 6.1 90 ol 81\ ¢ N ol R 1 [
9" | %0 | 7.3 88 00 | 88 8511 81 | wstliiami] e
B29 | 300 | 882 | .8 | 108 | 105 | 101 | 97| 92| 87 | 81
35.0 | 10.2 &4 | 126 | 1220 u2 | 107 | 01| 9%
2.0 | 7.37 97 o1 | 80| 86| 83| 8| 76| 73
107 | 300 | 882 93 [ 108 | 106 | 103 | 99| 94| 9 | &
B33 | 35.0 | 10.2) o1 | 126 | 123 | 119 | 115 | 110 | 104 | 98
40.0 | 11.76 90 | 144 | 141 | 136 | 131 | 125 | 118 | 112
yor | 815 | 926 | 101 | 14| 112 | 109 | 105 [ 202 | 97 | 98
B4 | 30 | 10.29 99 | 127 | 124 | 121 | 117 | 112 | 107 | 102
400 | 1176 | .96 | 144 | 142 | 137 | 183 | 127 | 121 | 115




CAMEBRIA STEEL. 219

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon's Formula P=-—%§--‘l- Safety factor 4.
350008
Weight Depth of
Length in Feet. per Beam
Poot. ol
Section
11 (18 |18 | 14 | 15 | 16 | 17 | pounds, | T
51 5.5 .
K 65 3
? 7 ¥ 7.5 BS
; 1S ; 75
: ] 85 4
2 > 9.5 BO
X I 10.5
2 | 24 o ; 1475 | B13
Bla|al..|... ... 12 o
7 Fomn | I R SN 70
B |ar fom |oools ke et e BB
Blelzlelolalald gl
48 | 0 | 88 | 33 e T S gl BN L
o o {Snr [ose Fowm bl bad ol sl aaac
N BT R TR A et e Y 8"
pa | a8 | 5| 42 | 8 [Lil]cc il 2w | Bas
67 | 68 | 49 | 45 | 4 25.25
68 | 49 | 406 | 43 | 40 | a7 21.0
6 | 57 | 63 | 49 | 46 | 48 |.. 25,0 9"
n | e | 6 | &7 49 |:. 300 | B20
@ |7 | 7|6 | a g 5.0
6 | 61 | o7 | 5¢ | 5o | 47 | 44 250
7% | 71 | 66 | 62 [ 58 | 54 | S0 0.0 10"
8§ | st | 8| 1|6 || & 3.0 | B33
98 | 92 (86 |80 | | ® | & |. 0.0
83 | 78 | 74 | o | 65 | o1 | 88 | 54 | 815 | gou
(91 | 86 | & |76 (72 | 67 | @B | 5| 50 | g3y
1208 { 96 | 90 | & | 7 | 74 | o0 | 5 | 40.0




220 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

50 000
Based on Gordon’'s Formnla P':_—"(]E'L_}i' Bafety factor 4.
86000 %
Dopth of | Weight, drea !.-h-'u‘h
Beam | per | of Gd Length in Feet.
and | Pook Saction,
Becton. |————| — .
Number, Pounds ' 8q.Ins.| Inches. 2 3 4 B 8 7 8B |0
1
40.0 11.s-l| 1.08) 146 | 144 | 340 | 136 | 182 | 127 | 120 | 118
127 | 4501324 1.06 | 163 | 160 | 156 | 152 | 146 | 141 | 135 | 128
B105 | 50.0(14.71| 1.05 | 181 | 178 | 174 | 168 | 163 | 156 | 149 | 142
55.0/16.18 | 104 | 190 | 196 | 191 | 185 | 178 | 171 | 163 | 155
42,0 19.43' 1.08 | 154 | 151 | 148 | 144 | 130 | 133 | 128 | 120
157 | 450 [13.24 | 1.07 | 168 | 160 | 157 | 152 | M7 | 142 | 135 | 120
B 53| 5001471 | 1.04 | 181 | 178 | 174 | 168 | 162 | 156 | 149 | 141
5501618 | 1.08 | 199 | 106 | 191 | 185 | 178 | 171 | 168 | 156
60.0 | 17.66 | 101 [ 217 | 213 | 207 | 201 | 104 | 185 | 177 | 167
60.0|17.67 | 1.21 | 218 | 215 | 212 | 207 | 201 | 195 | 188 | 181
16”7 | 65.0(1932| 1.20 | 236 | 233 | 20 | 28 | 27 | 211 | 208 | 195
B10O| 70.0|20.50 | 1.19 | 254 | 251 | 246 | 210 | 284 | 226 | 218 | 200
7.0 2206 | 118 | 278 | 269 | 264 | 258 | 250 | 242 | 233 | 2y
8002853 | 117 | 201 | 286 | 281 | 24 | 266 | 257 | 245 | 28
80.0 (2357 | 1.52 | 200 | 280 | o84 | 279 | 278 | 265 | 256 | 200
157 | 85.0(25.00| 1.32 | 300 | 806 | 302 | 205 | 280 | 281 | 272 | 264
B118 | 90.0 (2647 | 1.32 | 328 | 824 | 819 | 518 | %06 | 207 | 288 | 279
95.0|27.94 | 1.31 | 346 | 842 | 336 | 330 | 322 | 814 | 304 | 208
100.0 [ 2041 | 1.81 | 864 | 860 | 854 | 848 | 830 | 830 | 320 | 809
55001508 | 115 | 107 | 1 100 | 185 | 180 | 173 | 166 | 160
187 | 60.0[17.65] 1.13 | 218 | 214 | 210 | 206 | 198 | 191 | 184 | 178
B 65| 65.0(19.12| 111 | 236 | 232 | 227 | 221 | 214 | 206 | 198 | 180
70.0 (20,50 | 109 | 254 | 250 | 244 | 297 | 230 | 221 | 212 | 22
v | 65.0({19.08| 121 | 236 | 233 | 229 | 228 | 217 mo! 203 | 106
B g | 700 2050| 119 | 254 | 951 | 246 | 240 | 24 | 26 | 23 | A9
75.0 [2206] 1.17 | 273 | 268 | 264 | 257 | 250 | 41 | 23 | 23
§0.0|23.73 | 1.30 | 204 | 201 | 287 | 282 | 276 | 270 | 261 | 2
207 | 8502500 1,87 | ¢ 807 | 802 | 207 | 200 | 288 | 275 | 208
B121 | 90.0) 26.47 | 1.36 | 828 | 825 | 320 | 814 | 807 | 300 | 200 | 22
95.0 [ 27.04 | 185 | #16 | 343 | 387 | 831 | 824 | 815 | 807 | 204
100.0 {20.41 | 1.94 | 864 | 301 | 855 | 349 | 840 | 832 | 821 | M2
80.0{23.32 | 1.36 | 280 | 286 | 282 | 276 | 271 | 264 | 256 | 248
24" | 85.0(25.00| 1.53 | 800 | 806 | 302 | 205 | 299 | 281 | %73 | 264
B 89| 90.0]|2647 | 1.81 | 828 | 324 | 319 | 18 | 05 | 207 | 288 | 0%
95012704 1.30 | 846 | 842 | 336 | 330 | 322 | 913 | 303 | 2@
100.0 (29.41] 1.28 | 804 | 860 | 354 | 347 | 338 | 328 | 817 | 807




CAMBRIA STEEL. 221

SAFE LOADS IN THOUSANDS OF POUNDS
FOR 1-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon's Formula ¥ ﬂ‘ﬁj )ﬂ Safety factor 4,
%m.l!’
Weight| Depih of
Length in Feet, per | Beam
Foot, and
T —_ Saction

11 19‘18 14 | 15 16|17'18 191Po|md|.lwlh.

105 20 94 85 85 79 70 70 |+, o] 40.0
116 | 110 | 103 08 92 87 52 T e 50| 18"
128 | 121 114 | 108 | 101 ] 90 8 |...| b.0|B1OS
340 | 132 | 124 | 117 | 201 | I0d ] 2 .. .| 550
110 | 105 9 ol &8 83 0 ™ |v. o] 420
116 | 110 | 104 o8 o« 87 82 |, .| 4.0 15"
127 | 120 | 113 | 106 | 101 ™M 80 84 1...| &0.0|B 53
130 | 131 124 | 116 | 109 | 108 i M |, & 650
250 | 141 | 182 | 124 [ 17 | 110 | 14 W v 60.0

1
2 120 | &.0| 157
102 | 188 | 174 7 m 10 | 12| 1@ | 127 | 70| 810D
! 1

o15 | 235 | 26 | 216 | 206 | 197 | 188 | 180 | 371 | &50| 167
250 | 210 | 250 | 28 | 218 | 200 | 199 | 190 | 181 | 00 [B113

25 g 2 5 2
57 | 120 | 122 | 116 | 110 | 104 | 00| 187
I‘g ‘I’b'i WLl M7 10| 60| B 85

, 1 v T
392 | 183 | 174 | 165 | 157 | 10 | 1 u. ,.f- 1277 | w0l 2%
o . l e L3

237 | 220 | 210 | 213 | 202 | 194 | 188 | :177°| 160 | 80.0
240 | 230 | 230 | 221 [ 22| 202 | 104 | 185 | 176 | 85.0| 20
262 | 263 | 241 | 232 | 223 | 213 ..‘l}l 195 | 185 | 00.0 | B121

o5 | ome | 26 | 217 | 207 | 198 | 189 | 381 | 172 | s5.0| 247
258 | 47 | 238 | 227 | 216 | 207 | 307 | 180 | 150 | 90.0| B 89




Ry e ——

222 CAMBRIA STEEL.
SAFHE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS,
CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS I-.
1
Based on Gordon’s Formaula p=__‘:‘1?;."l""}=
Safety Factor 4, 1+ 36000 2
ise s | Woight M Inadtenot | Redisot |y emgrtm
of of Column | Gyration | yTation | o 2" oot
Anglea, Plates, | Column. | gaetion, | ATis 11, 2.3, .
Tnches, Inches. |Lbs.perFt.| 8q. Ins. | Inches, | Inches. | 2@ | & | 6
8 x8%x Gx3| 231 679 | 14 241
& “ 288 | 840 | 127 | 289
“wou s 841 | 998 | 130 | 237
"o “ 308 | 1158 | 138 | 285
“ ow “ 42 | 1300 | 136 | 233 i
oo “ 405 | 1449 | 130 | 23
“oou “ 54 | 1504 | 143 | 220
8 x8Kx 7Tx 5.6 7.50 1.46 288
P 1% 818 | 930 | 149 [ 288
“oow “ %7 | 107 | 152 | 284
“ w “ 436 | 1283 | 156 | 282
“« u “ 495 | 1450 | 158 | 280
(e AL s 650 | 1617 | 1.61 | 278
deh Tag “ 60.9 | 1782 | 1.65 | 276
o u“ 66.4 | 1046 | 168 | 274
o8 cElsig] U 75 | 2100 | 171 | 272
4 x8 x 8x 87.3 | 10.86 1.67 8.25
“oa o 8¢ 42 | 1298 | 170 | 823
(e . 511 | 14 17 | sat
S5is S TR « 580 | 17.00 | 176 | 318
“woou “ 660 | 19.02 | 179 | 316
“ " “ 4 | 2 182 | 814
“woow “ 79 | 286 | 18 | 312
0N,y “ 844 | 2475 | 180 [ 810
“wooou “ H| o5 | e | 192 | 308
LU “ 97.0 | 2.4 | 1% | 3.06
x 8% x 10x 454 | 1326 | 208 | 410
" o 5 544 | 1504 | 210 | 408
“woo“ o 629 | 1849 | 213 | 4.06
Wigl “ 714 | 2100 | 216 | 404
" L “ 79 | 85 | 219 | 402
“oou “ 885 | 25.98 | 2 4.00
e “ 96.6 | 28.40 | 2.25 | 8.98
oo« “ 1047 | 80.79 | 220 | 3.9
68 S 46 " 1128 | 83.11 32 | 3.93
oy, e . 1206 | 8548 | 235 | 8.1
o ke o 128.7 | 87.74 | 2.38 | 8.80 |
8 x84x 12x 621 | 1823 | 258 5.01
o “ 719 | 215 | 250 | 49
“oowu “ 816 | 2400 | 262 | 497
“ o« “ o14 | 2685 | 265 | 4.9
“oow “ 1011 | .60 | 268 | 498
“ou “ 1105 | 8248 | 271 | 4m
" “ s 1202 | 8529 | 274 | 458
s L s 1202 | 87.98 | 277 | 4.86
Yon s “ 5 | 40.60 | 280 | 484
[ i 1475 | 4338 4.82
“ . “ 4| 4600 | 288 | 480




CAMBRIA STEEL, 223

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

ULATED FOR LEAST RADIUS OF GYRATION
AXIS I-1.

Based on Gordon's Formula P--ﬁ;{’}’., 1 1
Safety Factor 4. 1+ 350007

Length in Feet.

10 | 12 | 14 | 16 | 18 | 20 | 22| 24| 26) 28, 80| 32| 34

Sl glenl sllal 1Ll L EE

schew oon| (a4 50 oS H1ESg m e

100 93 85 vl B TR

17| 108| 99| o1 (i f10]

184 | 124 [ 14| 205|100 00

10 | 10| 129 | 19 f. 0|0

166 | 155 | 14 | 182 (00|10

m| 7| e 6| 8| 54]..|..]|.. .-

86| 80| 73| e/} 1

ns | 1| 108 8 sall! >

137 | 12| 121 | u2| 106| 96)::] : hr
147 | 188 | 120 | 19| 1.

175 | 166| 185 | 145 | 185 | 125 | .

190 184 | 178 | 162 | 151 | 0 |. .

213 | 202 | 190 | 178 | 166 | 135 |- .

;1| 219 195 | 182 | 170 [ .

19 | 13| 106 98| 8| 80

142 | 185 | 127 | 119 | 1z [ 108

165 | 167 | 148 | 139 | 131 | 122 | 14

188 | 179 | 170 | 160 [ 150 | 10 | I

o1 | 201 | 191 | 180 | 169 | 138 | 148

234 73 | 200 | 188 | 177 | 165

256 | 245 | 29 | 220 | 208 | 105 | 183

278 | 206 | 354 | 210 | 2277 | 218

800 ( 288 [ 274 | 260 | 246 | 282 | 218

822 300 | 205 | 280 | 265 [ 250 | 236

153 | 147 | 141 (185 | 18| 122 | 115

183 | 176 | 169 | 162 | 154 | 146 | 139

712 | 05 | 107 | 189 | 180 | 171 | 162

242 | | 25 | 215 196 | 155/

771 | 262 | 252 | 22 | 21| 2 | 200

300 | 200 [ 280 | 269 | 257 | 205 [ 288

818 | 807 | 205 | 282 | 20 | %7

357 | 846 | 334 | 821 | B30 290

885 | 374 | 861 | 348 | 838 | 319 | 504

413 | 401 | 888 | 874 | 859 | 243 | 38

41| 428 | 414 | 400 | 584 | 368 | 352

214 | 20| 28 | 197 [ 190 | 188 | 176

20| 23| 26 | 29 | 21| 213 |25

2 | 277 | 20 | 261 | 2| 23|24

318 | 810 | 302 | 293 [ 28 | 273 | 2

852 | 344 | 835 | 825 | 314 [ 308 | 200

385 | 376 | 867 | 856 | 345 | 333 | 321

418 | 400 | 399 | 888 | 376 | 863 | 330

451 431 | 419 | 406 | 893 | 879

84| 474 | 402 | 450 | 487 | 428 | 408

516 | 506 | 494 | 481 | 467 | 452 | 437

551 57| 525 | 511 | 407 | 481 | 465!




224 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS -1,
Based on Gordon's Formula P=—?§—?J}—, ¥ ¥
Safety Factor 4. + 8500078
Ares Least
I:'- ﬂf‘- '?N “.r Eld.iutf 'gﬂh! o  yength
Angles. Pates, | Colume, | SEma |Cymtien | (7022 | im Feet.
Inches, Inches, |Lbaperft.| 8q. Ins. Tnches, [ 2 | 4 | 6
3 x2%xY%| Bx 2.8 729 | 110 | 8.2 87| 82
. i o 30,9 902 | 122 | 8238 | mi| 108|102
s % “ 866 | 1078 | 1.25 | 821 | 182 128|122
e} | i o 423 | 1240, 128 | 819 | 158 | 149 | 142
“ s & 476 | 1400 | 131 | 817 | 173 | 160 | 161
e o 533 | 1561 | 134 | 815 [ 198 188 | 181
“ u “ 586 | 1719 | 187 | 818 | 218 | 208 1 200
814 x 2% x 8x1 | 264 775 | 14 | 88 9| 94| 9
=P o §2.9 961 | 147 328 | 19| 117 | 13
", “ 800 | 1.4 | 15 | 828 | 142 139 | 184
] o 451 | 1377 | 158 | 824 | 184 | 161 | 156
“wow “ 512 | 1500 | 1.56 | 822 | 186 | 183 | 177
48 & it & 509 | 1673 | 159 | 82 | 208 | 204 | 198
e s8 63.0 | 1844 | 1.62 | 818 | 220| 225|218
w oo s 687 | 2015 | 1.65 | 816 | 250 | 246 | 230
o e o 82 740 | 2175 | 108 | 8.4 | 270 | 266 | 250
x8 «x 10 x 894 | 1149 | 162 | 400 i 140 | 136
i 4 e 46.8 13.73 1.65 4.07 . 167 | 163
ot L v 5.1 | 15900 | 168 | 4.04 2 194 | 180
oo s 64 | 1800 | 171 | 402 |.. 220 | 214
“wooon “ 687 | 2015| 174 | 400 |.. 246 | 240
" e o .7 3 L1 8.08 - 212 | 265
w = ¥ 26 | 2424 | 180 | 89 |.. 27 | 20
2 o 805 | 2625 | 1.8 | 3.4 b (5N 3
o Gt L 9.0 | 824 | 186 | 892 - 847 | 830
ol e = 1080 | 8019 | 190 | 890 871 | 863
x84 x 12 x 476 | 1398 | 208 4.95 g 172 | 160
A B o 569 | 16.60 | 206 | 492 : 206 | 202
it L 6.0 | 1936 | 208 | 490 |.. 238 | 234
o e 748 | 2200 | 211 488 : 271 | 266
o= | e " 838 | 2465 | 214 | 486 . 803 | 208
Se 400 b w7 | 7B | 217 | 484 : 885 | 830
@ | . s 1018 | 2077 | 220 | 48 |.. 367 | 861
o B o 1008 | 8220 | 228 | 480 |.. 398 | 802
. - i 1184 | 8473 | 226 4.78 Y 429 | 412
ot B @ 12656 | 87.23 | 229 | 476 : 450 | 452
“ " “ 1351 | 3961 | 238 | 474 o] 480 | 4s2
6 x8%x 14 x 647 | 1808 | 251 | 585 234 | on
"oow “ 748 | 22.08 | 254 | 583 22 | 260
w " 5 850 | 2500 | 257 | b8l 809 | 806
SY AR “ 952 | 2790 | 250 | 5.79 347 | 343
“wooow ¢ 1053 | a0.04 | 262 | 577 883 | 870
W “ 1151 | 83.86 | 265 | 574 419 | 415
W |ANe “ 1258 | 8679 | 268 | 572 455 | 450
g e “ 1847 | %0.61 | 271 | 570 4901 | 486
“ o 1445 44| 274 | 568 526 | 521
&% = L 1588 | 4524 | 277 | 568 B61 | 555
el o o 163.2 | 43001 281 | 664 505 | 550




CAMBRIA STEEL. 226

] LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CULATED FOR LEAST RADIUS OF GYRATION
AXIS I-l.

Based on Gordon's Formula Pa—rﬁf'{'j? b

Safety Factor 4. 360001

Length in Feet,

i

10 | 12 [ 14 | 16 | 18 | 20 | 28] 24/ 26 28 30/ 32 34
71| 6| 58| 53 : 4 S
80| 81| 74| 67 | Y
16| o8| 89| 81 | 3 :
124 | 114 105| 9 | 2
42 | 131 120 | 110 | i
100 | 148 | 136 | 124 |
177 | 165 | 152 | 139 4R s
s1| 76| 70| 65| 60| 5 3
01| 95| 8| 81| B | @ il .
121 14| 106] 98| 9o1; &8
11| 188 12¢| 115 106 | W .
161 | 151 | 142| 132 | 122| 118 g
180 | 170 | 159 | 149 | 188 | 1
200 177 | 166 | 154 | 143
210 | 208 [ 195 | 183 | 170 | 158
238 | 206 | 213 | 200 | 187 | 174

18| 11| 108| 96| 8o | 88| 77 L
149 | 141 183 | 124 | 16| 108 | 100 . £
174 | 185 | 155 | 145 | 136 | 127 | 118| 109 .
198 | 188 | 177 | 167 | 156 | 145 | 135 126 5
20 | 211 | 20| 188 | 176 | 164 148
246 | 234 | 22| 200 196 | 184 | 171] 160/
270 | 257 | 244 | 20| 216 | 208 | 190| 177
208 | 280 | 266 | 1| 27| 222 | 28| 195
817 | 303| WS | 23| 7| 242 | 27| N2 |
340 | 825 | 310 | 204 | 277 | 261 | 245 280 e
150 | 158 | 147 | 1o | 133 | 126 | 119 112{ 106| 99). .. .
101 | 184 | 176 | 168 | 160 | 151 | 143| 185 127 120{. .|. .
200 | 214 | 205 | 196 | 186 | 177 | 167 158| 149 141). .|. .
250 | o4 | 234 | 224 | 213 | 202 | 192] 181 171} 162 . .. .
283 | 273 | 263 | 251 | 240 | 228 | 216 194 e
313 | 808 | 201 | 279 | 267 | 254 | 241| 228 216| 204 . . |. .
a3 | s32 | 820 | 807 | 203 | 279 | 206| 252| 239| 226/ . . |. .
a73 | 861 | 348 | 834 | 820 | 805 | 200| 276( 261 247(. . |. .
403 | 800 | 876 | 362 | 346 | 881 | 815( 200| 284) 260(. . |. .
432 | 419 | 405 | 889 | 873 | 857 | 840| 828( 807 201 . .| . .
461 | 447 | 432 | 416 | 890 | 882 | 865| 347 830| 813 . . |. .
oo | 217 | 211 | 204 | 196 | 189 [ 181] 178| 166 18| 151| 143 136
259 | 250 | 215 | 237 | 220 | 220 | 211] 202| 194) 185( 176( 168 160
205 | 257 | 270 | 270 | 261 | 251 | 241] 281| 221| 212 202 193] 184
330 313 | 30¢| 203 | 283 | 272| 261) 250 22| 217| 207
806 | 357 | 847 | 837 | 325 | 814 | 302 200 278 254| 242! 231
400 | so1| 881 | 8369 | 357 | 845 | 332| 819| 306 280| 268 255
435 | 425 | 414 | 402 | 880 | 876 | 362| B48| 334 820 306 298 280
470 | 40| 447 | 85| 421 | 407 | 892| 877| 862 347| 333| 318/ S04
604 | 493 | 480 | 467 | 453 | 438 | 422| 406| 8%0| 375
538 | 526 | 513 | 499 | 484 | 468 | 452| 435( 419 869 353
571! 650! 546! 5311 5151 499 | 4821 464) 447 395' 378




226 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS I-1.

Based on Gordon's Formula Ps_?:_%ﬂ?
Bafety factor 4. +86000r'
Area Least
ﬁ.r Bal? Wtbht ] n:m.. of Eldjuo! Length

Angles. Plates. | Column, m&ﬂjm ‘Iﬂr:‘ll: ius22,| In Feet,

Inches. Inches. (LbsperFi| Sq. Ins, | Inches | Inches | 2 4 | 6
8 x8%x¥%|10x%| 265 | 779 | 118 | 407 | 96| 92| 87
L i o 33.0 9.65 1.18 4.05 119 | 115 | 109
L oo * < 30.2 1L48 121 4.03 141 | 187 | 130
T B s 45.3 13.28 1.24 4.01 164 | 150 | 151
o e . 510 15.00 127 3.9 186 | 180 | 172
“ oo “ 57.1 | 1674 | 130 | 896 | 207 | 202 | 103
“ “ “ 62.9 18.44 1.33 3.9 28| 22 | i3
BlgxBlgx 10x3§| 281 8.25 139 4.13 102 | 100 | 96
“x “}‘ % e 4 3.0 10.24 142 411 127 | 14 | 119
i i oy 41.6 12.19 145 4.09 151 | 148 | 143
L - e 48,1 14.15 148 4.07 176 | 171 | 165
R 5] 5 5.6 16.00 1.51 4.05 199 | 195 | 188
= e - 60.7 17.86 L54 4.03 222 | 217 | 210
oo “ 673 | 1960 | 157 401 | 245 | 240 | 252
2o i ﬁ X 78.4 21.5 1.60 3.99 267 | 263 | 254
Y gl 2| 7.1 23.2% 163 3.97 280 | 281 | 76
4 x3 = ;“ 12 x 4.6 1211 1.58 401 |...] 48| 143
i e gl v 49.3 14.48 L61 4.89 176 | 171
e - 1 s o1 16.77 L.64 4.87 108
“ “ " 648 19.00 1.66 4.85 282 | 26
A A Y ke X .97 1.69 4.83 260 | 253
4 Lig o 7.9 23.48 172 4.51 287 | 79
AE £ o 87.3 2561 L756 4.79 314 | 206
i 1 8 .6 27.76 178 4.7 840 | 332
E WD *] “ 1016 | 2086 | 181 | 474 |5 . .| 366|358
- i wl 108.9 SLM 1584 4.72 2 | 8583
B x84x 14 x 49.7 14.61 1.98 b.77 180 | 176
2 i - 5.5 17.44 2.01 5.75 215 | 211
i - b w| 68.8 20,24 2 5.73 240 | M5
» o px 78.2 23.00 207 5.71 285 | 278
% “ “ 8.6 25.78 6.69 817 | 812
e 1" “ 969 | 2848 | 212 | b.67 851 | 35
“oow o 1059 | 8115 | 215 | b6d 884 | 877
“w i w 114.9 83.79 | 218 5.62 416 | 410
" iy 5 123.9 86.36 2.1 5.60 449 | 442
po - ks 132.5 33.08 2.4 5.58 481 | 473
IR s Hi| 14 | ara9 | 227 | 556 512 | 505
6 x384x 16 x 67.2 | 1973 | 246 668 |. 244 | 240
“ ' “ 77.8 2290 2.49 6,66 283 | 179
L = b 8.4 26,00 252 6.04 822 | 318
“ooow « 90.0 | 2011 | 254 | 6.6l 860 | 356
5 s o 1096 | 8219 | 257 | 6.69 890 | 394
. 3 " 119.8 35.23 2.60 6.57 - 436 | 431
L ’ o 130.4 88.20 2.63 655 | .o 474 | 468
S5 nttnr 4 140.2 | 41.28 | 2.66 663 [.. .| Bl11| 505
¥ ety 1 150.4 | 44.19 | 269 | 651 |...| D48 | 542
it pe b 160.2 47.11 272 648 |. . .] B84 | O78
o ‘ontt 4 170.0 | 50.00 | 27 646 '. . .| 620|613




CAMBRIA STEEL. 227

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

ALCULATED FOR LEAST RADIUS OF GYRATION

Based on Gordon's Formuln P-_{’%’g,_. -
Safety factor 4. 1+ 35000 18

Length in Feet.

10 | 12 | 14 |16 | 18 | 20 | 22| 24| 26| 28| 30| 82| 34
kii} 68 61 b5
8| 77| 69
112 | 108 a3 84
151 120 | 109 90
1 138 | 126 | 114 7
169 | 156 | 143 130
188 | 174 | 159 | 146 = . .
73 63 57 el e
07| 00| 92| &| 78| T Yo [ :
128 | 120 | 111 102 E ] 86 STRRN
149 | 140 | 130 | 120 | 111 102 =adls =
1 160 | 149 | 138 127 117 g .
191 179 | 168 | 156 | 144 133 aralls
2012 | 1991 187 | 174 161 149 Fitel O
23| 219| 206| 192| 178 165 | . .
258 | 239 24| 210 19 181 S|
131 13| 15| 107 100 92 vy P S
156 148 150 | 12 120 | 112 L. o fe il
182 | 172 182 | 151 141 131 H¥. ). %
208 | 197 185 ] 173 | 162 180(. . |- -
23| 221 208 | 196 | 183 170 1471 . .
28 | 25| 282 | 218 | ™ 190 165] . .
23| 270 | 255 | M0 | 225 | 210 183} . . 5
308 | 24| 78| 262 | 246 | 21 M. . a
333 | 818 | 30 285 | 268 251 20]. .| i
a57 | 841 | 324 | 807 289 | 272 238!. . . . .
1 159 | 152 | 145 187 130 115/ 108] 102 . .
101 183 | 174 165 156 139 131] 123| . .
231 | 22| 213 | 203 | 198 | 188 168| 158| 144/ . . L
268 | 258 | M3 | 282 | 21 | 29 187| 176| 166 . . | .
284 273 | 261 | 48 | 26 211} 199} 188{. .|.
327 | 815| 303 | 200 | 276 | 262 235 222 210| . .
458 | 346 | 333 | 319 | 304 | 289 260| 246| 232| . .
880 | 376 | 362 | 47| 832 | 216 254) 269] 254| . .
42 | 407 ; 392 | 876 M3 09| 293| 277]. . |- .
451 437 | 421 | 404 | 357 | 369 834 817| 300 . .
481 467 | 450 | 433 | 415 | 39 350| 340} 323|. .| .
2311 225 | 18| 211 | 208 195 178| 170/ 162 147| 140
268 | 261 | 254 | 245 | 288 | 227 208} 109| 190 181| 172/ 164
806 ( 208 | 289 | 280 | 270 | 259 238| 298| 217 197 188
43 | 834 | 3925 | 814 | 808 | 292 268| 257 212
379 | 370 | 360 | 3 836 | 3 208 261 249! 237
416 | 406 | 395 2| 870 | 356 320| 3156| 301| 287| 274| 262
452 | 441 | 429 | 416 | 408 | 388 350 344| 320( 314| 300| 287
488 | 477 | 464 436 | 420 380| 873| 857| 342| 326] 312
| 623 | 512 | 498 468 | 452 419] 402| 385| 860 353 337
650 | 546 | 532 | 517 | 501 44 449! 431| 414| 396| 379! 362
604 | 381 | 66| 550 | 534 | 516 479] 460 423] 405] 388




228 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR LEAAXSI; llllMlllJS OF GYRATION

1
Based on Gordon's Formula P— _%'gpﬁ"
Safety factor 4. 1+38l1nr'
Sise s | Woigh b |t adius o] ¥ ength
of - Golumn | Gyration | SYTIOR | g0y poet,
Angles, Plates. umt. | Sction, | Axis -, [ A¥
Inches. Inches. |LbaparFt.! Bq.Ins. | Inches. | Inches, | 2 4 | 6
8 x2xlq| 12x} | B2 8. 112 | 487 | 02| e8] 92
. . “ 352 | 1027 | 115 | 485 | 126 12| 115
N “ 417 | 228 | 117 | 488 146 | 138
A Fr.ae “ 483 | 1415 | Lo | 481 | 17| 169 | 160
“ o w “ B4 | 1600 | 123 | 478 | 198 | 192183
“ooow “ 610 | 1786 | 12 | 476 | 221 | 215 | 205
“oow “ 671 | w6 | 128 | 47 244 | 237 | 2%
8MxRxlg|12xY | 298 875 | 185 | 494 | 108 | 106 | 101
W “ %2 | 1086 | 1.8 | 492 | 135 131 | 1%
wooow “ 441 | 129¢ | Lo | 490 | 160 | 157 | 151
1 | “ 5.1 | ‘1502 | 148 | 488 | 186 | 182 | 175
(I “ 580 | 1700 | 146 | 48 | 201 | 206 | 199
i o " [iE X3 18,18 1.49 4.88 236 281 | 2
CONT “ 715 | 2004 | 152 | 4.81 | 260 | 256 | 248
wooow “ 781 | 2200 | 156 | 470 | 24| 278 | 270
ISR w 42| 842 | 2475 | 168 | 477 | 807 | 802|202
4 x8 x| 14x 487 | 1274 | 184 | 572 |...| 356|150
g “ 5.9 | 1528 | 1567 | 570 185 | 170
Co L “ 600 | 17.656 | 1.00 | A3 215 | 208
“oow “ 682 | 2000 | 162 | 566 247
2, 1. “ 764 | 240 | 165 | 563 278 | 265
P o 81 | 247 | 168 | 661 o | 204
“ . & 919 | 269 | 171 | 559 530 | 322
T T . 97 | 22| L7 | 657 858 | 319
“ooow “ f| w71 s | 1T | B 886 | 376
AT I 149 | 3360 | 150 | 558 413 | 48
B x8%xM&| 16x 5.8 | 53| 194 | 659 187 | 158
| “ a0 | 1819 | 197 | 657 [...| 22| 210
o - “ 7.8 | 21| 200 | 65t 21260 | 255
o e P ow 816 | 24 202 | 652 295 | 290
“ooow ¢ o14 | 269 | 206 | 650 331 | 825
6w “ 101.2 | 2073 | 208 | 648 860 | 850
581 | - ¢ “ 1106 | 8252 | 211 | 646 400 | 308
&Aool “ 1200 | 85.20 | 214 | 644 485 | 427
a o GRL 6 3 1204 | 8798 | 217 | 6dl 468 | 461
£ | g . Al G 184 | 4078 | 219 | 630 502 | 494
wooow “ 1478 | 4336 | 222 | 637 535 | 527
6 x38}4x%| 18x 69.8 | 2048 | 242 | 7.49 . 253 | 249
o “ 808 | 2878 | 244 | 747 .| 204 | 200
“ow i 18 | 27.00 | 2 7.45 334 | 330
% | “ 1028 | 30.24 | 260 | 7.42 374 | 369
@ e “ 1139 252 | 7.40 414 | 409
“woow " 1245 | 3661 | 25 | 7.38 458 | 448
@ | s 1355 | 89.79 | 258 | 738 |. 492 | 456
T “ 1457 | 142 261 | 7.3 <.| 831 |55
s a“ 1564 | 594 | 264 | 782 |...| 569|563
. T “ 1666 | 489 | 267 | 7.2 607 | 600
woow L 1768 | 5200 | 270 | 7.27 644 | 637




CAMBRIA STEEL. 220

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS,

CULATED FOR LEAST RADIUS OF GYRATION
4 AXIS 11,

50 000
Based on Gordon's Formula P= ——{EEEE
Safety Factor 4, 36000 r2

Length in Feet.

10| 12 | 14| 16 | 18 | 20 |22] 24|26 28| 80| 82 34

138 | 126 | 114 | 108 |. .. .a
168 | 145 | 181 | 119 . . .
178 | 164 | 149 | 135 . voles
198 | 182 | 167 | 162

83 e 70 v ale .

179 | 167 44 ) 182 | 12 .

201 175 | 162 | 150 | 138 .

22| 20| 195 | 181 168 | 156 |. . 5,
240 | 230 | 215 | 200 | 186 | 171 .

163 | 154 | 144 | 184 | 124 | 115 | 106| 98 . .
100 | 180 | 168 | 157 | 148 | 135 | 125/ 116 .
207 | 205 | 193 | 180 | 168 | 156 | 144] 153
2| 2| 217 | 208 | 189 | 176 | 163] 151 .
20| 56| 241 | 226 | 211 | 197 | 183( 170 P
207 | 282 | 266 | 260 | 234 | 218 | 208| 188 “
23| 807 | 200 | 275 | 256 | 230 | 223| 207 . .
849 | 832 | 315 | 296 | 278 | 260 | 243| 226 . .
3 | 357 820 | 801 | 282 | 268 MO . . |« | o] o]0
172 | 165 | 158 | 150 | 142 | 134 | 126] 118] 111| 104f. . |. - |- .
206 | 198 | 180 | 180 | 170 | 161 | 152| 143| 184 126f. . |. . [. .
240 | 281 210 | 100 | 188 | 178] 167| 157| 148/ . .
23| 263 | 252 | 20| 228 | 216 | 204] 192{ 181] 170 S50
205 | 283 | 270 | 257 | 243 | 230| 217 204| 192 o]
840 | 827 | 314 | 300 | 286 [ 271 | 256 242] 228) 215( . H) B
472 | 359 | 845 | 230 | 814 | 208 | 283] 267| 252| 28 . i fin e
406 | 391 | 876 | 360 | W43 809| 208 277| 261 . . [. .|. .
437 | 423 | 407 | 80 | 872 336 318 801 W . . |. .|. .
470 | 454 | 437 | 419 | 401 | 382 | 363) B4 326 BOS| , .. .|, .
01 | 485 | 468 | 4490 | 430 | 410 | 390) 370 350 | 382 . . |. .|. .
230 | 2233 | 225 | 17| 200 | 201 | 192] 183] 175| 166{ 168 150/ 143
978 | 271 | 262 | 253 | 24 | 234 | 224] 214] 2AM| 1| 185 176| 167
817 | 808 | 200 | 280 | ¥ 267 | 256 M5| 24| 223 212 202| 192
866 | 846 | 886 | 825 | 813 | 801 | 288| 276] 204| 261] 240 228 217
800 | 883 | 872 | 860 | 847 | 334 | 321] B07| 208| 280] 267| 254 242
431 | 420 | 408 | 305 | 882 | 867 | 853 323| 800| 205 281| 268
460 | 457 | 445 | 441 | 416 | 401 | 885| 86D £53| BUS| 33| BO8| 203
6| 506 | 494 | 480 | 466 | 450 | 434 | 417] 400 #67| 350, 334 319
B3 | 580 | 516 | HOL | 484 | 467 | 449) 431 414/ 896| 378 362| 345
B8O | 567 | 652 | H05 | 618 | 500 | 451| 463 444| 425 407} 389| 571
616 | 602 | 587 | 670 | 652 | 533 | 513| 494| 474| 464 416| 397




230 CAMBRIA STEEL,

SAFH LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS 1.

Based on Gordon's Formula Pﬂ_?g"?!?)?‘

Safety factor 4. 1t 45000 7

Size o Je g o N Inadine of Tadins o} Length

Angles, Plates, | Ooluma, m im" T [Amze | in Feet.

Inches, Inches. |Lbmper Fi| 5. Ins. | Inches, | Inches. 8 8 10
7 =84=x 14 x 808 | 278 | 8.06 592 | 202| 289|285
‘ “ o18 | o700 | 808 | 590 | 332| 8% |8
a8 | 188 w w32 | #024 | 31 | 587 | 872| 868|368
|~ « 83| 1137 | 8348 | 818 | B85 | 12| 407 | 402
67§ 11V w 1247 | se6 | 317 | 58 | 451 | 446 | 440
s “ 1358 | 8070 | 820 | 581 [ 490 | 485 | 47
the | e « 13|19 | 4290 | 83 528 510
w oo “ 1565 | 4508 | 98 | 578 | 567 | 561 | 558
woow H e 1660 | 4903 | 320 | b7 | 60t | 558 | 5ol
wooow w 1768 | 5200 | 882 | 572 | 2| 635 6

x8Yx | 16 x 838 | 2465 | 800 | 675 | s03| 200 | 204
#y oL i g0 | 2800 | 802 | 67 | 346 340 | 8%
seil o “ 1070 | 8136 | 306 | 671 | %88 | 882 |37
wooow “ 180 | 8473 | 308 | @6 | 427 | 422|416
ULt « $7| 7004 | 8788 | 811 | 667 | 468 | 463 | 456
e s 1404 | 4120 | 314 | 661 | 508 | 508 [ 496
wooow “ 514 | 4462 | 817 | @e2 | 58| 542 | 635
o W w“ 1024 | 477 | 820 | 660 | 588 | 582 |57
T “ ii 1780 | 5090 | 823 | 658 | 7| en a2
wooow “ 183.6 | 5400 | 326 666 | 659 | 651
7 x8Kxfy| 18x 868 | 2558 | 2904 | 788 | 813 | 300 | 305
SR w o8 | 29.00 | 207 | 755 | 857 | 852|847
woou w“ 108 | 3240 [ 300 | 753 | 400 | 395 | 8s0
TR “ 1923 | 8598 | 302 | 761 | 442 | 437 | 430
W “ 1341 | %986 | 806 | 749 | 485 | 470 | 472
B “ 1455 | 4270 | 308 | 747 | 26| 520 | 5ud
W “ 1569 | 4615 | 811 | 744 | 568 362 | 554
wooow ; “ 1054 | 4948 | 314 | 742 | eon| o | 591
el e 8 i By 5278 | 317 | 740 | 50| 643 | en
L L A 190.4 | 56.00 | 3.20 748 | 690 | 683 | 674

|

= a}sx x 80.8 240 | 2.8 8.39 824 | 3 | 34
(e “ 1020 | 8000 | 292 | 837 | Beo| 864|358
& —C “ 1147 | 361 | 205 | 884 | 418 | 4dos ‘ A
o v . 126.5 87.23 | 2% 8.32 457 | 452 | 45
G | Voot “ 1387 | 4073 | 800 | 830 [ 501 | 495 | 4%
3 . i 150.6 | 44.20 | 3.08 8.2 545 | 538 | 520
wooow “ 1625 | 4777 | s06 | 82 | 88| 581|572
£y e w 1748 | 5123 | o0 | 828 | es0| 62 |6l
ot XHu w 38558 | 5465 | 812 | 821 | 678 | 665 | 630
wooow “ 1972 | 6800 | 815 | 819 | 75! 707 67




J. R. Wemlinger.

CAMBRIA STEEL., 231

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

LATED FOR LEAST RADIUS OF GYRATION
AXIS (-1,

Based on Gordon's Formula P—— 50 .
Safety factor 4. 1+36000 %

Length in Feet,

14 | 16 | 18 | 20 | 22|24 26 28 ‘ 2 34| 36 “i_‘w
a4 | 207 | 200 258 m? 'ml 250] m,r 14 206 108/ 191] 183 176
812 [ 805 | 297 | 959 | 280| 271) 263 254| 245/ 26 227| 218 210/ 201
300 | Bz | 833 | 820 | 315 305 205 WG 26 26 K6 UG 27 NS
887 | 870 | 369 mme!mmswammlm|mmm
424 | 415 | 405 | 895 | 384| 872 860| 8d9| 837| 825 813/ 302! 200 270
462 | 452 | 441 | 430 | 418| 406 593| 380 36| 835 B42f 830 31| 306
498 | 488 | 477 | 465 | 452 430| 425( 412 398/ 85| 871| 858/ B45( 832
835 | 524 | 512 | 499 | 436 472 458 «3] 429 415/ 400 8721 358
571 | B59 | 547 | 534 | 520( 505 490| 475 460, 444] 420] 414 385
o7 | 595 | 682 | 568 | 553 53s| 62of 506 490| 47| 458] 442) 27| 012
i
o3 | 276 | 200 | 261 asalmmzmzmzummmm
822 | 815 | 807 | 208 | 280 2s0| 270| 261| 251) 242| 22 m‘ 214| 206
362 | 853 | 844 | 835 | 825 314] Bo4| 203 288 272 262 252 233
400 | 801 | 881 sm sm[ 240/ 837/ 826! 814) 503 201/ 28| 260/ 250
439 | 429 [ 419 | 407 | 396| 383 871| 350| 346 534| 32K 300/ 207 286
478 | 407 | 456 | 444 | 431) 418 801 875! 864) 851| 38| 825 313
516 | 05| 493 466 452| 438] 404 895/ 881/ 867| 858 340
554 | 542 | 520 | 516 | 501 456/ 441| 426, 411/ 896/ 381 867
591 | 679 | 566 | B5L | 536 &2l 480 478 457| 441| 425| 400 304
616 | 602 wm'sssmm|mmlmmlmm
203 | e85 | 277 | 269 | 260 255 216 208 199} 191! . ,
533 | 825 816 207 287| 277| 27| 257| 248 238 228) 219!
974 | 866 | 85 | 345 | 334| 828 /12 G0l 270| 268 258| 247 . .
414 | 404 | 303 | 382 | 371 85 335/ 809 Biof o8| 287/ 275
454 | 443 | 432 | 420 | 407 395, 68| 866| 342 820/ 16| 304
404 (488 | 470 | 457 | 444| 430 41| 402/ 8S8| 874| 360 B46| 833 . |
633 | B21 | 508 | 495 | 481 466] 451| 486] 420( 405/ 89| 876| 361 . .
573 | Bo0 | bio | 532 | 517| 501 485| 460 468| 487| 421] 05| 890) | |
612 | 508 | 584 | 569 | 553| 536, 620{ K| 486| 46| 452 45| 419) . .
650 | 636 | 62| 606 | 589 mr 554| 536/ 518| 500 465
801 | 201 | 285 mm.mmwr 201] 212{ 204] 105(. .
843 | 835 | 826 | 316 | 306 295 85| 074| 264| 253/ 243| 23| 294 . .
885 | 876 | 866 | 855 | 344 332 821 00| 207| 286| 274) 263 253 . .
427 | 417 | 405 | 304 | 331 360] 356! 343) 90| 318| 305| 20| 281) . .
408 | 457 | 445 | 432 | 419 406 892 7| 350| 37| 823/ 310] .
610 | 498 | 485 | 471 | 457) 442 427| 412 307| 883 368 854 840, .
651 | 588 | 624 | 510 | 495 479 43| 447| 431 415 884 369/ . .
501 | 578 | 563 | 548 ?& 515 499 4821 465| 448 431 415| 399 .
62| 618 | 62| 58 852, 54| 516| 48| 480 435 . .
672 | 7| ean | e2t | 607! 588’ 570! 561 513 404/ 476 458’ . .




232 CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

ULATED FOR RADIUS OF GYRATION
e AXIS 22,

50000 ! 1
Based on Gordon’s Formula Pa—-(-l--zij,—-
Safety factor 4. 50000
Area Least g
Size Sise 'df“ of (Radins of Radiusel| 5 opyorgpy
o & of o | Golumn | Gyration | Syradien | e
Angles, Plates. | Column. | geetion, | Axis {-1, | ATis 2-2. J
Inches. Inches. |Lbs.perM.| Sq.Ins. | Inches. | Inches 4 8 |8
6 x 2.1 6.79 124 241 83 82| &1
9 =P K B3| Eol.1m | 26 | & o 100
“ “ “ 841 9.08 1.30 2.87 121 | 119
[ " “ 89.3 11.53 1.33 2.35 142 | 140 | 137
“ “ “* 4.2 13.00 1.36 233 161 1 155
“ “ “ 40.5 14.40 139 281 179 | 176 | 173
“ . € M4 15,4 143 2.29 197 | 1M | 1%
T x 26.6 7.50 1.46 2.88 9% 2| 9
BhxPax%| I 318 | o930 | 149 | 286 | 15| 114 | 113
“ “ Lo 37.7 107 1.52 284 187 | 136 | 134
“ “ “ 43.6 12.83 1.56 2.82 169 | 157 | 155
“ “ " 49.5 14.50 158 2,80 180 | 178 | 176
“w oo “ 650 | 1617 | 1.61 278 | 200 | 108 | 19
“ “ “ 60.9 7.82 1.65 2.76 221 219°| 216
“w “ i 66.4 19.46 1.68 2.74 U1 | 288 | 235
“" “ 4 “ 821 N5 2100 1.71 272 260 | 257 | 2
4 x3 «x 8 x 273 | 1086 ! 167 | 825 |...| 184133
“ “ L 44.2 12.98 1.70 8.23 160 | 158
“ “ “ 511 02 173 a2 185 | 183
“ “ “ B58.0 17.00 1.76 8.18 210 | 27
“ “ . 64.9 19.02 1.79 8.16 Pt ‘ 21
“ “ = 714 20.98 182 814 258 | 255
“ “ o 7.9 286 1.85 312 282 | 78
“ “ “ 8.4 24.75 1.89 3.10 805 | 801
« “ 9.5 1 2661 | 192 | 308 || 3283y
“ “ = 7.0 28.4 1.95 3406 |.. .| 350 | 316
10 x 454 | 1338 | 208 | 410 166 | 165
g =8%x i 514 | 1594 | 210 | 408 18 | j00
“ “ i 8529 18.49 2.13 4.06 220 | 298
“ “ “ 714 21.00 216 4.04 260 | 258
“ 0 = | 79.9 21.53 219 4.02 21 | 280
“ “ “ 88.5 . 08 22 +.00 - 821 | 319
“ “ “ \ 06.6 28,40 225 8.98 851 | 349
" “ “ | 104.7 30.79 129 3.96 881 | 878
" “ ¥ 112.8 .11 252 B9 1o, 410 | 407
“ . “ 1206 86,48 2.85 8.91 430 | 436
« o qf e« §f1 127 | 8774 | 238 | 8o 467 | 461
2x8 62.1 18.23 2,56 5.01 25
8 x3%x%| 12 710 | 2015 | 250 | 4.99 201
“ “ " 81.6 24.00 262 4.97 27
' “ “ 014 26.86 | 2.65 4.95 232
i " “ 101.1 29,69 2,68 493 . 867
5 “ “ 110.5 32.48 4.91 402
" “ “ 120.2 85.29 274 4.58 436
“ “ “ 129.2 a7.98 277 4.86 470
“ “ “ 138.5 40,60 481 503
“ “ “ 147.56 43.36 283 4.82 536
“ " “ 4 46.00 | 2.86 4.50 | 569




CAMBRIA STHEL. 233

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

LATED FOR RADIUS OF GYRATION
AXIS 2-2,

on Gordon’s Formula r,:._f'(’.‘.l’.fg'?p
Safety factor 4, 1435000 78 {

Length in Feet,

| 12 | 14 | 16| 18 20| 22| 24 26| 28| 30| 82| 34| 36| 38 40
. | |
ol T ':‘2590663!60-53|65! |
o | s 85 s2 78 75 71| 6 o
113 | 109 | 105 101 97| 92 33| 84 80 .
180 | 126 | 121] 116] 111] 106| 101/ 96 92 .
147 | 142 | 137) 131) 126| 120! 114] 108| 108 3
| 163 158 62, 146/ 189 133! 127| 120 114 .
180 | 173 | 167] mui 158) 146( 138 132 125
& | so| &3 s 79| 76| 73 7| e | s
109 | 106 | 108) 100/ 97 4| o1 87 84| i o
120 | 126 | 123 19| 115 112 108] 104) 100, Vs 4
| 149 [ 146 | 1420 137] 183/ 129 124| 119| 115 = -
| 169 | 165 | 100{ 156) 151 145| 140] 185 120 0 et
188 | 183 | 178] 178 167| 162| 156 150( 14d| ol oen]
207 | 202 | 196{ 190| 184] 178| 171| 164| 168 i [
295 | 220 | 214| 207| 200 193/ 186| 178| 171 rr1ge s
24| 27 | 21 223, 216 208 200 192 164 3
120 | 126 | 124{ 121] 118| 115] 111 108( 105 88 85
163 | 150 | 147| 144) 140 136 152 12%| 124 104| 100
177 | 174 | 170 166 162| 158] 153| 148| 143 120| 115
201 | 107 | 198| 188 184 178| 178 168| 162 135 130
22y | 220 | 215 210| 205 109 198| 187| 181 150| 145
a7 | 243 | 287| 231 205| 210! 212 206/ 199 165/ 159
20 | 261 | 250( 252 245 28 2| 2| 26 179 173
202 | 2% | 280/ 273 265( 258 20| 22| 283 193 186
814 7 | 800 208 285 276) 268 250| 250 207 199
§35 | 328 | 321) 312 304 2%5( 285 276 266 2%/ 211
161 | 100 | 157| 155] 153) 150] 147| 144] 141 124 121
198 | 190 | 188; 185 182{ 179| 175| 171 168 148| 144
23 | 20 | 218] 214 211| 207 208| 199] 194 171 166
254 | 250 | 247| 243| 239 235] 230| 225 220 194 189
98¢ | 280 | 276; 272{ 267| 262{ 257| 251/ 246 16| 210
818 | 809 | 805 300\ 205( 289| 288 277| 271 28| 252
842 | 838 | 333 328 822/ 316 30 03| 296 260( 252
871 | 866 | 361| 355/ 840| 342 35| 328( 820 21| 273
809 | 804 | 388 382 75| 368| 860 BH2 B4 801 203
| 427 | 421 | 415] 408 401 398| 885/ 877 868 322( 313
454 | 449 | 442) 435] 427| 418| 410/ 400( 891 342
230 [ 221 | 218] 216] 214] 211} 208 205/ 202 185 181
268 | 256 | 258| 251| 248| 245] 242 238| 284) ¢ 214! 210
(| 208 | 201 | 258/ 285 282 278) 274) 20| 266 243 238
|| 828 | 325 | 822! 819/ 315] B11| 307| 302| 208 272
|| 363 | 8360 | 856/ 852/ 345 344| 839( 334| 529 800| 204
|- 897 | 203 | 380 885/ 8S1| 376 871/ 365 350) 527| 321
480 | 427 | 422 418| 413( 408 402{ 596 889 | 355 847
463 mm;&wmm:m,«‘m 889 882{ 874
| 406 | 402 | 487 482 476 470 463, 45 408/ 400
520 | 524 | 519 513/ 507| 500 498 486| 478| 434 425
| 61 | 566 | 551) b44| 88| 530) 528) 515] 506 460/ 450




284 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RADIUS OF GYRATION ¥

"

22,
1
Based on Gordon's Formula l’——%}%o
Safety factor 4. 86000 2
= Ares Least
Sizo Size ':fﬂ of (Radingof (Rsdinsof |y emgth
of of Golumn | Gyration | Byrabion | g ) pne g
Angles, Plates. | Column. | goction. | Axisi-g, | Axis2-2 .
Tnches., Inches. |LbeperFi| 8q Ins, | Inches | Inches, | 4 | 6 | 8
8 =Bpxk| S=%I B3| I 1B | 52 %
a v Plow 36.6 | 1073 | 125 | 3o
w i fs| 423 ) 20| I3 | 810
w oo “ 476 | 100 [ 181 | 317
w ou « 538 | 1561 | 184 | 315
w o« B oo B e | | 1% | 31
gx2ixig| 8x34| 24 | 7m | 14 | sm
o “ 329 | 961 | 147 | 3%
T « 30 a0 | 1| reo | 836 |
" 4 s 1 45.1 1.7 L.53 .U
w oo o B! s | 1500 | 186 | 3.2
(IR w“ !{ 560 | 1673 | 169 | 892
oo Ml ow 630 | 1844 | 162 | 318
W “ j} 67 | 2015 | 16 | 316
w o« @l B2 200 [ 275 | 168 | 314
4 %8 xp|10xp| 804 | 1149 [ 102 | 409 |.
w N TR WA 4eg | 187 | 165 | 407 |-
« o w « | sa1 | oo [ Tes | 4ot |
e ol v 6Ls | 1800 | 17 | o2 |
P “ % 87 | 15| L | 40
a  w P 757 | 22098 | 177 | 398
ow jj “ 5| s2e | 2| 180 | 36
@ w “ 895 | 2625 | 188 | 384
A | 9 960 | 224 | 186 | 302
“oow w 353|080 | 3009 | 190 | 390
x 8% x 12 x 47.6 15.98 208 4.9 |-
L “}G r’ i 6.9 16.69 2.06 4.92 é
@ w “ 6.9 | 1986 | 208 | 490 .
w oW “ 748 | 200 | 211 | 488 |
w o “ 838 | 2465 | 214 | 488 |.
w oo " w7 | 7o | 217 | 484 |-
.5 LU L 1013 20.77 2.20 4.52 P
w o “ 1008 | 3206 | 2us | 40 |.
wow w“ j 184 | 3473 | 29 | 478 |.
“ w “ 1265 | 8793 | 229 | 476 |-
B 1% w |51 | e | 233 | 47
§ x@ixnidb=%| ML BE | 35 | 28 |
R " 850 | .00 | 257 | 581 [:: {
) i “ 959 | Zee | 250 | 579 |. . '
7 AL “ 1063 | soed | 262 | B i
@il “ 151 | 8888 | 265 | 574 |: .
T “ 1253 | %679 | 268 | 572 |. ..
w ou “ a7 | g6l | 278 | 570 |- -
woou “ 1445 | 274 | 588 [..
woowu “ 1838 | 4524 | 277 | 566 |. -
W e “ 132 | 4800 | 281 | Bed |0 .




CAMBRIA STEEL. 235

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CAl TED FOR RADIUS OF GYRATION
RECULA AXIS

ad on Gordon's Formula P=.._.%’.:2%r 1
Safety factor 4. 3600

Length in Feet,

(12 | 14 | 16| 18 20| 22) 24| 26| 28| 30| 32| 34| 86 38/ 40

|
85348381;7977747270|6&ﬁ.568816958
; | 97 95| 92} 89 86| 83
124 | 122} 119 116| 112| 109| 106| 102| 99| 96| 92| 89| 86/ 82
143 | 140| 137| 183| 180| 126 122 118| 114/ 110/ 106} 102| 99 95
162 | 159| 165( 151| 147| 142| 138| 133 120| 124| 120 115| I11| 107
181 | 177| 173| 168| 163| 158| 153| 148| 143 138| 183| 128/ 123/ 119
199 | 195 190, 185| 170| 174{ 168| 163| 157| 151| 146/ 140| 135{ 130

00 | 180! s7| 85! s2| sol 78| 75! 73| 70| es| 6| 3| 1
112 | 110 108! 105| 102! 99| 96! 3| 90| 87| 4| s1| 78l 75
133 | 130 127/ 124] 121) 18| 114 110 107| 108| 100| 96| 93| &9
154 | 151| 147 144] 140| 136| 132} 127/ 128| 119| 135] 171) 107| 108
174 | 171) 167 162| 158| 158) 140] 134 130] 134| 130| 125 120| 116
104 | 100, 186| 181] 176{ 171| 165| 160| 155| 149| 144| 130/ 134| 120
214 | 200/ 204| 190| 193] 188| 182| 176| 170| 164| 158| 152| 147] 101
233 | 228 222| 217| 211| 204| 198] 101| 185( 178| 172f 165/ 159 158

g
g
g
g

.
=
-
g
$
g
2
g
5
{3
=
-3
-]
= |
g
g

 BEREBIUEENN RBGBRBENEES SRRNUENRSE NyREIREs. venans
g
g
g
B




236 CAMBRIA STEEL.
e ——
SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.
CALCULATED FOR RADIUS OF GYRATION
Based on Gordon’s Formula P ﬂ,??‘) N x 1
Safety factor 4. 1+35 0000
soht‘ S;I“ waight | it Radion ot ]‘G‘;i::ig Length
of
Angles, Piates, | Golumn, | ghumn | Symtin| isza | im Feet.

I Inches. Inches. |Lbs.perFi.| 8q, Ins. | Inches, | Inches, | 6 8 |10
8 x2%x%| 10x 965 | 79| 116 | 407 | 98| 95| 95
& =Rex% 12 830 | 96 | 118 | 405 | 9| 18|17
= -3 9 o 80.2 | 1148 | 121 4.08 142 | 141 | 140
oo “ 453 | 1328 | 124 | 401 | 1od | 163 | 161
oo “ 510 | 1500 | 127 | 899 | 186 185 | 1s3
oo “ 571 | 1674 | 180 | 896 | 207 | 206 | 20¢
fie] fa “ 620 | 1844 | 133 | 894 | 28| 207 | 25
8ux2%xy| 10x3| 21 | 825 | 180 | 418 | 102 102|101
PAx A “ ﬁ 350 | 10024 | 142 | 411 | 127 126|135
oo o« 3 q1g | 1239 | 145 | oo | 151 | 150 [ 248
w w o gl I’: 431 | 145 | 148 | 407 | 15| 17 |1
L1 i b SR T M6 16.00 1.51 4.05 198 197 | 195
oo “ W| o7 | 1785 | 154 | 408 | 21| 20 |9
o « Bl ogra | 160 | 157 | 401 | 24| 212|210
Lid " 5 i 73.4 21.53 1.60 3.99 266 264 | 262
RER) " 1w il = /2 79.1 | 225 | 163 .97 | 288 | 286 | 253
4 x8 xg 12 x 416 | 1211 | 158 | 4900 |...| 150|140
kR, St w 32| o | 1448 | 161 | 480 [IC | 179|178
gy WAk L pi e 571 | 1677 | et | 48z |i: .| 207|208
L L s 4.8 19.00 1.66 7GR | B 285 | 234
Lo (13 Lig 72.6 21.97 169 48B3 |.iqs 262 | 261 1
o “ 70.0 | o348 | 172 | 481 |. o o[ 200 | 288
W « §| &3 | e | L7 | 47 |00 8i7 )80
TR 4 o6 | s | 18 | 47 |i. .| 843z
“ ow “ ﬂ 1006 | 20m6 | 161 | 474 ). 0| 380|367
o o A2l e 420 q0e% | Bled | 188 | 47 o| 395 | 302
B x8Yxg| 14x 407 | 1461 | 198 [ s77 [...|. .| 180

hxgyl 12 ? 895 | 17ad | 200 | 535 oo o|aiv | 215
ag Ve Tl 638 | 2024 | 208 | 57 |DI [l |20
G i 3] e .2 | 2300 | 207 | B |o. oo s
B % R u &6 | 258 | 200 | 56 |1 .o 10]8s
L3 A4 “ 96.9 28.48 212 b.67 5 4 | 351
w oo “ 1059 | 8135 | 215 | 56 |oo o] | se
W w 4 3140 | as7e | 218 | s |L.i|lil|4
@ w3l o« 1239 | 8636 | 22 | 560 |- .. 449
i w0« 1825 | 8898 | -294 | &ss |10 l|ii | 4s
A RCO | Bt 1414 | 4140 | 227 | 556 (.. o|...|52
8 x8%x3%| 16x o2 | 10| 248 | e |.. .| ...
g =¥ E 8x% 75| 20| 26 | &% [l
woow “ 884 | 2600 | 252 | eed ool
« o “ 000 | 2901 | 254 | e6L |22 .]. o]
e ek “ 1006 | 3219 | 257 | 69 |1 C|iii|l:
§8e [ « 3flames | s | 260 | 657 |Ll|lofl
oo “ 1804 | 3829 | 268 | 685 .| 0]
s « if| 1a02 | 4138 | 208 | 658 |0l
W « 1504 | 4610 | 260 | 651 |. .| . ofo
W e 1602 | 4711 | 272 | 648 [.: | ii]ie
Gt X “ 1700 | s000 | 2% | 648 |. o1l '




CAMBRIA STEEL. 237

LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RRDIUS OF GYRATION

Based on Gordon's Formula P—- r(":gmg)__'_. ¥ 1
Safety factor 4. 6000 v

Length in Feet,

14 | 18 | 18 0 | 22| 24 26 23 808 3‘1 36| 38| 40

o 92 01 90 88 | 87| 85| 83| 81| 80| 76 T4 72 70

116 | 115 | 113 | 111 | 109 | 107| 105 103| 101| 98 o4 91f 89 86

138 | 136 | 135 | 132 | 130 | 128] 125( 123| 120| 117 llli 111] 108} 105| 103

160 | 158 | 156 | 153 | 150 | 148| 145 142| 138 135( 132 128 125 122| 118

181 | 179 | 176 | 173 | 170 | 167| 164| 160| 157| 158| 149| 145, 141 138 184

202 | 190 | 196 | 103 | 190 | 186| 183| 179| 174| 170/ 166, 162| 157| 153| 149

C222'| 219 | 216 213 | 209 | 205) 201 196| 192| 187| 182| 178| 173| 168| 163
100 0 a7 96 o 1 93] 91 B9 B7| 85 83! 81| 79 7:' 75

124 | 121 121 | 119 | 117 | 115} 113] 110| 108/ 106| IOB 1011 98| 950 93

M7 | 16| 144 ) 141 | 139 137 134) 181) 128) 125 122| 119) 116] 113 110

170 | 168 | 166 | 164 | 161 | 158) 155 1562) 148 1-15:' ‘Hl 138) 184 131) 127
193 | 191 | 188 | 185 | 182 | 179 175| 172| 168| 164) 160| 156] 152| 148 144

216 | 213 | 210 | 207 | 203 | 199 195( 191) 187 183 17| 174} 1691165 160

28| WS | 81| 228 | 24 | 220] 215 211 206 '201: 196{ 191/ 186/ 181 176

D250 | 256 | 252 | 248 | 244 | 239) 235 230 2‘24! 2‘1"?| 2II| 'Z)B' 203| 197{ 191
280 | 277 | 273 | 268 | 264 | 250) 253 48| 242 Z%ﬁ } 225 219] 218| 207

M8 | 147 | 145 | 144 | 142 | 140[ 138} 136( 134 112 129 127| 125| 122{ 120

(176 | 175 | 173 | 171 | 169 | 167 165) 162) 160 157 ]iﬁl 148 145 142
204 | 202 | 200 | 108 | 196 | 193] 191 188| 185] 182 1.-8 176| 172| 168| 165

230 | 228 | 225 | 222 | 219
257 | 254 | 251 | 248 | 245) 2421 238| 234 230| 226
233 | 281 | 277 | 274 | 270| 266| 262| 258( 254! 240| 244] 239| 234{ 299
810 | 306 303 299 | 205 201] 288 23‘2| 277| 272
824 | 820| 815| 310| 805| 299| 204

z gEgREey
%
28

350 | 957 353 | 851 | 348 346 343 840 333 829| 325| 321| 37
807 | 805 | 393 | 8301 | 888 | 885| 382 870| 875| 872| 368| 864| 859| 355| 351
435 i 430 | 428 | 425 418| 414] 411] 406] 402| 398| 303| 888| A84
472 | 470 | 467 | 464 | 461 | 457, 450) 446] 441] 486 432) 427 421| 416

b06 497 | 493| 480| 485| 480| 475| 470| 465] 459] 454| 448
545 | B42 | 539 | 636 | 5632 | 628 524| 519] 514| 509 498) 492 80
681 | 578 | B75 | BH71 | B6T | H63| 658 H5B| 548 ba7| 531 624| 518| 511




238 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

Based on Gordon’s Formula r-_ﬂ_f"l”],-- -
Safoty factor 4. 1+ 36000 78
3 Area Loast
- Siss | Weight | of |Radius of diad|  Lengtn
s w“ Column | Gyration | UYT! 29| in Feet.
Aag _ Plstas. | Golumn. | guetion, | Axis 1.1, | A2is
Inches, | Inches. |Lbs.perFi| Sq.Ina | Inches, | Inches, | 6 | 8 |10
8 x24x¥%|12x =2 | 82 | 112 | 487 | 108| 102 | 11
& x@exX) 13 352 | 07| 115 | 485 | 127| 16 | 126
“ o w “ 07 | 122 | 117 | 458 | 51| 151 | 150
“oow “ T5| #3 | W15 | 12 | 481 | | 174 |17
woou « 13| 504 | 1600 | 128 | 478 | 199 | 198|197
W “ 610 | 1786 | 126 | 476 | 22| 221 | 210
o w “ 6.1 | 1969 | 128 | 474 | 265 | 28 | 242
8xB8%x¥| 12 x| 28 | 8m| 13 | 4 108 | 108
xR “ 372 | 1086 | 138 | 492 184 | 134
“ow i si1 | 1no3 | 1as | 4ss 15 | 154
“ou “ 5.0 | 1700 | 146 | 485 210 | 209
“oow “ % o6 | 1898 | 140 | 483 25 | 23
g “ 715 | w08 | 152 | 481 250 | 257
T “ 781 | 2200 | 155 | 47 283 | 28]
o o 2l o« 92| g | 2475 | 158 | 477 306 | 504
4 x8 =x 14 x 43.7 12.74 1.64 5.72 158 | 157
w Tl “ 5.9 | 152 | 157 | 670 | 188 | 188
e " 800 | 17.65 | 160 | 5.8 o s | w7
Tiw W “ 8.2 | 2000 | 162 | 566 248 | 247
W, 6 “ 74 | 240 | Les | 563 277 | 276
T “ 841 | 2678 | 168 | 561 306 | 305
“ o ou :: w7 | B | 14 | 0w |0 B
“ oo A 1071 | s149 | 177 | 535 290 | 3%
TR “ 149 | 3369 | 180 | 558 48 | 116
2B8Yx Al 18 x ;3 518 | 1598 | 104 | 650 189
L . 620 | 1819 | 197 | 657 |. . 5
(eis 5 “ 718 | 2111 | 200 | 654 21
:: :: :: g{.i 21.% 2.% 2.5‘.’. 27
. .6 2 50 833
@ “ 1013 | 2073 | 208 | 648 |* . 0|D: | 868
IO “ d| 106 | mse | o211 | eds ||l e
oo “ 120.0 | 8520 | 214 | 644 ol e
i “ 1204 | a7, 217 | 64t |: il gm0
. s . 1384 | 4073 | 219 | @30 || .| 504
woow “ if|147s | 4388 | 22 | 637 (.o illoolsw
6 x8%x3| 18 x34| 6958 | 2048 | 242 | 740 |. ..
L . 808 | 2378 | 244 | 747 [0
woow . o8 | 200 | 247 | 745 |. ..
T . 1028 | so2 | 250 | 7a2 [0
woow “ 1139 | 8344 | 252 | 740 |21
woow s 1245 | 8661 | 265 | 738 |. o 2],
“oow “ 1355 | 3979 | 2588 | 788 [ o c|l:
wooow “ 1457 | s288 | 261 | 78 |DC 000
oo . 164 | 450t | 264 | 782 |1 0]
woow “ 38| 1666 | 4590 | 207 | 720 [0 0|0
wow e 1768 | 5200 | 270 | 7.3 ¥




CAMBRIA STEEL. 239

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2

Based on Gordon's Formula P=— (1301?)’
Safety factor 4. Ly 36 000 r#

Length in Feet,

"12 | 14 | 16 | 18 | 20 | 22| 24 26| 28, ao. 32| 34
101 100 90| e8| o7 o5 o 68 9:| 88| 86
125 | 124 | 128 | 121 | 120 | 118{ 216) 15| 118 111 100| 107
M9 | 147 | 148 144 | 143 | 141) 139 137 134 ]3‘.!! 180| 127
172 | 171 | 189 [ 167 | 165 | 163{ 160 158( 155/ 158| 150| 147
106 | 193 | 191 | 189 | 187 | 184] 182f 179 1=s| 173 170| 166
218 | 216 | 214 | 211 | 209 | 206 203 199 196 193] 189| 185
210 | 238 [ 235 | 28 16| 215 208) 204
107 | 106 | 105 104 97| 95l 04| 02
183 | 181 [ 130 | 120 120/ 118| 116 114
158 | 157 155 | 153 1-l3| 141| 138| 136
183 | 181 [ 180 | 178 165 163| 160| 157
207 | 206 | : 201 188 184 181| 178
232 [ 230 | 227 | 225 209| 206/ 202| 198
255 | 253 [ 251 | 248 231 227| 22| 218
29 | 276 | 274 | 270 251 247 242| 238
802 | 200 | 206 | 208 272 267| 262| 257
156 | 136 [ 154 | 159 145 143| 142 140
187 | 185 [ 184 | 183 173| 171/ 169| 166
216 | 215 213 | 212 201 198/ 195/ 193]
246 | 244 | 242 | 240 | 235 22| 218
275 | 273 | 271 | 269 254f 251! 248 244|
803 | 201 [ 200 | 206 281| 277| 273| 260|
831 | 329 | 327 | 824 307| 308( 298| 294

. 859 | 357 | 854 | 851 332| 828! 823| 818
336 | 884 | 881 | 878 357| 852| 847| 842
413 | 411 | 407 | 404 8s2{ 877| 871 866
188 | 187 [ 186 | 185 178) 176| 174| 172
93¢ | 223 [ 202 | 271 212{ 210( 28| 206
20 | 250 | 258 | 256 246{ 243/ 241( 238
206 | 205 [ 293 | 291 29| 277| 274| 271
331 | 330 | 823 | 826 313{ 309/ 306| 308
866 | 364 | 362 | 860 845| 812! 838| 834
400 | 390 [ 896 | 894 a78{ 874| 870( 865
435 | 482 | 430 | 427 410| 405| 401| 396
468 | 466 | 463 | 460 441| 437 432f 427
502 | 499 | 496 [ 403 472| 467| 462| 457
B34 | 582 [ 520 | 525 503{ 498| 492| 487
253 | 2521 251 250 249( 240| 2381 236
204 [ 208 | 201 | 290 281| 279/ 276| 274
834 | 833 | 331 | 8%0 319 317| 814 312
874 | 373 | 871 | 869 358( 855/ 852| 349
414 | 412 | 410 | 408 395| B92| 380 885
453 | 451 | 449 | 447 438| 429/ 426| 422
492 | 490 | 488 | 485 470| 466| 462| 458
B30 [ 528 | 526 502 498 493

566 561 542| 538| 533| 520
606 | 603 | 601 | 598 &78| 574| 569| 563
643 | 641 634 614! 60v| 603! 595
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RAD
AXIS

IUS OF GYRATION

Based on Gordon’s Formula P=_??§%9)T ¥ :
Safety Factor 4. 1 360002
s S | eight . e of| Length
0! 0 0 Column | Gyration | Gyration
Angles. Plates, Column, Saction, Ay;;s 14, Axis 2-2, in Feet.
‘

Inches. Inches, |Lbs.perPt.| Sq. Ins. | Inches, | Inches. 10 12

x8Yxys| 14xg | 808 | 2878 | 805 5.92 293 292
e " wall 3 918 [ 27.00 | 3.08 5.90 334 332
L P 5| ¢ 5| 1032 | 30.24 [ 311 5.87 374 372
e ee L bg | e te b 18T | 84S || 488 5.85 413 411
€ & W ¢ 3| 1247 3661 317 5.83 452 450
ety il ke - Sai] 21858 I, (20NN~ 8100 5.81 491 489
g g€ ;3 2s ;s 145.9 | -42.90 | 8.23 5.79 529 527
w % Tl v %] 1565 | 4598 | 8.26 5.76 567
5" by if “ 38| 166.6 | 49.03 3.29 5.74 605 602
ot Bl X 176.8 | 52.00 | 8.32 5.72 642 639
7 x8haxfy| 18x7 24.65 | 8.00 6.75 , 304
i T SRR e 74 28.00 | 38.02 6.73 346
S e Y R | 31.36 | 3.06 6.71 . 387
EREIRORSEL - g | e Lok 3473 | 3.08 6.69 428
RRAA. 89 i) ol 37.98 | 3811 6.67 469
Sn i ol Il 4120 | 3.14 6.64 509
T 5% ;} LA 44.52 | 817 6.62 549
e > 005 4773 | 8.20 6.60 3 588
TR | | SRS ¢ | 5.9 | 3.23 | 658 i e
SRR 5400 | 826 | 6.56 : 666
7 x8%x%| 18x 25.53 | 2.04 7.58 315
A i Bl "« ﬁ; 29,00 | 2.97 7.55 359
* 4 g" ' g’u 32.49 | 38.00 7.53 402
« wo B % 35.98 | 3.02 7.51 % 445
s b }& $5 ;{, 39.36 | 38.06 7.49 487
e I LI 4 REMORS A 4279 | 3.08 7.47 529
s ¢ N B it 46.15 | 3.11 7.44 570
YRS Y N 4948 | 314 | 742 612
sk R R S| R
7 x8%xf| 20x T 7 26.40 | 2.89 8.39 ! e
m 41 ¢ 32 ! 30.00 | 2.92 8.37 A W
b o L Z’ ) 83.61 | 29 8.34 ’ s
ot i 4 ¢ 84| 1265 | 87.28 | 2.97 8.32 3 B3
P A 1 138.7 | 40.73 | 8.00 8.30 A .
se $ o) IR 2 150.6 | 44.29 [ 8.03 8.28 3 N4
L N i . $8 | 1625 | 47.77 | "8.06 8.25 b e
flg- 1 & } s 72| 1743 | 5123 | 8.09 8.23 Pt .
gE= - ut 13 o ] s st | 2 | sa D110
e “ 197.2 | 380 | 315 8.19 Lo D




CAMBRIA STEEL, 241

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2,

Based on Gordon’s Formula P=—'?2%OI?)__.~. 2
Safety Factor 4, 436000 72

Length in Feet,

503 | 502 408 | 495 | 493 | 490 | 487| 484 | 481| 477| 473| 470| 466
547 | 545 | 543 | H41 | 538 | 535 | 532 | 529| 526| 522 518| 514| 510
590 | 588 | 585 580 | 577 | 574 | 570| 567 563| 59| H54| 550| 545

675 | 672 | 670 | 667 | 664 | 660 | 656 | 652| 645 644| 639 634 620/ 623
771 741 7Tl 708 1 705 1 701 | 697 | 693! 688 683l 678! 673! 667 662
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CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS
FOR Z-BAR COLUMNS.

Based on Gordon's Formula P=——_.

SQUARE ENDS.
50 000

Haso00e

Safety factor 4,

izht!
i | |
tion @l
pist and Glggun 21008 OF Length in Feet.
of I-Bars, |Zeetion. oot tion,
Column, Sl ]
Inches. |Sq. Ins. Pounds.| Inches.| 4 ‘ 6 ‘ 8 |10 | 12
4-3" 3 | 981 31.7| 1.86( 114 | 112 | 108 | 104 | 100
I-Bars ﬁ 172 89.7| 1.91| 144 | 141 | 187 | 182 | 128
and : 1350 | 46.1| 188 | 167 | 163 | 158 | 153 | 146
{ Web-plate 1597 | 54.2| 1.93| 196 | 192 | 187 | 180 | 173
B4 wi o (1762 50.8| 1.00| 216 | 212 | 206 | 198 | 190
T |19.97| 67.8| 1.95| 245 | 240 | 234 | 226 | 216
-
12 |1131| 885| 246/ 140 | 138 | 135 | 1832 | 120
14.22| 48.4| 251| 176 | 174 | 171 | 167 | 163
4-4" 33 11736 82| 256 212 | 810 | 207 2 | 197
L-Bars f 1014 | 65.2| 240 257 | 224 | 20 | 225 | 219
and 12 |20 77| 254| 272 | 260 | 265 | 259 | 25
{ Web-plats F.v 2480 | 84.5| 2.50| 308 | 505 | 800 | 203 | 287
834" wids, f 2641 | 80.9| 252 827 | 823 | 317 | 810 | B02
b 2022 90.4| 257 862 | 358 | 852 | 344 | 336
% |92.06 | 100.2| 2.62| 807 | 892 | 386 | 8790 | 869
15.78 | 52.8| 8.08|. . .| 104 | 192 | 189 | 186
¢ |19.03| 645| 813|. . .| 234 | 22 | 229 | 225
4-5" 231 760| 818|.. .| 275 | 272 | 269 | 261
I-Bars 2450 | 83.5| 3.10|. . .| 802 | 208 | 204 | 289
and 2770 | ™.2| 3.15|. . .| 841 | 838 | 833 | 827
1 Web-plats 4 |30.94)1058| 821]. . .| 881 | 877 | 372 | 367
s 52.66 |111.2| 3.18|. . .| 402 | 398 | 802 | 386
25,81 (1219 8.18|. . .| 441 | 437 | 431 | 423
i 39.00 (1325 .24 |. . .| 481 | 476 | 469 | 462
8¢ |2128| 723| 868|. . .| 263 | 261 | 258 | 2565
24.94| 84.7| 8.78|. . .| 809 | 306 | 803 | 200
4-6"" 28.62| 97.2| 8.78]. . .| 854 | 352 | 848 | 344
I-Bars 8108 [ 105.6| 8.70|. . .| 885 | 381 | 877 | 873
and 84.60 (1181 3.75(. . .| 420 | 426 | 421 | 417
{ Web-plate 38.33 |130.5| 8.78|. . .| 474 | 471 | 466 | 460
734" wida, 40.31 | 137.0| 8.67(. . .| 499 | 404 | 490 | 488
9 43.87 [ 149.0 | 3.65|. . .| H43 | 538 | 533 | 625
% |4747 [161.5| B.68|. . .| B8T | 582 | 675 | H69

For detail dimensions see page 201.




CAMBRIA STEEL.

Based on Gordon's Formula P -

3600012

TLength in Feet,

18 | 20 | 22
8| (..
108 | 102 ..
126 | 17 |,
148 | 189 | .
162 | 158 |. .

186 | 175
uz7 | 2 | 107
M7 | 12 | 136
179 | 178 | 166
198 | 190 | 183
22 | 23 | 211
260 | 1 | 201
%5 | %1 | 258
305 | 24 | 252
337 | 326 | 318
178 | 174 | 100 | 16t
210 | 204 | 190
247 | 241 | 24
: 270 | 262 | 2%
4 | 306 | 209 | 299
34 | 335 | 8%
1 360 | 351 | 341
407 | 306 | 386 | 376
445 | 433 | 428 | 411
28 | 243 | 28 | 233
S 200 | 285 | 270 | 274
S 834 | 328 | 322 | ais
362 | 354 | 348 | 341
@04 | 397 | 800 | 3s1
446 | 439 | 420 | 421
468 | 460 | 451 | 410
500 | 500 | 489 | 470
1551 | 509 | 529 | 516

SEAEIAREER &

84]26

.
o
-

BZZ28EEEE ZoEssgEs:

BEREESEE,

IS&ISD

45 | 143
181 | 174
213 | 206
z1 | I8
23 | 2
207 | W7
310 | 208
842 | 831
376 2
216 | 210
54 | M8
203 | 286
316 | 308
3 | M5
391 | 381
400 | 897
3 | 482
480 | 465

32

3435

ST DS SRR e | § FxE

84 | 36
133
161
191
26
G
267
n
307 .
338 f
199 | 192
4 | 227
270 | 263
200 | 282
826 | 317
360
371
407
433

. SAFE LOADS IN THOUSANDS OF POUNDS
FOR Z-BAR COLUMNS.
SQUARE ENDS.

_-"“.’1.?3“?.5‘. Safety factor 4
2L

i

For detail dimensions see page 21,
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CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR AND PLATE COLUMNS.

Based on Gordon’s Formula P=—50902-_—- Safety ¥Factor 4.

e =—ld——y

SQUARE ENDS.

Thick- Loast
Seoti ness l;‘;a Weight | Radius
A of Gol. of of Length in Feet,
of Cover UL oolumn, Gyra-
Section, .
Plates, tion
Column,
Inches.| Sq.Ins. [LbsperFt.| Inches./ 10 | 12 | 14 | 16| 18| 20| 22
3 | 48.83 | 166.2 | 3.80 | 594 | 587 | 579 | 570| 560( 549| 538
7 Yo | 0058 | 1722 | 381 | 615 | 608 591| 580| 569| 558
47%Bars | 17 | 5o33 | 1781 | 382 | 687 | 620 | 621 | 611 601] 589 577
OsTx f5 | 5405 | ISL1 | 382 | 658 | 650 | 642 | 632 621) 609| 507
Be 11 52 | 5583 | 1900 | 3.83 | 679 | 671 | 662 | 652 641 629| 616
w“d 3§ 57.58 | 196.0 | 3.84 | 701 | 693 | 683 | 673| 661| 649] 636
ehplate | 37 | 50.33 | 2019 | 3:84 | 722 | 714 | 704 | 694| 682| 69| 656
4" 1Y i 6108 | 207.9 | 3.85 | 743 | 735 | 725 | 714| 702| 689| 675
2 62.83 | 213.8 | 3.85 | 765 | 756 | 746 | 735| 722| 709| 695
34 | 50.81 | 1727 | 875 | 618 | 610 | 602 | 592/ 582/ 570] 558
47Bars | J5 | 9206 | 1786 | .76 | 639 | 631 | 623 | 613| 602( 500| 578
o 37 | 5431 | 1816 | 377 | 660 | 653 | 643 | 633 622 610| 598
a1 5 80 Ts | 5606 | 1905 | 878 | 682 | 674 654| 643| 630( 617
4 éé % | 57.81 | 196.5 | 8.79 | 703 | 695 | 685 | 675| 663| 650| 637
i 6 | 0956 | 2024 | 880 | 724 | 716 | 706 | 695 683/ 670| 656
Byl % % | 6131 | 2084 | 380 | 746 | 787 | 727 | 716| 703 690| 676
A" x % ;ﬁ 63.06 | 214.3 | 3.81 | 767 | 758 | 748 | 736| 724| 710| 696
% | 6481 | 220.3 | 3.82 | 780 | 779 | 769 | 757| 74| 730 715
84 | 5437 | 1847 | 373 | 661 | 653 | 643 | 633( 622| 610 597
ZBars | {5 | 9612 | 1907 | B74 | 652 | 674 | 664 | 634 642( 630| 616
4%Bas | 17 | 57587 | 196.6 | 875 | 708 | 695 | 685 | 674] 662 636
S'x f5 | 5962 | 2026 | 876 | 725 | 716 | 706 | 69 670!
3% 5}3 5, | 6137 | 2085 | 3.7 | 746 | 737 | 727 | 716 703| 690| 675
Wongiste | 6312 | 2145 | 3.78 | 768 | 758 | 748 | 736| 723| 709| 695
orpale | 37 | 64.87 | 2204 | 8.78 | 789 | 780 | 769 | 757| 74| 729 714
T4 x 1} i 66.62 | 2264 | 8.79 | 810 [ 801 | 790 | 777| 764| 749| 734
}; 68.37 | 232.3 | 8.80 | 832 | 822 | 811 | 798| 784| 769| 754
8 | 57.97 | 197.2 | 371 | 704 | 696 | 636 | 674] 662| 649| 635
o | 59.72 | 2031 | 3.72 | 726 | 717 | 706 | 695 683| 669| 655
4ZBas | 17 | 6l47 | 2091 | 873 | 747 | 788 | 727 | 716| 703| 689| 675
7 i f5 | 6322 | 2150 | 874 | 763 | 759 | 748 | 736 723 709| 604
3" x ﬁ 5 | 64.97 | 221.0 | 8.75 | 790 | 780 | 769 | 757| 744| 729| 714
lﬂdh ;-S 66.72 | 226.9 | 3.76 | 811 | 801 | 790 | 778| 764| 749| 733
Sebplate| 37 | 6847 | 232.9 | 3776 | 832 | €22 | 811 | 798| 784| 769| 753
AR i 70.22 | 2388 | 8.77 | 854 | 844 | 832 | 819| 804| 789| 773
% | 7197 | 244.8 | .78 | 875 | 865 | 853 | 839| 825| 809| 792




CAMBRIA STEEL. 2456

SAFE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR ANP PLATE COLUMNS.

Based on Gordon’s Formula Pz%o%;- Safety factor 4.

36 000 12

j Py A

SAQUARE ENDS.

Thick~
ness
Length in Feet. of
Cover
Plates.
I ‘
24 261 28 30| 32| 32|36 3884042 |44 |46 mas
526 514| 501| 489 | 475 | 402 419 | 436 | 423 | 410 | 307 | 885 | 3¢
516 533( 520| 506 | 493 | 479 | 466 | 452 | 439 | 425 | 412 | 399 |
B65| b52| 538| 524 | 510 | 496 | 482 | 468 | 454 | 441 | 407 | 44| 3
584| 570| 557| 542 | 528 | 514 | 499 | 485 | 470 | 456 | 442 | 428 3}
003| 589 575| 560 | 546 | 531 | 516 | 501 | 486 | 471 | 457 | 443 | 23
62| 608 593| 578 | 563 | 548 | 532 | Bi7 | 502 | 487 | 472 | 457 il
642 627] 612 596 | 581 | 565 | 549 | 538 | 517 | 502 | 487 | 471 | %
661] 66| 630| 614 | 598 | 582 | 566 | 549 | 533 | 517 | 501 | 486 3}
650| 604| 618| 632 | 616 | 599 | 582 | 565 | 549 | 532 | 16| 500 | %4
546 533! 520 506 | 492 | 478 | 464 | 450 | 437 | 428 | 410 | 397 | %
565 oo 538 D24 | 510 | 495 | 4SL| 407 | 458 | 430 | 425 | 411 g
584| 571] 556 542 | 527 | 512 | 498 | 483 | 463 | 454 | 4d0 | 426 | 1
001| 58| 575| 560 | 545 | 530 | bl | 499 | 484 | 409 | 455 | 40| &
623| 608| 593| 578 | 562 | 547 | 531 | 515 | 500 | 485 | 469 | 455 | 84
612| 627| 612 596 | 580 | 564 | 518 | 532 | 516 | 500 | 484 | 469 | 13
661] 646| 630 614 | 597 | 581 | 564 | 548 | 531 | 515 | 499 | 484 | 34
630| 665| 618| 632 | 615 | 598 | 581 | 564 | 547 | 531 | 514 | 498 | i3
700| 683| 667| 650 | 632 | 615 | 598 | 580 | 563 | 546 | 529 | 512 | %q
583l 56| 555| 540 | 525 | 510 | 495 | 480 | 466 | 451 | 437 | 423 | 3¢
002| 588|573 558 | 543 | 527 | 512 | 4o7 | ds2 | 467 | 452 | 437 | fo
25| 607| 592| 576 | 560 | 545 | 520 | 513 | 497 | 482 | de7 | 452 | 12
611 626 610 504 | ©78 | 562 | 545 | 529 | 513 | 47 | ds2 | 466 | &
660| 641 628 612 | 595 | 579 | 562 | 545 | 529 | 513 | 496 | 4811 5%
679| 663/ 647 @30 | €13 | 59 | 579 | 562 | 545 | 528 p 511 | 495 | 1
099| 62 665 648 | 631 | 613 | 595 | 578 | 560 | 543 | 526 | 510 | %
718| 701 634| 666 | 648 | 630 | 612 | 504 | 576 | 559 | b4l | 524 ;i
737 720| 702 684 | 666 | 647 | 620 | 610 | 592 | 574 | 556 | 539 | %5
|
621 606| 590| 574 | 559 | 543 | 526 | 511 | 495 | 479 | 464 | 449 | 3¢
640|625/ 609| 502 | 576 | 560 | 543 | o7 | b1l | 495 | 479 | 463 | ¥y
659| 613 627 610 | 504 | 577 | 560 | 543 | 526 | 510 | 494 [ 478 | 12
678| 662 646( €28 | 11 | 504 | 577 | 55 | 5i2 | 525 | 509 | do2|
698| 651| 664 646 | 620 | 611 | 503 | 576 | 558 | 541 | 524 | 507 | 82
717 700 682 664 | 646 | 623 | 610 | 592 | 574 [ 56 | 538 | 52t | §
736| 719) 701| 682 | 664 | 645 | 627 | 608 | 590 | b71 | 553 | 536
755( 738| 719| 700 | 631 | 662 | 643 | 624 | 605 | 587 | 568 | 550 33
775( 7561 7381 718 | 699 | 679 ) 660 | 640 | €211 02| 53| 565! %




246 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL ‘COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P-_ﬁ(%gg?_)i'

+:16000r*

Safety factor 4,

Dgl.l Weight Area Least ]

of each | of Calumn |Radius of Length in Feet.

Channels,| Ohaanel. | Section, |Gyration,

Inches, |Lbs,perPoot.| Sq.Ins, | Inches. | 4« | 86 | 8 | 10 | 12 | 14
6 8.0 4.76 2.34 59| 58| B7| 5B 54 52
s 10.5 6.18 | 6 5 73 71 ] 67
e 13.0 7.64 2.13 94 93 | 90 | 88 85 81
- 15.5 9.12 2.06 12 | 110 | 107 | 14 | 100 96
7 9.75 7.70 2.72 71| 70| 69| 638 66 65
i 12.25 T 2,59 89 | 88| 87| 8 83 81
. 14.75 8.68 2.5 107 | 106 | 104 | 102 99 06
5 17.2 10.14 2.4 125 | 124 | 121 | 119 { 116 | 12
“ 19.75 1162 230 | 144 | 142 | 189 | 136 | 132 | 128
8 6.70 8.11 83| 83| 82| 80 79 virk
s 8.08 299 | 100 99| 98| 97 95 93
X 9,56 2,80 19 | 17 | 16 | 114 | 112 | 109
X 11.02 282 | 137 | 135 | 184 | 181 | 128 | 125
" 12.50 271 155 | 158 | 151 | 149 | 146 | 142
9 7.78 48 |- ot 96 95 a4 ol
o 8.82 337 |...| 109 | 108 | 107 | 206 | 103
" 1156 32 |...| 145 | 143 | 142 | 189 | 137
% 14.70 808 |...| 181 | 179 | 277 | 178 | 170
10 §.92 884 |...| 10| 110 | 109 | 107 | 106
b 11.76 366 |...| 146 | 144 | 148 | 141 | 189
- 5. 14.70 852 |...| 182 | 180 | 178 | 176 | 173
o 30.0 17.64 341 |. . .| 28 | 216 [ 213 | 210 | 207
“ 35.0 20.58 331 |...| 254 | 251 248 | 245 | 240
12 20.5 » 12,06 7 & o [ PR o 149 | 148 | 147 | 146
4% 25.0 1471 448 |. .o f. .| 281 | 180:| 179 | 177
o 30.0 17. 498 o] . .| 207 | 2167] 214 | 211
g 5.0 20.58 4.17 Pl ik 254 | 251 | 249 | 246
L 40.0 23.52 409 |...|e..] 280 | 287 | 284 | 281

15 33.0 19.80 B0 fo owle oul 246 | 244 | 2 241
i 35.0 20.58 558 . < vo] 255 | 254 | 252 | 251
L 40.0 23.52 5.44 . o] 201 | 200 | 288 | 286
[fe 45.0 20,48 b.52 ol . 828 | 326 | 824 | 82
L2 50.0 20.42 528 [.. |« .| 364 | 363 | 360 | 857
G 55.0 82.38 b5.16 .| 400 | 399 | 806 | 893

For detail dimensions see page 204.




CAMBRIA STEEL.

247

LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=__50000

Safety factor 4.

(12 L)
15600008
Weight
Length in Feet. el":agnh 3
1 Channel, | Channels,
16 18 20 22 | 24 | 26 | 28 | 80 |LbsperPool.| Inches.
50 48 46 44 | 42 8.0 8
o 61 5 | B2 10.5 “
78 74 71 67 | 63 13.0 “
92 88 83 w| 15.6 “
03 61 58 61 64 &2 9.75 "
78 6 73 70 | 67 61 12.25 L
93 90 86 8] 79| 7 1475 “
108 104 100 95 | 92 87 17.25 t
12 119 13 | 108 | 104 | 98 19.75 LU
76 74 72 0l 68| 6 63 61 11.25 B
a0 &5 86 8| 80| %8 7 72 13.75 “
107 104 100 97| o4 | 90 87 83 16.25 i
1122 118 115 | 111 | 107 | 103 09 495 18.55 (1
138 134 129 | 124 | 120 | 115 | 111 | 106 21.25 L
90 88 86 84| 82| 8 77 75 18.25
101 9 97 o | 92| 90 87 8 15.00 s
134 181 127 | 124 | 120 | 116 | 113 | 109 20.00 i
166 162 157 | 158 | 140 | 143 | 139 | 184 25.00 L
104 102 101 9 | 97| 9% a3 90 15.0 10
136 134 181 | 128 | 125 | 122 | 119 | 116 20.0 s
170 166 163 | 159 | 1556 | 151 | 146 | 143 5.0 s
208 198 194 | 189 | 185 | 179 | 174 | 168 | 80.0 o
- 236 20 205 | 219 [ 2183 207 | 21 | 14 | 350 .5
144 142 140 | 138 | 136 | 184 | 131 | 129 | 205 12
175 172 170 | 167 | 165 | 161 | 150 | 155 | 25.0 £
200 206 o03 | 200 | 196 | 192 | 187 | 184 30.0 £
243 240 036 | 21| 27| 23| 218 | 28 35.0 o
o 273 268 | 203 | 258 | 253 | 248 | 243 | 400 &
240 238 o35 |*233 | 230 | 228 | 225 | 222 | 830 16
249 647 245 | 242 | 240 | 26 | 234 | 230 35.0 %
244 282 279 | 276 | 273 | 260 | 266 | 262 | 40.0 o5
319 316 813 | 810 | 806 | 802 | 208 | 204 | 45.0 “
854 852 348 | 344 | 8390 | 834 | 320 | 325 50.0 o«
890 386 881 | 877 | 82| %68 | 362 | 857 55.0 Gy

For detail dimensions see page 204.
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248 CAMBRIA STEEL.

— |

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P:—‘?l-g’gj-,- Safety factor 4.
1+ ge000ri

Depih Weight Area | Tonst

of of edch wd Radius of Length in Feet,
(Ohannels| Channel, Sua?nu Gyration.
“Inches. |Lbs perFook.| Sq.Ins, | Tnches, | 82 | 84 | 86 | 88 | 40
9 1825 | 78| 45| ™ it

“ 1B.00 | 882 | ssr| 81 79

o 20.00 11.76 .20 106 101

“ 25.00 | 1470 | 808 | 120 | 12

10 15.0 892 | 38| &7 85 83

“ 20 | 176 | 866| 18 [ 109 | 106

i 25.0 14.70 3.52 138 1M 130

“ 30.0 et | 34t | 18 | 1 | 18

“ 350 | 2058 | 881| 188 | 18 | 176

12 20.5 12060 | 461 | 127 | 12¢ [ 12 | 19 | 16
e 25.0 14.70 4.43 152 149 146 142 159
“ 30.0 17.64 4.28 180 176 172 167 164
“ 5.0 o058 | 417 | 208 | 208 | 199 | 198 | 188
“ 0.0 2352 | 400 | 26 | /1 | 24 | 28 | 22
15 33.0 198 | 550 | 219 | 25 | 218 | 200 | 206
“ 35.0 2053 | 556 | 28 | 24 | 20 | 27 | 2
w 400 | 252 | 544 | 28 | 254 | 250 | 248 | 241
“ 45.0 2643 | 53z | 289 | 2 | we | = | 20
“ 50.0 2042 | 528 | 82 | 8315 | 800 [ 308 [ 20
“ 55.0 8236 | 516 | 851 | 34 | g8 | me | 3%

For detail dimensions see page 204,

SIZE OF LATTICE BARS TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Depth of | Dimensions of Lattice | Weight of | Center of Hole | Distanee Center {o Center
L Bars, hltic; ‘::‘rs tuh(d.o)flll.r. of Ravels, (d)
z per al et e
w Thigkness, 3 o
e s . Ma . | Minimum,
Tches. | Inches. | Inches | Pounds. | Inohes. i ' -l
6 1 1.28 1? or—1114" oy
1 1.49 1 V— 1357 oen
3 2;2 212 14 Vg i3
0 2 212 114 V— 41r ol
10 2 255 1 17— 6igr lg‘t:"
12 2y 287 1 V—10i5r 1
15 212 8.19 1 v—oidr | 157
-




CAMBRIA

STEEL.

249

SQUARE

PBased on Gerdon's Formula P—=—

ENDS.

50000
(12 L}

i LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.

.+ Safety factor 4.

3600013
Weight Dapth
Length in Feet. of each of
Channel, | Channels.
|_46 | 48 | B0 | b2 54 | Lbs. per Foot. | Tnohes,
: , ; 13.25 o
le 15.00 s
. 20.00 i
o [l .l 25.00 “
|
i oyl s 1 10
| 20.0 "
g b ] S St
sk JI Tl 5 3 80.0 "
2 | ] 35.0 <
108 4] 205 12
128 < et S B A “
151 i 22T 1 a0 i
173 ' [ 850 !’
196 40.0 ¢
105 192 188 184 181 23.0 156
203 199 194 191 187 35.0 o
298 224 220 215 211 40.0 b
255 250 245 239 21 45.0 $
281 275 260 264 258 50.0 "
314 307 301 204 987 281 55.0 “

For detail dimensions see page 204,

SIZE OF STAY PLATES TO BE USED WITH
LATTICED CHANNEL COLUMNS.

|
|
|
[

Minimum Sise of Stay Wolghi of Diameter
Plates ﬂ Bn&s of I)nhumm. of
Si.ny Plalu. Rivets,
Pounds, Inches,
4.98 Bg
6.50 52
8,87
11.95
15.62
22.73
25.90 é

o of
08 n-49" 1
o ol i
(e] e o
o
/1‘
:

]

a

1

]

e . 3




250

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

—_—

6/ CHANNEL AND PLATE COLUMNS.
 SQUARE ENDS.

Based on Gordon's Formula P= %00;)‘_)? Safety factor 4,
350008
[~ 87—y \
SERIES A.
Weight |Thickness| Weight | Ares | Least
of each of of |of Column| Radius of Length in Feet,
Channel, | Plates, | Column. | Section, | Gyration.
Lbs, por Foot.| Inches, |LbsperPi| 8q.Ins | Inches, 4 6 8 10
8 Y 29.6 876 | 235 108 107 105 102
o 33.0 0.76 | 235 121 119 117 114
o 364 | 1076 | 234 133 131 120 125
o 308 | 1176 | 234 145 13 141 137
s 432 | 1276 | 2.34 158 155 152 149
i 466 | 1396 | 2.34 170 167 164 160
“ 50,0 | 1476 | 233 182 180 176 172
10.5 A 34.6 | 1018 | 2.7 126 124 121 il8
o 380 | 11a8| 2% | 188 136 133 130
[ 414 | 1218 | 2. 150 | M8 145 141
“ 48 | 1318 | 23 163 | 160 157 153
o 482 | 1418 | 2.8 175 173 169 165
& 51.6 15.18 | 2.28 187 | 185 181 176
“ 5% 550 | 1618 | 2.8 200 | 197 198 188
13 2 | sa6 | 1iet| 220 | w4 | 1 | 18| 1
o 43.0 | 1264 | 221 156 | 15 150 146
w 46.4 18.64 | 222 168 166 162 158
" 498 | 14.64 | 2.23 181 178 174 169
“ 53.2 | 1564 | 228 193 190 186 181
“ 566 | 16.64 | 2.24 05 198 192
“ 4 600 | 17.64 | 224 218 214 210 204
15.56 A 46 | 1312 | 24 162 159 155 151
& 480 | 1412 | 215 174 171 167 162
(0 514 | 1512 | 216 186 183 179 174
L M8 | 1612 | 217 199 195 191 186
o 882 | 1792 | 218 211 207 197
o 6.6 | 1812 | 219 224 220 215 200
s 6.0 | 1932 | 219 236 232 220

For detail dimensions see page 206.




OLém STEEL. 251

FE LOADS IN THOUSANDS OF POUNDS FOR
6" OHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordow's Formula P=—( 00 . Safety factor .
36 000 r2
- ¥
SERIES A.

Thickness| Weight

Length in Feet. of of sach

Plates, | Channal,

14 18 18 20 22 24 | Inches. |Lbs, per Fook
96 92 59 8 81 77

107 1 9 %0 86 &
118 114 109 104 % o “
128 119 114 109 108 e
135 120 118 12 o
150 145 189 188 127 121 d
161 166 140 142 186 130 “

110 106 102 o7 02 85 E 10.5
121 17 107 102 96 *
183 127 122 116 111 106 "
143 138 182 126 120 114 i
15 148 142 135 180 123 “
1 160 152 144 130 152 “
176 160 162 154 148 140 g i
125 120 115 100 104 99 1§ 13
136 131 125 119 113 107 o
147 141 135 1 116 "
158 152 145 138 181 125 bg
169 162 155 148 140 133 -
179 173 166 158 148 i
183 176 167 160 151 o

140 134 128 122 115 100 15.56
151 145 188 131 125 118 L
162 155 148 140 127 v
172 165 158 150 143 135 “
176 168 160 152 144 =
195 187 178 170 162 158 iy
205 197 188 180 171 161 L3




252 CAMBRIA STEEL.

—_—

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=—EF%§- Safety factor 4.
360002
P 07 oy
SERIES A
 Beight | Tickuess Weight | drw | loust
of each of Columni Radius of Length in Feet.
Channel, Column, | Seetion, | Gyration.
Tbs, per Poot. IbeporPt| Sq.lns. [-Ihes. | 4 | 6 | 8 | 10
8.76 848 | 1020 | 263 126 125 123 121
i 6 | 182 | Zes | 10 | 189 | 187 | 134
" 42.5 12.45 2.62 15 152 150 147
€ 463 | 158 | 262 | 168 | 168 | 1638 | 160
s B0, 14.70 2.62 182 180 177 174
w 539 | 15.82 | 262 | 196 | 194 | 100 | 187
w“ 578 | 1695 | 262 | 20 | 207 | 204 | 200

of
Plates.
Inches,
;

3

1

9

B 8
12.25 4 30.8 11.70 2,55 145 143 141 138
& ﬁ 43.6 12.82 | 2.56 159 157 154 151
” 47.5 18.95 2,56 173 171 168 164
i 51.3 15.08 2.56 187 5 182 178
. 56.1 16.20 2,57 200 198 195 191
e 58.9 17.32 2.57 214 212 208 20
A 62.8 18.45 2.57 208 226 222 217
14.75 4 44.8 13.18 2.49 163 161 158 155
S 48.6 14.30 2,50 177 176 172 163
Ak 52.5 15.43 2.50 101 181
o 56.3 16.56 2.51 205 202 199 195
oa 60.1 17.68 2.52 219 216 212 A8
A 63.9 18.80 2.62 233 230 221
As 67.8 19.93 2,53 u7 244 239 et
17.256 1 49.8 14.64 2.42 181 178 175 171
o 53.6 15.76 2,43 195 192 189 185
AS 57.5 16.89 245 209 206 198
EE 61.3 18.02 2,46 223 220 216 211
ol 65.1 19.14 2,46 237 | 224
s 68.9 20.26 | 2.47 251 248 243 239
) 72.8 21.39 248 265 261 257 251
19.?5 % 54.8 16.12 2.87 199 197 193 188
= 58.6 17.24 2.88 213 210 206 201
** 62.5 2. 227 220 214
& 66.3 19.50 241 241 238 234 228
s 70.1 20.62 242 255 251 247 242
L5 %g 21.74 243 269 265 255

i
E
i
g
z
:




CAMBRIA STEEL.

263

LOADS IN THOUSANDS OF POUNDS FOR
7' CHANNEL AND PLATE COLUMNS.

‘Based on Gordon’s Formula P=

SQUARE ENDS.

50000
(2 Ly¢

3600012

Safety factor 4,

e 97
SERIES A.

Thickness| Weight
Length in Feet. of of each
Plates. | Channol.
14 |16 | 18 | 20 | 22 | 24 | 26 | Inches |lsperft.
115 | 111 | 108 104 99 96 92 b 2.75
127 | i | 10 | 15 | 10 | 106 | 102 5 "
140 | 185 | 131 126 121 116 112 L
153 | 148 | 143 1 132 127 122 “
165 | 160 | 154 149 143 137 132 o
178 | 172 | 166 161 154 148 142 b
190 | 184 | 178 172 165 158 152 o
150 | 126 | 122 118 113 108 103 17 |1225
143 | 180 | 134 129 124 118 113 <
156 | 151 | 146 140 135 129 123 Ly
168 | 168 | 158 152 145 139 133 (L
181 | 176 | 169 163 156 1 ¢
194 | 188 | 181 174 167 161 154 a’g L
207 | 200 | 198 185 178 171 164 5 "
146 | 142 | 136 13 126 120 115 ¥ |14%5
159 | 154 | 148 142 136 131 125 [
171 | 166 | 160 154 147 141 135 : "
184 | 178 | 171 165 158 151 144 Is o«
196 | 191 | 184 177 170 162 155 % A
209 | 208 | 196 188 180 173 165 d
L2 229 | 215 | 207 199 191 183 17 4 L
166 | 161 | 156 143 187 181 126 Yy (1728
380 | 174 | 168 | 162 155 148 142 135 o
m 187 | 181 | 1M 166 159 158 146 i} o
] 199 | 193 | 186 178 171 163 155 “
18 | 212 | 205 | 197 100 182 173 165 “
031 | o4 | 217 | 200 | 201 | 102 | 181 | 17 ﬁ s
245 | 208 | 220 | 220 2 208 194 186 4 ¢
183 | 177 | 170 | 184 157 160 143 136 7 119.76
196 | 189 | 183 | 17 168 161 153 146 o
200 | 202 | 185 | 187 180 172 164 157 s
292 | 215 | 208 | 199 101 183 174 166 £
24 | 27 | 20| m 202 104 185 177 Sk
M8 | 240 | %81 | 228 214 204 195 186 .
2261 | 253 | 28 | 25 225 216 207 196 &8

For detail dimensions see page 206,




254 CAMBRIA STEEL.

SAFH LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula Ps—(i-z—r_—.)—,- Safety factor 4
= 10" =4 36 000 r2
SERIES A.

Weight | Thickness wnight Area Least

of each of of of Column|Radius of Length in Feet,

Channel, | Plates, | Column, | Section. | Gyration,

Lbs.per Foot.| Inches., [LbsperFi.| Sq.Ins, | Inches | 4 6 | 8 |10 12

11.26 80.56 11.70 2.98 145 144 | 142 | 140 | 137
Ex 43.7 12.95 297 161 159 | 167 | 1556 | 152
e 48.0 14.20 297 176 1756 | 172 | 170 | 167
As 52.8 | 15.45 2.96 192 190 | 188 | 185 | 181
i 56.5 | 16.70 2.95 207 2056 | 23 196
2 60.8 | 17.95 2.95 23 221 | 219 | 214 | 210
LK 65.0 | 19.20 2.95 238 26 | 233 225

13.756 E 1 4.5 13.08 292 162 161 | 159 | 156 | 153
< é 487 | 1438 | 2902 | w8 | 176 | 174 | 11 | 18
i 58.0 15.58 2.92 193 19 180 | 186 | 182
L 57.3 16.83 291 200 207 | 204 | 201 | 197
i 61.5 18.08 291 224 222 | 20 | 216 | 212
e 65.8 19.33 291 240 237 | 285 | 231 | 226
kA 8 70.0 | 20.58 291 255 253 | 250 | 246 | 241

16.25 A 49.56 14.56 2.86 181 179 | 176 | 178 | 170
x & 58.7 15.81 2.87 196 104 | 192 | 188 | 185
3 B 58.0 17.06 2.87 212 210 | 207 | 208 | 199
sy }7 62.3 18.91 2.87 20 2205 | 222 | 218 | 214
" 66.5 19.56 2.87 243 240 | 237 | 233 | 228
e 70.8 | 20.81 2.87 258 26 | 252 | U8 | 248
oy 75.0 | 22.06 2.87 274 271 | 267 | 268 | 258

18.76 % 54.5 16.02 2.81 199 197 | 194 | 190 | 186
o 8.7 17.27 2.81 214 212 | 209 | 206 | 201
s : 63.0 | 18.52 2.82 230 27 | 224 | 21 | 216
i 67.3 19.77 2.82 5 243 | 240 | 236 | 230
] 4 715 | 21.02 2.83 261 258 | 255 | 250 | 245
. ;g 75.8 2.2 2.83 276 274 | 270 | 265 | 200
e £0.0 | 23.52 2.83 202 280 | 285 | 280 | 275

21.256 171 5.5 | 17.50 276 27 215 | 212 | 208 | 204
. é 63.7 18.76 277 23 230 | 227 | 23 | 28
% 68.0 | 20.00 277 248 245 | 242 | 288 | 233
i 723 | 2% 2.78 264 261 | 257 | 258 | U7
i 76.5 22.50 2.79 279 276 | 272 | 267 | 262
b 80.8 | 28.75 2.79 205 291 | 28Y | 282 | 276
i 85.0 | 25.00 2.80 310 807 | 802 | 297 | 201

g

detail dimensions see page 206.

e BRI,



CAMBRIA STEEL. 266

f LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's F Ia P. 5?130'1]-1"““:' tor 4.
k=
86000 2 o107 -
SERIES A.
Thickness| Weight
Length in Feet. of of each
Plates, | Channel,

Lbs.per Ft,
11.25
e

B
B
BEE
g
g
5

g
E
B

Inches,
i %

215 | 200 | 208 | 196 | 190 | 183 | 177 | 169 “
146 | 142 | 138 120 | 12¢ | 19 | w5 1 1875
160 | 155 | 151 | 146 | 141 | 136 | 181 | 128 é; i
174 | 160 | 164 | 150 | 158 | 18 | 142 | 157 “
188 | 182 | 177 | 171 | 166 | 160 | 158 | 148 o
202 | 19 s | 172 | 161 | 189 “
215 | 200 | 203 | 196 | 190 | 183 | 6 | 170 “
29 | 223 | 216 | 200 | 203 | 195 | 187 | 181 “
102 | 157 | 152 | 147 | 142 | 197 | 181 | 126 1% |1e28
176 | 171 | 165 | 160 | 154 | 148 | 143 | 187 «
180 | 184 | 178 | 172 | 166 | 160 148 “
203 | 108 ! 191 | 185 | 178 | 172 | 165 | 159 «
217 | 211 | 204 | 108 | 101 | 185 | 177 | 170 e
21 | 224 | 217 | 210 | 208 | 195 | 188 | 181 u
25 | 238 | 281 | 228 207 | 199 | 1m “
v | 12| 167 | 161 | 155 | 10 | 143 | 187 y |1878
101 | 185 | 180 | 174 | 167 | 160 | 154 | 148 i
205 | 109 | 198 | 18 | 180 | 173 | 166 | 160 “
219 | 212 100 | 192 | 185 | 78 | 1M1 “
233 | 226 | 219 | 211 | 204 | 106 | 189 | 181 “
246 | 230 | 22 | 224 | 216 | 208 @ | g «
260 | 253 | 245 | 236 | 228 | 220 | 211 | 208 “«
195 | 187 | 181 | 174 | 168 | 162 | 155 | 148 21,265
207 | 200 | 194 | 187 | 180 | 178 | 166 | 150 i
220 | 214 | 207 | 200 | 192 178 | 170 i
24 | 227 L

211

254

268

For detail dimensions see page 206.




CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula P= 5&?2 B Safety factor 4.
It+gg000m
o LA
= g
S SERIES A.
Weight | Thick-| Weight Areaof | Least
ofeach |messof| of |Column Radius of Length in Feet.
Channel, | Plates, | Column. |Section.| Gyration,
Lhs,perFt,| Inches. Lbs.perFt.| 8q. Ins.| Inches. 6 8 10| 12 | 14 | 18
1826| 3¢ | 452 |1328] s34 | 168 | 162 | 160 | 138 | 155 | 132
t & 490.9 14.66 3.32 181 179 177 174 171 168
“ 2 | 546 |1608| 331 | 198 | 196 | 198 | 101 | 187 [ 188
i ?'5 50.2 17.40 8.30 215 213 210 07 203 199
« | 13| e3o |1878| 320 | 232 | 20 | 297 203 | 219 | 214
“ o655 |2016| 328 | 240 | 26 | 243 | 230 | 235 | 2%
« | 82| 738 |2158| 828 | 266 | 263 | 260 | 255 | 251 | 246
15 | % | w7 |1402| 820 | yw | 1w | 1| 170 | 167 | 168
@ | % | 24 (170 8% | 104 | ae | 180 | 16 | 188 | 17
“ 9| ss1 |17o7| 328 | 211 | 209 | 206 | 202 | 190 | 1%
Lo ?lﬂ 62,7 18.44 8.27 228 225 Y 219 215 210
w | 33| g4 |10s2| 396 | 25 | 22 | 2% | 285 | 281 | 22
“ % | 70 [:20| 326 | 202 290 | 2 | B | 27 | 2w
«w | 8% | 758 |2257| 325 | = | Z5 | w2 | 267 | 268 | 27
20 | 3¢ | ss7 [17.26| 819 | 213 | 210 20t | 200 | 106
@ | % | @4 [18er| 819 | 20 | 27 | 24| 20 | N6 | 202
o (350 1 |or| 810 | 37 | 24 | 21| 6 | W | 2
“ v | 727 |nss| s | 23 ) 2 | 27| 253 | 28 | 23
a | 1| 74 |6| 810 | 20 | 28 | 274 | 260 | 284 | 20
« | % | 820 |201| 819 | 7 | M| 1| 25 | M0 | 2
« | 3% | scs |2551| %18 | 314 | 811 | 307 | 300 | 206 | 200
25 | 12| 37 |20 810 | 200 | 246 | 243 | 28 | 234 | 208
“ 734 |2158| 811 | 266 | 263 | 29 | 254 | 250 | 2
“ 71 |2205| 811 | 23 | 29 | 276 | 270 | 285 | 260
“ g7 |oas2| 312 | 800 | 206 | 202 | 287 | 281 | 25
“ 874 |2570| 312 | 317 | 313 | 300 | 304 | 207 | 201
“ 920 |27.08| 812 | 334 | 230 | 325 | 320 | 318 | 307
« |37 | ocs [28145| 812 | 8351 [ 846 | w2 | 336 | 320 | 8%

For detall dimensions see page 206,




CAMBRIA STEEL. 257

B LOADS IN THOUSANDS OF POUNDS FOR
9/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon’s Formula P=_(‘f2-1._)=' Safety factor 4.
*+36000 8
=11 —f
SERIES A

Thickness| Weight

I.ength in Feet, of of each

Plates. | Channal,

20| 22 | 24 | 26| 28| 30 | 382 | 34 | Inches |Lbeperki.

145 | 141 | 187 | 134 | 120 | 125 | 1 | 17 13.25
100 | 156 | 152 | 147 | 143 | 138 | 134 | 120 W
15 | 171 | 165 | 180 | 155 | 150 | 146 | 141 “
189 | 184 | 170 | 174 | 160 | 168 153 “
199 | 104 | 188 | 182 | 1w | 171 | 165 «
b | o14 | 208 | 202 | 195 | 189 | 182 | 176 “
231 | 225 | 222 | 215 | 200 | 202 | 104 | 188 “
156 | 152 | 148 | 143 184 | 180 | 126 we | a3
1 | 166 | 162 | 157 | 182 | 147 | 142 | 187 1 «
186 | 181 | 176 | 171 | 106 | 160 | 154 | 149 ] s
o1 | 105 | 100 | 184 | 18 | 172 | 167 | 1® f; “
16 | 210 | 208 | 197 | 191 | 185 | 17 | 173 “
31 | 225 | 217 | 211 | 204 | 198 | 201 | 1%5 § “
205 | 238 | 21 | 25 | 28 | 21 | 204 | 106 “
186 | 181 | 176 | 170 | 165 | 159 | 134 | 148 % .| 20
1| 196 [ 19 | 184 | 178 | 172 | 166 | 160 o “
216 | 210 | 204 | 207 | 19 | 185 | 17 | 172 i2 “
231 | 224 | 218 | 211 | 204 | 197 | 01 | 183 7 “
216 | 39 | 232 | 224 | 217 | 210 | 208 | 1% “
260 | 258 | 246 | 233 | 230 | 228 | 26 | 207 “
275 | 265 | 260 | 251 | 243 | 236 | 26 | 219 42 w
o16 | 210 | 204 | 297 | 191 | 183 | 177 | 10 % | 28
20 | 224 | 218 | 210 197 | 189 | 188 5 “
246 | 239 | 232 | 24 | 217 | 200 | 201 | 194 «
961 | 23 | 246 | 28 | 230 | 222 | 213 | 206 ﬁ “
276 | 267 | 260 | 252 | 248 | 235 | 26 | 218 "
201 | oso | 274 | 265 | 256 | 247 | 28 | 20 “
306 | 206 | 267 | 29 | 260 | 260 | 250 | 201 «

For detail dimensions see page 206,




258 CAMBRIA SBTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula r=5?—lgug),- Safety factor 4.

360001
pe=12" ey

SERIES A.

"d;it'hht— '#it hud’l Loast
of each | ness of Column [Radins of Length in Feet.
Channel, | Plates, | Oolummn. |Bection.| Gyration.
Lbs.par Pt,| Inches, | Lbs.per Pt 8, Ins,| Inches, | 6 8 |10 12| 14 | 16
15 50.4 |14.92| B3.62 184 | 183 181 170 | 176 | 173
2 665 |1642] 3.61 208 | 2m 197 | 198 | 191
" 60.6 |17.92| 3.59 221 07 | 215 | a1 | 27
£, 65.7 |19.42| 3.58 240 | 288 | 285 | 232 | 220 | 225
" 708 |2092]| 8.58 250 | 257 | 24 | 260 | M7 | A2
" 76.9 | 2242| B8.57 277 | %G5 | 272 | 268 | 264 | 250
U 810 |23.92| 3.66 206 | 208 | 290 | 286 | 282 | 2
20 604 |17.76| 8.52 219 | 217 | 26 | N2 | 209 | 208
> 65.5 |19.26| 3.62 238 | 236 | 238 | 230 | 226 | 228
= 70.6 |20.76| 3.51 257 | 24 | 52 | M8 | 24 | 20
e 76.7 | 22.26| 8.51 275 270 | 266 | 262 | 257
s 80.8 |23.76| 3.51 204 | ;m 288 | 284 | 270 | 24
e 85.9 8.50 | 312 | 309 | 806 | B02 | 297 | 201
" 91.0 | 26,76 | 8.50 831 | 828 | 824 | 320 | 814 | 808
25 Y 70.4 |20.70| 342 255 | 258 | 20 | 247 | M2 | 288
s 76.5 |22.20| 3.43 274 | 272 | 268 | 265 | 260 | 255
18 80.6 |(23.70| 343 203 | 290 | 287 | 282 | 278 | 242
i 85.7 |25.20| 3.43 811 | 308 | 305 | 900 | 295 | 280
o 20.8 |26.70| 8.43 30 | 327 | 823 | 818 | 813 | 807
o 95.9 (2820 3.4 345 | 845 | 941 | 336 | 880 | 82
o 101.0 [ 20.70 | 344 867 | 364 | 359 | 855 | 348 | 3
30 80.4 |23.64| 333 202 | 280 | 285 | 281 | 276 | M1
e 855 |25.14| 8.34 810 | 807 | 803 | 209 | 204 | 288
=, 9.6 | 26.64 | 8.35 820 | 82 a2 817 | 311 806
aE 95.7 | 28.14| B3.36 347 ' 844 | 30 | 334 | 320 | 3V
s 100.8 | 29.64 | 8.86 q66 | 362 | B8 | 852 | W6 | 880
.. 105.9 |8L14| 3.37 384 | 880 | 376 | 870 | 364 | 358
¥ 111.0 | 3264| 3.97 408 | 800 | 894 | 888 | 881 | 975
35 b 90.4 | 2658 | 8.26 328 | 324 | 320 | 815 | 309 | 808
4 95.5 |28.08| 8.27 847 | 343 | 888 | 833 | 327 | 82
= 100.6 |29.58| 3.28 865 | 861 | 857 | 851 | 344 | 887
5 1057 |91.08| 8.20 | 834 | 880 | 375 | 869 | 362 | 33
5 110.8 | 8268 | 8.29 402 | 898 | 803 | 387 | 879 | 872
s 115. 34.08| 3.30 421 | 416 | 411 | 405 | 308 | 890
s 121.0 8558 | 881 | 439 | 435 | 420 | 428 | 415 | 407




CAMBRIA STEEL. 259

FE LOADS IN THOUSANDS OF POUNDS FOR
10" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P Tl?li)" Safety factor 4.
1+ 36000
- 127
SERIES A.

Thick-| Weight

Length in Feet. ness of | of each

Plates, | Channel.

| 20 | 22 | 24 | 26 | 28 | 30 | 32 | 84 | 36 | Inches ThaperPt.
166 | 102 | 159 | 154 | 151 | 146 | 142 | 12 15
188 | 179 | 175 | 170 | 165 | 161 | 156 | 162 | 147 “
199 | 195 | 190 | 186 | 180 | 175 | 170 | 165 | 160 “
216 | 211 | 206 | 200 | 195 | 189 | 184 | 178 | 172 “
20 | 216 [ 210 | 204 | 190 | 192 | 186 “
240 | 243 | 238 | 231 | 225 | 219 | 212 199 u
266 253 | 246 | 239 206 | 218 | 212 “
196 | 102 | 187 | 182 | 177 | 192 | 167 | 181 | 157 20
213 | 208 | 208 | 197 | 192 | 187 [ 181 | 1% | 170 i
230 | 224 | 219 | 213 | 207 | 201 | 195 | 189 | 182 .
246 | 240 | 235 | 28 | 29 | 216 | 209 195 w
263 | 256 | 251 | 244 | 236 | 280 | 228 [ 216 | 209 “
279 | 272 | 265 | 250 | 251 | 204 | 27 | 220 | 22 w
296 | 289 | 281 | 274 | 26 | 208 | 261 | 248 | 25 “
208 | 202 | 216 | 210 | 204 | 108 | 131 150 25
25 | 238 | m2 | 25 | 210 | 213 | 206 | 100 | 198 “
261 | 265 | 248 | 241 | 23 | 27 | 20 | 213 | 26 w
o8 | 21 | 263 | 256 | 248 | 242 | 234 | 26 | 219 w“
204 | 287 | 279 | 271 | 263 | 256 | 248 | 240 | 282 “
8| 811 | 308 | 205 | 286 | 279 | 271 | 202 | 258 | 245 “
827 | 319 | 810 | 302 | 208 | 285 | 276 | 207 | 258 “
258 | 252 | 245 | 238 | 230 | 228 | 216 | 200 | 2m 30
275 | 268 | 260 | 253 | 245 | 237 | 230 | 22 | 214 “
291 | 284 | 276 | 268 | 260 | 252 | 248 | 27 | 28 “
07 | so1 | 208 | 284 | 276 | 267 | 268 | 260 | 241 “
824 | 317 | 808 | 200 | 200 | 281 | 272 | 208 | 254 “
842 | 338 | 824 | 815 | 305 | 206 | 286 | 276 | 267 “
858 | 849 | 539 | 330 | 320 | 310 | 300 | 290 | 280 “
5 289 | 282 | 273 | 265 | 256 | 248 | 240 | 282 | 224 35
3| 306 | 208 | 20 | 279 | 21 | 282 | 254 | 245 | 27 .
| 813 | 805 | 206 | 287 | 278 | 267 | 258 | 249 “
338 | 820 | 320 | 31 | 301 | 202 | %2 | z3 | 268 “
35 | 345 | 536 | 326 | 316 | 306 | 206 | 286 | 276 s
371 | 861 | 351 | 341 | 330 | 320 | 310 [ 200 | 289 “
830 | 370 | 367 | 856 | 245 | 334 | 328 | 312 | 301 “

8

For detail dimensions see page




260

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon’s Formula Pe=— 00 {1ﬁ i+ Safety factor 4.
13500002
= 1477 -
SERIES A.
Weight | Thick. | Veigh |mn¢ Loast
of each | nessof Column | Radius of Length in Feet,
Plates, jon,| Gyration,

TbaperP.| Inches.|Lheper Pt |Sq. Ins.| Inches, | 8 | 10 (1214|1618 (20|22

205 648 |19.06| 441 | 285 | 233 | 22| 200| 207 208) 20| 217
i 708 |2081| 438 | 27 | 255 | 253| 250| 247 24| 240 236
“ 767 |22.66| 436 | 28 | 276 | 273| 271| 267) 264 260| 256
« 827 |2431| 434 | 300 | 208 | 205| 202| 288 285| 20| 275
“ 8.6 |26.06| 432 | 821 | 319 | 81| 313| 309 304) 300| 205
“ 94.6 |27.81| 430 | 313 | 340 | 337| 333| 330 325| 819| 315
“ 1005 |2056| 428 | 364 | 362 | 358| 354 350] 345| 339 335
25 | 3% | ms |2u0| 435 o66 | 263] 261] 257 254| 250| 246
« 708 |23.45| 482 | 2% | 287 | 284| 282| 278 274| 20| 206
“ 857 |25.20| 431 | 811 | 308 | 30| 303| 299 294| 200| 285
“ o17 |2605| 420 | 332 | 330 | 327 823| 319| 35| 810! 805
“ 076 |2870| 427 | 854 | 351 | 348| 344 84| 85| 830 Ao
-- 1036 |30.45| 426 | 375 | 378 | 360( 365| 360| 856|350 343
“ 1005 |8220| 425 393 | 390 BS6| 381| 876| 870, B3
80 | 3 | s38 |2u6t| 427 | s04 | 02 | 20| 205 200 o8| 283f 278
« 808 |2639| 426 | 325 | 323 | 320! 316 312! B0s| 303, 208
" 95.7 | 28.14 4.25 M7 844 | 841| 837| 333| 829| 323| @17
o | Fg 1007 |98l 428 | 368 | 365 | 362 358) 359 848 3 5y
L 107.6 |31.4 4.5 390 887 | 383| 379 874] 368| 363| 357
b 118.6 | 383.39 4.21 411 408 | 404| 400| 395 82| 877
“ 195 |B504| 421 | 433 | 420 | 425( 421 415 409| 402{ 305
a5 | 3 | 938 || 419 | 300 | 337 321
i 908 [2033| 418 | 861 | 358 | 855 7
“ ? | 1057 |21.08| 418 | 353 | 380 2f 367| 362| 3
“« 117 |92:83| 417 | 405 | 401 | 597| 392 ass| 883 876| 500
« | 38 | 76 |3458| 416 | 426 | 422 | 418 913 400 402] 896 300
i 123.6 (3638 | 4.16 | 448 | 444 | 430| 434| 429| 428] 416! 408
u 5 (08| 415 | 400 | 465 | o1 dso) o) danf 436 o
40 1038 [3052| 4.8 | 376 | 273 | 569] 365| 30| 854| B40] 343
“ 1008 |3227| 412 | 398 | 94 | 390| 86| 80| B74| 36s| 363
" 57 3402 412 | 419 | 416 | 411) 406 dot] 3oo) ans) s
“ 117 |35.97| 412 | 41 | 47 | 433 427 42 415 g0 402
“ 1276 |9752| 411 | 462 | 458 | 454] 448 442| 435 498 42
“ 1336 [39.27| 411 | 454 | 480 | 475| 40| 463| 456 448|410
" 1305 |41.02) 411 | 505 | 501 | 406l 400! 483|476 468l 159

For detail dimensions see page 207,

L‘-.__.—.._.—___.'—__.J



CAMBRIA STEEL. 261

i LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula Pm-%ﬂ%n- Safety factor 4.
86000 12
feem 147 g
SBERIES A.
Thick- | Weight
Length in Feet. nessof | of each
Plates, | Channel,
6(28|30| 32 | 34 | 36 | 38 | 40 | 42 | 44 | Inches LbsperPt,
oo6| 201| 196 | 198 | 188 | 184 | 1w | 175 | 1m0 | % | 208
214 205 | 200 | 195 | 190 | 186 [0
949| o87| 232 | 297 | 221 | 216 | 211 | 206 | 200 “
60| 255| 249 938 | 232 | 297 216 “
o0 274| 267 | 261 | 255 | 249 | 242 | 287 | 280 T
01| 285 | 278 | 271 258 | 251 | 245 .
316| 300/ 302 | 206 | 288 | 281 | 274 | 267 | 259 o
) 23] o8] 203 | 218 | 213 197 | 198 | % | 2B
0 51| 246 240 | 285 | 230 | 224 | 218 | 213 | 207 i
| 275| 260| 263| 258 | 252 | 246 | 241 | 234 | 20 | 22 .
200 293| 2:8| 282| 275 | 270 | 263 | 26 | 250 | 243 | ;7 «
S10| 312| 306| 300| 203 | 2% | 280 | 272 | 265 | 20 | 22 | I | w
233l ast| 824| 818 311 | 303 | 205 | 280 | 281 | 273 | 267 “
358 350| 343| 835| 320 | 320 | 312 | 306 | 207 | 289 | BWL “
S o7d| 268| 262] 257| 251 | 245 | 240 | 234 | 228 | 223 | 216 | 34 30
Dag| 957| 281 276| 260 | 263 | 256 | 250 | 284 | 287 | 232 5 i
306] 800| 208! 287 | 280 | 273 | 267 | 260 | 253 | 248 i
05| 318| a11| 04 | 207 | 200 | 282 | 275 | 268 | 261 | “
343| 897| a20| 821 | 313 | B07 | 200 | 201 | 282 | 276 “
369| 562 a7 830 | 831 | 822 | 815 | 807 | 208 | 200 “
880! 881| 872| 865 857 | 848 | 839 323 | 314 | 805 i
305( 299| 202 080 | 273 | 266 | 250 | 258 | 206 [ 239 | % | 38
B B8 a11] 304 206 200 | 283 | 275 | 268 | 262 [ 254 ﬁ “
337| 320| 32| 814 | 308 | 300 | 202 | 284 | 277 | 200 “
62| 356/ 348 840 832 | 823 | 317 | 808 | Boo | 201 | %3 ﬁ “
5811 375! 866 858! 349 | 341 | 332 | 325 | 16 | B07 | 208 [
" 400| 304| 385| 376 867 | 358 | 349 | 341 | 832 | 828 | 813 gg “
420( 411 104 885 | 375 | 865 | 356 | 848 | 338 | 328 .
ass| a00| 522| s14| 308 | 301 | 203 | 285 | 277 | 260 | 262
0l 348) 30| 53 a4 316 | 310 | 301 | 293 | %85 | 2777 (0
8750 367 50| 351| 342 | 833 | 826 | 318 | 300 | 300 | 292 .
91| 3s6] 377 360| 860 | 351 | 343 | 334.| 825 | 316 | 307 | .
" 413| 405| 206| 387 877 | 368 | 358 | 350 | 341 | 831 | 22 | 13 |
433| 424| 412| 405| 395 | 385 | 375 | 367 | 357 | 347 | 7 | w
452 433l 423] 412 | 02 | 391 | as3 | 373 | s62 | 852 “

For detail dimensions see page 207,




262 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
157 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordow’s Formula P 25 0 Safoty fuctor 4

v, 36000

SERIES A,

Weight | Thick- Voym Area of | Least
of each | ness of Column Radius of Length in Feet,
Channel, | Plates, | Column, |Section.| Gyration.
perFi. Tnches. (ibaperFt.| Sg.Tns| Inches. |12 | 14| 16| 18| 20|22 | 24|26 286
33 100.4 | 3255 | 5.41 | 800| 306 m’ 300/ m,' 367
= 116.6 [34.68 | 5.38 | 425| 422| 418 415 411 897| 801
- 1288 (3680 | 536 | 451| 448| 444] 440/ 436 20 415
- 1310 [38.92| 5.83 | 476 474 470{ 465 460 444, 437
e 135.2 | 41.05| 5.31 | 502 405) 490 485 468 461
= 145.4 |43.18| 5.29 | 520l 525/ 521 516 402| 485
e 4 | 152.7 |45.30| 5.24 | 555 545( 541 515, 500
35 113.4 |83.83 | 5.40 | 409 402| 809 881) 876
$8 120.6 | 85.46 | 5.87 | 435| 482 428| 424 406] 400
" 127.8 | 87.58 | 5.35 | 461 457| 458 449 429| 424
(1 185.0 | 89.70 | 5.32 | 486| 483) 479 474 453 446
& 142.2 | 41.83 | 5.30 | 612 5005 477| 470
L 140.4 | 43.96| 5.28 534| 680 525 501| 404
L2 4 | 156.7 |48.08| 5.27 560| 666 b1 525/ b8
123.4 | 86.27 | 5.5 | 445) 441 438| 4233 414] 409
& 180.6 [88.40 | 5.33 | 470| 467 463{ 459 432
i 187.8 | 40.52 | 5.31 | 496| 403 450| 484 462| 455
- 145.0 | 42.64 | 5.20 | 522| 519| 614| 509 479
i 162.2 | 44.77| 5.27 | b48| 544! H40| 535 511 503
s 159.4 | 46.90 | 5.26 | 574| 570| 666! 560 527
b 166.7 | 49.02| 5.24 5| 590, 656 §57| Bl
45 133.4 [30.23| 5.31 | 480| 477 478 400 47| 411
B 140.6 | 41.36 | 5.20 | 506 5OS| 490 404 472| 465
o M7.8 |43.48( 5.27 | 532) 628 525, B19) 496, 459
i 155.0 | 45. 5.25 | 538| 534! 550 518| 512
oA 162.2 |47.78 | 5.24 | 584| 580| 575 5.0| 542| 536
" 1604 | 49. 523 | 610/ 606 600| 596 567 558
Ne 4 | 176.7 |51.98| 221 | 636) 631 626/ 619 501| 582
50 143.4 | 4217 | 5.26 | 616| 512 500| 504 481| 474
4t 160.6 |44.30 | 5.24 | 52| Hu8| 48| 520 503| 498
44 167.8 | 46.42| 5.23 | 56s| 66| 650 B56 528| 520
s 165.0 |48.54 | 5.21 | b4 A8d| 678 552| 548
13 172.2 | 50.67 | 5.20 | 620 61| 610| 604 676| 567
i 170.4 |52.80 | 5.19 | 646 641 636| 629 600| 501
= 186.7 |54.92| 5.18 | 672| 667 661| 654 624| 615
55 153.4 |45.11| 5.21 | 552| 548 543 538 513| 605
o 160.6 | 47.24 | 5.19 | 578| 574/ 560/ 5G3 537| 520
- 167.8 | 40.36| 5.18 | 604] 600| 54| 58S 561| 553
i 175.0 | 51.48 | 5.17 | 630/ 625 620 613 585 676
i 182.2 |58.61| 5.16 | 656 651) 645 639| 609 600
o 189.4 | 55.74 | 5.15 677 ﬂ 064 633 624
ot 196.7 | 57.86| 5.14 703 =0 655/ 648
For detail dimensions see page 207.




CAMBRIA STEEL. 263

; LOADS IN THOUSANDS OF POUNDS FOR
i 15” CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=— (1'3 L)'-l Safety factor 4,

36000 (TTS y b

SERIES A.

Length in Feet. ness of | of each
84/8638 4042 (44| 46 [ 48 | 50 | 52

2
ss| 357| 351| 45| 40| 334! 327/ 322| 316 | 300 | s04 | 207
81| 374| 868| 361 356) 349 | 342 gg-g 529 | 822 | 315

397| 890|
425| 418 411| 405| 397 380 | 881| 875 | 867 | 350 | 551

-

&
=
‘s‘
8
£3
3
g
4
EZEREE
r&:':,w Pt N 3D S et N Y e e e D S e o E
s
o

& 465! 459] 450| 411! 433| 426] 417 | 408 | 899 200
406 488] 470| 472/ 463) 454| 445 435 | 428 | 419 | 400 .
10| 501| 402| 485| 475| 465| 456 | 446 | 488 | 420 w“
533| 523 514 506 496| 456| 476 | 465 | 455 | 4dS o

573 546| 536| 525| 515| 507| 496 | 485 | 475 | 464 “
6| 450 451! 445 437| 428) 40| 411 405 | 306 | 887 | 370 50
482 474] 465| 456) 450) 441 432| 423 | 414 | 407 | 398 “

_ 406] 487| 478| 471) 462 458| 448 | 433 | 424 | 417 “
5 528| 510| 510| 500, 490 481| 473| 463 | 453 | 443 | 433 “
519 532 522) 512/ 502| 491 473 | 463 | 452 .

572| 562| 554 544| 533| 523| 512| 501 | 493 | 482 | 471 “

605 585| 574| 566| 555| 544 mi 521 | 510 | 499 | 490 “
407| 401| 482| 474] 465| 456] 47| 440 431 | 421 | 412 | 403 55
520| 512| 508| 96| 487| 477| 463| 458| 448 | 441 | 481 | 422 [
BH 525 516/ 509| 490| 48| 479| 469 | 458 | 448 | 44l “
% 558| 58| 5a8| 528| 520( 510) 400| 489 | 478 | 468 | 457 o
' 501| 581| 571| 560 550) 539| B31[ 520| 509 | 498 | 487 | 476 u
614) 604 53| hs2| 572( 560l 549 511) 520 | 518 | 506 | 495 “
688 627| 616) 605| 593 582| 570| 558| 540 | 537 | 525 | 514 s

For detail dimensions see page 207,




264 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P—%- Bafety factor 4.
+35000 2
jet ¥ 8
L= = g

£ = SERIES B.

Waight | Thickness| Weight | Ares | Least
of each of of  {of Oolumn|Radius of Length in Feet.
Channal, | Plates, | Oolumn. | Section, | Gyration.

Lbs.perPt,| Inches. \Lbaperft| 8q. Ins Inches. 4 (<] 8 10 | 12
8.3 9.26 2.74 115 114 112 | 110 | 107
1L 8.1 10.39 2.73 129 127 1261 123 | 171
L 89.0 11.51 .71 142 141 180 | 186 | 134
oY 42.8 12.64 2.70 155 158 | 160 | 147
L1 i 46.6 13.76 270 170 169 166 | 163 | 160
4 | 50.4 14.89 2 184 180 | 176 | 172
1Y 5.5 16.00 2.68 198 196 193 | 190 | 185
105 | X 36.3 10.68 2.68 132 1581 120 | 126 | 128
b 40.1 11.81 2.67 146 145 142 | 140 | 187
i 44.0 12.93 2.66 1 158 156 | 153 | 150
ks 47.8 14.06 2.66 174 172 170 | 166 | 163
bl | 516 15.18 2.65 188 186 188 | 179 | 176
ak 55.4 16.31 2.65 202 200 197 | 198 | 189
b 59.3 17.43 5 216 213 210 | 206 | 202
13 41.3 12.14 2.54 150 148 146 | 143 | 139
[ 45.1 13.27 2.62 164 162 160 | 157 | 153
L 49.0 14.39 2.62 178 176 173 | 170 | 164
" b52.8 15.5 2.62 192 3 187 | 183 | 179
£ 56.6 16.64 | 2.61 197 | 192
L] 60.4 17.77 2.61 220 218 214 | 210 | 205
" 64.3 18. 2.61 234 251 223 | 218
15.6 46.3 13.62 2.47 169 166 164 | 160 | 155
L] 50.1 14.75 2.54 180 178 | 174 | 169
4 5.0 15.87 | 257 196 194 191 | 187 | 182
5t b67.8 17.00 2.57 210 208 2056 | 200 | 195
" ; 616 18.12 2.57 222 218 | 214 | 208
“ 65.4 19.25 2.57 238 26 227 | 221
L 69.3 20.87 2.57 252 249 245 | 240 | 234

For detail dimensions see page 208,




CAMBRIA STEEL. 2656

FE LOADS IN THOUSANDS OF POUNDS FOR
6" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula Pa%— Safety factor 4.
I+g50000
pm @ —f
SERIES B.
Thickness| Weight
Length in Feet. of of each
Piates, | Channel,

16 | 18 | 20 22 24 26 28 Inches. |LbsperFt.

102 90 &% 92 88 85 82 8
md | 11| 107 108 95 01 =
126 | 123 | 118 114 100 106 | 101 oy
89 | 134 125 120 uns | 110 vy
151 | M6 | 141 136 131 126 | 120 o2
163 | 158 | 153 47 1 135 130 s

£
g5
E
=
25

Fam b i i M v Sl e e s P e e
58
"

For detail dimensions see page 208,




268 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

s
Based on Gordon's Formula P 50900 fety factor 4.

pe- 17—y

SERIES B.

Weight | Thiek- | Wight :lruuf :
of euch | nessof | | Column | Radins of Length in Feet.
Plates. | Column, |8wh.w. [

Lbs.perFL| Inches, TbsperPt.(Sq. Ins| Inches, | 6 | 8 | 10 | 12 | 14 | 18
2.6 | 14 382 |11.20]| 820 | 138 | 137 | 135 | 182 | 130 | 127

o | 4200 |1258| 227 | 155 | 154 | 151 | 149 | 146 | 143

“ | 476 |13.95| 388 | 172 | 170 | 168 | 166 | 163 | 160

w | 522 |1582| 385 | 180 | 187 | 185 | 182 | 179 | 175

“ | 560 |1670| 334 zon, 204 | 202 | 108 | 105 | 191

' (l'; | 615 |18.08| 333 | 223 | 221 | 218 | 215 | 211 | 207

“ % | 663 |1945| 832 | 20 | 28 | 285 | W1 | 27 | 23
12.26| 3 | 432 |1270| 808 | 156 | 155 | 158 | 150 | 147

- 9 47.9 14.08 3.16 178 | 172 169 166 163

“ ¢ | 526 |1545| 322 | 190 | 188 | 186 | 188 | 180

“ 57.2 |16.82 | 829 206 | 203 | 200 | 196

“ 619 1820 331 | 225 | 222 | 220 | 216 | 213

“ 6656 |1958 | 330 | 242 | 230 | 236 | 288 | 229

Ak 7.3 20.95 | 3.9 250 256 253 249 244
14.75 b 48.2 14.18 299 174 172 170 167 163

i é 52.0 |15.56| 307 | 191 | 189 | 186 | 188 | 170

“ 5.6 |16.93| 814 | 3 206 | 203 | 200 | 196

b },' 622 | 18.30 \ 3.20 225 223 20 216 212

“ 12 | 660 |19068| 3926 | 243 | 210 | 27 | 23 | 22

“ 716 |21.06| 327 | 260 | 257 | 253 | 250 | 245

é 76.3 22.43‘ 327 | 27 | 74 | 20 | 26 | 261

|

17.25| 3 | 53.2 [1564| 201 | 192 | 100 | 187 | 183 | 130

i 570 [17.02| 2009 | 200 | 207 | 204 | 200 | 195

& 626 [18.39| 8.08 | 226 | 2M | 220 A7 | 22

“ 6.2 (1976 313 | 213 | 240 | 27 | 284 | 2%

u 710 2114 | 8190 | 260 [ 258 | 254 | 250 | 245 |

&8 76.5 22.52 3.24 & 276 o 267 262

w“ 813 | B 324 | 204 | 201 | 258 | 283 | 278
19.75 582 [17.12| 285 | 210 | 207 | 204 | 200 | 195

i 620 1850 | 293 | 28 | 295 | 221 | ;7 | 212

Lo 67.6 | 19.87 | 8.00 | 244 | 241 | 238 | 283 | 228

. 722 |2u24| 307 | 261 | 259 | 254 | 250 | 245

u 76.0 |2262| 813 | 270 | 275 | 272 | 267 | 262

b 815 |21.00| 819 | 296 | 208 | 289 | 284 | 278

“ 868 [25.37| 821 | 53| 309 | 805 | s01 | 204

For detail dimensions see page 208.




CAMBRIA BTEEL. 287

LOADS IN THOUSANDS OF POUNDS FOR
7/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

! 50 000
Based on Gordon's Formula r-m. Safety factor 4.

36,000 r#
o
SERIES B.
Length in Feet. ) 9%
m
Plates. | Chanmel,
20 | 22 | 24 |26 | 28 | 80 | 32 34 Inches. | LbaperFt,
121 | 118 | 114 | 111 | 107 | 108 | 100 o7 8.75
187 | 183 121 | 117 | 114 | 110 “
162 | 148 | 144 | 140 | 136 | 132 | 127 | 1= "
167 | 163 154 | 149 | 145 | 140 | 136 .
182 | 178 | 178 | 168 | 163 | 158 | 158 | 147 i
108 | 1 187 | 182 | 176 | 171 | 165 | 160 e
N3 | 207 1| 196 | 100 | 184 | 178 | 172 ¥
196 | 132 | 128 119 | 115 | 11| 107 12.25
152 | 147 | 148 | 139 | 134 | 1 125 | 120 <E
167 | 1 158 | 158 | 148 | 143 | 189 | 133 “
178 | 178 | 168 | 163 | 158 | 158 | 148 ar}
199 | 1904 | 188 | 182 | 176 | 171 | 165 | 160 <
213 | 207 | 202 | 196 | 190 178 | 172 e
22 | 216 | 10 | 208 | 197 | 190 | 184 o
150 | 145 | 141 | 136 | 131 | 127 | 122 | 17 Y | 1475
161 | 156 | 151 | 146 | 141 | 136 | 130 s
177 | 172 | 166 | 161 | 155 | 140 | 144 o
198 | 192 | 187 | 181 | 175 | 169 | 163 | 158 o
214 202 | 196 | 190 178 | 172 .
23 | 17 | 200 197 | 190 | 184 5
44 | 238 | 281 | 23 | 216 | 200 | 208 | 196 o
164 | 150 | 154 | 148 | 143 | 187 | 132 | 128 17.25
175 | 169 | 163 | 157 | 152 | 146 | 140 e
100 | 185 | 178 | 172 | 166 | 160 | 154 B
212 | 206 | 200 | 194 | 188 | 180 | 174 | 167 s
228 | 222 | 216 | 208 105 | 180 | 181 s
04 | 288 | 281 | 24 | A7 202 | 195 o
259 | 252 | 245 | 288 23 | 215 | 207 .
170 | 178 | 167 | 161 | 155 | 149 | 143 | 187 ¥ | 19756
195 | 189 | 182 | 176 | 169 | 163 | 157 | 150 2
211 ( 205 | 108 | 191 | 185 | 177 | 170 | 184 a*
27 | 20 | 214 | 206 | 199 | 192 | 185 | 178 !
M43 | 26 22 | 215 200 | 192 .
250 | 252 | 245 | 236 | 220 | 222 | 24 | 2206 e
5 | 268 | 250 | 251 ) 281 26 | 207 | 219 i




268 CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=—5?_i?’lf:)_’" Safety factor 4,

86 000 r2

12"'__“

SERIES B.

Weight | Thick- | Weight [Areaof | least
aof sach | ness of Column |Radius of Length in Feet,
Channel. | Plates, | Column, |Section. | Gyration.|

Lba.per Pt.| Inches. Lbs.perFt.| £q.Ins,| Inches, | @ 3 | 10| 12 |14
11.28| 3% | 429 |1270| 862 | 157 | 186 | 154 | 152 | 150
th 20 [1420]| 370 | 176 | 174 | 172 | 171 | 368
« 53.1 |1570| 872 | 104 | 198 | 191 | 180 | 186
e 58,2 |17.20| 870 | 218 | 211 | 200 | 207 | 208
« 633 [1870| 368 | 231 | 220 | 207 | 224 | 2:1
“ 6.4 [20.20| 366 | 250 | 248 | 245 | 242 | 250
« 7.5 |2170| 3.65 | 268 | 266 | 264 | 260 [ 256
1878| 3% | 479 |1408| 852 | 174 | w2 | 111 | 168 [ 165
(e 53.0 |15.58| 2.60 | 193 | 191 | 189 | 187 | 184
“ 58.1 [17.08| 367 | 211 | 200 202
« 63.2 |18.58| 8.67 | 230 | 208 | 206 | 228 | 220
“ 63.3 |20.08| 866 | 248 | 216 | 244 | 241 | 237
“ 73.4 |2158| 864 | 267 | 265 | 262 | 258 | 25
“ 785 |23.08| 363 | 25 | 283 | 20 | 276 | 272
16.25 529 |15.56| 342 | 192 | 190 | 188 | 185 | 182
i 8.0 |17.06) 3550 | 211 | 209 | 206 | 204 | 200
« 631 |18556| 858 | 220 | 228 | 295 | 222 | 219
« 63.2 (20.06| 364 | 248 | 246 | 244 | 210 | 297
“ 73.3 | 2056/ 8.68 | 266 | 264 | 261 | 258
« 78.4 |23.06| 362 | 285 | 288 | 270 | 7e
“ 83.5 |24.56| 861 | 303 | 801
18.756 57.9 |17.02] 8.34 | 210 | 208 | 205 | 202
o 63.0 1852 84z | 200 | 207 | 224 | 220
> 631 |20.02| 850 | 217 | 245 | 242 | 230
“ 732 |2152| 857 | 266 | 264 | 261 | 257
« 785 |23.02| 3.61 | 284 | 282 | 279 | 276
i s34 |2452| 360 | 508 | 301 | 207 | 294
“ 8.5 [2602| 350 | 8wz | 319 | 315 | 312
21.26| 34 | 629 [1850] 827 | 208 | 206 | 228 | 210
i« ﬁ 63.0 |20.00| 536 | 247 | 204 | 241 | 238
“ 731 |21.50| 543 | 266 | 268 | 260 | 5
o 782 |2300| 851 | 284 | 22 | 270 | 278
i 833 |2460| 357 | 208 297 | 208
w 834 |26.00| 357 | 821 | 810 | 815 | 511
« 935 |27.60! 357 | 8i0 | 337 | 333

g

d

;
E‘
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CAMBRIA STEEL. 269

FE LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS.
: SQUARE ENDS.

Based on Gordon's Formula r=%. Safety factor 4.
36000
=127 =
SERIES B.

Thicknass | Weight

Length in Feet, of of each

Plates, | Channel,

|22| 24 | 26 | 28 | 80 | 82 | 84 | 86 | 88 Lbs.par Ft.

1880 185 | 181 | 198 | 124 | 121 | 117 | 114 | 110 11.25
156 152 | 148 | 144 | 141 | 137 | 183 | 120 | 125 0
172 163 | 164 | 160 | 155 | 51 | 147 | 143 | 139 «
180 184 | 180 | 175 | 170 | 166 | 161 | 156 | 151 «
204/ 200 | 104 | 190 | 184 | 179 | 175 | 169 | 164 «
21 215 | 210 | 204 | 190 | 104 | 188 | 182 | 176 “
27| 21 | 226 | 210 | 214 | 207 | 202 | 195 | 189 “

1520 149 | 144 | 10 | 137 | 132 | 128 | 124 | 120 1375
170! 165 | 161 | 157 | 158 | 148 | 184 | 139 | 134 0
187 183 [ 178 | 173 | 163 | 164 | 150 | 156 | 140 “
03 109 | 193 | 187 | 183 | 178 | 178 | 168 | 162 “
| 219) 214 | 200 | 203 | 108 | 193 | 186 | 181 | 175 s
236 218 | 213 | 206 104 “
51| 216 | 230 26| 220 | 213 | 207 | 200 “

£5

¢ 219! 214 | 209 | 203 | 198 | 191 | 186 | 180 | 175

176 | 171 | 166 | 161 | 155 | 150 | 145 | 140 18‘.?5

e
i
i

21.25
“
13
“
“
W

g
Bk ZREESE
5
S
-

§
12
-
(=]
8
g
=
g
g
&
-1
g

5
o
g
8
g
&
g
&
W Pt e i e e e S e M e g

SEEEERE pEBNEZs uuw
5

£
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E
(=)
5
-
2
&
s
&
&

For detail dimensions see page 208,




270 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000

Based on Gordon's Formula P 2Ly Safety factor 4.
360007
=18
SERIES B.
Weight | Thick- | Weight |Aresof | Lesst
of each [nmessof | of Column Radius of Length in Feet,
Channel, | Plates. | Column. Section. Gyration.
Lbe.perPt.| Inches, [Lhs.perPt.| Sq.Ins| Inches. | B B |10 12 14
13.256 48.6 | 14. 4.05 177 | 176 l?{‘ 172 170
o 541 |1590| 410 197 | 196 INE
. 69.7 |17.58 | 4.07 217 | 216 | 214 212| 209
o 66.2 |19.16| 4.04 87 | 26 | =M
L 70.7 |20.78 | 4.02 207 | 256 | 2563
= 76.2 | 22.40| 4.00 X7 | 276 | 278
o 8L7 |24.08( 3.99 207 | 206 | 2
15,0 b4 52.1 |1582| 3.97 190 | 188 | 187
iy 57.6 (1604 | 4.05 210 | 208 | 207
L 63.2 |18.67 | 4.0 230 | 228 | 226
" 68.7 |20.20( 4.03 230 | 249 | 246
« | 12 | g7y2 |28 4ot | 20 | 268 | 266
S5 79.7 | B4 3.9 200 | 288
L % 8.2 |25.07| 3.9 310 | 308 | 306
20.0 621 |18.26| 8.78 | 226 | 224 | 222
" 67.6 |19.88 | 3.87 246 | 24 | 42
e 73.2 |21.61]| 3.9 266 | 264 | 262
vrf 78.7 |23.14| 8.98 286 | 285 | 282
" 84.2 | 24.76| 3.9 306 | 306 | 802
i 89.7 |26.89 | 3.9 827 | 825 | 822
A 05.2 |28.01| 8.94 347 | 3945 | 842
25.0 721 |21.20| 38.64 262 | 260 | 257
i 71.6 |22.82| 3.73 282 | 280 | 277
s 83.2 |2445| 3.81 803 | 300 | 208!
o 88.7 |26.08 | 3.89 323 | 320 | 817
ie 042 |27.70( 38.92 843 | 341 | 337
(] 9.7 129.82| 391 863 | 361 | 857
g 105.2 |30.95| 3.90 383 | 380 | 377
For detail dimensions see page 208,




CAMBRIA STEEL. 271

FE LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P70l Safety factor 4.

36000 r2

=1yt

SERIES B.

Weight

Length in Feet. of sach

80 32 | 84 | 36 | 38 | 40 | 42

EEEE
R
§358
RIRE
SETY
SEER
S2ER

Thickness
of
Plates,
Inches,
202 207 196 | 191 | 186 | 181

229 223 | 217 | 211 200 | 194 o
245 29 | 221 | 215 | 208 “
| 156 152 | 148 | 144 | 140 [ 136 | 192 % | 150
74| 169 | 165 | 161 152 | 148 [
105 100 186 | 181 | 176 | 172 | 167 | 162 “
212 207| 202 [ 197 | 192 | 187 | 181 | 176 g
228 28 217 | 212 | 206 19 “
245 230 23 | 227 | 291 | 215 | 200 i
255 248 | 242 | 235 | 220 | 228 | 216 “
137‘ 1ss[ 177 | 172 | 168 | 162 | 18 | 188 | ¥ | 200
206/ 200 195 | 190 | 185 | 180 | 174 | 168 s
234) 218) 213 | 207 | 202 | 196 | 191 | 186 o
242 23| 230 | 224 | 218 | 213 200 o
258 251| 245 | 289 | 232 | 226 | 220 | 214 “
268 261 | 2556 | 248 | 241 228 “*
2840 277 | 270 | 268 | 256 | 247 | 240 “
o02 | 197 | 190 | 185 | 179 | 113 | % | 25.0
207 220 | 214 | 207 | 201 | 196 | 189 s
245 238 | 232 | 226 | 218 | 212 | 206 £
264 257 | 250 | 242 | 236 “
238 280 273 | 266 252 | 245 | 288 4
804) 206 280 | 281 | 274 | 266 | 260 | 251 5
820! 813/ 300 | 207 o81 | 273 | 264 ¢

For detail dimensions see page 208.




272 CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10”7 OHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P00 .. Safety factor 4.
35 000
o= 1577 = '

SERIES B.

| |

Weight | Thick- 'lifhl {Area of | Teast

of each | ness of 0 Column Radins of Length in Feet.

Channol. | Plates. | Column, |sminu.l' Gyration,

Lbs.per Pt.| Inches./Lbs.per P, Sq.Ins.| Inches. | 8 FEIEP‘UEIE'EUQS'“
1 1 | 555 |1642] 449 | 208 am! 199, 198| 195 193] 190 mil 185
¢ ;i 6.0 |18.30| 4.58 | 226 224 228| 220! 218| 216| 212! 209 208
“ 683 [2007| 4.65 | 240| 247 245] 243| 241| 28| 285] 230/ 24
. 4.6 | 2206 470 | 272 271 268, 266 263) 261 27 258 2%
“ 81.0 |2392| 4.67 3| 204] 2911 250/ 286/ 282| 278! 275/ &
“ 87.4 |25.80 | 4.65 | 819( 816 814/ 311| 808 B04| 300/ 206/ 2
w | 8] | w38 |2767| 463 |Ba2 b B e B
20 | 4 | 65 |19.96| 420 | 237 236! 233l 2;m 20| 291] 218!

“ f5 | 719 |2LI4| 439 | 361 2%0] 257] 254 51 28 M4 240
s 83 | BOL| 447 | B4 282 29 27| 73 270/ 266 202
< 81,6 |24, 455 | 307 905 308 800/ 297) 202 20| 245
o 9.0 |2676| 4.62 | 831 828/ 226! 823 310! 315] 311 806/
“ 974 | 2364 4.63 | 854 351| 349 $46( 341 837| 333 a8
(0 1038 | 3051 4.61 ml $74| 371| 308/ 864 3.59| 855 349
!

25 | ¥ | w5 (22| 413 |24 211 ns-l a05f 202! 258 254/ 240/ 24
[ 819 |20.08| 423 | 207 204] 202 258 285 280| 277| 272/ s
“ 883 (285 482 | 320 818 315 12f 308 08| 299 204 :
“ 916 |27.83| 4.40 | 348 841] 338! 834] 31| 826] 322 316
o 101.0 |270| 448 | 867 361 361 857| 353 849 38| 330
“ 1074 |31.58| 4.55 | 890/ 857 384 380| 376| 871| 366/ 861
. 1138 [3345| 438 usi 410 407, 408 399| 394/ :ml 283
30 85,6 |25.14 | 4.01 | 800| 307| 303 800 205/ 201| 286! wn| 275
s 019 [27.02| 4.1 | 343 830| 27| 323} 18| 818 308| B02 208
w“ 933 | 2980 | 4.20 | 356 853 $19! 346 341 m} 831| 8% 8%
“ 1046 | 30077 | 4.28 | 370| 877 378! 309| 865 350/ 858 318 542
s 111.0 |3264| 436 | 403 400, 396/ 392| 7
s 174 [ 3052 4.43 | 420( 423 419 415 410
o 1238 | 8689 | 430 | 440| 446] 442 438

2508 | 8.00 | 345 842| 335! 334 820

20.96| 4.00 | 369( 365 861| 857| 852

3183 | 4.10 | 392 830 385| 380| 37

8371 | 418 | 415 412 408! 404] 298| 302

35.58 | 4.26 | 438 436] 41| 426

37.46| 4.33 | 462| 459 458 450| 444! 437

30.53 | 440 | 485| 481/ 478 472 467

For | dimensions see page 200,

T




CAMBERIA STEEL

273

LOADS IN THOUSANDS OF POUNDB FOR

Based on Gordon's Formula P= s?g'ﬁ Safety factor 4.
86 000 ré
|, g
SERIES B.
Thickness| Weight
Length in Feet. of of each
Plates, | Channel
2830323436 (3840 42 | 44 | 46 | 48 | Tnes, [LbperFi
171{ 167| 163 150) 156) 152| 148 | 145 | 11| ¥} 15
191| 188 183 179 176| 171| 167 | 168 | 159 “
| 2120 208 204| 199 195 190| 185 151 177 o
213 28| 223| 218| 214| 209] 204 | 199 | 195 “
| 251} 246| 242| 237) 281| 206| 221 | 215 | 210 | 4 s
| 271| 266| 261| 254| 249 244 237 | 232 | 28 “
3| 201| 285( 278| 273| 267| 260| 254 | 28 | 241 .
| 107| 108/ 188| 188 179 174, 169 | 165 | 160
| 218! 214| 208| 203] 198] 193! 189 | 188 | 179 w
238) 23| 28/ 223 218 213 208 | 202 | 197 .
260| 254| 240| 243| 298| 2| 296 | 221 | 2;16 “
051/ 74| 260| 264| 257| 251| 206 | 29 | 238 6
01| 205 258| 282) 276/ 260| 263 2’1?].‘7:'10 .
amsu;l:mam-. 286 280 | 272 | 266 LU
Dl 234’ 204! 210/ 213] 207( 202| 106 100 | 186 | 180 | ¥4 25
256 a15| 240 234| 227 201 216 210 | 2M | 1% w“
7| 966 260) 254| 248 21| 236, 229 28 | A7 s
200 204! 257| 281 274| 268| 261| 256 248 | 201 | 23 A
322 315/ 300f 302 200| 28| 22| 274| ;S | ;1 | 29 “
842 836 &HJ!'. ® 316| 308| 301 295| 287 20 el o
864 ml 43| 335 328| 321| 812! 805 | 200 | 200 o
263 250/ l237]231 218| 212 | 205 | 199
285 072 265| 258| 252| 245| 230 232 | 295 | 218 o
806! 300, 203) 288/ 279 274 265/ 258| 251 | 243 | 238 s
814| 88| 300 202) 288 278| 270 | 204 | 26 u“
7| 51| 32| 336 38| 32| 313/ 305| 298| 20 | 282 | 75 “
7 857 #10| 342| 333| 326/ 317| 810 | 801 w
394 878| 870| 862| 855 345| 838| 820 | 321 | 312 o
g 29 o0 262/ 255| 48| 20| 282 | 225 | 219 35
13 Izn 283! 275| 267| 260| 252 | 245 | 238 s
336/ | 812 304 206( 27| 2%1| 278 | 265 | 257 “
5| 357 340 334 825| 817| 00| s01| 202 | 284 | 276 o
7 363 854| 315| 338| 20| 22| 312 | 303 | 204 w“
| 401 aiui 70| 367/ 358| 850| 310| 381 | 323 | 314 “
422 405 307! 387/ 379! 300| ae1! 851 | 341 | 838 .

For detail dimensions see page 209,




274

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.
50 000

Based on Gordon’s Formula P=w- Safety factor 4.
3600012
pe=16" —
= =
= = SERIES B.
Weight | Thick- | Weight |Area nf} Least
of each |ness of 0 Column | Radius of ILength in Feet.
Channel, | Plates, | Column. |Section.| Gyration,
Lbs.per Ft.| Inches. {Lbs.per Ft.| Sq.Ins.| Inches. | 8 [10(12(14|16|18|20|22|24
20.5 Y 68.2 |20.06| 5.23 | 248| 247| 246| 244| 241| 240| 237| 234| 231
L %ﬁg 75.0 |22.06| 5.18 | 273| 272| 270| 268| 266| 263| 260| 258| 254
& % 81.8 |24.06| 5.14 | 298| 296| 295| 292| 290| 287| 283| 280| 276
*8 5 88.6 |[26.06| 5.10 | 322| 321| 318| 317| 314| 311| 307| 303| 299
gxs % 95.4 |[28.06| 5.07 | 347| 345 343| 340 337| 333| 331; 327| 322
] & 102.2 [30.06 | 5.04 | 372| 370| 367| 364| 361| 357| 354| 349| 344
i EZ 109.0 |[32.06| 5.01 | 397| 394 392 389 385| 381| 377  372| 367
25 b 77.2 | 2270 | 5.09 | 281| 279 277| 275| 273| 270| 267| 264/ 261
£5 gsg 84.0 [24.70| 5.14 | 306/ 304] 302| 300/ 297| 294| 291| 287 284
v% % 90.8 |[26.70| 5.11 | 330| 328| 326| 324| 321| 318| 315| 311| 307
s¢ {73 97.6 |28.70 | 5.07 | 355| 353| 351| 348| 345| 341 338| 334| 330
ik % 104.4 [30.70 | 5.05 | 880 378 375| 372 369| 365| 361| 356| 351
- g“ 111.2 | 32.70 | 5.02 | 405| 402| 400 396| 393| 389 384| 379| 374
o 2 118. 34.70 | 5.00 | 429| 427 424| 421| 417| 412| 408| 403| 397
30 A 87.2 |25.64 | 4.93 | 317| 315| 313 311| 308/ 304| 300| 296| 292
L s 04.0 |27.64| 5.04 | 342| 340 338| 335 332| 328| 326( 321| 316
o4 % 100.8 [29.64 | 5.07 | 367| 365 362| 359| 356 352| 349| 345| 340
v - 107.6 |31.64 | 5.04 | 391| 389 387| 383| 380| 376/ 373| 367| 362
“ % 114.4 [33.64| 5.02 | 416 414 411| 408| 404| 400| 395 390 385
s g%; 121.2 [35.64 | 4.99 | 441] 438] 435| 432| 428 424| 419| 413| 408
w 5% 128.0 |[37.64| 4.98 | 466 463| 460 456 452| 447| 442| 437| 431
35 % 97.2 |28.58 | 4.80 | 353| 351| 349 346| 342| 338| 334| 329/ 325
ve fs 104.0 [30.58 | 4.91 | 378| 376 374| 370| 366| 362| 358| 354| 349
o g/3 110.8 |[32.58 | 5.01 | 403} 401! 398| 395| 391| 387| 383| 378| 373
. fg 117.6 | 34.58 | 4.99 | 428| 425 422| 419| 415 411/ 406! 401 396
o %% 124.4 [36.58 | 4.97 | 453| 450| 447| 443| 439| 435| 430| 424| 419
! 1 131.2 [3858 | 4.95 | 477 475 471| 468| 463| 458| 453| 448| 442
b % 138.0 |40.58 | 4.94 | 502| 499| 496| 492| 487| 482| 477| 469 463
40 Y 107.2 | 31.52 | 4.69 | 339| 387| 384| 380| 377| 373| 367 362 357
o ig 114.0 |[33.52| 4.80 | 414| 412 409| 405| 402| 396| 391 386| 381
s % 120.8 |[35.52| 4.90 | 439| 437| 434| 430| 425| 421| 416| 411| 405
= 115 127.6 |[37.52| 4.95 | 464| 462 458| 455| 451| 446| 441 435| 429
4 b 134.4 [39.52| 4.94 | 489| 486, 483 479| 474| 470| 464| 457( 451
g "g 141.2 |41.52| 4.92 | 514| 511| 507| 503| 497( 492| 486| 480| 473
i % 148.0 |43.52| 4.91 | 538! 535" 532! 526! 521! 516/ 510| 503! 496

For detail dimensions see page 209.




CAMBRIA STEEL. 275

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=——5?T(2)0%2- Safety factor 4.
. 36000 r?
-~ 107k~
SRy
SERIES B. = =
Thick- | Weight
Length in Feet, nessof | of each
Plates, | Channel,

26(28(30(32(34|36(38 (40| 42 | 44 | 46 | 48 | Inches. ThsperFt

272| 269 265| 261| 256 251| 247| 242| 237 | 232 | 228 | 223

320| 815 810| 803| 297| 292| 286| 280| 273 | 267 | 261 | 255 35
344| 338 327| 321/ 815| 309| 303| 295 | 289 | 282 | 276 s
368’ 362 356 350, 344| 337| 331| 324 318 | 311 298 ¥
390| 384| 378| 371| 365| 358 | 351 337 | 330 | 323 | 316 kS
413 400( 393| 386| 379| 371| 364| 355 | 347 | 340 | 332 % ol
434| 427| 420| 413| 405| 398| 390 | 382| 374 | 366 | 358 | 350 5
456| 449| 442| 434 | 426| 418| 410| 402| 394 | 385 | 377 | 369 }5 s
351| 344| 339| 333| 326| 318| 312| 306 201 | 285 | 278 | ¥4 40
375| 369| 863| 355| 349| 342| 335( 328| 320 | 313 | 306 | 299 5‘5 -
399( 393| 386| 380| 373| 866| 357| 850| 343 | 335 | 328 | 321 | %5 Sy

422| 415| 408| 401| 394| 387| 379| 372| 364 | 356 | 343 | 341 ;7} g
444/ 437| 430| 423| 415| 407| 399| 391| 383 | 375 | 367 | 359 A
466( 459 452| 444| 436| 428| 420| 411| 403 | 394 | 386 | 375 g" k%
489! 481! 473! 465! 457! 448! 440' 431/ 420 ! 411 | 402 | 393 ;;

For detail dimensions see page 209.




276 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
157 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula PH—@PU"-}-,- Safety factor 4.

=20 =

SERIES B.
“Walght | Thick- | Weight (Area of | Least
of sach | noss of . Oolumn Eutuof Length in Feet,

Channal, amn, on, an,

Libs.por PL.| Tnches. Tbs.por FL. 8o, Ine.| Inches, | 1214|1618 20|22 |24 2628
33 17.0 (3480 | 650 | 420] 427| 425) 428) 420 417 d1a| 410] 406
L 125.5 | 87.30 0.57 460 453 456| 458! 450) 447| 442 438/ 434
“ 1340 |30.80 | 6.52 | 491) 480] 485 482| 479| 476 472 468] 463
“ 1425 |42.90 | 648 | 521 519( 516| 51| 509| 505 601 497 492
“ 1510 {4430 | 644 | 52f 549 546 bi3| 639 535| 531 526/ o1
“ 159.5 | 47.30 | 641 | 553 580/ 577| 573) 569 565 561| 554| 51
w 165.0 | 4980 | 6.38 | 614] 611| 607| 604| Hus| 595 589| 5S3| 57s
1y moeal o | o aima slae

8 o8, A | 443

“ 188.0 | 4058 | 0.52 | 501 498| 495 492 488| 485 481| 477 470
“ o5 (4808 | 648 | 531) o) o2 523| 519/ b15| 511) 506/ 501
“ 156.0 | 4558 | 644 | 562) 569/ 556| 552 549| b45| 540] 535| K31
E 8 |28 = | S S e grime o
2.0 | 50, § 3| | 2| 587

1310 [38.62 | 641 | 475) 472 470 m: 4m| 460| 457 451 447

“ 1895 |41.02| 651 | 50| 508| 500/ 497| 491 490| 488 7
0 1480 [48.52| 6.50 | 587| 534 581 627| B24! 520] 518{ 511 507
i 1565 |46.02 | 647 | 567 564| 61| B38| 554 530, 545/ B41| 536
W AR e e e
3.9 . .  626| | | 502

“ ﬁ 1820 | 5352| 6.7 | 60| 656|653 649) Gk 633 633 627 621
45 141.0 [41.48 | 6.28 | 511 500 506 fm| 408] 494 490| 486, 450
“ 1495 |48.98 | 639 | 542{ 539| 536 533| 520| 525| 520| B15| 510
“ 158.0 (4648 | 6.48 | 578| 570| 567| 663 569 B3| 61| 546| 511
“ 166.5 | 48.08 | .45 | 604 6ol 597 594 500 575| 570
I Eagli IS ESRSE O @
.0 | 5. % | 662 )| | 626

w 1920 (6648 | 6.7 | 696 63| 630 65| 680 673) 667| 661 65
151.0 |44.42| 617 | 547/ 544! 541 537] 533 528 523) 519] 514

¥ 1505 [46.92| 6.28 | 57| 575 572 667 564 55| 556/ 550( 543
“ 1765 |5143| 643 | 00| 636 63| 620 65| 60| 618 €10|
a 185.0 | 4 640 | 671/ 657) 6ol| 000 635 630 643 637 631
1985 56.02| 637 | 701 698) 604\ 690 6% 678) 673| 687 60

i 202.0 | 5942 | 6.85 | 732 720| 725/ 720 715 708 702 | 689
856 | 5 | 1610 |47.96| 607 | 58| 5ol 576|571 sev ses| ssel 551 Bas
AR RR T R
f ¥ 2 ! 13! 605

0 186.5 (5486 | 637 | 676 673, 609) 065 600| 054 645 643/ 636
“ 195.0 |57.36| 633 | 707 708 700| 695, 6%0| 6%5| 678| 672! 665
“ 2035 |5.86 | 6.85 | 738 781 780 726| 721| 713 707| 01| 694
o 33 | 21200 |36 | 638 | 768! 74! 780l 756! 751! 743! 787 730 724

For detail dimeasions see page 209,




CAMBRIA STEEL. 277

FE LOADS IN THOUSANDS OF POUNDS FOR
15" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P-——-—%- Safety factor 4.

56002 (o 20 oy

SERIES B,

Length in Feet |
m n eet. noss
Flates, | Channel,
42|44 | 46 | 46 | 60 | 62 | Inchem Dbaperfi
807 374! 369| 864 | 250 | 853 | 848 33
1425 101] 305 884 | 370 | 873 0
451 427 422| 414 | 408 305 “
7| 482 452 446| 440 | 434 | 427 | 4;1 “
5| 500 | 479( 478| 465 | 457 | 450 | 444 “
3| 538 504/ 497| 490 | 483 | 476 | 468 “
566 530| 523 516 | 508 | 501 | do1 | d3 “
406 82| 877| 872 | 867 | 361 | 856 35
434 400{ 404| 308 | 392 | 887 | 381 “
463 442} 436) 480| 422 | 410 | 410 | %04 “
491 435, 478 467| 461| 454| 448 | 442 | 435 | 429 “
518 512, 506 494] 47| 481| 474 | 465 | 438 | 451 "
46| 540/ 534 521 512| 505| 498 | 401 | 483 | 476 “
575 568| 562| 553 546] 538| 531 516 | 500 2 W
ol 48| 433( 408 423 417| 410| 404 899 387 | 881
468| 463 467| 452 446| 439] 433| 427 | 421 | 414 | 408 o
496! 41| 485! 480| 471| 465! 450| 453 | 446 | 440 | 433 “
525/ 517 611 505| 499 492{ 485| 479 | 472 | 465 | 458 “
561| 545| 539| 532 526/ 519 512| 502 | 495 150 “
550| 57| 567| 5o0| 558| 543) 536| 528 | 521 | 518 | 505 “
08| 601) 602/ 585| 577 670| 52| 554 | B46 527 “
470| d04{ 450 451 445 440| 438| 427 | 421 | 413 | 407 | B 45
500| 404! 488 483| 474! 468| 462| 455 | 440 | 442 | 435 o
530| 524| 516| 510) 504| 407| 490| 453 | 477 | 470 | 463 s
B57| 550| 54| 537| 531| 524| 517| 509 | 602 | 492 | 485 w
B85 b78) £72| 565| 68| 550( 640 533 | 625 | 518 | 510 w“
613| 607| 600| 502! 5s2| 575 667| 550 | 561 | 543 | 535 “
42| 635 625 517| 609| 601| 598| 585 | 576 856 | 95 “
501| 495 459/ 481| 475 460| 462| 453 | 447 | 440 | 433 50
531 525! 510) 510) 504/ 497| 498 483 | 476 | 467 | 460 (0
5021 555 b17| 50| 513| 526) 51| 512 | b0t | 407 | 487 “
590| 53| 577| 570/ 563/ 555| 548| 538 | 530 514 “
618| 612| 004| 507| 590 570| 671 563 | 655 | 547 | 539 u
617] 60| 630 622/ 614| 606 559 | 581 | 572 | 61 w8
75| 665| 657 649| 641| 632 623| 615 585 | 4 “
532| b26| 520 511| 504| 497| 490| 481 | 474 | 466 | 457 | B | BB
562| 556( 519 526| 519| 511 | 501 | 404 | 486 o
o 03| 579) 3701 562( 530 547| S | 532 | 3L | 51 “
616| 607| 599| 502 584| 576 568 | 560 | 552 “
652 645) 687| 627| 610 611| 602| 594 | 585 | 577 | 565 “
60| 670) 662| 654 616/ 697/ 628| 620 | 008 | 599 | 590 .
706! 638! 690! 651! 673/ 664! 652 643 | 683 | @24 | 614 “
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278 CAMBRIA STEEL.
BAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS. .
Based on Gordon's Formula Pml{%‘;?—.
: T
Pa=safe load in pound inch.
l‘=len¢t‘ hurcofnu:nnh:z:h?:m ‘

Uikl o ‘“‘“‘m“'-““"’““‘:‘.‘.i&}iifi.'“m' d inch, Safety factor 8
timate com; ve strengt s per square inch, et .
Safe loads for other safety factors than that of rr;e -tllblu may be obml:md ﬁ fol-

lows :—New safe load=Safe load from table X Naw bovios :u:mr'
Ares Weight
N‘l‘:" m"‘{; Length of Column in Feet, dll:'m per Pt
Inches. | Inches.| "g 1§ 1012|1416 |18 20|22 |24 | 8. Ins, | Pounds.
5] 105 94
% 119 107
ﬁ 10| 119
149
ﬁ 165' 145
178, 166
1 200, 188
e 7% | 207 196
1 233 220
134 | 258) 244
10 | 7% | 25| 225
1 265 254
1;5 204! 281
1 323 308
11 |1 | 208f 287 ‘
1 330 317
13 363 350
1 395 380
12 |1 368] 356
1 404, 591
1 430 425
1 473| 458
13 1% 404} 393
1 444] 432
1 484 470
1 522\ ‘507
14 |1 485 473
1 528 515
1 570) 556
1 612) 597
156 |1 573| 560
159 | 618| 605
1 664] 630
1 708 694
16 | 1 666/ 654
1 716, 702,
764! 750 732
009! 892




CAMBRIA STEEL. 279

AFE LOADS IN THOUSANDS OF- POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARHE ENDS.
Based on Gordon's Formula P= i?_.

@

P=safe load in pounds per square inch.

Jeslength of column in inches.
outside diameter of column in inches,
ltimate compressive grh==80 000 per inch, Safety factor 8.

e londs for other safety factors than that o( the tables may be obtained as fol-

s+—New safe load=Safe load from table X

X New factor.
% Area Wi
Bk | Length of Column in Feet. | o Xeul pee I
in
fnches. 1411618 20 22 2426 28 30| 52 | ¢ Ins. | Pounis,
196 | 754] 782 708| 6s4] 65| 33| cos| sos| 57| s38| s | 2612
197 | 806 782| 757| 782) 704| 677| 650| 637| 596| be9| 893 | 292
173 | 857| 832 805f 77| 749 720 691| 677! 633 9.0 | 2968
2 | 907 aaol o 623|792 762| 781} 717 670) 641| 1005 | 3142
134 | o0l 900! s76| 50| %24 797 760) 742| 71s| 67| 1003 | sz

1% | 951 967] 92| e05| s77| sis| s19! 780| 7e0) 731| 1068 | 3336
2 1009 1014! 087 058| 920 sus| s07| 836 805( 774| 118.1 | 8534
214 11097 1070 1041 101_1| W0/ 48 015 882 849, 17| 119.3 | 3729

175 |1105/1082 1068 1052/1005( 976 947 018 |

[TL71/1147 112210941065 1085/ 1004| 74| 041) 010| 1257 | 8927
{1239 1213/ 1186(1157 1126/1004(1062(1020| 896| 962| 18210 | 4153
| 1301|1275, 12461215 1153 1150 um‘lm 1046 1011 139.6 | 4863

1303 1280, IBH|1229 1201 ll?lilllil 1110 1lT9 147 138.2 | 4820
1376 1352/1311 1298|1265 1288 l.’mi]ll?'!lll#) 1106/ 146.0 | 456.4
1449 1423 1380, 1367 1335 1303 1260 12351200 1165| 158.7 | 4304
1620/ umlma 1434 ll(l'?. 1367 13&*]1295 1259 1Z2| 1614 | 5042

|

1515 1492 1467|1440| 1-].1.. 1982113511319 l%ﬁ 1252 1504 | 498.1
1596 1572 1546 1.:17|I-18'F 1460/ 142311350/ 1354 1319 167.9 5246
675(1050| 1623|1596 1562 1528|1404/ 14581422 1385|  176.8 | 550.9

l?bi lm| 1699 lﬁﬁﬂl 1635 ‘lﬂ)ﬂllmllﬁm 1480 1450| 184.6 | 5H76.8
1742 1710 1604|1667 1638 1608, 1576 1542 1508 1474| 1820 | 5788

1529/1806/17 17511721 1689 10666/16201584/1548| 1912 | B97.5
19171892 1864|1584 1502/ 1769 1784 1697 1660 1622,  200.3 625.9
| |
% ggéllm 1909 m*u!:w 181617821747 1'.”11 206.1 641
2172]21-18'21 19 W1m| 2024(1980 1952 1913 1874 220.8 ¥
2180 2147 ‘21]I|.NJM 2085/ lﬂﬂﬁllﬂﬁd 5.4 735.7
2230 22172192 216512185 2104 2071 2086 20001963 281.7 | 724.0
2341(2318/2202 264 2293 2200/ 2165/2129 2092 2058| 2422 | 757.0
M 2517 2489 2-!.')8'2-1‘2-! 2351 2312 22'1 (2220|2631 8221
mlmum%%mmaml 2308‘22'2‘2‘332 258,
2728 2703, ar'm 2046/ 2614 2580(2544 2505 2468 2425| I81.
2835 2810|2781 2750, ‘171:|2'£ﬁ81 2043 2604 2565 2620 202,
|2553 2516| 287,

m 1W|1NB 19171883 1844 1511/1773 1"‘.":-] 1604, 2093 653.9
2028 2000 1960 1957|1908 118671830 1798 216.0 67?&?2

mmu|mu

|
| 2442 Hlﬁzwl 12361 23201 2005, 2250 2221 2182 2141 2527 787
q

) 2506 2670 242 2511 HTRI2M1 Z{Uli 2370 2520 'ﬁuli' 843.7
t | [ )

2796, 2774, 2740 2721 2602 2000|2626 2501

2013 2880,

5 “m;mmm “ﬁ% S

B
| 2963 2834 2808 277 m;mmagmm 2002 | 935.0
3025 B003' 2976 2046 2004 285012849 2805 2765 2723 H11.0




280 CAMBRIA STEEL.

STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS.

L
For various values of 7 in which:—

L = length of column in feet.
d — least outside diameter in inches.
P = ultimate strength in pounds per square inch.
Basep oN GOrDON's FORMUL.E FOR COLUMNS WITH SQUARE Enps,

HOLLOW ROUND, HOLLOW RECTANGULAR.
ol 80000__ P
= (12L)* =7 (12L)*
‘e t o
Ultimate Strength Ultimate Strength
§ i in 1bs. per sq. in. ;i in Ibs. per sq. in.
A Hollow ] Hollow a Hollow Hollow
Round, | Rectangular, Round, Rectangular,
1.0 67800 70487 2.5 37647 43396
1.1 65692 68770 2.6 36088 41834
1.2 63532 66983 2.7 34599 40326
1.3 61340 65142 2.8 33178 38871
1.4 59137 63265 29 31817 37471
1.5 56940 61366 3.0 30534 36123
1.6 54766 59458 3.1 29306 34829
1.7 52625 57563 32 28137 33586
1.8 50531 556660 33 27025 - 32393
1.9 48401 53792 34 26967 31249
2.0 46512 51954 3.5 24961 30152
2.1 44598 50151 3.6 24004 20101
2.2 42753 48391 3.7 23093 28094
2.3 40979 46676 3.8 22227 27130
24 30277 45011 3.9 21403 26206

Safe loads for any given hollow round or hollow rectangular columns, correspond-
lni‘lo any suitable factor of safety can be found from the above table as follows :—
ind from the table the ultimate strength in | ds per sqj inch ponding

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.

Exampri:—Required the safe load for a hollow round cast iron column 16 feet
long, 10 inches external diameter with metal 1 inch thick with safety tactor of eight.

The ratio of‘a- in this case is ;g = 1.6 and the corresponding ultimate strength from

the tables is 54 766 pounds per square inch,
From the table of areas of circles it is found that the net area of the column is

28.3 square inches, The safe load is therefore o 193735 pounds or
approximately 97 net tons, which is the required result.




CAMBRIA STEEL. 281

EXPLANATIONS OF TAGLES, OF SATE LOADS FOR BEAK BOX-GIRDERS AND

For cases in which the loads to be carried exceed the capacities of sln&le rolled
beams or ordinary beam gird posed of two or more beams with the usual
and sep irs, it is Y to use built-up sections,

‘Bream Box-Girpers,.—A useful and economical section of this kind can be com-
d of two rolled beams with plates riveted to the top and bottom flanges, making
box-girder, tables of safe uniformly distributed loads for which are given

on 252 to 201 inclusive,

-mfe loads given in the tables include the weights of the beam box-girders,
and figured from the moment of inertin or section modulus after m the
- deductions for rivet holes, the fibre stress used in the calculations bei
35 000 pounds per square inch of net section,

‘Beam box-girders are particularly useful for supporting wide walls and in other

jons up to the limits of their capacity, but they should not be placed where ex-
«l to moisture, as the section is such that access cannot be had to their interior
for inspection and painting.
" Prare Girorrs.—In cases where the widths of beam box-girders would prohibit
use, and for loads ter than thelr capacities, plate girders composed of plates
angles may be usegf“
‘ables of safe loads uniformly distributed for plate girders from 24 to 48" deep
ven on pages 292 to 296 inclusive,
loads given in the tables include the weights of the girders and are calcu-
from the moment of inentia or secti dulus after maki u&opcr deduc-
for rivet holes, the fibre stress used in the calculations being 15 pounds per
ire inch of net section. ’

‘Although the tables do not show the stiffener angles for plate girders, care
; d be taken that these are provided in all cases where necessary to prevent
r of the web due to the shearing action therein, The stiffeners should be
e of angles riveted to the web, fitted tightly between the top and bottom flange
fles, and they should be provided, at the ends of the girders, of such size and num-
a8 to be capable of carrying the total reaction at each end to the supports. Stif-
should also be provided at intervala along the girder, spaced at suitable dis-
n as determined by the formula and explanations on pages 64 and 65,
.mm also be taken in arranging the rivet spacing for connecting the ﬂm:ﬁg

to the web, so that sufficient rivets are ”ﬁzf:o pmperlz transmit the
pesses which act between these two portions of the construction, This will require

‘rivets to be spaced more closely at the ends than at the centre, and the exact

icing at any point along the girder may be obtained by dividing the product of
e een the centre lines of the rivet holes in the two flanges and the
e of one rivet by the total vertical shear at the given point, thus:

p = —'41 in which

S == the total vertical shear, in pounds, at the point under consideration.
r == the resistance of one rivet, 1. ¢., the bearing value or shearing value, which-
ever is the smaller, ezprﬂaed in pounds,
h == the depth of the girder between the upper and lower centre lines of rivets,
expressed in inches,
p == pitch of rivetsin the flange m‘lilm, expressed in inches,
formula above will give the theoretical rivet a}:aclug at any point in the
es due to the total shear, but in practice the pitch for various portions of the
h should be stated for the least possible number of spacing panels containin
‘even number of spaces, the pitch in each of which should mhtg be e!rm(ﬁ
inches or even inches and halves or quartets of an inch, and the usual limits
pitch will vary from 213" to 6",
rivet spacing should also conform to the rules given on page 312, and in
where loads are applied directly to the flanges, sufficient rivets must be pro-
these in addition to the rivets necessary for securing the web and
ther as explained above,
also be noted that the safe loads given in the tables are based on the
jon that the girder is supported laterally, otherwise a proper reduction in
ow:ll:‘lina;‘nf: load must be made, as explained in connection with beams on

wei of beam box-girders and plate-girders in the tables are & in
peﬂi':ulfw.' luding the rivets ;tnmmthewbmx‘:ma flanges
er, but the weights do not include any all for brackets, stiffeners,
lons or other details, as these will vary, dependent upon the conditions of




282 CAMBRIA ATEEL.

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.

PS&H
2-Plates 2-10" I-Beams
12 Wide. 25 Ibe, per foot.
8%” af
Distanc Center ‘Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34 Use Two Plates,
Wm
= EE AR AR AR
10 90 96 102 100 |115 |12t | 127 | 134 | 140
11 82 87 93 99 | 104 | 110 [ 116 | 121 | 127
12 76 80 85 90 96 |101 |06 |111 | 117
13 69 74 79 84 88 | 93 | 98 |103 | 108
14 64 69 73 78 82 | 86 | 91 | 95 | 100
15 60 64 68 72 77 | 81| 8 | 89 | o3
18 56 60 61 65 72 | 76 | 80 | 88 | 87
17 53 57 60 64 s | 71| 7} 79 | 82
18 50 53 57 60 64 | 67 | 71 | 74 | 78
19 47 b1 57 60 | 64 | 67 | 70 | M
20 45 48 Bl 54 57 | 60 | 64 | 67 | 70
21 43 46 49 52 55 | 88 | 61 | 64 | &7
22 41 44 47 49 52 | 55 | 58 | 61 | &4
23 39 42 45 47 50.| 58 | 55 | 88 | el
24 Fir) 40 43 45 48 | 50 | 53 | 66 | 58
25 36 38 41 43 48 | 48 | 51 | 58 | 56
26 35 37 30 42 44 | 47 | 99 | 51 | b4
27 33 36 38 40 43 | 45 | 47 | 49 | 52
28 32 34 87 30 41 | 48 48 | 50
29 31 33 85 87 40 42 46 48
30 30 32 34 36 38 | 40 45 | 47
31 20 31 33 85 37 | 80| 41|48 | 45
32 28 30 82 34 86 | 88 | 40 | 42 | u4
33 27 20 31 33 35 | 87 | 80 | 40 | 42
34 2% | = s0 | 82 84 | 86 | 87 | 30 | 41
Weight 1 =
ronoghipe | 946 | 908 | 1048 | 1100 |115.0 1201 | 125.2| 1303 |"1e.;‘4
Section g
weem | 901 | 96.3 | 1024 | 108.6 |114.s[:21.0 127.2 | 138.5 | 130.8
Ooafficient of
Deflestion. 0.00000145 0.00000118 0.00000008

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




CAMBRIA BTEEL

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

8afe londs below are figured for fibre stress of 15 000 pounds per square inch, with
r!m holes in both flanges deducted, and include weight of gird

£r.

2-Plates
W' Wide,

- 73

2-12 I-Beams

104"~

315 Ibs. per foot,

Thickness of Plates in Inches.
FPor Thicknesses Greater than 34" Use Two Plates,

1821 | 1409 f 140.7

| S | & | H | 2B F[H|2

132 | 141 | 150 | 15 | 167 | 176 | 185 | 104.| 208
120 | 128 | 186 | 144 | 152 | 160 | 168 | 177 | 185
1mo | 17 | 125 | 182 | 140 | 147 | 154 | 162 | 160
102 | 108 | 15 | 122 | 120 | 186 | 143 | 149 | 156
o | 101 | 107 | 13 | 120 | 126 | 182 | 189 | 145

88 | o [ 100 | 106 [ 112 | 18| 128 |' 185

83 | s | ‘o4 | ‘o9 [ 05| 10| 16| 121 | 127

78 | 88 | &8 | 93 | o8| 04| 100 | 114 | 120

3| 7| 8| 8 | 98| e8| 108 108 | 118

™| | m™| 8| 8| e8| e 102|107

6| | m| 2| 84| 8| | o7 102

e8| | 7n| | 00| sa| 8| 92| @

o | e | e | 72| | s0| 84| 88| o2

57 | e | e | @ | | 7| 81| s 88

85| 0| e | e | | B| 7| 8| 8

8| 6| 0| o8| @| n| u| B &1

51 | 54| 8| e | 64| 8| 71| B| W

© | 2| 68| 0| | 6| 0|l 2B

7| | 88| 57| 6| 63| 66| 60| 78

6| o |2 ® | 8l al sl 7|
“| @| 0| 53| 56| 60| 62| 65| &8

8| | 4| 5| ss| 57| o "%

| 4| | 0| 2| 5| 8| a| &

0| | 6| 48| 5| 8| 6| 0| e

|l al | vl o] B| | 7| ®

144 | 1204 | 1268 | 1323 | 1383 | 1442|1501 | 1561 | 1620
208.2

1585 ]137.4 176.3 | 185.8

g
b

0.000000842

0.000000688

0.000000577
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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
43’ rivet holes in both flanges deducted, and include weight of girder.

w737
2-Plates 2-12/' 1-Beams
14”7 Wide, 40 Ibs, per foot,
10}”.4
i Thickness of Plates in Inches.
Distance Center
to Center of For Thicknesses Greater than 34’/ Use Two Plates.
S 1n
Feot. 3 5 & 7.0 B A8 (0 o R T e |
10 47 | 155 | 164 | 173 | 18| 190 | 199 | 208 | 217
11 133 | 141 | 149 | 157 | 165| 173 | 181 | 189 | 197
12 122 | 129 | 187 | 144 | 151| 158 | 166 | 173 | 181
13 13 | 19 | 126 | 133 | 140| 146 | 153 | 160 | 167
14 05 | 11| 117 | 128 | 130| 136 | 142 | 148 | 155
15 98 | 104 | 100 | 115 | 121 127 | 133 | 139 | 144
16 92 97 | 102 | 108 | 13| 119| 124 130 | 135
17 86 91 96 | 102 | 17| 12| 17| 122 127
18 81 86 91 96 | 01| 106 | 111| 115| 120
19 7 82 86 91 | 95| 100| 105 | 100 | 114
20 73 78 82 86 | 91| 95| 99| 104 108
21 70 74 78 82 | 86| 91| 95 99| 108
22 67 71 75 78 | 82| 8| 9| 94| 99
23 64 63 7 % | 79| 83| 87| 9| o4
24 61 65 63 2 | 76| 79| 83| 87| 90
25 59 62 66 69 | 78| 76| so| s| 87
26 56 60 63 6 | | 7| w| 8| 88
27 54 58 61 64 | 67| w| 7| 7| =
28 52 5 59 62 | 6| e8| m| | m
29 51 54 57 @ | 6l 66l el 72|
30 19 52 55 58 | 60| 63| 66| 69| 72
31 47 50 53 56 | 89| e| o] e[" 70
32 46 49 51 54 | 57| 59| 62| 65| 68
33 44 47 50 52 | 5| 58| 60| 63| 66
34 43 46 43 51 | s8] 56| B9 61] 64
ot nte | 1814 | 1374 | 1433 | 1493 | 1553 | 161.2 | 167.1 [ 173.1 [ 179.0
Bection | 4466 | 1553 [ 1639 | 1727 [1814 I 190.2 | 199.0 | 207.8 | 2167
s 0.000000763 0.000000635 0.000000539

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

span.




CAMBRIA STEEL. 285

SAFE LOADS IN THOUSANDS OF POUNDS
- UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS,

loads below are ﬁs’urcd for ﬁbre n.run of 15000 pom‘lds par square inch, with
rivet holes in both fl lude weight of girder,

3 7!'!
2-Plates 2-15"" I-Beams
147 Wids, 42 Ihs. per foot,
107

S Da Thickuess of Plates in Inches.

Center For Thicknesses Greater than 37/ Use Two Plates,
AR A R AR AR R
20 | 22|23/ o3| 206 | 26| 267 | 2| 239 00| 312/ 828

103|203 213 23| 253 | 243 | 253 | 23| 273 | 283 | 208

] 177186 195 | 204 | 213 | 23| 232 | 241 | 250 [ 260 [ 269

163 (172|180 | 188 | 197 | 205 | 214 | 23| 231 | 240 | 248

A4 |151)150|167| 175 | 183 | o1 | 199 | 207 | 26| 228 | 231

BB |10iefel 1) 1n) 18| 15| 2 208 | 215

138 130 | 146 158 [ 160 | 167 | 174 | 181 | 188 ) 195 | 202

- 125/ 131|188 144 | 151 ) 157 | 164 | 170 | 177 | 183 | 190

1 118|126/ 130 | 136 | 12| 18| 155 161| 167 | 173 | 179

1 12| mi 13| 120 135 | 41| 16| 52| 18| 164 | 170

5 106 | 112| 117| 122 128 134 189 | 145 | 150 161

101 1061 10| 117 | 122 127 | 182 M3 | 148 | 154

. 96| 1011106 111| 116 [ 121 181 | 187 | 12| M7

& 92| 07 102| 107 | 11| 16| 17| 126 181 | 185 | 1
24 88 % 102 107} 11| 116 | 121 125 | 130

- 28 85| 89| o4| o8| 102| 107 | 11| 116 120 | 125 | 120

] 82| 86| 00| 94| o8| 103 [ 107 [ 111 116| 120
. 79| &3| 87| 91| 05| 99| 08| 07| 1| 15| 120
i 76| 0| 84| 88| 91| 95| 99| 08| 107 | L1 115
20 7| 77| 81| 84| 88| 02| 96| 00| 104 107 | 11
30 71| 74| 78| 82| 85| so| o3| 06| 100| 104 108
31 68| 72| 5| 7| s3| 6| %| 98| 97| 100 104
32 66| 70| 73| 77| 80| 83| 87| 90| 94| 97( 101

8 64| e8| 71| ™ 'm| s1| sd| 88| 91| 94| 98
R 62l 66 0l 72! 7wl 7l s2! 8 2l %
— — e -

‘m.147.srmslms‘ 165.2 1711|!ﬂ1 moimcims 200.9 | 206.8
g mzlmo:mo 245.0 | 256.0 | 267.1 | 278.2 | 289.8 | 8006 | 811.6 | 322.8
(Cfcent ol | 0.000000126 | 0000000362 0.000000814 | 0.000000281




288 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15000 pounds tiare inch. wickl
$§” rivet holes in both flanges deducted, and include weight m?:rd..?.- e%, witliy

r 7
2-Flates 2-15" [-Beams
15" Wida, 60 lbs, per foot,
10!"'
Distance Can- Thickness of Plates in Inches.
tar to Center Por Thicknesses Greater than 54" Uss Two Plates.
of Bearings
vt | § I3 3| 5 | 4] 1 |14|0 (14| 1
> !
10 250 | 271|282 | 204 | 306 | 318 | 820 | 841 | 358 | 365 | 377
11 236| 246| 257 | 267 | 278 | 280 | 209 | 810 | 821 | 832 | 342
12 216|226 | 235| 246 | 255 | 265 | 274 | 284 | 204 | 304 | 34
13 199|208 | 217 | 226 | 235 | 244 | 253 | 262 | 272 | 281 | 200
14 1851 103 202| 210 | 218 244 | 252 | 261 | 260
15 1781811 188 | 196 | 204 | 212 | 200 | 227 | 285 | 248 | 251
16 162|169 | 177! 184 | 191 | 198 | 206 | 213 | 221 | 228 | 235
1 152|159 | 166| 173 | 180 | 187 | 194 | 201 | 208 | 215 | 22
1 144 | 150 [ 157 | 163 | 170 | 176 | 183 | 190 | 106 209
19 136 | 143 | 140 | 155 | 161 | 167 | 173 | 180 192 | 188
20 130 | 185 11| 147 | 158 | 150 | 165 | 171 | 176 | 182 | 1s8
21 123|129 134 | 140 | 146 | 151 | 157 | 162 | 108 | 174 | 179
22 118 | 123 (128 | 134 | 139 | 144 | 150 | 1556 | 160 | 166 | 171
23 13| 118 | 123| 128 | 133 | 135 | 143 | 148 | 158 | 159 | 164
24 108|113 | 118| 123 | 127 | 182 | 187 | 142 | 147 | 152 | 157
25 04108/ 113| 118 | 122 | 127 | 132 | 186 | 141 | 1401 151
26 00| 104|200 13| 118 | 122 | 127 | 181 145
27 96| 100|105 | 100 [ 113 | 118 | 1S 126 | 181 | 1385 | 140
28 93| o7 (101 106 | 100 | 113 | 118 | 122 | 126 180 | 18

™| 82| 86
76l sol 83l s7) ol es| 97| 200 3041 107 111

34

Weight per | | | | |
"‘B‘:m 157.6/194.01200.4) 206.7 | 213.1 | 2105 | 225.8 | 250.2 | 238.6 | 245.0 | 251.4
Min Joialoe ] | |
Saction =

sl :ﬁs.zim.alm4 2041 | 805.8 | 817.5 | 820.3 | 341.1 | 853.0 | 864.9 | 876.8

Ooeliant of | 0,000000350 0,000000308 0.000000266 | 0.000000240




CAMBRIA STEEL. 287

m LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

fe loads below are ﬁgnred fnr ﬁbvrmm of 15 000 uare inch, with
holes in both fl ted, and include weight ofw 4.y 2

7Y

2-Plates 2-15" I-Beams
15" Wide, 80 Ibs, per foot,

103"

Thickness of Plates in Inches.
For Thicknesses Greater than 34" Use Two Plates.

Bla| 2|80 & |31 |24 23|25 1}
900 a1 | 82| sa4 | 845 | 857 | ses | sso| ser | 408 | 4na
272|283 | 298| 308 | 814 | 224 | 885 | 345 | 356 | 308 | 877
250|250 | 260| 278 | 288 | 207 | 807 | 316 | 326 | 836 | B45
231 (289|248 267 | 205 | 274 | 253 | 202 | 301 | 310 319
24| 22| 20| S| N7 | 36| W8 | 7| 29| WS| 206
200|207 (25| 222 | 20| 238 | 245 | 253 | 201 | 269 | 278
187 | 194 | 201 | 200 | 216 [ 228 297 | 244 | 22| 259
176 | 183 | 190 196 | 23 | 210 | 27 [ 23| 20| 27| 24
167|178 | 179 | 185 | 192 | 198 | 201 21 [ 27| 24| 20
158|164 | 170 176 | 182 | 188 | 194 | 200 | 6| 22| 218
160 | 156 | 161| 167 178 | 184 190 [ 106 201 | 207
148 | 148 150 | 161 | 170 | 175 | 181 | 186 | 192 | 197
136 | 141 | 147 152 | 1657 | 162 | 167 | 173 | 178 | 188 | 188
130 40| 15| 150 | 155 | 100 | 165 | 170 | 178 | 180
125 | 130 159 | 144 | M9 | 155 | 158 | 108 | 168 | 178
120124 120} 133 | 188 | 148 | 147 | 152 16! 161 | 168
105|120 194| 128 | 138 | 187 | 142 | 146 | 150 | 165 | 169
11| 115|119 120 128 | 132 | 188 | 141 | 45| 149| 158
107| 11| 115( 119 | 128 | 127 | 131 | 136 | Mo | 144 | 148
108 (107 [ 111 15| 10| 128 | 127 | 181 | 15| 189 | 143
100/ 104|107 11| 15| 19| 128 | 127 | 180 134 | 188
97(100f10¢) 108 | 11| 15| 19 | 122 | 126 | 130 134
of o7 (101 104 | 108| 111 | 15| 119 130
oL| oi| e 101 | 105| 108 | 12| 115 119[ 122 | 128
83l o1l & 1021 1051 108/ 12l 15| 18l 122
; m.almoirzm! 2«:.7!%1‘ms.s!m.a!imz,[m.slm.o 2914
| |

rm.rimnimaim-x‘mqm.sim.t %7 . \ms 4144
0.000000218

0,000000505 { 0.000000269 l 0.000000239




288 : OAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Safe loads below are figured for fiber stress of 15000 pounds d_per square inch, with

17 rivet holes in both flanges deducted, and include we:g'ht girder.
Fs‘”
2-Plates 2-18" |-Boams
16 Wide, 55 Ibs, per foot,
10§74

istanos Oaa- Thickness of Plates in Inches,

tor to Centar For Thicknesses Greater than 3{'’ Use Two Plates.

of Bearings

Pt | 3 (43| F | 43| 1 |1ds| 23 |2 ] 13 |10 1
16 | 227|237 | 247| 258 | 268 | 278 mnl 200 | 300 | 320 | 330
168 | 213|222 232| 242 | 251 | 261 ( 271 | 280 | 200 | 300 | 310
13 200| 200|218 | 227 | 27| 246 | 255 | 264 | 273 | 282 | 201
1 189 198 | 206 | 215 | 228 | 232 | 241 | 249 | 258 | 267 | 275
10 |179|187|195| 208 | 212 | 220 | 228 | 236 | 244 | 258 | 261
20 |170|178|186| 198 | 201 | 200 | 217 | 224 | 282 | 240 | 248
21 162|169 177 | 184 | 191 | 199 | 206 | 214 | 221 236
22 155 162|169 | 176 | 188 | 190 | 197 | 204 | 211 | 218 | 225
28 |148| 155|361 | 168 | 175 | 182 | 188 | 195 | 202 | 209 | 215
24 |142|148|755| 161 | 168 | 174 | 180 | 187 | 103 | 200
26 |186|142|148| 155 | 161 | 167 | 173 | 170 | 186 | 192 | 188
26 131|137 143 | 149 | 155 | 161 | 167 | 178 | 170 | 185 | 191
27 | 126]132|137| 148 | 149 | 155 | 160 | 166 | 172 | 178 | 188
28 122|127 183 | 138 | 144 | 149 | 155 | 160 [ 166 | 171 | 177
20 |17 198 | 138 | 189 | 144 | 49| 155 | 160 | 165 | 171
80 |118|119|7124| 120 | 134 | 189 | 144 | 150 | 155 | 160 | 165
a1 110 115|120 | 125 | 130 | 135 | 140 | 145 | 150 | 155 | 160
82 |106]|111|16| 121 | 126| 180 | 185 | 140 | 145| 150 | 155
33 108 108|112 | 117 | 22| 127 181 | 136 | 141 | 145 | 150
34 |100|105|700| 134 | 18| 128 | 127 | 182 | 137 | 141 | 146
35 97|102|106| 10| 115 | 119 | 124 | 128 | 183 | 187 | 142
36 95| 99)108| 107 | 12| 116 120 125 | 120 | 183 | 138
33 92| 96100 104 | 109 | 113 | 117 | 121 | 125 | 130 | 134
3 90| 94| 98| 102 | 106 | 110 | 14| 18| 12| 126 180
39 871 o1l 951 99 08l 1071 m | 1151 Mol 1281 127
i Rl |

,fmtmssumzmo]m.s 220|204 | 202 | A81| UOS | BT | 2684
Seotion | P

Modulns, “.An.bms'j_ﬂlsssﬁ 402.1 | 417.5 | 433.0 44&81464.2|479.3 495.4

ﬂmﬂcknl:‘- of 1 0.000000193 0.000000170 0.000000154




CAMBRIA STEEL. 280

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR

BEAM BOX GIRDERS.
T e et o S e apes b Tl

s&ﬂ

2-Plates 2-20/" [-Beams
16" Wide, 65 Iba, per fool.

112"'
Thickness of Plates in Inches,

) Cen-
’hhﬂ. For Thicknesses Greater than 34 Use Two Plates.
intet | 3 (4R F | BB [ X | 1o | 13 Qo] 14 | 14| 13
15 275|286 297| 808 | 820 | 331 | 843 | 354 | 865 | 877 | 888
16 257|268 279| 259 | 800 | 810 | 821 | 832 | 343 | 850 | 864
:I.z 942|252 262| 272 | 22| 292 | 802 | %12 | 22| 333 | 348
1 200 | 298 | 28| 2657 | 206 | 276 | 285 | 205 | 805 | 814 | 3
19 217 | 26| 235| 244 | 252 | 261 | 270 | 280 | 288 | 298 | 307
20 206| 214 | 228| 281 | 240 | 248 | 257 | 268 | 274 | 283 | 201
21 106! 204 | 212| 220 | 228 | 287 | 245 | 258 269 | 27
22 187 | 195 (203 | 210 | 218 | 226, 234 | 241 | M9 | 257 | 265
23 179 | 186 | 194 | 201 | 209 | 216 | 28 | 281 6 | 53
24 172/ 179 | 186 | 198 | 200 | 207 | 214 | 221 | 228 | 236 | 248
25 171178 185 | 192 | 199 | 206 | 212 | 210 | 206 | 233
26 165 | 171 | Y 184 | 101 | 108 | 204 | 211 | 217 | 224
gz 158 | 165 | 171 | 178 | 1 190 | 197 200 | 216
153159 165 171 | 177 | 184 | 190 | 196 | 202 | 208
20 148|154 | 160 | 165 | 171 | 177 | 188 195 | 201
30 148|149 | 154 | 160 | 166 | 171 | 177 188 | 104
31 188|144 | 149 | 155 | 160 | 166 | 171 | 177 | 182
32 134|139 | 45| 150 | 155 | 161 | 166 | 171 | 177 | 182
a3 180 185 | 140 | 145 | 151 61| 166 | 17| 177
84 1261131 186 | 141 148 | 151 156 | 161, 166 | 171
35 122|127 | 132 | 187 | 142 | 147 | 152 | 157 | 162 | 166
38 119124 120 133 | 138 | 143 | 148 | 152 | 157 | 102
3 16| 120| 125 | 130 180 | 144 | 148 | 158 | 157
13| 117| 12| 126 181 | 135 | 140 | 144 | 149
10/ 141 119/ 123 | 1271 1321 136 141 | 1451 140
mz}z&o‘m‘ms'm.i mz‘m: 260.8 | 276.7 | 288.4
]
428.7 445.7) 462.7 | 479.7 | 496.7 513.81&12 B48.1 | 565.8 | 6825
{o) |
0,000000168 0.000000147 0.000000131 0.000000119




200 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Safe loads below are figured for fiber stress of 15 000 pou.ndsrper square inch, with

18" rivet holes in both flanges deducted, and include weight of girder,
r T8
2-Plates 2-20" 1-Beams
16" Wide, 80 Ibs. per foot,
= 1147+
Distanc G- Thickness of Plates in Inches.
ter to Denter For Thicknesses Grester than 84" Uss Two Plates,
of Baarings
ret | 3 |5 B |1 |14 23 |15 03 |02 13
15 900 | 320 | 831| 843 | 3854 | 865 | 876 | 387 | 899 | 410 | 42;1
16 200 | 800 | 811| 321 | 832 | 842 | 353 | 363 | 874 | B84 | 895
Ly 273|283 (292| 802 | 312 | 322 | 832 | 842 | 852 | 362 | 872
18 258 | 267 | 276| 285 | 205 | S04 | 813 | 223 | 832 | 342 | 851

19 244 | 258 262| 270 | 279 | 288 | 207 | 206 | 815! 824 | s

20 2321240 ( 240| 257 | 285 | 274 | 282 | 201 | 200 | %07 s16
21 221 | 229 287 | 245 | 253 | 261 | 269 | 277 | 285 | 298 | 301
22 211 (2185|226 | 234 | 241 | 249 | 256 | 264 | 272 | 29| o287
23 202|209 216| 228! 231 | 238 | 245| 258 | 260 | 267 | 275
24 193 | 200 207 | 214 | 221 | 228 | 235 | 248 | 240 | 256 | 263

25 186 | 192 199 | 206 | 212/ | 219 | 226 | 232 | 239 | 246 | 9258
26 178 185 | 191 | 198 | 204 %(1% 217 | 224 | 280 | 238 | 243

27 172 | 178 | 184 | 190 | 196 200 | 216 | 221 | 298 | 234
28 166 | 172 | 178 | 184 | 189 | 195 | 201 | 208 | 214 | 220 | 226
29 160 ( 166 | 171| 177 | 183 | 189 | 195 | 200 | 206 218

84 [ 186|141| 146| 151 | 156| 161 | 166 | 171 | 176 | 181 | 186

Seetion | 463.81480.4/497.1| 518.5 | 530.6 | 547.3 | 564.1 | 5812 | 597.8 | 6147 | 81,7

Ooefflatent of | - 600000149

Deflsotion, 0.000000133 0.000000119 0.000000110




CAMBRIA STEEL. 201

Safe load

SAFE LOADS IN THOUSANDS OF POUNDS

UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
ds below are figured for fiber stress of 15000 poun Mycrsqmaimh with

rivet holes in both flanges deducted, and include weight

" 9‘”

2-Plates 2-24" I-Boams
18" Wide, 80 Ibe, por foot.

laif.r..‘

Thickness of Plates in Inches.
For Thicknesses Grealer than 24" Use Two Plates,

E
=
%
&
88
B
-

| Hf 141 |15 14 le‘z 11 | 1% 1§
806|411 | 427 442 | 438 | 473 | 4% | 505 551
871! 886| 400| 415 | 429 | 444 | 458 | 478 502 | 517
840 | 363| 877| 890 | 404 | 418 | 481 | 445 | 459 | 478 | 487
890 | 343 | 856 | 869 | 881 | 894 | 407 | 4: 446 | 460
812|825 837 | 849 | 861 | 874 | 886 | 398 | 411 | 428 | 435
207 308| 820| sa2 | s43| 855| s07 | 879 | o0 | 402| 414
253 [ 204 | 905| 816 | 327 | 838 | 849 | 861 | 872 | 883 | 894
270 (280 | 201| 802 | 812 | 828 | 883 | 844 | 855 | 365 | 876
258 208 278 | 283 | 200 | 809 | 819 | 829 [ 880 | 340 | 860
247 (257 | 267 | 276 | 286 | 206 | 806 | 35| 825 845
237 | 247 | 256 275 | 284 | 203 | 808 | si2 881
28| ;7 (6| 25| 264 | 273 | 22| 291 818
20|28 87| 26| 254 | 263 | 272 | 20 306
212 20| 29| BT M5 54| 22| 20 205
205|213 2! 20! 237 25| 28| M1 285
199 | 206 | 213| om | 200 | 287 o | 252 . 276
192199 | 206 | 210 | 22| 20| 237 | 214 267
193 200| 207 | 215 | 22| 20 258

! 22 251

213

236

230

294

8
BBEER BUEEE BUES
SESHE BEBEZ JREE8 2

200 | 26| 28
5 |10 176|158| 190| 196 | 208 | 200 216
6 |15) 171|178 18| 191 | 197 | 204 200
3 160 | 167 | 178 | 179 | 186 | 192 | 108 | 205
3 156 | 162{ 168 | 175 | 181 | 187 | 193 | 190 218
80 152/ 1581 164! 170! 176 | 182 188 104 212
;‘hlmﬂmmo 275.6 | 236.2 | 203.9 | 3015 | 809.2 | 8168 | 3245 | 3321

|
|
m |m15ma: 1/ 663.4 | 686.7 | 710.0 | 733.3 | 757.1

E
g
8

0.0000000083 0.0000000870 0.0000000778 0.0000000713




202 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for a

fiber stress of 15000 pounds Eer 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.
L..a-.j._a hq -F_l
Wab Plata Flange Angles Wob Plate Flange Angles
U 3¢ %u 5 X 8L 200 > B0 B’ % k3P
) | | . —T
Dstanee | Thickness of Flange | Thickness of Flange
Eﬁi’i Angles in Inches. Angles in Inches,
Tl | % | % | % | % | x| x| %
256 59 74 87 69 85 101
26 57 71 84 67 82 97
7 55 68 81 92 64 79 93
28 53 66 78 89 62 76 90
20 51 63 7 86 60 74 87
30 50 61 78 - 58 71 84
31 48 59 70 80 i) 69 81
32 46 57 68 78 54 67 7
33 45 b6 66 75 53 65 6
34 44 M 64 73 51 63 4
35 42 53 62 71 50 61 72
36 41 b1 60 60 48 59 70
37 40 50 59 67 47 58 68
a8 89 48 o7 66 46 b6 66
39 38 47 56 64 H“ 55 65
40 87 46 54 62 43 53 63
41 36 45 53 61 42 52 61
42 85 44 52 59 41 51 60
43 35 43 51 58 40 50 59
a4 34 42 49 57 49 57
45 33 41 48 55 39 47 56
46 32 40 47 5 38 46 55
13 82 39 46 : 37 45 h
81 a8 45 52 36 44 53
49 30 a8 44 51 35 H 61
B0 30 a7 H“ 50 85 43 b0
b1 29 36 43 49 b 42 49
52 20 35 12 48 33 41
B3 28 35 41 47 83 40 48
b4 28 34 40 46 32 40 47
Weight per
win 741 86.9 99.7 11L7 e 90.8 108.6
Pounds,




CAMBRIA STEEL. 203

' 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
fiber stress of 15000 pounds per square inch on the net section, The net section is

| pbtained by deducting holes figured at 7§ of an inch in diameter (for 84 rivets) from
]_’mh flanges.

= =3
Web Plate . Flange Angles Wab Plate 9 Flange Angles
30" x %ﬂ B = 3%0 33” X %ﬂ' ar.r x 3}5”
Sk, |
. Distance | Thickness of Flange | Thickness of Flange
gzt; Angles in Inches. Angles in Inches.
Ll
e % | % | % | x| % | % | % | %
30 74 a1 | 108 83 103 122
381 71 105 81 100 118
32 69 86 101 116 78 97 114 131
a3 67 83 113 76 9 111 127
34 65 81 95 109 74 o1 107 123
35 63 78 93 106 72 88 104 119
36 61 90 1 70 86 101 116
a7 60 74 83 101 ] 84 9 113
38 58 72 8 a8 66 81 96 110
89 57 70 83 64 9 M 107
40 55 69 81 93 63 a1 104
41 i) 67 79 a1 61 75 89 102
42 53 65 77 89 60 74 87 99
43 51 64 75 86 58 72 85 97
4 50 62 74 85 57 70 83 95
45 49 61 72 £3 56 9 81 93
46 48 60 71 81 5 67 79 9
47 47 58 69 79 53 66 78 89
48 46 57 63 77 52 64 7 87
49 15 56 66 76 51 63 75 85
50 44 55 65 74 50 62 73 84
bl 43 b4 64 73 49 61 72 82
gg 43 53 62 72 48 59 70 80
42 52 61 70 47 58 69 79
64 41 51 60 69 16 57 68 77
55 40 50 59 68 46 56 66 76
:1:] 39 49 58 66 45 55 65 i)
Gg 39 48 b7 65 44 54 64 73
B 88 47 56 43 53 63 72
59 37 46 85 63 42 52 62 71
Bt
oot in 86.6 | 1004 | 1162 | 1294 | 904 | 1052 | 120.0 | 133.2




204

CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for a

fiber stress of 15 000 pounds
obtained by deducting holes
both flanges.

er square inch on the net section.
Egured at 74 of an inch in diameter (for 34" rivets) from

The net section is

Web Plata 36" 3 34"

==

Wob Plate 86" X 8g"”

I‘ ﬁﬂ' x 6!!' x yt.f
Plangs Angles 6 X 6 'wl‘"g’ :fm o 4
Disince | Thickness of Flange | Thickness of Flange
g:g: Angles in Inches, Plate in Inches.
Bearings
mPest | % | X | % | % | X | % |%|% |1
30 108 134 150 | 183 28 | 255
31 104 130 154 177 230 | 247 | 261
32 101 125 149 171 223 | 239 | 256
33 a8 122 144 166 216 | 282 | 248 | 264
34 95 118 140 161 210 | 225 | 241 | 256
35 92 115 136 157 204 | 219 234 | 249 | 284
38 90 112 132 | 152 198 | ;8| 27| 242 | 257
3 87 109 120 148 198 | 207 | 221 | 285 | 250
3 85 106 125 144 188 | 201 | 215 | 229 | 243
39 83 103 122 141 183 | 196 | 210 | 228 | 237
40 81 100 119 187 178 | 191 | 205 | 218 231
41 79 98 116 134 174 | 187 | 200 | 218 | 225
42 77 9% 113 131 170 | 182 | 195 | 207 | 20
43 7 93 111 128 166 | 178 | 190 | 208 | 215
EEY 4 a1 108 125 162 174 | 186 | 198 | 210
45 72 89 106 122 158 | 170 | 182 | 194 | 205
46 70 87 104 119 155 | 166 | 175 | 180 | 2m
a7 69 & 101 117 152 | 163 | 174 | 185 | 197
48 67 81 99 114 149 | 160 | 171 | 182 | 103
49 66 82 97 12 146 | 156 | 167 | 178 | 189
50 65 80 9 110 143 | 153 | 164 | 174 | 185
51 63 79 93 108 140 | 180 | 160 | 171 | 181
52 62 77 92 106 187 | 47| 157 | 168 | 178
53 6l 76 90 104 135 | 144 154 | 164 | 174
54 60 74 88 102 132 | 142 152 161 | 171
55 590 73 87 100 180 | 139 | 149 | 158 | 168
56 58 72 85 a8 127 | 187 | 146 | 156 | 165
l'sg 57 70 84 9 125 | 134 | 144 | 153 | 162
B 56 i} 82 % | 13 | 132 | 141 | 150 | 150
59 55 68 81 93 121 | 130 | 189 | 148 | 157
Weight per
Footin | 107.5 | 1263 | 1447 | 1627 | 214.1 | 226 |287.0 | 249.8 | 261.7
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AFE 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
stress of 165000 pounds uare inch on the net section. The net section is
ned by deducting holes gurg at one inch in diameter (for 7¢" rivets) from both

T Wob Plata 427 3 3¢

Flange Angles 6" X< 6" X 34"
Plange Plates 147

Web Plata 42"/ X 95"
Flange Angles 6" X 6"

IS

Thickness of
w | Flange Angles
of in Inches.

% | % | % | X | % | % | %

Thickness of Flange Plate
in Inches.

&

Foet.
189 164 240 257 | 5| 202 | 809
{ 135 160 184 24 250 | 267 | 284 | 801
181 155 179 244 | 200 | 276 | 203
128 151 174 221 247 | 253 | 200 | 285
89 125 148 169 216 291 | 247 | 260 | 278 | 809
4 122 144 165 210 205 | 210 | 256 | 271 801
41 110 140 161 205 220 | 235 249 | 264 | 204
116 157 157 200 215 | 200 | 243 | 258 | 287
L 13 134 154 195 210 | 24| 208 | 252 | 280
44 111 131 150 191 200 | 209 | 283 | 246 | 274
45 108 123 147 187 200 | 214 | 227 | 241 | 268
46 106 125 144 183 196 | 200 | 222 | 235 | 262
103 122 141 179 192 | 205 | 217 | 230 | 258
4 101 120 138 175 188 | 200 | 213 | 226 | 251
b 99 17 135 172 184 | 196 | 20| 221 | 246
50 a0 115 132 168 180 | 192 | 204 | 217 | 21
B51 95 113 130 165 177 189 | 200 | 212 | 236
52 o 111 127 162 173 185 | 107 | 208 | 232
- b3 2 109 125 159 170 181 | 198 | 204 | 227
b4 90 107 122 156 167 178 | 180 | 201 | 228
X gb 88 105 120 153 164 175 | 186 | 197 | 219
8 87 103 118 150 161 172 | 188 | 108 | 215
53 85 101 116 147 168 | 169 | 179 | 190 | 211
t g 81 90 114 145 156 | 166 | 176 | 187 | 208
- B9 82 08 112 142 158 | 163 | 178 204
80 81 94 110 140 150 | 160 | 170 | 180 | 201
81 80 ™ 108 138 148 | 168 | 168 | 178 | 197
; 78 93 107 138 145 | 1566 | 165 | 175 | 194
1 77 91 105 133 M3 | 153 | 162 | 172 | 191
b 76 90 103 131 141 150 | 160 | 169 | 188

:
£
g
2
4
E
g
i
g
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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 4
fiber stress of 15000 pounds square inch on the net section. The net section is
Ebmined by deducting holes figured at one inch in diameter (for 74" rivets) from both

anges.

n B
Web Plate 48" 3 34" Ly Fl:: : po X/ﬁv” »
Flange Ang i
Flange Angles 6" 6
i Flange Plates 14"

‘Thickness of

Distanoe Thickness of Flange FPla
Genter to | Flange Angles Y inches & te
Center of in Xnches. ’
e | % | % | % | % | % | % | % | 1| 1%
35 166 195 224 283 803 | 822 | 842 | 862
38 161 190 218 25 204 | 318 | 833 | 852
37 157 185 212 267 266 | 805 | 824 | 842
38 158 180 206 260 279 | 207 | 815 | 333
38 149 175 201 254 272 | 280 | 807 | 825 | 361
40 145 171 196 247 265 | 282 | 200 | 817 | 35
41 141 167 191 241 258 | 275 | 202| 809 | 843
42 138 163 187 6 952 | 289 | 285 | 802 | 335
43 135 150 182 230 246 | 263 270 | 205 | 327
EE 182 165 178 225 21 | 26| 22| 288 | 820
45 120 152 174 220 245 21 | 266 | 282 | 312
46 126 149 170 215 230 | 245 | 260 | 25| 306
47 123 145 167 211 25 | 240 | 255 | 270 | 209
a8 121 142 163 206 221 | 285 | 210 | 261 | 203
40 118 140 160 202 216 | 230 | 24| 259 | 287
50 116 137 157 198 212 | 26| 240 | ‘258
51 114 134 154 104 208 | 221 | 25| 248
52 112 151 151 190 204 | 217 | 20| oM
109 120 148 187 200 | 213 | 226 | 280
54 107 127 145 183 196 | 209 | 222 5
55 105 124 142 180 198 | 205 | 218 | 230 | 256
56 104 122 140 177 201 | 214 | 226 | 251
57 102 120 187 174 186 108 | 210 | 222 | 247
58 100 118 135 171 183 | 195 | 206 | 218 | 242
59 116 133 168 179 | 101 | 208 | 215 | 238
60 97 114 131 165 176 | 188 | 200 | 211 ' 234
81 9% 112 128 162 174 | 185 | 196 | 208 [ 231
62 o4 110 126 160 171 | 182 | 108 | 204 | 227
63 100 | 124 | 157 | 168 | 19| 100 | 201 ' 5%
64 91 107 122 165 165 | 176 ' 187 | 198 | 220
Weight par
Foobin | 142.5 | 160.9 | 178.0 | 2323 | 244.2 |256.2| 268 | 270.9 | 303.7
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GRILLAGE BEAMS FOR FOUNDATIONS.

" In designing foundations for walls or columns carrying heavy loads resting upon
soil, it is necessary to distribute the weight over a suitable area, and this is
dily accomplished, in a small depth, by using a grillage composed of steel beams
dded in concrete, thus obviating the necessity of large masses of masonry and
excavations. For heavy loads on soil of small bearing power three tiers of
may be necessary, while for 1fi§hu:r loads and soil of greater bearing power
o tiers of beams will ordinarily suffice,
“The grillage beams which are to be surrounded by concrete should be spaced not
than 3’/ apart in the clear between the flanges, so that the concrete may be thor-
thly rammed between them and gas-pipe, or lard cast-iron hould
used to maintain the beams in proper position,
Knowing the total weight to be carried and the allowable intensity of loading per
e foot of the supporting soil, the area of the footing n:quir:g can be reacr;;y
, which taken into consideration with any other conditions limiting the form or
ortions of the footing, will determine the external dimensions of the foundation,
& beams may be considered as subjected to a uniform load extending over a por-
n of their upper surfaces, the centre of which is at the centre of ﬁn&l’.h o(p‘;u:-
s, and as being uniformly supported from below throughout their length.
‘Under these circumstances, the maximum bending moment will occur at the
tre of the beam and, using the notation given for the upper tier in the sketch
pw, this bending mament for one beam will be as follows :

Bending moment in inch pounds = ¥ (e—1h)

which c and b are expressed in inches and W is the total wem pounds on
pne beam, obtained by dividing the total load by the ber of i
tier in question.
* This formula for the bending moment is the same as that for a beam of the length
i{e — b) supported at the znga and un‘sﬂwml! loaded with the total weight W, so
the proper sizes of beams, bending i 1, may be obtained directly from
tables of safe loads unifomiy distributed for Cambria I-beams, on pages 76 to 86
sive, or for cases in which the lengths are shorter than those given in these
es, the sizes may be calculated from the coefficients of strength or the section
duli given in the tables cf&:nrcniu of I-beams, pages 156 to 150 inclusive, tak-
g care, however, to use as enﬁ!h. the distance (¢ — b), for the upper tier, and
corresponding figures for the other tiers.

After determining the size of beam required based ;?on bending, as stated above,
i examination should also be made of the capacity of the beam web to resist buck-

This may be done by considering the web as a column of hcifht equal to the

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 190 to 193, using the
proper safety factor.
M the beam web is found insufficient as a column when calculated in this manner,
a beam with a web of greater thickness should be tried until one is found that will
‘meet this requirement and the conditions for bending ; or it might be more economi-
cal, in some cases, to use the beam with the thinner web and provide it with suffi-
clent separators, !{ttlng between the beam flanges, or stiffeners secured to the web to
ist it in resisting as a column.
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TYPICAL DETAILS FOR STEEL COLUMNS.
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TYPICAL DETAILS OF COLUMN BASES AND
PLATHE GIRDERS.

000 (*2ai(=] 000" 0O o

=]

0000000

w0 000000
Qoio0
o

10 0 Cli0 O

0.0.0.0.0.0




300 CAMBBIA. STEEL.

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for
Steel and Iron.

New York, | Chicago.
T | et

Philadelphia, | Boston.
g | B

Pounds per Square Inch.

COMPRESSION : Rolled Steel . . . . .
Rolle@Bteel . ... .. .o et
(31 5 LSRN RRR SRR . i R e
Wrought Iron ........

(in Short Blocks)
Steel Pins and Rivets gBearmg)

‘Wrought Iron Pins and Rivets (Beanng)
TENSION: Rolled Steel . . . ... ..
BEGHEESteel) .. 5 iie i e 0in g A i
Cast SN s s, ¢ o (et i
grought L R g bt

EXTREME FIBER STRESS—BEN DING

Rolled SteclBBEMS il & s e v e
“  Pins, Rivets and Bolts .

Rlveted “  Beams (Net Flange Section)

Rollcd Wrought IronBeams. . . . . .

“ Pins,Rivets & Bolts

Riveted ¢ « Beams (Net Flange

section) W e sia. e Bieim e @

Cast Iron—Compression Sxde .....

5 SRR P e 0%, e

Compression in Flanges of Built Beams,

P TS R o L R meb R T

Compression in Flanges of Built Beams,

rORERR B ;. oy el @ e w s

SHEAR: Steel Web Plates . . . . . . .

Steel'Web Plates . ¢ . .. ... ...

“ Shop Rivetsand Pins . . . . . .

“” “ “ “ i i RS e s IS

% Field Wy R L

“ " “ “w e

il (o SR G N o 1, S8 s
g Lo L TR S S ERA N

Wrought Iron Web Plates . . . . ...
“  Shop R:vets and Pins . .,

8 L R L e L RS

ot IRP L Bolts .......
(3777701 A =k ST ST

COLUMNS: Mild Steel ... .....
VLS T R T S e S R I
WrotghtIron, = o o + ¢ o % /s s s 3

Cast Iron'. . . . . T e

16 3001

12500
17500
145001
16 250
12500

* Reduced by approved modern formulez. { Mild.

| Medium,

tReduced by Gordon’s formula. Reduced for eccentric loads.
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ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Live Loads for Floors in Different | New York, | Chicago, [Philadelphia.| Boston,
Classes of Buildings, Exclusive 1902, 1902, 1902. 1902,
of the Weight of the Materials .
of Construction. Pounds per Square Foot.
Dwellings, Apartment Houses, Hotels,
Tenement Houses or Lodging Houses '] 60 40 70 50
Oﬁice Bulldmgs—Flrst PROOE . ruie. o s 150 100 100 100
above First Floor. . . . 75 100 100 100
Schoo]s or Places of Instruction . . . . . 75 R o 80
Stables or Carriage Houses . . . . . . . 75 {1& 3 5
Buxldmgs for Public Assembly 90 100 120 150
“ Ordinary Stores, Light Manu-

facturing and Light Storage 120 100 120
Stores for Heavy Materials, Warehouses

EndEactaries . iy o e . 150 . 150 250
Roofs—-—Pltch less than 20°. ) e 50 25 30 25

S aore e, DS s S 30 25 30 25
Sidewalks . . ... b 300 Nl A BT
Public Buildings, except Schools 3 5 R < i ke 150

Allowable Unit Stresses for Ma-

sonry and Building Materials.

COMPRESSION. Pounds per Square Inch,
Concrete (Portland) Cement,1; Sand, 2;

Stone, 4 230 55 208
Concrete (Porlland) Cement l Sand 2

ol T B R A R R 1 208 o o
Concrete (Rosendale or equal) Cement, 1;

Sand, 2: Stone; 4. ¢ ., s e 125 5 - S o
Concrete (Rosendale or equal) Cement, 1;

Sand, 2; Stone, 5 111 € 5 ol
RubbleStonework PortlandCementMortar 140 E g 139 al

Rosendale ¢ 111 i ere % o ey

“ £ Lime and “ L4 97 LR 111 o e

it = Lime Mortar 70 St 6034 o v
Brickwork in Portland Cement Mortar

Cement,1; Sand, 83 . . ... ... 250 & - 208 M=
Brickwork in Rosendale, or equal, Cement

Mortar; Cement,1; Sand, 3. . . . . . 208 e o o b4
Brickwork in lee and Cement Mortar ;

Cement, 1; Lime, 1; Sand, 6 160 Mends 167 B o
Brickwork in Lime Mortar; Llrne $: Sand 4. 111 -l 111 A3
Dunens:on Stonesm (,ement Mortar . . . Ael Ty 70 e e

¢ , Dressed

L e bt e o T Y SR P AL 97 SN Wy
Granites (according to Test). . . . . . . [1000to 2400| . . . ey =
Greenwich Stone . . . . . SRR T 1200 A Sl
Gneiss (NewYork City) . ... ... 1300 Wt
Limestone (accordmg to Test) sl e | OB 2800 | . i e
T AR RS U TR A D L. 600to 1200 . . . S
Sandstone ( i EELCNY L L G PARBESIERO ] v . =
Bluestone (North River) . S e 2000
Brick (Haverstraw, Flathse) i s 300
T e AR 1000

*Stables less than 500 Square Feet in Area
“ over

Make proper allowance for Wind at 30 Ibs. per Square Foot Horizontal.
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CAMBRIA STEEL.

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for  |New York,| Chicago. | Philadelphia, | Boston,
Masonry. 1902, 1902. 1902, 1902,

EXTREME FIBRE STRESS—BENDING Pounds per Square Inch.
Bramite ¢« i olews Bus o s it ey = 180 e s .5
Greenwich Stone e 150 . & atiats
Gneiss (New York Clty) TR < 150 50 S
TAMEStOne ¢ o < « o« o o o s e 150 . s aie e

1T R R SRV . B B R A 400 o
BEBlO G il v olaiw v e s e e 120 =$a
ERETNEERAT v s G L SN e 100 oo LR
Bluestone—North River. . . . . . . 300 . ) o
Concrete (Portland) Cement,1; Sand,

S oonendy  ola o - TERC G b 30 . S SR
Concrete (Portland) Cement,1; Sand,

2; Stone, 20 ©. - %
Concrete éRoscndale or equal) Cement

1; Sand, 2; Stone, 4. 16 . g
Concrete ( Rosendale or equal) Cement,

Y Sand, 2-Stone, B o ool v w6 10 i &
Brick(Common) B o Pyr gt ¥ 50 e ’
Brickwork (in Cement) . . . .. .. 30 S .
Allowable Unit Stresses for

Timber.
COMPRESSION :
Oak,withGrain, . . ... .. 900

LI AR g SR N £ a 800 s 250
Yellow Pine, with Grain. . . . . 1000 A

T apross % AN 600 oo 9124 250
thte €6 alEh L e 800 s
1 aorORE S S i s le 400 i g 150
Spruce, withGrain . . « o o o » 800 500 o
SELORRITE. SR C 1Y et 400 50 150
Locust, with - ¢, |, .'¢ o 1200 o

vt Cobdons 0 | SO WL s e o] 2000 . .
Hemloekywith'* ' J a5, < 's's i 500 ey

s¢ AcYoss Y | T s o e 500 - 4125 e
Chesthut; with % & S awi < o014 » 500 S 55

- 7 S R P P e s e
TENSION:

Wellow PINe . o 10 J o oioya o=5a 1200 . 1800

Do e R R R S o T 800 .o

SPIUCS o3 6 v o o a o s 5 iaaane ¢ 800 | . 1250

Oak £ SO e SRS PR

Benilockal Su'a sl s "o ssit s 600 | .. 1000
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CAMBRIA STEEL.

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

= W b‘lo Unit. Str b New York,  {Chi Philadelphia, | Boston,
 Allowa Rk i 1902, 7 T 1902,
ETHEME FIBEH STRESS— unds Pa Tneh,
BENDING : bborrc o b5 iz
PRelow PING o « o 4 s 0. 8.8 0 5.4 1200
ENERiEe 0 L L. e e e e 800
Spruce R a i Wbt 800
Oak . e e e ee W 1000
IERCORE s e Bodiadacs b . 1200
Hemlock R Cn P 600
hestnut . . .. . o l6is wrelals 800
~Wooden Columns or Pouta
with Flat Ends.
Yellow Pine (Long Leaf) . . . . . 1000-18
White Pine, Norway Pine and Spruce 800-157;
R S e F 900-17;
Chestnut and Hemlock . . . . . . %(sm—xst')l
T R R e R 124
‘HE&H Yellow Pine, with Fiber . 70
Yellow ‘Pme, across fiber, . .., . . 500
h[te Wikl SR E 40
Sy eyt Tl SO S-SR 250
Spmce with Flber ....... . 50
- A P 320
T R T R e 100
= across ¥ . . .. . e 600
S R e S | 100
e ACPOSS*E o $1 4o nlin wia 720
Hemlock, with * ... .... . 40
oaoneroms NS ol SR EA 275 .
Ch S M B Tk i 150 a

Dumu:ter in Inches.

& %= Allowable Compression in Lbs. per Sq. Inch and% = Ratio of Length to

Anowabla Unit Stresses for Timber Columns in Accordance with
uilding Laws of Boston and Chicago,

For Posts with Flat Ends.

The Stresses given in the following table, in which L= Len?ﬂ: of Post,
D = Least Diameter of Post, and S = Stress per Square
Whits Pine and Bpruce. Long-Leaf Yellow Pina, White Oak.,
L L
o B D 8 8
0to 10 625 0to 15 1000 750
10 “ 35 500 15 “ 30 876 650
35 “ 45 875 80 “ 40 750 560
45 “ 50 250 £ 625 470
45 “* 50 500 875

. Various Cities.

For information not given in these tables, see Complete Building Laws of the
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EXPLANATION OF TABLES OF RIVETS
AND PINS.

Rivets.

In the design of riveted joints the total stress transmitted is assumed
to be taken up by the rivets, no allowance being made for the friction
between the plates riveted together, and the manner of failure of the
joint will be by shearing of the rivet or crushing of the plate. This
assumes that the rules given on page 312 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 806 and 307, these values are given for all cus-
tomary sizes and thicknesses corresponding to various usual allowable
unit stresses. :

For any given size of rivet or thickness of plate to be used, an in-
spection of the table will show at once if the bearing value of the plate
or the shearing 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 themselves, The bear-
ing 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 308
and 309, is given the allowable bending moments on pins of various
diameters for the usual allowable fibre stresses.

In the table of « Bearing Values of Pin Plates for One-Inch Thick-
ness of Plate,” on page 313, is given the allowable bearing values of
plates against pins of various usual diameters, corresponding fo the
customary unit stresses of this character.

If the bearing value exceeds the allowable limit in any given case
pin-plates must be added, thus increasing the bearing value until it is
reduced to a safe limit as shown by the tables,

e —
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CONVENTIONAL SIGNS FOR RIVETING.

Swuor, FieLo,

Two Full Heads. O .

~ Countersunk Inside (Farside) and Chipped. ® @
Eank Outside (Nearside) and Chipped. Q @
Countersunk both Sides and Chipped. ® @

InsiDet, Ovrsine,
(Farsior.) (Nzarsioe.) Born Sioss.

d to 34" high or Countersunk

and not Chipped.
Flattened to 1" high. ® O @
Flattened to 3¢ high. @ O @

~ This system, designed by F. C. Osborn, C.E., has for foundation the diagonal
1o represent a countersink, the blackened circle for a field rivet and the diagonal
e to indicate a flattened head. The position of the cross, with respect to the
(inside, outside or both sides), indi the location of the ¢ ink and
larly the ber and position of the diagonal strokes indi the height and
ition of the flattened heads.
Any combination of field, countersunk and flattened head rivets liable to occur
iy be readily indicated by the proper combination of above sigus.
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CAMBRIA STEEL.

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.

ALL DIMENSIONS IN INCHES.

Shearing Value = Area of Rivet X Allowable Shearing Stress per Square Inch,

Dismeter Area Single Double | Bearing Value for Different
of in Shear at | Shear at 5 7
Rivel. | Square Inches.| 6000 Ibs. | 12000 Ibs,| 3 I 1 l § | 5

R R Gy

a .1105 863 1325 1125' 1406/ 1688|

.1 1964 1178 | 23586 1500 1875| 2250|_ 2625
B4 3068 1841 3682 18756 2344 2813; 3281
8 4418 2651 5301 2250| 2813 3375 3938
k4 6013 | 3608 7216 | 2625 3281| 3038| 4504
1 Z7864 | 4712 2425 3000l 3750[ 450’0' 5250

Dismeter kvea Single Doubls | Bearing Value for Different
of in Shear at | Shear at 5 a

Rivel. | Square Inches.| 6750 1bs. [185001s| + | 17 | § | 1%
% 11056 748 1481 1266| 1582 1808

1 18684 | 1325 2651 1688 2109 2531| 2053
-4 3088 | 2071 4142 2109 2337[_ 3164 3691|
3 4418 | 2082 5064 | 25631| 3164/ 3707 4430
% 8013 | 4050 | B118 2053 3691 4430 5168
1 7854 6301 10603 3375‘ 4:219| 5063' 52086

Disimet L Single Double | Bearing Value for Different
of in Shear st | Bhear at | ;

Rivet,  [Squaro Toches. | 7500 1hs. | 1500016, | § | 1y ’ i | 7%
5 .1105 828 16857 1408' 1753’ 2109
X 1064 1473 | 2945 18756 2344 2313| 3281
5% 30688 | 2301 | 4602 | 2344 2930‘ 8516| 4102
1 4418 8318 | 6627 | 2813| 3516/ 4219 4922
4 6013 | 4510 | 9020 | 3281 4102| 4022| 5742
1 J7854 | 5891 (11581 3750‘ 4688| 5626| 6563

Dismeter Area Singls Double | Bearing Value for Different
of in Shear at | Shear at 5

Bivel | Syuare Tskes | 10000 s 200000, | ¥ | 5 | § | &
3 11056 1105 2209 1875' 2344.1 2813
9 1984 1964 | 3927 | 2500 3125 37560| 43756
8g 3068 3068 | 6136 | 8125/ 8006 4688 5460
3 4418 | 4418 | 8888 | 87560| 4688 5625 6563
% 8013 6013 (12026 | 4375 b5468| 6563 7656
1 7854 | 7854 (15708 5000i 6250 '?'500] 87560

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 corresponding dimen-
sions, 5o that in case of single shear the single shearing value governs, and in case
of double shear, the bearing value governs the

design.
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ARING VALUE OF RIVETS AND BEARING

VALUE OF RIVETED PLATES.
ALL DIMENSIONS IN INCHES,
z ring Valus = Diamater of Rivet > Thickness of Plats 3 Allowabls Bearing Stress per Square Inch,

Th u_‘lmm;geu of Flate in Inches at 12 000 Pounds per Square Inch.

A |8 [ H | 2|8 [#] 2

| 8750 4219/ 4688
4500, 5063| 5625 6188 6750

B5250| 5906 6663 7210 7875 8531 0188 0844
6000, 8750 7500 8950| 8000| 9760 1060011260, 12000

ﬁhknessen of Plate in Inches at 13 500 Pounds per Square Inch.

| % 8 | B | 2[4 7 |4 1

3375

4210 4746' 5273
b 5605| 6328/ 6061 7504
B6006| 6645 7888| 8121| 8850 ©95981083611074
6750 7504 8488i 9281 |10195 10069|11813 126566 18500

Thicknesses of Plate in Inches at 15000 Pounds per Square Inch.

b |2 | & | $H] % [ 48] % [#] 2

3750 L

4essl 5273l 5859
5| 6328|_7031 7784 ma
6568 7388 8208 0023/ 0844/10664 11484 12305
7600, 8438 9375]1'651‘3 112560|12188(13126/14063| 15000

Thicknesses of Plate in Inches at 20 000 Pounds per Square Inch.

AE AN NS AR SR s AR I8

8000

! ! 6250 70381 7818||
8| 9375610813 11260

8750( 9844,10038/12031 18126_14210 15313(164086,
10000 ussolmsool 750/ 15000|16250/17500/18750, 20000

The bearing values above and ta the right of the upper zigzag black lines are
l.erlhlu ble shear for the corresponding dimensions, so that in these cases
values govern the design.
Tho ben ; values below and to the left of the lower zigeag black lines are less
shear, so that in these cases the bearing values govern the design.
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MAXIMUM BENDING MOMENTS ON PINS WITH

EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

F Moments in Inch-Pounds for Fibre
Bt | s ol Stresses of
of Pin
Pinin |inSquare| 15000 ths, | 18000 Ibs. | 20000 Tbs. | 22500 Lbs. | 25000 Lbs.
B r per per per r

S0, |- mthen. Sqnm?: Inch. | Square Inch, | Square Inch. | Square Inch. Squup: Inch.
1 785 1470 1770 1960 2210 2450
1 994 2100 2520 2800 3150 3490
1 1227 2900 3450 383 1310 4790
1B | 148 3830 4590 5100 5740 6380
ng | L 4970 5960 6630 7460 8280
2 2.074 6320 7580 8430 9480 10530
(” 2,405 7890 9470 10520 11840 13150
1% | 2761 9710 11650 12040 14560 16180
2 3.142 11780 14140 15710 17670 19630
2 3.547 14130 16960 18840 21200 23550
2 3.976 16770 20130 22370 25160 27960
62 | 4430| 19730 23670 26300 29590 32850
2 4909 23010 27610 30680 34510 38350
5412 26640 31960 35520 39960 44400
2 5.940 30630 36750 10830 45940 51040
2% | 6492| 3499 41990 46660 52190 58320
3 7.069| 39730 47680 52970 59600 66220
31 | 7670 44940 53930 59920 67410 74900
sy | 829 50550 60660 67400 75830 84950
35, | 89| 56610 67940 75480 84920 94350
9.621 63140 75770 84180 94710 105280
? 10.321 70150 84180 93530 105220 116910
1.045| 77660 93190 103540 116490 129430
11.793 85690 102820 114250 128530 142810
4 12566 | 94250 113100 125660 141370 157080
43¢ | 13364 103360 124040 137820 155040 172270
4 14186 | 113050 135660 150730 169570 188410
45 | 15.083| 123320 147980 164420 184980 205530
44 | 15904 134190 161030 178920 201290 203650
457 | 16500 | 145600 174830 194250 218510 242810
42 17721 157820 189390 210430 236740 263040
45 | 18665| 170580 204740 227490 255920 284360
5 19.635 | 184080 220890 245440 276120 306800
514 | 20629 | 198230 237880 261310 297350 330390
5 21648 21309 255710 284120 319640 355160
5% | 22.691| 228680 274420 304910 343020 381130
g | 28| 2010 294010 326680 367510 408350
52 24850 | 262100 314510 349460 393140 436830
2 25.967 | 279960 335950 373280 419940 466600
5% | 27.109| 298620 358340 398160 447930 497700
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MAXIMUM BENDING MOMENTS ON PINS WITH

EXTREME FIBRE STRESSES
VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

Hliater | Aven of Moments in Inch-Pounds for Fibre
A Stresses of
of Pin
Pinin |in8quare| 15000 Lbs, | 18000 Lbs, | 20000 Ibs. | 22500 Lbs, | 25000 Lbs.
r per per T per

PONER, | B} ol Tk | Bomds Tack, | Sqnae Tock | Sqtase Taik | Mouiri Biaki
6 274 | 318090 381700 424120 477130 530140
6% | 29.465| 338380 406060 451180 507580 563970
30680 | 359530 431430 479370 530290 599210
6% | 31.919| 381530 457840 508710 572300 635890
¢ | ®18|  4ou 485400 539230 606630 674030
@} 34472 498200 513840 570940 642300 713670
f 35785 | 452900 543480 603870 679350 754830
6% | 37122| 478530 574240 638040 717800 797550
7 485| 505110 606130 673480 757660 841850
7% | 39.871| 532650 639190 710210 798980 887760
y 41982 | 561180 673420 748250 841780 935310
%% | 42718| 59710 708560 787620 886070 984520
76 | 44179| 621260 745510 931890 | 1035440
ZZ 45664 | 652850 783410 870460 979270 | 1088080
7 2 47173 685480 822580 913980 028220 | 1142470
7% | 48707| 719190 863030 958920 078780 | 1198650
8 | 50.265| 753080 904780 | 1005310 | 1130970 | 1256640
8% | 51849 79880 047860 | 1053170 | 1184820 | 1316470
gj 53.456 | 826900 992080 | 1102530 | 1240350 | 1378170
55 | 55.088| 865060 | 1038070 | 1153410 | 129500 | 1441760
¢ | Sore | aso | lossn | 10sem | 190630 | 1507200
52 | 59.426| 944860 | 1133830 | 1259820 | 1417200 | 1574770
8% | 60132 1183850 | 1315390 | 1479810 | 1644240
87¢ | 61.862| 1020430 | 1235310 | 1372570 | 1544140 | 1715710
9 | 63.617| 1073340 | 1288250 | 1431300 | 1610310 | 1789240
91¢ | 65.397| 1118000 | 1342 1491860 | 1675340 | 1864830
?f 67.201| 1165510 | 1398610 | 1554010 | 1748270 | 1942520
8¢ | 69.020| 121 1456080 | 1617870 | 1820100 | 2022340
915 | 70.882| 126200 | 1515110 | 1683450 | 1893880 | 2104310
y 72.760 | 1313090 | 1575700 | 1750780 | 1069630 | 2188480
74.662 | 1364910 | 1637900 | 1819850 | 2047370 | 2274850

72 | 76500 | 1418000 | 1701700 | 1890780 | 2127130
10 78540 | 1472620 | 1767150 | 1963500 | 2208030 | 2454870
1 82516 | 1585850 | 1903020 | 2114470 | 2378780 | 2643000
105 | 86500 | 1704740 | 2045690 | 2272000 | 2557120 | 2841240
105, | 90763 | 1820430 | 2195320 | 2439250 | 2744150 9060
1 95.033 | 1960060 | 2352070 | 2613410 | 2040090 | 3266770
114 | 99402 | 2096760 | 2516110 | 2795680 | 3145140 | 3494600
115, |103:860 | 2239670 | 2657610 | 2986230 | 3359510 | 3732790
1277 |113.008| 2514690 | 3053630 | 3392920 | 3817040 | 4241150
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RIVETS.

TABLES OF AREAS IN SQUARE INCHES, TO BE DEDUC?EDSFHOH

RIVETED PLATES O

SHAPES TO OBTAIN NET

AREAS.

":ﬁ:' SIZE OF HOLE,
Plates Inches.
in
®| M| x| | H| X 7% 1|14
yl . a1 .8l 4] as| a7 a9 22 25 27
& ] a4 16f 8| 200 21 .23 a7 31) B3
! a6 19| 21| 23 28] - 33 39 40
& 19| 22| 25| .27| .30] .88 .38 Ad4| 46
- 29! o5 .08l 31| a4 .38 A4 50| .53
; 25| .28 32 35 .39 .42 A9 56| 60
: 27| 81| .85 39 .43 . .55 63| .66
X 30 84) 89| 48| .47 60 69| 73
.10 83 .38 42| 47| 52| 56 .66 78| .80
2 86| 41| 40| .51 .56 .61 o .81 .86
i 38| 44| .40 55 .00 .06 o 88 o3
; Atl 47| 53| 59| .64 70 82 100
1 50| 58] .63 .69| .75! .88 .04l 1.00/ 1.06
1 3| 60| .66 .73 80| .56] .93| 1.00[ 1.06/ 1.13
1 56 63 70 .77 84l o1 Jes| 1.05] 1.13/1.20
1k 59| 67 74| .s2| lse| .90/ 104 111 1.111\1,25
14 . .63l 7o .78 .ss| .o4| 1.02] 109! 1.17] 1.251.33
141 . o6l 74l os2| so| ‘98| 1.07) 115 1.28( 1.31| 1.39
1 600 771 86| 95| 1.08) 112/ 120 1.20) 1.38 1.46
1% 52| 81 .90 99| 1.08) 1.17] 1.26| 1.85| 1.44| 153
1 5 .84 .94 1.08] 1,18 1.22) 1.31] 1.41) 1.50{ L.59
1 78| 88| [88) 1.07| 1.17) 1.27| 1.37| 1.46] 1.66| 1.66
1 8| o1 r.g 1.12] 1.22] 1.32] 1.42] 152 1.63/1.78
1 8 o5 105 1.16{ 1.27| 1.37) 1.47 1.68| 1.69{ 179
184 . .88 .08 1.09] 1.20 1.81’ 1.42| 1.58) 1.64] 1.75/ 1.86
144 45 91| 1.02{ 1.13{ 1.25 1.36{ 1.47| 1.59| 1.70] 1.81/1.93
1% . -04f 1.05 1.17) 1.20| 1.41| 1.52| 1.64| 1.76| 1.88) 1.99
i ggi 07| 1.00 1.21| 1.88| 1.46 1.57| 1.70| 1.82| 1.94) 2.06
2 | 1.00' 1.13' 1.25! 1.38) 1.50' 1.63' 1.75! 1.88' 2.00' 2.13

MAXIMUM SIZE OF RIVETS IN BEAMS,

CHANNELS AND ANGLES.

I-BEAMS, CHANNELS, ANGLES,
Depth | Weight| Size Weight| Size h|W Bize |len'th| Sizs |Len'th
of ;‘i of | of r:; of lh:tt &M of of | of
Beam.| Fool, | Rivet, Rivet. | Rivet, | Leg. | Rivet, | Leg,
Inch's{Pounds.| Inches.\Inchs Pounds,| Inches.| Inches, Pounds.| Inohes.|Inchos| Inches.|Inches Inch's
— 8| 65 15 42. 3 4.0 3 g
4 756 15| 60.0 4 525 1
5 9.76 15| B0.0 56| 6.50 14 i
6f 12.256 18| 55.0 6 8.0 1 834
7 15.0 200 65.00 1 7 9.75 1 4
Bf 18.00 201 800 1 § 11.25 1 414
9] 21.0 24| 800 1 9 13.25/ 1 5
100 25.0 10} 15.0 3 L]
12| 81.5 12 20. 2 ki
121 400 | ¥4 ’ 15' 33.0
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312 CAMBRIA STEEL.

GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WOREK.

The pitch or distance from center to center of rivets should not be
less than 8 diameters of the rivet. In bridge work the pitch should
not exceed 6 inches or 16 times the thickness of the thinnest outside
plates except in special cases hereafter noted. In the flanges of beams
and girders where plates more than 12 inches wide are used, an extra
line of rivets with a pitch not greater than § inches should be driven
along each edge to draw the plates together.

At the ends of compression members the pitch should not exceed 4
diameters of the rivet for a length equal to twice the width or diameter
of the member,

In the flanges of girders and chords carrying floors, the pitch should
not exceed 4 inches,

For plates in compression the pitch in the direction of the line of
stress should not exceed 1B times the thickness of the plate, and the
pitch in a direction at right angles to the line of stress should not ex-
ceed 82 times the thickness, except for cover plates of top chords and
end posts in which the pitch should not exceed 40 times their thickness.

The distance between the edge of any piece and the center of the
rivet hole should not be less than 1} inches for § inch and  inch rivets
except in bars less than 2} inches wide; when practicable it should,
for all sizes, be at least 2 diameters of the rivet and should not exceed §
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 addi-
tion to diameter of head. '
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BEARING VALUES OF PIN PLATES.
FOR ONE INCH THICKNESS OF PLATE.
Bearing value = Diameter of Pin X 1 X Stress per Square Inch.

Ares | Valoo at (Valus at | Valus at | Diam- l Area | Value at | Valus at | Value li
13 500 15 000 12 000 13 500 15 000
of Pounds |eterof | of Pounds | Pounds | Pounds
per per par por per per
Fin, nare uare uare | Pin, | Pin uare uare uare
Efl'wh. neh. %ﬂ. n?n:h. ?nnh.
8q.Ins,| Pounds, | Pounds. | Pounds. | Inches.) Sq.Ins, | Pounds, | Pounds, | Pounds.
J785 | 12000 15000 | 4 15.90 | 54000 | 60750 | 67500
L9004 | 18500 | 15190 | 165880 | 4% 16.80 | 55600 | 62440 | 69880
1.227| 1 16880 | 18750 | 4 4 | 17.72 B57000 | 64180 71250
1.485 | 16500 | 18560 4% | 18.67| 58500 65810 73130
1.567 | 18000 | 20250 | 22500 | & 19.64 | 60000 75000
2,074 | 19600 | 2140 | 24380 | B2 20,68 | 61500 | 69190 76880
2.405| 21000 | 23630 | 26250 | B 21.66 | 63000 TR760
2,761 25810 | 28180 | 555 | 2269 | 64500 72560 80630
3,142 | 24000 | 2V000 | 30000 | 23.76 | 66000| 74250 | 82500
8,647 | 26600 | 28690 | 31880 24.856| 67500 | 75040 | 84380
8.976| 27000 | 30380 | #37 5 25.97| 69000| 77630 | 86250
4.430 | 28500 | 32060 5% 27.11| 70500 | 79310| 88130
4,909 | 80000 | 83750 | 8Y600 | 6 28,27 | 72000 | 81000| 90000
5,412 | 31500 | &40 | 36880 61, 2046 | 73500 | B2600| 91880
5,940 00 | 37130 | 41250 | 61 80.68 | 75000 | 84380 | 93750
6.492 | 34500 | 88810 | 43130 de | S1.92) 76500 | 86060 95630
7.060 | 86000 | 40600 | 45000 (1) 83.18 | 78000 | 87750 | 97500
7.670 | 37500 | 42190 | 46850 34AT| 79500 | R0440
8.206 | 30000 48750 85.79 | 81000 | 91130 | 101250
8.046 | 40500 | 45660 | 50630 | 674 | 37.12| 82500 92810 108130
9.621 47250 | 52500 7 8848 | 84000 | 94500 | 105000
10.32 | 43500 | 48040 | 54380 74 | 4.18 90000 | 101250 | 112500
1105 | 45000 | 50630 | 56250 8 50.27 | 96000 | 108000 | 120000
11,79 62310 | 58130 8% | 56,76 | 102000 | 1147560 | 127500
12.57 | 48000 | 54000 | 60000 9 63.62 | 108000 | 121500
40500 | B5GO0 | 61880 |10 78.54 | 120000 | 135000 | 150000
14.19 | 61000 | 57880 | 63750 |11 95,08 | 132000 | 148500 | 165000
15.08 69060 | 65630 |12 118,10 | 144000 | 162000 | 180000

Exampre.—The stress in the end post of a bridge is 250000 pounds and the
neter of the pin is 54", Required the total thickness of steel pin plates for a
g value of 15 000 pounds per square inch,

m the table the bearing value of a 5°¢" pin in a 1* plate for 15000 pounds
u;runiasim, Is. Theref total thick of metal required is

The nearest commercial size would therefore be 114" on each side, including web
d necessary reinforcing plates.
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314 CAMBRIA STEEL.
DIMENSIONS OF BOLTS AND NUTS.
FRANKLIN INSTITUTE STANDARD.
Bolts and Threads. Rough Nuts and Heads.
e Ll 2 d
o - *, = 2 = s s
g E Ay | 2 | 3. _‘iz ~§§ § ] e
|k =g | |3 | 22 |23 2 g» 2
3 :g | 8 | Y |55l ¥
-5 E = g2 32| 3 8
Tis.| %o | I | s [SoTes | Sglus | I | Bs | s
12 185 | .0062 | .049| .027| & 07| BTT
| 18 240 | 0070 | 077 | .045 ig 840 .686
16 294 | 0078 | 10| 068 ¥ 972 704
x| 14 344 | 0089 | 160 | .093 | 1.106| .902
13 400 | .00906 | .196| .126 z 1.238| 1.010
e 12 454 | 0104 | 249| .162| #4) 1.370| 1.119
y | 11 B07 | 0113 | 307 | .202] 1 f‘- 1,603 | 1.227
10 620 | 0125 | 442 .302| 14 1.768 | 1.443
2 9 781 | L0140 | 601 | .420 1;, 2,033 | 1.660
1 8 | 837 |.0156 | .785| .h&0| 1 2,208 | 1.876
1] T 040 | 0180 | .994 | .604| 11F| 2.563| 2.003
14 7 | 1.065 | 0180 | 1.237 | .893| 2 2.829 | 2.309
1% 6 | 1.160 | 0210 | 1,485 | 1.057 | 27 | 3.094| 2.526
1 6 | 1.284 | .0210 | 1.767 | 1.295| 2 3.859.| 2.742
18 | 53| 1.389 | .0227 | R.074 [ 1.515| 2% | 3.624| 2.959
1 5 | 1.490 | .0250 | 2.405 | 1.744| 23 | 3.889| 3.7
1% B | 1.615 | L0250 | 2.761 | 2.048| 243 | 4154 3.302
2 | 43 1712 .0280 | 3.142 | 2302| 3 4.420| 3.608
2} 41 1.062 | .0280 | 3.976 | 3.023| 34 | 4.950| 4.042
24 4 | 2175| .0310 | 4.909 | 3.715| 35 | 5480 4.475
2 4 | 2425 | 0310 | 5.040 | 4.619( 4 | 6.011 | 4.908
3 24| 2.629 | 0857 | 7.080 | 5.428) 43 | 6541 | 5341
3 Bi 2.879 | 0857 | 8296 | 6510 5 7071 | 5.774
Si 31| 8100 .0084 | 9.621 | 7.548| b3 | 7.602| 6.207
33 8 | 8.317 | 0410 |11.045 | B8.641 8132 | 6.640
4 3 | 8.567 | .0410 [12.566 | 9.993 8.662 | 7.078
4 27| 8.798 | .0435 |14.186 |11.329| 6 9.193 | 7.506
i d 23 | 4,028 | .0460 |15.904 |12.743| 6 9.723 | 7.930
43 23| 4.255 | .0480 (17.721 [14.220| 7+ |10.258| 8.872
] 21| 4480 | .0600 |19.635 [15.763 | 73 | 10.784| 8.805
21| 4.730 | .0600 |21.648 [17.572|-8 |11.314| 9.238
gi 24 | 4953 | .0526 |23.758 (19.267 | 8% |11.844 | 9.671
| 5§ 4 | 5,203 | .0526 | 25.967 | 21.262 Si 12.375 | 10.104
6 5.423 | 0655 |28.274 123.098" 9% 112.905 10.587

O O T T O b e e e G5 08 G0 05 DO 0O DO DO — —— e
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CAMBRIA STEEL. 3156

RULES FOR PROPORTIONS OF BOLTS AND
NUTS.

FRANKLIN INSTITUTE STANDARD.

Qs e

%.:;a/ / //// v///’/:'

* The dimensions of nuts and bolts are determined by the following

rules, which apply to both square znd hexagon.

Bhort diameter of rough nut =1 § X diameter of bolt 4 } in.

Short diameter of finished nut = 1} X diameter of bolt 4 & in.

‘Thickness of rough nut = diameter of bolt.

Thickness of finished nut = diameter of bolt — i in.

Short diameter of rough head =1} x diameter of bolt 4 } in.

Short diameter of finished head — 1} X diameter of bolt 4- g in.

Thickness of rough head = } of short diameter of head.

Thickness of finished head == diameter of bolt — i in.

| In 1864, a committee of the Franklin Institute recommended the
e system of screw threads and bolts which was devised by Mr.
am Sellers, of Philadelphia. This system as far as it relates to

threads is generally used in the United States, but the propor-

of bolt heads and nuts are not adhered to because the sizes of bar

ired to make the nuts are special and extra work is necessary to

. the bolt heads. Sizes of nuts and bolt heads in accordance with

Manufacturers’ Standard are given on following pages, Nos. 821,
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CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH
AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
Basis — 1 cubic foot Iron = 480 pounds.

SQUARE HEADS

Length under Head to Point.

Diameter of Bolts in Inches,

T8

BR2E 208E 88
DSt WIS

=
&

3L8|

473

Inches. i | %
13 4.9 82
IQ 53| 87
92 56 92
2 60{ 9.8
a 6.3 10.3]
4 6.6 10.8
3 7.0, 114
(ib/ 7.8 1L9
3 7.7 124
A 80 18.0
4 50| 146
4 :
5% 9.7 15.6
b4 10.4| 16.7
: o
6 F
‘1}i 12.4| 19.9
ko4 131 21.0
8 13.8] 22.
814 14.5( 28.1
9 15,1 24.2
914 15.8) 25.2
10 16.5) 26.3
1014 17.2| 274
11 17.9) 284
134 185 29.5
113}; ! 3t
18 .| 827
1814 83.7
15 W
15}¢ = .
}g}h & ea
17 o
174 S el
igx R (S
i 4
20 el I
One inch in length of 100 Bolts, | 1.36) 2.13
To obtain Weights with 23 41
‘Square Nuts per100: Add.J| * .
Weight of one Hexagon Nut . | .0116| .020
Weight of one Hexagon Head, 0150 .025
Weight of one Square Nut . . | 0139 .024
Weight of one Square Head. 0178 .02

All wdghu are approximate,

9
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WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
Basis — 1 cubic foot Iron = 480 pounds,

Length under Head fo Point. Diameter of Bolts in Inches,
Inches, 2 i 1 | 1} ) 1} | 13 | 1}
3 1 | 062 134 | 182 | 260 | 809

144 140 | 189 | 248 | 819 | 402

2 - | 1456 | 196 | 267 | 829 | 414

0y | 150 | 208 | 265 | 340 | 426

b ] 156 | 210 | 274 | 350 | 439

A 161 | 216 | 282 | 360 | 451

8 167 | 228 | 201 | 371 | 463

g 172 |*230 | 3v0 | 881 | 475

3 . { 178 | 237 | 308 | 891 | 488

4 | 183 | 244 | 817 | 402 | 500

4 1 189 | 251 | 825 | 412 | 512

45 . 199 | 265 | 342 | 432 | 537

) . 210 | 279 | 859 | 453 | 561

Blg - 221 | 202 | 376 | 474 | 586

@ _ 232 | 306 494 | 610

[ E 245 | 320 | 410 | 515 | 635

7 R 24 | B | 427 | 536 | 650

4 266 | 348 | 44 | 556 | 6%

8 276 | 861 | 461 | 577 | 709

814 287 | 876 | 478 | 597 | 738

9 - 208 495 | 618 | 758

24 808 | 402 | 513 | 639 | T7E2

10 - 810 | 417 | B30 | 659 | 807

1014 330 | 480 | 547 831

11 - 841 | 444 | 664 | TO1L | 856

1! 852 | 468 | 581 | 7 230

12 E 863 | 472 | 598 | T2 | 906

124 3™ | 486 | 615 | T 929

13 - B85 | 499 | 632 | 783 | 954

13g 396 | 513 | 649 | 804 | 978

1 - | 407 | 527 | 666 | 824 |1008

g 417 | 541 | 653 | 845 |1027

15 - 428 | 555 | 700 | 866 |1052

15} 439 | b68 | TIT | 886 |1077

16 - 460 | 682 | T34 | 07 (1101

l?}; 461 | 606 | 751 | 927 (1126

1 - 472 | 610 | 768 | M8 [1150

1734 483 | 624 | 785 | 969 (1175

18 -1 404 | 637 | 802 | 089 (1199

1834 651 | 819 |1010 |1224

19 - 516 | 665 1081 | 1248

18g 626 | 679 | 853 |1051 |1273

20 - BT | 698 | 870 11072 [1207

@inch in length of 100 Bolts, 21,82 |27.61 (84.00 [41.35 40.00

obtain  Weights with
Square Nuts per 10 Ald .| e
it of one Hexagon Nut AL7 | 679 | JT77 | 1.016{ 1.299
it of one Hexagon Head 857 | 516 | 616 | 962 | 1.259| 1.611
t of one Bquare Nut . 515 | 716 | 963 | 1.260] 1.614
! one 8q .| 596 | 827 11111 | 1.458] 1.860
All weights are approximate.
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WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.

WROUGHT IRON.

' MANUFACTURERS’ STANDARD SIZES.
Basis — Hoopes & Townsend’s List,

Length under Head
to Point.
Inches,

153
=

g

1

e

Diameter of Bolt in Inches.

bl |8 o]t 2] 8]
3.9 6.2 9.7 147 204 Eﬂ.ﬂl 87.0 58.0
46 72| 113 165 224 200 899 632
b4 8.2 1'2.9' 18.5, 25.0, 322 44.1| 69.0
62 9.3 145 205 2780 35.4| 483 752
co 0.4 181 22%6 806 887 525 811
76 115 177 247 s3] 420| 567 sre
g3l 126 102 2658 362 453 609 938
g0/ 187 207 289 30.0 486 65.1] 100.0
07 18| 229 310 418 5.9 692| 1061
104 159 237 331 446 558 78.4| 122
1L1] 170 25'21' 350 474| 585 76| 1183
1.8 18] -26.7| 873 0.2l 618 818 1244
125 102 :aw} 304| - 531 51| 86.0 1305
1320 203 207 415 m‘o% 6850 90.0| 136.6
4.8 25 331 457 613 72 980/ 148
35,3l 4090 670 819 1063 1610

w.oi 54,1 72.5] 88.7) 114.6| 1732

ol | 4ss| sss| 780 965 1220 184.4
S|ooi] e7o) eL 835 1023 1812 1966
g i ..| 8ol 100a] 1805 285

03 (150 B 94.5: 1160] 145.0] 22100

3 j . 100.0 123.0| 156.5| 233.2

T (e 105.5 180.0] 165.0 2454

31 b . .| 1m1.0f 187.0| 178.5] 2576

{20 0]s . .| nes| 14s0] 1820, 2608

122,00 151.0] 190.5 282.0

| 127.5! 158.0 198.0| 2940

' 206.0| 806.0

215.0| 3180

el s s TEE e T S S im0l '$90.0
e bt IRy PG DR | o




CAMBRIA STEEL. 319

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.

WROUGHT IRON.

MANUFACTURERS' STANDARD SIZES.
Basis — Hoopes & Townsend’s List.

L ——— .
Length under Head | Diameter of Bolt in Inches.
fo Point. ==

- # |1 |1%|1|u|n|a
| |

2 ’9& 1,50 IRV PR ettt ISERCE [ 2o
2 7R 06 T A A B el B W e
3 14 | 168 | 210 | 309 | 350 | 480

8% 122 | 174 | 253 | 825 | 370 | 500

4 ) 130 | 185 | 267 | 342 | 800 | 520 | 800 .
4y 135 | 196 | 281 | 339 | 410 | 45 3
5 147 | 207 | 205 | 376 | 430 | 570 | 866 | 1870
5% 155 | 218 | 309 | 894 | 450 | 5695 | 00 | 1414
6 163 | 220 | 323 | 12| 470 | 620 | o34 | 1458
614 172 | 240 | 337 | 430 | 490 | 645 | 068 | 1502
7 180 | 251 | 351 | 448 | 510 | 670 | 2002 | 1546
% 187 | 262 | 365 | 466 | 530 | 695 | 1036 | 1590
8 195 | 273 | 379 | 484 | 550 | 725 | 1070 | 1684
9 212 | 205 | 407 | 518 | 5% | 775 | 1138 | 1722
10 929 | 817 | 435 | 562 | 630 | 825 | 1206 | 1810
1 246 | 839 | 463 | 586 | 670 | 875 | 1274 | 1898
12 963 | 861 | 491 | 620 | 710 | 925 | 1342 | 1986
13 20 | 88 | o1 | 55| 71| 975 | 1410 WA
14 297 | 405 | 547 | 690 | 798 | 1025 | 1478 | 2162
15 814 | 427 | 575 | m‘ 835 | 1075 | 1648 | 2250
16 831 | 449 | 603 | 760 | 877 | 1125 | 1616 | 2838
17 318 | 471 | 631 | 795 | 919 | 1175 | 1684 | 2496
18 366 | 403 | 659 | 830 | 961 | 1225 | 1752 | 2514
19 352 | 616 | 657 | 865 | 1008 | 1275 | 1820 | 2002
% a00 | 587 | 715 | 900 | 1045 | 1395 | 1888 | 2690
21 116 | 559 | 73 | 985 | 1087 | 1875 | 1956 | 2778
o 437 | 681 | 771 | 970 | 1120 | 1425 | 2024 | 2866
2 454 | 603 | 799 | 1005 | 1171 | 1475 | 2002 | 2954
24 470 | 625 | 827 | 1040 | 1213 | 1525 | 2160 | 3042
% 457 | 647 | 855 | 1075 | 1256 | 1575 | 2228 | 3130

Bolts from 11§ inches to 2 inches, inclusive, are fitted with nuts made|to U. S,

—_——



320 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. $ | &% | 3 : ) %
1 47| o3 mn! 952 872 2.6 7L3
3 134 5.6 | 10.7 13.13 28.3| 41.3| b8.0| 782
1 62 121 | 202 313 455 3.5 851
15 70 | 154 | 224 314 497 e 920
' 2 78 | 148 | 245 875 53.9] 744] 89
2? 8.5 | 16.2 26.6) 405 b5S.0] 79.8| 105.8
o1 93 | 175 | 288 4356l 629 853 1127
4 101 | 180 | 309 467 664 907 119.6
3 108 | 203 | ss.0l 40.8] 70.6| 962 1265 '
814 1.6 | 216 | 85.1| 52.8| 74.7| 101.6| 138.4
8! 124 | 23.0 :w.:si 55.9) 789 107.1] 140.3
2 151 | 2.8 | 39.4 9.0 831 11206 147.2
4 18.9 | 257 | 415 e20] 7.3 1180] 1501
| i 147 | 271 | 4377 e51| 14| 1235 1610
! 4} 154 | 284 45.8) 652 95.6] 128.9 167.9
| 457 162 | 208 | 47.9) 712 00.8| 184.4| 1748 ,-
| 5 170 | 812 | 50| 74.3| 104.0| 180.8f 1817
5 17.7 | 825 | 522 77.4| 1082 1453 1856
55 185 | 339 | 548 s0.d4| 112:8] 150.7| 195.6
| 57 193 | 353 | 56.4| 83.5) 1165| 156.2) 2025
‘ 6 200 | 866 | 58.6] s6.6) 1207 161.6| 200.4
614 208 | 880 | 60.7] s9.6| 12438 167.1) 2163
B¢ o1g | s0s | 628 27| 12000 172.5| 2232
&) 25 407 | 650 958 1332 178.0] 230.1
7 081 | 421 | 67.1] 95| 137.4| 1885 237.0
4 29 | 454 | 69.20 1009 1916| 1889 2450
7 a6 | 448 | 71.4] 1050 145:7| 194.4] 250.8
G 254 | 462 | 75| 108.0[ 14000 109.8| 257.7
8 962 | 47.5 | 75.6) 111.1] 1541| 206.3] 2616
814 o77 | 50.2 | 79.9) 1172 16214 216.2| 278.4 |
9 202 | 530 | s41] 12814 170.8| 227.1| 2922 4
94 308 | 55,7 | 89.4] 1205 179.1| 2880/ 306.0
| 10 328 [ 584 | 927
104 33.8 | 612 | 96.9
1 354 | 63.0 | 101.2 [
1% 36.9 | 66.6 | 105.4] 154, i}
12 884 | 6v:3 | 100.7] 160.2) 220.9) 2025 76,0
_ |
Oneinch inlength of 100 Rivets| 8.07 | 545 | 8.52] 12.27| 16,70, 2L82| 27.61
Welght of 100 Rivet Heads . . | 1.78 | 4.52 9.95‘ 16.12) 20.20| 34.77| 47.67 y

b | .




CAMBRIA BSTEEL. 321

WEIGHTS AND DIMENSIONS OF BOLT HEADS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & Townsenp's List,

Square. Hexngon.
Diameter | | ki
of | Short Welght | Short | Lomg Weight
Bolt | Diummeter, $“|ml p::m. | Diam'er, m.w per 100,
Tnches, | Inches | Tnebos, | Tnches | Pounds, | Tnces [ Tnches, | Tnches, | Pounis,
1 Z | 619 & | 10| & | B05 | & 9
5 3 407 4 171 % 578 | § 1.5
i i | B0| ¥ 28| 43 | 686 | ¥ 24
s | H | @) 3§ 49| | )} 4.3
} 71081 | % 68 | 3 866 o | 59
% | 33 [1198] § 99| 33 | | & 86
8 HO|18% | 4 | 180§ (1083 § | 112
3 (13 |1691| § 20|13 |1209] 3§ 10.0
4 |if | 1856 & | 48|15 |1516] 3§ 3.1
1 13 |2qe8| z | 647 |1y |1798| § | 474
13 [18 | 2208 |1 738 |13 |18 |1 63.5

1 |13 |24 |1} 9.7 | 13 2021 |1} | &9
1§ 2% [8006 13 |1568|2 [2300 (13 |1823
13 |2 |30 13 [o64 |2 |2748|13 | 2085
1§ |2 |8536) 1} 2608 2 |28 1§ |2444
17 |2 [8s0|13 8432 [3a76 |17 |3184
1 |3 |428|13 |44 |3 |B464 |17 |4082
2 |84 |ad420 |1z |b085 |8 [set0|2 | 4609
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CAMBRIA STEEL.

322

WEIGHTS AND DIMENSIONS OF HEXAGON

_ MANU FACTURERS' STANDARD SIZES.

'NUTS.

Basis—Hoores & TowNsEND's LisT.

Th ol stk

et
Ay

20 00k s 2

Short
Dismeter,

DO n s bk ek b et e

8252

SO SO Co S es T
L e =

1.011

o
——
G&=

Pk ek e ek ek ek ek ek ek ek ek e ek ek ek

et vk st e i S S TR T T T T G R T ]
BEFESESCEEINddddggrrgds

4.043

‘ ll)ii.nzel.er | Plain. l Cupped.
ol B

imml Rough | Weight |wa Veight | oo
| il LA YL ™
‘ Inches, ll Tachss, | Pounds, | P05 | pognas, | PouBES
| 13|780 | 12 8500
4 23 | 440 | 21| 479
1| | 43|20 | 4o 2510
w | 13| 70|13 | 63| 1580
Ys | 751330 | 69| 1440
| | 991010 | 92 109
% | v | 108 930 | 102 | 980
' f 187 | 730 | 125 | 800
| % | 159 630 | 152 660
% | 179 | 560 | 170 | 588
% | 195 | 514 | 185 | 54l
| 0] 4% | 217 | 460
L | 22| 450 | 206 | 48
| 266 | 376 | 254 | 394
1 303 | 330 | 288 | 347
: 845 | 200 | 23| 310
H 400 | 250 | 37.6| 266
1 877 | 25 | 3| 288
1 s | 459 | 218 | 435 | 230
1 | 453 | 21 | 426 235
{ . | 508 | 197 | 47.6| 210
i i | 675 | 174 | 638 | 186
i ¥ | 637 | 157 | 505 | 168
1 s 1000 | 100 | 90.9 | 110
1| 14 (1989 | 7 | 1266 79
1 | 195 [1852 | 54 | 1695 59
1 | 1p |39 4 |22 4
13 | 1% |9333| 80 3080 33
11 | 1% |4082 | 243|3704|
2 | 1}l |43 4598 | 213
o | 14§ |4878 | 20f| 4545 | 2
ob | 1}§ |5128' 1904|4878 | 203




J. B. Wemlinger.

CAMBRIA STEEL.

NUTS.

MANUFACTURERS' STANDARD SIZES.
Basis—Hoopres & TownseND's List.

WEIGHTS AND DIMENSIONS OF SQUARE

Cupped.

-~ | T i . U

Short | lang | [ o
Diamater,| Dismster. m‘h wﬂs“ Number Weight Fumber
1 Tt |y | g
‘lm!lm‘mimm :m)m Pound, | Pounds
| 27| 3 | S| 1b5|emo | 14700
d | s & | 2| 28|80 | 254000
§ [1061| 3 | $3| 48|2w00 | 42!280
i |12 & | 13| 76[13% | 63| 1460
i | 1287 ¥ vz 8.9 | 1120 81 | 1230
1 1.414 } i 11.9 | 840 10.8 | 930
1} | 1.601 5 3 164 | 660 143 | 700
14 | 1.591 & Yz 178 | 676 | 161 | 620
1 |1768| § | & | 20| 48 | 211 | 4%
1} [1768| 3 | 31 | 278 60 | 2.0 | 400
1§ (196 3 | # | 97| 96| 20| 5
13 | 2422 ¥ # 41.0 | 244 37.0 | 270
1 [2122| 7 | 35| 465 25 | 47| 240
1§ (2208 7 | 33 | 666 | 180 | 488 | 205
19 2475 | 2 | 35| 61.3| 163 | 646 | 183
17 (247 | 1 i 709 | 141 64.1 156
2 |288 1 1 | o2 105 | 0| 115
2 288 | 14 | 13 [1020] 98| 943 106
o} 8182 | 14 | 35 (1961 | 7 |15 &
2} | 848 | 1} 14, | 1663 64 | 1429 70
of |95 | 12 | 1 |1928| b2 |14 | &7
23 (9889 | 13 | 17 | 2500 40 [273| u
3 4243 | 1} 1y | 8175 314 | 285.7 35
b 4597 | 13 | 15 | 445 | 2 |4000| %
3} |490| 13 | 15 |5556| 18 (5000 20
97 [5308| 17 | 133 (667 | 15 |650| 16
4 Iser|2 | 13y |s6s| 12| 7mes| 12
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CAMEBRIA STEEL.

UPSET SCREW ENDS FOR ROUND BARS.

Bismeer Dismster | Tangih : Bxoess of
of dra | PN S| Area Woight | y4q  [Ares at Root
bar, 'Bodo; of | Serew. | Upssh, R.o::o[ n;#tnms wof ¢ Ug‘. ‘l}lfvzrh{::f
Bar. . 4 per Inch, |  Bar. Body
A B G g
“Inches, | Sq,Ins. | Inches, | Inohes, "§q._1nl._ Pounds. | Tnches. | Per Cont.
3| 080 3 | 4 .302' 10 668 6} 54
o | 249 4 302 10 845 4 21
307 af | 420 9 | 43 5 87
¢l 8nl 1 4 | 50, 8 | 1262 6} 48
;| 442 1 4] 5500 8 | 1502 43 %
§| 519 13 | 4 694 7 | 1763 b} 34
01| 1 4 893 7 | 2.044 si 49
13| 690 11 | 4 .sssi 7 | 2847 4 29
1 785 13 5 1057 6 | 2.€70 51 35
14| 887 18 | 5 1.057( 6 | 3014 41 19
1 994 1i 5 1205 6 | 3.379 43 30
14 | 1108 1 5 1295 6 | 3766 3§ 17
13 | 1227 13 | 5 515! 53 | 41738 43 23
15 | 1353 13 | 5 1744 5 | 4.800 5 29
14 | 1485 13 | 5} | 1744 5 | 5049 4 8
17 | 1.628 1 54 2.043‘- 5 | 5518 43 26
13 | 1767 2 53 | 2302 43 | 6008 & 30
19| 1.918 2 5b | 2802 41 | 652 4 20
13 | 2074 28 | 5 2.650( 4} | 7.051 5 28
tj3| 2287 28 | 5 2,650 4} 7.so4-j 4 18
1§ | 24050 24 | 59 3.023‘ 4 | 81 43 26
1j3| 2580 21 | 51 | 3038 4} | 8778 4 7
14 | 2761| 2§ | 6 | 3.419| 4} | 9.388 4} 24
1} | 208 2 6 | 375 4 |10.020 5 26

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 380, and with Clevises
shown on page 832, Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 831, may be one inch shorter than above,




CAMBRIA STEEL.

3256

Exoess of

.h;!flli Root

Over that

of Body

{ Bar.

Per Oent,

3142 23 | 6 | 75| 4 | 1068 4 18

L 334 2 64 | 4165 4 | 11.36 48 24
17| 35470 28 | 6} | 4155 4 | 1208 4 17
3758 2 6f | 4619 4 12.78|- 4} 23
3976 2 6% | 5108 4 | 1352 5 28

5| 4200 20 | 6F | 508 4 | 14.28 4§ 22
1| 4430 3" | 6} | ba4sy 9% | 1507 4 93
4666 33 | 63 | 5957 3} | 1586 b} 28

} | 4909 33 | 63 | 5957 83 | 16.69 4i 21
o | G157 3% | 63 | 6510 8% | 17.53 5. 2%
5412 81 | 61 | 6510 si 1840 44 20)

13| 5673 8 | 7 | 7087 8 19.29’ 5 25
5.940/ 3 7 | vostl 31 | 2020 4 19

1| 6213 8% | 7 | 78 31 2112 4 22
6492 3% | 74 | &i71 B | 207 b 26

13 e.m| 33 | 71 | s47| 8f | 2%.04 4 21
7080 33 71 8641l 3 | 2408 5 22
7670 3¢ | 7h | 9305 3 | 2608 B 21
8296 4 | 7h | 9993 8 | 2820 4 20
8.946 43 3 10.7uei $ | 8042 4 20
9621 41 | 8 |11.320 22 | 87| 43 18
10321 45 | 8 |[12748 23 | 35.09 b} 23
11,05 43 | 8! | 13544 2% 37.56( 5} 23
11793 43 | 8} 14.221)' 2% | 4040 b 21
12566/ 5 83 | 15763 23 | 4273 b1 25

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
 standard length, six inches between heads, as shown on page 330, and with Clevises
shown on page 832. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 831, may be one inch shorter than above,




326 CAMBRIA STEEL.

UPSHET SCREW ENDS FOR SQUARE BARS.

} | 250 4 | 010 850 4 21

316 2 4 420 9 | 1076 5 33

3910 1 4 ] 550 8 | 1.3 5 41
3| 47 1 4 | 550| 8 | 1.607| 3 17

563 1 42 | 04 T | 1913 44 23
3| 660 1 44 893 7 | 2245 b 35

766 1 5 1,057, 6 | 2.603 &2 38
3 s'n| 1 5 | 1067 6 | 2989 4 20)
1 | 1000 1 5 1205 6 | 2400 4 29
1315 1129 1 5 1515 5% | 3.838 b 34
14 | 1266 1 5 1515 5% | 4.303 4 20
15| 1410 13 | 5 1744 5 ‘ 4795 4 2
14 | 1568 1 ! 5% | 2048 b | 5812 b 3
15| 1728 11 | 53 | 2048 5 | 5385l 41 19
1 1801 2 | b | 2302 4} | 6428 4 22
75| 2066 2 | 53 | 2650 44 | 7.026 51 28

' ' |

14 | 2250 57 | 280 44 | 7.650) 41 18
1% | 2441 5i | 3.028 41 | 8300 4 24
13 | 2641 B 3419 4% | 8978 5 30
113 | 2848 2 6 | 3419 4 9'6821 4} 20
i | nom 5 |6 | amsl 4 10410 43 | 21
143 | 3.285 2 6 | 4155 4 | 11170, 5 %
1§ | 8516 2§ | 6f | 4185 4 | 11.950, 4 8
1}3| 3754 2 | 4.619] 4 | 12760 4} 23

Lengths of Upset Ends above are best -adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 230, and with Clevises
shown on page 832. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 331, may be one inch shorter than above,




CAMBRIA STEEL.

327

UPSET SCREW ENDS FOR SQUARE BARS.

I | Excess of
Side of Diamatar | ;
e | 147 L I;:fﬁ | e N o o i
(Ban | podyof | Sorew. | UP | mugtof jof Threads|  of | oo | Over thal
2 per Inch. |  Bar, PS8k | of Body
=Y B G of Bar,
Tnshes. | Sq. Tns. | Tnches, | Inches, | Sq. Ing. Pounds, | Inches. | Per Cent._
2 4000 27 6 b5.108 4 13.60 [ b 28
4254 2% | 6% | bA08 4 [1446| 4 20
%? 4.516 | 6 5.428 33 1535 | 4 20
2% | 4785 8% | 6% 6957 3 1627 | b 24
5.063( 3 63 5957 3} | 1722 | 4 18
53481 81 | 63 | 65100 33 [1819 | 4 22
2 641 3 7 7.087) 3% (1948 b 26
o7 | 5941 8% | 7 | 7087 3% |2020| 4 19
23 | 6250 3% | 7 | 7s48| 8} |2125| 43 | 21
zav, 6566 83 | 74 | 8171 8 |2233 51- 24
P 2 6.891) 3 7 8.171 2343 | 4 19
2{} | 7.228 33 74 | 8641 3 |2456| 43 | 20
2 7.563 g% 74 0.305) 3 25.71 5i 23
7.910 74 | 9305 3 (2690 | 4 18
2 8.266 4 7 9.993 3 | 2810 | 43 21
2% | 8.629| 4} 7 lﬁ.?ﬂ&‘i 3 203L 1 b 24
3 | o000 4 | 73 [10708 3 (%060 43 [ 19
3 9.766 431 | 8 [12.087 83.20 | 5} 24
10,563 4 8 12,743 2 35.92 b 21
a3 | 11.301| 43 | 8} | 13544 3373 | 5 19
33 | 12250 4% 8% | 15.068 25 41,65 | 53 23
3 13.141| 5 84 |15.763 2 44.68 | b1 20
3 14,063 51 83 16.658! 24 4782 | & 18
3 15.016'| b 8 17.672| 2% |51.05 | 43 17
4 160000 53 | 9 19267 23 Ib4d40! 5} | 20

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
stan length, six inches between heads, as shown on page 330, and with Clevises
‘shown on page 332. Lengths of Upset Ends for use with ordinary Right and Left
‘Nuts, shown on page 331, may be one inch shorter than above.




328 CAMBRIA STEEL.

UPSET SCREW ENDS FOR FLAT BARS.

Width Thickness | Diameter
o o [ | M L ameant | SRR | e
Bar. Bar. | ofBar. e of Thread, " | Upsat of Bar,
7 Y B Ghi=sy
_Toobes | Tnches | Tnches | Sq.Toches | S Toches | Tnches. | Toches
2 1 2 200 | 230 5 6
3 7 21 | 263 | 8028 Bi 114
3 1 2 3.0 3719 6} 111
g | 134 | 28 | 338 | 4150 | 7 11
3 11 2 375 | 4.62 7 11
3 1} 2; 413 | 492 7 10
3 1 3 450 | 543 7 10
4 2 300 | 8719 B} 129
4 ; 2 350 | 4.159 7 12
4 1 2 400 | 4.62 7 1
4 14 3 450 | 543 7 11
4 1} gt | 500 | 651 7) 1
4 1} 3 550 | 651 7 1
4 1 si 6.00 | 7.54 7 10
4 1 EY 650 | 754 7 10
4 1 3 700 | 864 T 93
b : oi | 375 | 462 7 1
5 ] $ 438 | 543 7 1
5 1 8t | 500 | 651 7 104
5 1 st | 563 | 651 71 10}
5 1 3l | 625 | 755 7 9!
5 1; 33 | 683 | 86t 7 9}
5 13 84 | 750 | 864 7 93
5 1 .. | 818 | 999 s i
5 1 .. | 87 | 999 “
[ 1 33 | 675 | 86t 74 10
6 1 33 | 750 | 86t 7} 9
6 1; .. | 82 | 999 3 i
6 1 . 9.00 | 9.99 2
For di i of heads corresponding to different-sized pins, see table of Eye

Bars on page 20,
Shortest length of bar permissible on account of method of manufacture is 6' 0
center to end.
The above length is used only for bars having heads 123¢” diameter or less.
‘When possible lengths of 7 ( are preferred.




CAMBRIA STEEL. - 820

STEEL EYE BARS.

Aw = Area of Excess to form one Head = Plane Area of Head — AX,

_ (1804 20) o, o Ao e 2
Ay = OOLD) g + (4w 4)1'::-.9 0698 R20.

e_zk +3 oA Log. s = T.040848 — 10,
Feddnig = A" ¢ 0608 = 8.543855 — 10.

8 z ; Additzonal Length of
Width of | Minimum | Diameter Diameter of Soctional Ares of | Bar Beyond Contar
of Head of &
by | | <fadu | U | Siats | S
A T E D i gl G
~ Inches. Tnches, Tnches, Tnches, | Tnches,
2 41 1 8% 7
= 2 b 2 i 12
J 93 o b “ 9
2 64 “ 13}
3 ﬁ} 2 4 10,
3 8 4 L 17.
3 9 5 “ 99}
4 93 . 174
4 101 @ 21
b i i 4 %'
b i wi 5 I 24
b 1 13 “ 274
g b 1 14 7 “
6 13} i 213
6 144 “ 27
Rl SR
7 {-g 17 7 i 2
RS
8 1 19 8 “ 35
o |15 || 9 “ 30,
9 1 ﬁi 10 e .is
10 i 24 108 e
"~ The size of hend given is the size of die. The size of finished head will overrun
this about } ¢ Bars are Hydraulic Forged without the addition of extrane-

metal nnd wh out buckles or welds. The heads on Eye Bars are finished of
the same thickness ** T"" as body of bar.

R | 7 .



830 CAMBRIA STEEL

TURNBUCKLES.
PRESSED WROUGHT IRON.

E
¥
Y
A ‘
T
G

©

Tue CrLeverLaxp City ForGge AND Irox Co.

Dimensions of Bar.

o
El
>
]
"
=
-]

Dixmetor Bide of
of Bar, Square Bar,

Inches. Inches,

Diameter
of Borew,
B
Inches. .| Inches. | Inches. | Inches, Inches, | Inches.! Inches.
- 6 1
¢ B &
6 1 &
d it 4 3 %
| Bean| BB 8] 7| B
1 “ ngl 8
1 o [ S, Wl e |1 1?
e e | B 8| i
l o o b
Be |1¢ « 1% |1 6 | 1 x| 1
153 |1 g « 4 6 | 2 (4
152 1% 1341 6 | g
15 |1 0“1 A | 2
R b o (R 1% P - v A s,
2 a v
R S e 8 AR
33 |7 B - ool 20 301 8|
i pir ;‘ }ﬁj gl s | 8| g
Ll Ll a
3 e Bl oo 87 A 13 aﬁ 812
3 “ gl 1 1 6 | 82| 1 7 1
3 |20 2 1659 | 5| 6 5 A | m¢| iy
4 |8 2 17 6 4 1 5
1 18 6| 6 | #8]1 5%
8 ong | e | o | 5| 8¢ |1 6
g 8 2 o | 5|18 |10% | 614
4 2 o | 5|2 8l
5 3% 24 9 | 5% |3 112" | 68

dStl.wdud Lengths, 6, 9, 12, 15, 18, 24, 36, 48 and 72 inches between heads (A) for
| sizes,

I:uf;thl of Upset Ends shown on 824 to 827 are those best adapted for
e i mt B st e o et tons/ a6 e Bars with
Dimensions E, upon 5 wit

which the Turnbuckles are to be used.




CAMBRIA STEEL. 831

S S
e T -
AT
L
BT T T Weight of
o iy el I, o e Nat
Upset. Bar. Square Bar. Nut. Thresd. | Hey. | Onme Nut. w
@ K A i Ends,
Toches.| Tnches. _ Tnches Tochis. | Tnches, | fnches. | fnchen| Pounds. | Pounds,
i 1' d § E' dy| 6 | }'!' {3 H
i an an -
4 | 4 i TR R e
14 | 4 “ 13 ii g! 1 2 3
Big | 5 1 v1g “ H | 2 11
iy | 5 li “1a1 7 1 2 4 1
15 | 6} 11 17y “1} TH | 2 | 2 1
14 | B (14 Y13 11 74 | % 164
1% | by 1 1§' “1f| 8 20 | 8 9 23,
5 | of Y G L:‘ 1} 8 | off | 8| f | B
: w“ !
: b3 13 “1dhis: B-t 2 12 31
: 6 |1 13 “13] 9 2 16 41
RN B AE B
23 | 6 |2 i1 of |24} | 4| 2] | 5
i “202  “2| 10 | 3% | 4 664
3 | 6 2 123 10 3 43 | 28 66
] 6 “2s 105 | 3 b | 8 81
| 7R 2 it 3 63 | 88} | 73
i 713 1 11y | 343 | 63 | 46 116
4 | 75 8§ 12 44 | 6% | 53} | 138
Bxtra
11| 4 “ 33 43 IE 2
14 | 4 3 8 1 2 4 9
14| 4 “ 13 13 83 1 2 4 9
g | 5 1. 14 “ 313 9 1 2 6 1
SO T | 9 1 2 1
1% | b} |1} 1 “13 9 24 8 21
2 i “13 11 ﬁi 2k 83 | 21
15 | 6% |17 11«15l 10 24 | 8 1 29
2 | B} 1§ 12l 10 2% 1 203
For Details of Upset Ends, see 524 10 877,
* Length of Upset Ends furme?ir‘kight and Left Nuts may be made one inch
shorter than the dimensions given in column “ G ** above,

¥ e e et Ll it
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CLEVISES.

EC—=—=-f =8 &) |
B A

Tue Creveranp Crry Forer ann Irow Co.

§5a4l i Dimensicns o be
§§ E’m IE’ Diameter of Pin in Inches. | used with Speoified
B[R e Diameters L
D (A | B |10341541% 2 242494 8 3485455 4| 1L |G| ¥ | B
Ins, (Tns. | Ins,| — Diameter X in Inches. Ins, | Ins, | Tns. | Tns,
glﬁ}/i ‘2!/"%3 ..rz%l}g Ml
13“{?? 0% O S 0 D B B " I
14 6 | 1 .,/s 3?:3%33/“_“_,”_-“._3%1% £l 1
1 ;ﬁi ..3 gl R O B O B 2 I
1 B D % g .V dod g2 | sl oa
U341 A R D B e 142416041 . .|l . e 5
14| 8 s X oA 4 | 2% % @
ve8 | o 5 |¢}§}/ ol 24l Bl @
?o I i%? ié!/'.. e Ze 8] %
242110 (24 A O B 71 72 B T 7
10 §§::;:: S R BT i B
il [ el D 188 I8 [8]8|.| &4 3
12 |agliifll BB 88| BA 4}4 ,H 1%
dha |4t .0, "8 I8 8|99 Tl T4
32 43! vi.is 8 lololelo lagl il 1g

Dimension H ll usun]ly ‘?&" 1ar er l:han diameter of pin and J is made to suit the

thickness of the pin plate, ove Clevises are designed for use with mediam

stﬂl rods of 60 000 to Bﬁlmsgunds tensile strength per square inch, having standard
ts as shown on

DIM'.EINBION& OF RIVET HEADS AFTER DRI'V‘ING
: Y f’ .378°
K

_%_,] Al :é}- K
wa £ TR o Y
E 4
&7 E a0\ .o78"
¥ i ¥ _,r'? 4
i i 7
2, { 1__;_-_" I-i—‘—lﬁ' =a ‘.3. o
% - : —13"—
E 7 »
% .11'

BUTTON HEADS.
RJHEiKh‘f‘:; Head = f; X Diameter of Rivet. Radius of Head = 84 Dllmeler of

COUNTERSUNK HEADS,
Dinmem-of Countersunk Head same as Button Head. Angle of Countersink —
Clearances for Rivet Heads allow for Heights as follows : 84" for

L ﬂmsx;}u{?’nf or 74" rivets,  All dimensions in inches.




CAMBRIA STEEL. 83838

GTH OF RIVETS REQUIRED FOR VARIOUS

GRIPS INCLUDING AMOUNT NECESSARY
TO FORM ONE HEAD.

- Grip of Diameter of Rivet in Inches,
nae | 17 | ¢ [ [ @ |17 [ 37 [V [ W

S

el w5y
1% 1 e | mg | mp | % 25;
3 212" o1, o o
AR AR AR AR AN
194 2 i}/ .1% 24 24 2:% 8
VA ? % g | & 8 | B
% 25} o 3 3! 8 3
TR
s | 87 | 8 : g 85 [etal
AR AR 1R ARAE
55 e l//B :? 3%; 4
g 3 41 ;é gé i
474
5
ok
5

3
”"’-‘"&\"—‘»:G "
o =
ST e i e e 02

g
S8R

B
L=

. e e 05 -] L= L e e Sl
N e R A N e N S o

MUENM b

s PSR

=3 =11

SRR
0 ee
i

-

-

N PSSR S
o
&N
R TSR RRERE T
sz
&~
SERIRR TN BREERRE

1 52
gé ) 5 5% E:
B! g§ ryf 5 | 6 g?
5 5% | & !
542 52 6 6 61 ﬁ%
S| vl %) | o o
1% 2 ez | o l‘r’é wﬁ 6 678
7 1 7 4 7 7
5 AR R 1R IR ARAE
6! 6 6 | 7 76 | 74 | 7
% | 6 é 7 ng | T % %
5 6 2 w |7 7, 7 7
G i 6is | 7 7 f :
AR AR IR g
(i 55)2 7 | s 7,;?; 2| &% | 8

Amount in Inches to be tl..uhtraeted from above
[ lengths for Countersunk Heads.

| % | % | % | % | % | % | % | %




334 CAMBRIA STEEL.
BRIDGE PINS, N'U‘I‘S AND PILOT NUTS.
'/ ;
All Threads 8 per inch.
Turnasd Diametar Short
Nominal Dizmeter of Diameter ]}ums;w Diamoter
3 of Pin, Thread, of Nut, o ¥ob | o Holss
D F A G | inEyeBam,
Inches, Inches, Inches | Inches, | Inches, |
1% 1 1 2 IR s
1%] lfi 1 a1¢ : l w L :3:
2 1 1 21 2 i b ]
A 2 3 3 “ oy
2w |1 | k| B
3 21 2 314 L i
81 B o1/ i 1 o3
3ig 3{; 21 4 4 "
3% 3 q 414 5 “
i 8t} 3 15 5 "o
n 1 s'ﬁ 5 5( “ 4 1By
Fifs 1 313 5 5 i
457 4 4 5L g, ot
5 41 4 5lg * 4+ ylls
514 5 4 6 b
ﬁ By 4 6 “ g
4 b g 4 614 7 (L
SRS BEEER I AR
g 6 1 7 & P
7 Gi i 7 i) e
7 6 4 7t 8}, "

Allow gy’ excess for each eye bar packed on the pin.

COLD ROLLED STEEL COTTER PINS.

Dim ions of Pin in Inches.

Vimewr ol | py | 1| 134 134] 134 2 | 24] 224 24 8 | 334] 334] 4] 4

s | ® | %) 136) 34 e 13¢] 2 | 24| 24 B4 8 | ;] 3

8%

i

IR EEE R R R
1 L7

L EEEEEEECEEREE

Mometre | | 1] 18] 1] 18] 24 24] 24] 244] 34 34] 3a] 3] 4%




"
-}
=

{

]
J
e

. | Inol ne

1 % | 184 174 Y-

i | | el 2| 38| ne | ¥
184 1 1 24 21 1

2 1 1 | 2 27 1 “
g 2 2 2 25 112 %
- : T i d g a
g 5 | 3 i 2 “
Y el I e ) “
AR A

§oxg pe 7 Pl T

COUNTER AND LATERAL RODS.

SOLID OR UPSET EYES. =
(@) et <@}

= A
ROUND BARS. SQUARE BARS.

Teos [ (R ol | e | dower | IR
or
o g | ol | o jarges | o | g e
E D ;.. - T
| _Toches | Iaches | Tnches | _Tnobes | Tnches. | Tnches
2;3 1 9 i 0 |18
1 2 18 ri%, o1, 14
i 2 16 H
5 7 | 18 5 § 18
13 8 20 5 8 1614
3 18%¢ 6 8 18
6 3 | @m 6 16
6 g 19 6 gg 18
3 a1 6 3 17
i 3y | 2 7% 1 21
7 1 24y 7 1 1
1 59 8 1 29
8 i 251 8 4 a1
8 1 24 8 H 1014
8 4 21 5 23
PR Saros | 5 3 23
A A e i
..... = 2t 8 2
2o LA R e b S MR
details of upset serew ends for round and square bars see pages 324 to 327,




338 CAMBRIA STEEL.

COUNTER AND LATERAL RODS.
LOOP WELDED EVES.

Additional length of bar beyond center of pin required to make eye for square or
round bars.

Diameter of Pin in Inches.

1| 134 | # | R4 | 2| 24| 3 | 84

¥
N
=

14

53 | 63 [ 74| 8y | 94| 103 | 114|124 | 183 | 14 | 15

60 | 74| 8 | 9 |10 | 108 | 113 | 128 | 18} | 143 | 153

6 [ 74| 8h| OF|1of | 11} |12} | 134 | 14 | 15 | 16

coee| 8 | 9 [ 107 | 103 | 113 | 12§ | 184 | 143 | 153 | 16}
1 |....| 8k | 9%|103| 1131 1si 14 |15 |16 | 16
13 ..ol {107 | 103 | 113 | 123 | 183 | 143 | 154 | 163 17}
13 [.oofoooftop) 11| 128|188 | 14 [ 157 [ 167 | 163 | 17
(F |oooo]ooon[oon. | 113 | 128 | 188 | 143 | 154 | 163 171 18]
13 |oooofoooo]ooo | 120|193 | 14 |15 | 16 | 163 | 173 | 183
| ot TR L DL P 1si 14} | 153 | 16} l?i 1 wi
1§ [ foea | 14 [ 15 | 187 | 163 | 173 | 183 | 19
1 oleeet|oee foeun |on. | 158 | 164 | 174 | 183 | 194 | 20
2 | foeei]eeen ol |18 | 163 ] 173 | 183 | 193 | 201
T R ) ) S e 171 184 | 194 | 20 | 21
B e e [oves fonan by wo [owanc |48 | 468 1108 1808 14
TG S o ) e L et [ 211 | 22

197 | 20
P R Sae | | ey T R G m%

T LR R PR PR

Rgunaow
.
. o
.
N
. N
M
M
.
.
.
.
o
—

213 | 223
22 23}
233
244

1 1SR PR Y ST LIS I R A KT T T
ai PO IR DO N DR P ) OO P P
| I S W T S 0N N S O 0

I h in inches beyond center of pin required to form one eye = X.
i . P e & = Side or Diamater of Bar.

Formura: When o =or <1 D= I)luni;:l:r ult' l;ln. -
L, Length ot bar inclu amount require:
X=37[D+A] +1 loformoneeye-ﬂ-h-&c'l'x-
When 3 >1

X=37[D+A] +5




CAMERIA STEEL. 337

COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

d bars.

Diameter of Pin in Inches.
et
ehes, | 835 | 8% | 4 | 44| 4| a4| 5 |54 | 8% |85%| 6
16 | 163 | 173 | 189 | 19} | 203 | 213 | 22} | 23 25
164 171 18 191 20 |21 |22 |23 mi Z’i 253
163 | 174 | 183 | 195 | 203 | 213 | 223 | 284 | 24k | 251 | 26
171 181 wi 20 |21 |22 |28 23§ 24 | 253 | 26}
1 17§ 182 193 | 208 | 213 | 223 23§ Mj %i 26
13 | 181 |19% |20 | 207 |22 | 223 | 233 | 243 | 253 | 263 | 273
11 | 183 | 194 | 203 | 213 | 224 | 231 | 241 | 251 | 26" | 27" | 28
1§ wi 20 |21 |2 |23 23} 243 | 253 | 263 | 274 | 283
13 | 193 | 203 | 213 | 223 233 245 %i 2 [27 |28 |28
13 20 (21 |22 | 223|283 | 243 | 253 | 264 | 274 | 284 | 28
13 | 204 | 213 | 223 | 281 [ 241 | 251 | 26" | 27" | 28 | 283 | 20
17 [21° |22 | 228 233 24§ 25§ 263 | 274 | 28% 29%30
2 |213| 22 (284 24| 25126 |27 |28 | 283|209 | &
22° | 23 | 234 | 243 | 253 | 263 | 273 | 283 | 201 | 801 | 81
204 | 233 | 241 | 251 | 26 | 271 | 287 [ 20° [ 80 | 804 | 31
252526273284-29530&31
24 |23y (243|254 261 | 274|281 (20 (80 |31 |32 |8
95 [247 |25 | 26 26% 273 | 284 | 293 | 30% | 813 | 32} 33§
ﬁ 243 | 253 | 264 | 271 | 281 | 201 | 301 | 81 33 |83
251 |26 |27 |28 | 283 | 203 | 30 | 313 | 824 | 333 | 34}
8 | 253|263 | 273 | 283 | 204 soi 811|921 (83 (84 |85
261 | 27 | 28 | 20 | 30 | 304 | 813 | 324 | 8333 | 343 | 853
263 | 273 | 283 | 203 | 30 | 314 | 321 [ 331 | 34 | 35 | 36
31 | o aei 29" |30 |81 |31 323 334 | 343 | 351 | 361
8] | 273|283 | 205803 | 8131 32 | 31| 84} 351 38 | 37

For additional length required to form upset end and details of same see tables of
iﬁ?et Ends, pages 824 to 327,
. For details of Turnbuckles, see page 330,
For details of Right and Left Nuts, see page 331,
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STANDARD STEEL WIRE NAILS AND SPIKES.
Sizes, Lengths and Approximate Number per Pound,

COMMOX, TR 2
g - 4 s AL %
. Dameter, | o sEAR AR AE N F Eg’g
—— | pr |5 |B |2 4
B.W. 6. Inches.| Pound. 8
|
7ol e B A e LT it Gagi
od . . .|17°| 15 "| 072 | 900 | “se0 | 622! . . [1558|1558(1440] 620/1140{1000
34 Fine.| 114, e et amﬁool
3d Com. }? 1| s | | Cood |42l B B | B2 7D 0
4 .. .| 134|194 | "d02 | 322 | g0 | 267|. .| 767 767| Goo| 822 5&7[550
5d . .. |18 | 1212 | q02| 250 127 41| 491 . . | .. | 396 366
6d ... 2 0| 1134 | 15| 200 | 205 | 156! 114| 359] 359{ . . | - | 260| 250
7d ... |2z 108 | 15| 154 | 135 | 10| “ss| 817 817| . .|, . | 239| 236
84 ... (253 08 | 24| 06| 96| 98| 74 214 214 . 1|\ .| 160 157
od . . |23 | 1005 | 224 | 85| 2| se| 58| 195 195( ] . 48| 145
0d ;. o|8* 0™ | as| 74| e3| esl 42 134] 134 : ; 108 107
12d ... [8%| 9 | 48| 67| 62| &7 86120 120{: I[: [ 99| 88
16d ...|3%| 8 | 65| 46| 88| 46 23 ‘o1 @1|. .|’ :] €9 &5
20d - - ol4| 6 [208| 20| s0| 85 22 61 e :|. o] 80| 45
o i PP S e N s I e Ve o i jet |
d0d..:57| 4 [m8) 17| 1 ¢ 85| 30
50d . . .|ng| 38 | 259185 | 18 5 =
6od . . .[6"| 2 | i8¢ 1083 | 10 !
bed
8 vl Head | w
I
sll |l @ - ..
D R 0 0 1) A B DA -
8d Fine.| 1. .|. .|, :
Bd(:mn.i 660 . . |. « 230 p
4d . . .| 134] 550| . .| 260 | 164 | 198
od . . .| 153 sesl. . |134| 108|125
6d . . . |27 250 181] 119| o1 | 112 90 el
... 236 136) 85| 78 :
sd . . .| 214 157) 98| 75| 63 . - R o o
o s s 145 86 51 L T
10d . . .[8™ 107 66| 55| 45 ~o| 79 esl. o] 67| 208 |87
12d . . .| 3yl e8| 51| 48
16d . . .| 338 65 40| 39| 84 o 5|20 |20
204 5 . .|4| 45 20| 81| 26 b 4 | 238 |23
304 .. .| 4% .| 21| 23| o o8 | 2918
w0d-.. .5 0. .| @ i 5 | 84|18
0d . . .| 5%/, 18 : YAt 1 | 30010
m...gx 15 i 1 {3009
: 3 -5 ]
) B B PR ol i BRs 2?
12 |. e H




CAMBRIA S1TEEL. 339

MISCELLANEOUS STEEL WIRE NAILS.

Approximate Number per Pound.

Lengths-Inches.

E |

880 |, .
875

B0 ..
818

284 ..
250 | .
238 | . .
| I
208 1. .
J80 | . .
W65 |, .
J48 |, .
Jd34 | . .
A2 | . . .
AWM. ..
95

83 |. ..
072

065 |, .
068 1. 4 o
D9 ...
42

85

20000| 16000( 10000/ 7500/ 6000 | 5000
S082 | 27021 17777) 11850) S888) 7111 | 6020 | DOTO 4444
JD28 | B0476' 228561 152871 114281 0143 | 7618

P a2 2| 8| 2| 4|10 |u|n

. . 38| 27

sls e e . . .. i 33| 27

aals s . . e ) 29

i «a .| 67 60| 45| 88

. «s+ .| G| BB| 62| 4

s 1 | ) 10| 87| 76 67| 60| B0

= 14 | 72| 60

211 169 141 121 {106, 94| 8| 71

. 247 197 | 164 | 141|123/ 111 | ©9 2

alewiafsea 299 239 | 200 | 171 | 140 133 | 120 100

sy | w s 84| 275 | 229 | 197 | 172 153 | 137 | 115

s el = = 414 831 276 | 236 m’n 184 | 165 | 138

. 663 406 397 | 833 | 283 | 248 220 | 198 | 165

8371 628| 502 | 418 | 359 | 314/ 270 | 251 | 200

1096] S22 658 | 58 | 409 4111I 865 | 329 | 274

an 1420 1072| B57 | 714 | 613 | 536 476 | 429 | 357

2840, 1803 14200 1136 | O47 | 811 | 710, 631 | 568 | 478
8504 2336{ 1752| 1402 | 1168 | 1001 | 876 778 | TOL

b&4
4571 3048 2280/ 1828 | 1623 | 1305 1143 1015 | 918 | T61
6233 8116 2495 | 2077 | 1781 |1568 1885 (1246 1088
4138{ 8310 | 2768 | 23064 |m 1839 1655 (1879
5334| 4267 | 8556 | 2083 ‘265723?0 |12

Lengths—Inches,
21}!2§| 3 3§| 4}}5|8[ 9 10
led — === o
160 15 14| 12| 100 9 srv 65 |44
16| 15 14 12f 10/ 8 7 65 |44
17| 16 15| 18| 1 9 8 7/ 5% 5 |4
23 210 19 16| 14| 13/11{ 10| 8 7 |6 |5
26 24l 2 19 16 14 1B 1 98 (7 |6
30/ 28 25( 22 190 17 15/ 13 Nj10 | 8 |7
36 330 30 26| 23 20 18/ 15 1311 |10 |9
89 35 30 260 24| 21| 18 15
50| 45! 41| 35/ 31| 28 21l 18
60| 54 50| 43 87 !
69| 62 57 49 48 30| 35 20
82 751 69 50| 52 46| 41| !
139( 125| ml 108 @0 7% 7 o Wire
i
182| 164] 140] 137 17| 108 u 12
214! 195 178| 163 QUi :
244 zss\ 236 i %
; s
HEuE
1 2’ 6 5
These are an only, and the figures may
mlcdeltﬁcrwnv in the di JLPldl or points, m

dnﬂluwﬂln:‘;’mummgpmnduunuhhshom, lurparihi:h-
nails will run less,




340 CAMBRIA STEHEL.
CUT STEEL NAILS AND SPIKES.
Sizes, Lengths and Approximate Number per Pound.
Length. i Casing )
Sizes, Common, i Finishing, { .
Inches, S o and Box, g g
24 1 740 400 1100
3d 14 450 260 880
4 1% 220 180 530 120
bd 18 210 125 350 800 100
6l 2 160 100 300 210 80
7 0 120 80 210 180 60
8d 2 83 68 168 130 52
od =4 7 52 130 107 38
104 3 60 48 1M 85 2%
124 3P 46 40 % 70 20
164 81§ 33 31 86 52 15 17
204 4 23 24 76 88 16 4
254 " 20 BT e ST Pl SR, -
300 14 1614 N 80 oo L1
40a 5 12 . .ls 26 PR 9
60d 5% 10 i 20 L T W R
604 6 8 TR 16 Sicwrhe ik 6
(i S S o [Pty ay o
7 4 e s v o im b
Sises, il B Bl A sl o
Inches. Barrel. leli Fina. Fine,
5 | 70 ! =odbonl el e
3% | 600 M ML) O 1 L7 o
% | o500 PR e -~ T 6 T 960
24 1 450 810 | 82 | 14| s00 750
15 | 80 | 400 |....|4a | 15| 660 600
3d 1 | 280 | so4 | 280
1% 210 |4 .. .|s oo o Tobaseo Brads, Shingla,
4d 14 190 224 220
&d 1L Rl 7 A .| 180 130
6d 2 . P S w7 120
7d 24 e e L L] M
8d 2 “ e wis] o fatiwaeie ] 74 20
od 26 |- e o ®areh 58 62 72
10d 3 R [P, 43 50 60
16d 84 S P PR o




CAMBRIA STEEL. 341
SQUARE BOAT SPIKES.
Approximate Number in a Keg of 200 Pounds,
Length of Spike—Inches.
4|5|6|7 8 /0|10/11]12]14]10
2375 | 2050 | 1825
1360 | 1230 117a|<.m 890
140 | 910 | 500 | 650 | 600 | 525 | 475
i 600 | 590 | 510 | 400 | 360 | 320 | 280
s 450 | 875 | 335 | 300 | 275 | 260 | 240 5
. E 260 | 240 | 220 | 205 | 190 | 175 | 160
RAITLROAD SPIKES.
Quantity of Spikes per Mile of
Avorago Single Track, Ties2 feet c. to c, e e
Number per Keg | 4 Spikes per Tie, Welght per Yard,
of 200 Pounds, r
Pounds, Kege Pounds,
800 7040 5% 75 to 100
378 5870 2014 4" 7B
100 5170 a6 40 “ 56
450 4600 og14 35 40
530 3960 20 30 35
00 3520 1724 % 35
080 3110 15% 2 “ 30
720 2010 1434 20 % 30
000 2350 1 16" 25
1000 2000 101§ 16 2
1190 1780 9 16" 2
1240 1710 81 164 20
1342 1576 7% 8¢ 16
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Ona Foot

in langlh.

g

G

oot | Internal, | External, |

ight
por ¥

CAMBRIA STEEL.
Inches, | Pounds, | Inches,
24
A2
56
84
12
67
24
68
61 4
74
54
00
66
34
LG
76
27
18
70
06
00
00
00
00
.00
.00

Astual

Inches,
AlD
b4
675
B
05
315
66

9

3
875
b

]
56
625
625
625
625
7
i 5
75

Inside | Outsids Thickness,| W

Actual

Fo. of
Threads

per Inch.

Len,
gt
1 Cubio Foot.

Feat,

External
Area,

AHBRER SRS ERRBRNEInRIEIRSRY
RSN IS BRSEERE SR

Intarnal
Area,

WROUGHT-IRON WELDED STEAM, GAS AND WATER PIPE.
TasLg oF STANDARD S1zes Anp Dimensions sy American Tuss axo Irox Co.

g
E
JrReest s S

e e

Hominal

Insida
Diameter,| Diameter,| Diametar,

ominal
Inside
Dismeter,

Taches, | 5q, Inches. | 6. Tackes,




CAMBRIA STEEL. 3438

MANUFACTURERS' STANDARD
SPECIFICATIONS.

Revisep To FErRruary 6, 1003.
STRUCTURAL STEEL.

PROCESS OF MANUFACTURE.
1. Steel may be made by either the Open-hearth or Bessemer
NrOCess.

i TESTING AND INSPECTION.

' 2. All tests and inspections shall be made at the place of manufac-

ture prior to shipment.

TEST PIECES.

‘8. The tensile strength, limit of elasticity and ductility, shall be de-

ined from a standard test piece cut from the finished materiul,
standard shape of the tes piece for sheared plates shall be as

wn by the following sketch :

8\‘*‘
About 3* ¥ paratlel Section
1w Nat less ngl i
; (1% E
'ft"'{.' -E‘lll’
L
Ll o :
.._........’f...’f.*.?.!‘:.g.*f_hﬂbout-.a_". o

Piece to be the same thickness as the plate,

On tests cut from other material the test piece may be either the
jame as for sheared plates, or it may be planed or turned parallel
throughout its entire length, and in all cases where possible, two op-
site sides of the test piece shall be the rolled surfaces. The elon-
n shall be measured on an original length of 8 inches, except as
ified in section 12 paragraph ¢. Rivet rounds and small bars
hall be tested of full size as rolled.
- Two test pieces shall be taken from each melt or blow of
finished material, one for tension and one for bending; but in case
either test develops flaws, or the tensile test piece breaks outside of
the middle third of its gauged length, it may be discarded and another
st piece substituted therefor.




344 CAMBRIA STEEL.

ANNEALED TEST PIECES.

4. Material which is to be used without annealing or further treat-
ment shall be tested in the condition in which it comes from the rolls,
When material is to be annealed or otherwise treated before use, the
specimen representing such material shall be similarly treated before
testing.

MARKING.

5. Every finished piece of steel shall be stamped with the blow or
melt number, and steel for pins shall have the blow or melt number
stamped on the ends. Rivet and lacing steel, and small pieces for pin
plates and stiffeners, may be shipped in bundles securely wired
together, with the blow or melt number on a metal tag attached.

FINISH.

6. Finished bars shall be free from injurious seams, flaws or cracks,
and have a workmanlike finish.

CHEMICAL PROPERTIES,

Ta. Steel for Buildings,
Train Sheds,
Highway Bridges and

similar structures.

78, Steel for

Railway Bridges.

Maximum Phosphorus .10 per cent,

} Maximum Phosphorus .08 per cent.

PHYSICAL PROPERTIES.

8. Structural Steel shall be of three grades, River, RAILWAY
BripGe and MEDIUM.

RIVET STEEL.

9. Ultimate strength, 48,000 to 58,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
1,400,000
Percentage of elongation, U‘_—"ltim,:te ;fr—_ﬁen i
Bending test, 180 degrees flat on itsell, without fracture on outside
of bent portion.
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STEEL FOR RAILWAY BRIDGES.

- 10. Ultimate strength, 55,000 to 65,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.

z 1,400,000
Percentage of clangallun, m‘
Bending test, 180 degrees to a diameter equal to thickness of piece
tested, without fracture on outside of bent portion,

MEDIUM STEEL.

11. Ultimate strength, 60,000 to 70,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.

A 1,400,000
Percentage of elongation, Gy o th
Bending test, 180 degrees to a diameter equal to thickness of piece
ed, without fracture on outside of bent portion.

MODIFICATIONS IN ELONGATION FOR THIN AND

THICK MATERIAL.
12. For material less than % inch and more than § inch in thick-
s, the following modifications shall be made in the requirements
for elongation :
. a. For each increase of }inch in thickness above § inch, a deduc-
of 1 per cent. shall be made from the specified elongation, except
the minimum elongation shall be 20 per cent. for eye-bar mate-
and 18 per cent. for other structural material.
~ 4. For each decrease of & inch in thickness below 4% inch, a de-
‘duction of 2} per cent. shall be made from the specified elongation.
¢. In rounds of §inch or less in diameter, the elongation shall be
asured in a length equal to eight times the diameter of section
ed.
& For pins made from any of the before-mentioned grades of
1, the required elongation shall be b per cent. less than that speci-
for each grade, as determined on a test piece, the center of which
all be one inch from the surface of the bar.

VARIATION IN WEIGHT.

13. The variation in cross-section or weight of more than 2} per
gent. from that specified will be sufficient cause for rejection, except
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a, Plates 12} pounds per square foot or heavier, up to 100 inches
wide, when ordered to weight, shall not average more than 2} per
cent, variation above or 2} per cent. below the theoretical weight.
When 100 inches wide and over, b per cent. above or 5 per cent. below
the theoretical weight.

4. Plates under 12} pounds per square foot when ordered to weight,
shall not average a greater variation than the following :

Up to 75 inches wide, 2} per cent. above or 2} per cent. below the
| theoretical weight. 75 inches wide up to 100 inches wide, b per cent.
above or 8 per cent. below the theoretical weight. When 100 inches
wide and over, 10 per cent. above or 3 per cent. below the theoretical
weight.

¢. For all plates ordered to gauge, there will be permitted an
average excess of weight over that corresponding to the dimensions
i on the order equal in amount to that specified in the following table :

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER y}y INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF 1 CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2833 POUND.

PrATEs }/! AND OVER IN THICKNESS.

morssor|  WIDTE OF PATR
PLATE, Up o 76 Inohes. | 75 to 100 Inches. | Over 100 to 115 Ins. | Over 115 Inches.
Inch, Per Oent. Per Cent. Ber Geal. | Per Cent.
10 14 18 , o
(050 RS- S W - 16:3 W [tunwes s
PR g 13 7
T ey (Kl (¥
& 5 7 9 12
¥ | 4} ‘ 64 Rj 11
' 4 6 8 10
i R S N s s 9
Ly Pﬂ}s_ I_Jxm:lt__*” IN_TIE_NF-SS.
THIGKNESS OF PIATR. | TR
Tnch, Up o 50 Inches, 50 to 70 Inches. Over 70 Inches.
[ " PerCem. | PerCemt. Par Cent,
duptof | 10 ' 15 |
R 8} } R B
W sy | 7 10 | 15
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STRUCTURAL CAST IRON.
Except when chilled iron is specified, all castings shall be tough
iron, free from injurious cold-shuts or blow-holes, true to pattern,
of a workmanlike finish. Sample pieces, one inch square, cast
the same heat of metal in sand moulds, shall be capable of sus-
g on a clear span of 4 feet 8 inches, a central load of 500 pounds
ghen tested in the rough bar.

SPECIAL OPEN-HEARTH PLATE AND
RIVET STEEL.

TESTING AND INSPECTION,

4. All tests and inspections shall be made at the piace of manufac-
wre prior to shipment.

TEST PIECES.
2. The tensile strength, limit of ‘elasticity and ductility, shall be de-
mined from a standard test piece cut from the finished material.
¢ standard shape of the test piece for sheared plates shall be as
hown by the following sketch :

e
b\
Mm“'i q?_ga_galiel Section___
#e i Not fess than 9° 136
- g
{f’r..‘(.- _Aﬂoute'
my SRS
H‘L"ﬂﬂm&‘bnm -

Piece to be the sume thickness as the plate,

' On tests cut from other material the test piece may be either the
gme as for sheared plates, or it may be planed or turned parallel
groughout its entire length, and in all cases where possible, two op-
josite sides of the test piece shall be the rolled surfaces. The elon-
tion shall be measured on an original length of 8 inches, except as
fied in section 12 paragraph «. Rivet rounds and small bars
hall be tested of full size as rolled.

Four test pieces shall be taken from each melt of finished material,
for tension and two for bending; but in case either test develops
aws, or the tensile test piece breaks outside of the middle third of
s gauged length, it may be discarded and another test piece substi-
uted therefor.
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ANNEALED TEST PIECES.

3. Material which is to be used without annealing or further treat-
ment shall be tested in the condition in which it comes from the rolls.
‘When material is to be annealed or otherwise treated before use, the
specimen representing such material shall be similarly treated before
testing,

MARKING.

4. Every finished piece of steel shall be stamped with the melt num-
ber. Rivet steel may be shipped in bundles securely wired together,
with the melt number on a metal tag attached.

FINISH.

6. All plates shall be free from injurious surface defects and have
a workmanlike finish.

CHEMICAL PROPERTIES.
8a. Flange or Boiler } Maximum Phosphorus .06 per cent.
Steel. = Sulphur .04 «
64, Extra Soft and l_ «  Phosphorus .04  «
Fire Box Steel. “ Sulphur .4 «

PHYSICAL PROPERTIES.

7. Special Open-hearth Plate and Rivet Steel shall be of three
grades, EXTrRA SoFT, FIRE Box and FLANGE or BoILER STEEL.

EXTRA SOFT STEEL.

8. Ultimate strength, 45,000 to 55,000 pounds per square inch.

Elastic limit, not less than one-half the ultimate strength.

Elongation, 28 per cent.

Cold and quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

FIRE BOX STEEL.

9. Ultimate strength, 52,000 to 62,000 pounds per square inch.

Elastic limit, not less than one-half the ultimate strength.

Elongation, 26 per cent.

Cold and quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.
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FLANGE OR BOILER STEEL.

10. Ultimate strength, 55,000 to 65,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 25 per cent.

Cold and quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

BOILER RIVET STEEL.

11. Steel for boiler rivets shall be made of the extra soft grade
specified in paragraph No. 8.

MODIFICATIONS IN ELONGATION FOR THIN AND
THICK MATERIAL.

. 12, For material less than 7 inch and more than § inch in thick-
ness, the following miodifications shall be made in the requirements
for elongation :

a. For each increase of 4 inch in thickness above # inch, a deduc-
tion of 1 per cent. shall be made from the specified elongation.
&. For each decrease of {1z inch in thickness below % inch, a de-
duction of 2} per cent. shall be made from the specified elongation.
«. Inrounds of § inch or less in diameter, the elongation shall be
measured in a length equal to eight times the diameter of section
Lested.

VARIATION IN WEIGHT.

13. The variation in cross-section or weight of more than 2} per
cent. from that specified will be sufficient cause for rejection, except
in the case of sheared plates which will be covered by the following
permissible variations:

a. Plates 12} pounds per square foot or heavier, up to 100 inches
‘wide, when ordered to weight, shall not average more than 2§ per
cent. variation above or 2} per cent. below the theoretical weight.
When 100 inches wide and over, b per cent, above or § per cent,
‘below the theoretical weight.
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4. Plates under 12} pounds per square foot when ordered to
weight, shall not average a greater variation than the following :

Upto 75 inches wide, 2} per cent. above or 2} per cent. below
the theoretical weight. 75 inches wide up to 100 inches wide, 5 per
cent. above or § per cent. below the theoretical weight. When 100
inches wide and over, 10 per cent. above or § per cent. below the
theoretical weight.

¢. For all plates ordered to gauge, there will be permitted an aver-
age excess of weight over that corresponding to the dimensions on
the order equal in amount to that specified in the following table:

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER ;}; INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF ONE CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2888 POUND.

Prates 7 axp Over N THICKNESs.

THIOENESS OF | WIIITE or ﬂ.lﬂ
PLATE, Upbaa Inches, ﬁmm[nchs. [Ommumm‘ Over 115 Tnches,
Inch. Per Cent. Per Cent nt. | PerCent.
% 10 14 ! 18
o 8 [ 12 |1 -
7 10 13 17
36 6 8 10 13
Pl & b 8 i
o 4 6 8 10
Over g 3} b | (i) 9

PraTes UNpEr P 1N THICKNESS,

eS| VOTOAm
Inch. UptoS0inches, | 50 h?ﬂlulu. " Over 70 Inches.
| Per Cent. | Per Cent.
up to | 0 15 | 20
# “ ,'a: Wi vgy @ oo beiigag ity ol 17

%R 7 10 | 15
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WOODEN BEAMS AND COLUMNS.

The results of a series of studies of wooden beams and columns of
garious kinds of American timber are contained in the Proceedings of
Fifth Annual Convention of the Association of Railway Superin-
dents of Bridges and Buildings, October, 1895, at which the Com-
mittee on Strength of Bridge and Trestle Timbers presented a report,

parious sources.
. The publications of the Forestry Division of the United States De-
tment of Agriculture, Bulletins Nos. 8 and 12, and Circular No. 15,

(therefrom, Extracts and tables from these reports are given on the
‘following pages.

The tables of safe loads for wooden beams and tables of strength
“of wooden columns given on the following pages have been specially
“ealculated for this book, using the information regarding the proper-
| ties of the various species contained in the reports above referred to,
‘as modified in some cases by later data,

:EXPLANATION oF THE TABLEs OF SAFE Loaps IN Pounps, UNI-
FORMLY DISTRIBUTED FOR RECTANGULAR WOODEN BEAMS
Oxe Incn Tuick, Paces 860 To 8656 INcLusive.
General,
For convenience in use, three of these tables have been prepared,
‘from which the safe loads of the various species can be obtained,
‘gither directly or by proportion as stated in the footnotes.
. The values given in the tables are the safe loads in pounds uni-
formly distributed, including the weight of the beam itself, for rectan-
;.gular beams one inch thick for spans from four to forty feet and for
I tfﬂepths from four to twenty-four inches. The safe load for a beam of
| any thickness may be found by multiplying the values given in the
tables by the thickness of the beam in inches.
| The last column of each of the three Tables of Safe Loads for Rec-
tangular Wooden Beams gives a coefficient of deflection, by means of
" which the deflection for any beam may be obtained, corresponding to
the given span and safe load, by dividing the coefficient by the depth
of the beam in inches, which will give approximately the deflection
in inches under the given conditions.
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In each table the deflection coefficient is given for one species of
wood only as shown, but the deflections for other species may be ob-
tained from these by proportion as explained hereafter.

For the reason that wood has no well-defined limit or modulus of
elasticity the deflections obtained by the use of the coefficients are
only approximate and will vary, dependent upon the moisture content
of the wood and the character of the loading. The deflections thus
obtained are therefore only useful as a general indication of the
amount of bending to be expected under the given conditions and are
not exact as in the case of materials like steel, which has a well-
defined limit and modulus of elasticity.*

The safe loads for other species of woods than those stated in the
headings of the tables may be obtained from those given, by direct
proportion, dependent upon the ratio of their allowable unit stress as
compared with that for which the table is figured, as stated in the foot-
notes at the bottom of the tables.

* Nore,—*" A series of tests, undertaken at the College of Forestry at Cornell
University, seems to demonstrate that at least in coniferous wood, a definite elastic
limit for any particular piece can be easily shown, and that it coincides with the
thearetically calculated elastic limit upon the bases of compression tests and their
application, according to Neely's formula.”

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
BeAaMs oF WHITE PINgE, CEDAR, SFRUCE AND
EASTERN Fik.

The various species of woods the values for which are included in
this table are calculated for an allowable fibre stress, for flexure, of
700 pounds per square inch.

The deflection coefficients are given for white pine, and are based
upon a modulus of elasticity of 1 000 000 pounds per square inch,

The lower dotted line crossing the table indicates the limits of spans
for which the deflection will exceed g}y of the span for the kind of
wood for which the deflection coefficient is given, For spans below
the line the safe loads given in the tables will produce a deflection
greater than 4} of the span, while those above the line will produce
less than this, which is the usual limit of deflection in order to prevent
cracking of plastered ceilings. Similarly the upper dotted line indi-
cates the limit of deflection for the kind of wood for which the deflec-
tion coefficient is given, corresponding to a modulus of elasticity of

B e =
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500 000 pounds per square inch which should be considered in cases
where the deflection should be more closely limited.

The coefficients of deflection for Cedar corresponding to moduli of
700 000 and 850 000 may be obtained by multiplying those of the
jable by 42 and 42 respectively, and for Spruce and Eastern Fir cor-
responding to moduli of 1 200 000 and 600 000 by multiplying those of

The upper full zig-zag line in the table gives the limits of the safe
ads corresponding to the allowable shearing stress along the neuntral
axis of the beam. The safe loads above the line, which are based
npon the extreme fibre strains, will produce shearing stresses along
‘the axis or with the grain in excess of that allowable, which in the
‘case of White Pine and the other woods of this table is 100 pounds per
- square inch.

The position of this line which indicates the limit of safe loads for
shearing along the neutral axis was determined by the aid of the fol-
lowing formula:

in which
W — safe load in pounds uniformly distributed.
d = depth of beam in inches.
b = breadth of beam in inches.
s — allowable shear in the direction of the grain in pounds per
square inch.

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
BEAMS OF SHORT-LEAF YELLOW PINE,

The table is calculated for an allowable fibre stress, for flexure, of
1 000 pounds per square inch.

The deflection coefficients are figured for a modulus of elasticity of
1200 000 pounds per square inch, but may be used for other moduli,
‘after obtaining the corresponding coefficients by proportion as hereto-
fore explained.

. The lower dotted line across the table indicates the limits of spans
for which the safe load will produce deflections greater than ¢}; of
the length of the beam. Values above the line will give less deflec-
tion than this, and those below will give greater, based on a modulus
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of 1200000 pounds per square inch. Similarly the upper dotted line
indicates the limit of deflection corresponding to a modulus of elas-
ticity of 600 000 pounds per square inch.

The lower full zig-zag line across the table indicates the limiting
spans and loads based on the allowable intensity of shearing stress
along the neutral axis of the beam. The values above the lower full
zig-zag line correspond to shearing stresses greater than the allowable
stress in the direction of the grain for Short-leaf Yellow Pine, while
those below the line correspond to shearing stresses less than that
allowable, which in this case is assumed to be 100 pounds per square
inch,

EXPLANATION OF TABLES OF SAFE LOADS FOR RECTANGULAR
BeaMms oF WHITE OAK AND LONG-LEAF YELLOW PINE

This table is computed for an allowable fibre stress of 1200 pounds
per square inch, for flexure, and the deflection coefficients are calculated
for & modulus of elasticity of 1500000 pounds per square inch.

The limit for a deflection of yi; of the span is indicated by the
lower dotted zig-zag line on the tables, the values below which cor
respond to deflections greater than, and those above to deflections less
than, the limiting deflections, The upper dotted zig-zag line similarly
indicates the limits of deflection for 2 modulus of elasticity of 750 000
pounds per square inch.

The lower full zig-zag line indicates the limit of allowable shearing
stress along the axis corresponding to the allowable intensity, for
Yellow Pine, of 150 pounds per square inch.

Similarly the upper full zig-zag line indicates the limits for shear-
ing along the axis for White Oak based on an allowable intensity of

200 pounds per square inch.

BEARING AT POINTS OF SUFPORT.

Care should be taken in designing to provide sufficient bearing at
the points of support so that the allowable intensity of compression
across the grain as given in the tables on pages 857 and 3569 is not
exceeded.

This may be obtained where necessary by the use of corbels or
bearing plates of harder wood so arranged as to give a large bearing
area against the softer beam.
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The following statements are made in Bulletin No. 12, U. 5. De-
tment of Agriculture, Division of Forestry :

RECOMMENDED PRACTICE.

# Since the strength of timber varies very greatly with the moisture
tents (see Bulletin 8 of the Forestry Division), the economical
gning of such structures will necessitate their being separated into
oups according to the maximum moisture conlents in use.

MOISTURE CLASSIFICATION.

- #Class A (moisture contents, 18 per cent.)—Structures freely exposed
o the weather, such as railway trestles, uncovered bridges, etc.

~ #Class B (moisture contents, 15 per cent.)—Structures under roof but
without side shelter, freely exposed to outside air, but protected from
rain such as roof trusses of open shops and sheds, covered bridges over

C]ass C (moisture contents, 12 per cent,)—Structures in buildings
eated, but more or less protected from outside air, such as roof
truss of barns, enclosed shops and sheds, etc.
« Class D (moisture contents, 10 per cent. g—btructurm in buildings
t all times protected from the outside air, ed in the winter, such
as roof trusses in houses, halls, churches, etc.
¢ For long-leaf pine add to all the values given in the tables, except
those for moduli of elasticity, tension and shearing, for Class B, 15 per
t.; for Class C, 40 per cent.; and for Class D, 55 per cent. For the
r species add to these values, for Class B, 8 per cent,; for Class C,
18 per cent,, and for Class D, 25 per cent.”

Based upon the above classification of structures, the two following
tables have been figured to facilitate calculations of allowable loads for
wooden beams and columns.

PROPORTION OF THE VALUES GIVEN IN THE « TABLES
OF SAFE LOADS FOR WOODEN BEAMS,” PAGES 360
TO 365 INCLUSIVE, TO BE USED IN ORDER TO
OBTAIN THE SAFE LOADS FOR THE VARI-
OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE.

Olasses. | Yollow Pine. l Al Others.
B e e o e s g (M
T TR R S R (I 1.16 1.08

EIREs O s S v aios 3 iy oWl sias 1.40 1.18
TS D (5 sy bemnwdy oo Pen 4 1.66 I 1.25
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SAFETY FACTORS TO BE APPLIED TO THE VALUES
GIVEN IN THE TABLE OF «STRENGTH OF SOLID
WOODEN COLUMNS,” PAGES 866 AND 367, IN
ORDER TO OBTAIN THE SAFE LOADS FOR
THE VARIOUS CLASSES OF STRUCTURES
REFERRED TO ABOVE.

Olasses. Yollow Pina. AlL Others,
Class A . ..onssossansessasscesessons 0.20 0.20
Class B P AR A 0.23 0.22
Claas € i oroscvsssionevsnnanassivis 0.28 0.24
Class D..oouevnanornranonnecennnens 0.31 0.25

SPECIFIC GRAVITY AND WEIGHT PER FOOT
FOR VARIOUS KINDS OF TIMBER.

Weight per
Specifio | Weight per

B Forks Gravity. | Oubla Foot, | 0% B
WHHE Ok .o v evovenvasssanesdioinrss 0.80 49.94 | 4.16
N HaEe PINE. . .o - iomsrass s somesass 0.38 2.2 | 1.98

Southern Long-leaf or Georgia Yellow

| T P s R . 0.61 38.08 | 3.17
Douglas Fir . .ccee.vvvvnecnocnnns | o 8 3184 | 2.66
Short-leaf Yellow Pine ......... L 0.51 81.34 | 2.6
Red Pine (Norway Pine) ......ovueses 0.50 31.21 | 2.60
Spruce and Eastern Fir ....... samidonld 04D 2497 | 2.08
Hemlock, .. aeessuisasssns | 0.40 2497 | 2.08
CYDICES . siaie o m s o osins s djaisimnn niais s sin . 0.46 2872 | 2.39
e ety x rios cCoia e s ee s Lale s 0.87 2310 | 1.93
Chestnub U4 7. L s NN To e dves .. 0.66 41,20 | 8.43

California Redwood ........ Ll A0 0.39 24,16 | 2.01 |
California Spruce ...oesecsansacssesvs 0.40 2497 | 2.08

The specific gravities and weights given above are the averages of
a large number of determinations by various authorities, for woods
containing less than 15 per cent. of moisture or such as are commer-
cially known as dry timber. The weights of green or unseasoned
woods will be from 20 to 40 per cent. greater than those given in the
above table,
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SAFE UNIT STRESSES FOR TIMBER.
RECOMMENDED 1IN BULLETIN No. 12, U. 8. DEPARTMENT OF
AGRICULTURE,

Division of Forestry.
Safe Unit Stresses at 18 % Moisture.

22| & - E** EE g |E
AR gé Hp
Specis. 5| 35 |44 L2558
e 28 g‘g & a
i E -E -
= 2
TTbs | Lbs, bs, | Lbs. | Tbs | Lba.
Long-leaf Pine (Pinus|
palustris) D ...... ..| 1550, 720000 1,30 1000 21512000, 125
rt-leaf Pine (Pinus =]
Pechinata) D ......... 1300| 600000, 1.30 | 840, 215] 9000, 100
White Pine (Pinus stro- |
QOE), oo i danimaisis as 880 435000 1.00| 700, 147 7000, 75
orway Pine (Pmus res- | | I
RERERY S s s it o ns 1090  566000| . T60] 148 ...:]ian
Colorado Tine (Pinus |
_ ponderosa) ....... 980 444000 .. 630 180} ....[....
uglas Fir (Pseudot- I
suga douglasii) . ..... 1320/ 690000, ....! 880, 167 .... ohs
Redwood (Sequoia sem- | i '
pervirens) .......... *1440| 1226000 ... 650, 115|....[....
Red Cedar (Juniperus | ‘
, virginiana).......... 1000{ 885000{ ....| 700! 250 ....[....
Bald Cypress (Taxodium
. distichum) D ....... 1000, 450000 1.10| 675 120f 6000| 60
White Oak (Quercus ‘ |
albay D ..... vevvs.| 1200( 550000| 1.5 | 800! 40 400'10000 200
Wfactor of Safety .......| & 2 1 b5 | 4

_ The values marked “ D " were obtained from experiments rnade hy
the Forestry Division, The other values were oblained from various
sources, chiefly the 10th Census Rc])m't, but so modified as to give
results comparable with Forestry Division values. To arrive at true
‘average values of strength multiply safe loads by factor of safety given
in each column.  The values for resilience and tensile strength are the
‘ultimate values. The former is practically never used in designing,
‘The latter is a factor impossible to develop in practice, since the piece
‘will always fail in some other way, usuully by shearmg.

The crushing strength across the grain in above is based upon a
‘erushing of 8 per cent. of the cross sectional height of the piece.

» Tlm valuq is certain!y too large. |
1 “ small.—En,

. - R e AL IR N |
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AVERAGE ULTIMATE BREAKING UNIT
.Temion.
Kind of Timber.
With Grain, | Across Grain,
WbiteOnk.......... ......... 3 12000
LT T ey S PRy 1y 000
Southern Luug-lea!’ or Georgia Yellow Pine . . . . . . 12000 600
T N S 8000 |......
Short-leaf Yellow Pine , . . . . . . R O i) 2000 500
Red Pine (Norway Pine) . . . . . . oo v v v 8000 500
e TN e S e S, A 8000 500
SRR T e e 5 W st ANB R BOOL L e e
Cypress.. . . . .., BPE o e N ety | 6000 | .....
R A A AR N A A A PR =0
ERER b 3t A v e e ke e e ’ 8500 |. .
ORI I WOOE. | = s v s = o 5 v siw wivie vow e OO hove o v .
T SR AR R S R SRR ) it S s
A'VEIR.A.GE SAFE ALLOWABLE WORKING UNIT
' Tension.
Kind of Timber,
With Grain. | Aeross Grain,
Factor of Safety Ton Ton
RO -4 st ol e ok st e ena 674 L1
mﬁl}eluf IR S LU
Southern Long- or Georgia Yellow Pine
P T T e T e T R I L
Short-leaf Yellow Pine . . . . . .
Rod Pine Noﬂrny Pine)
}Fﬂu EasternFir. . . . . .
C ....:Z:::::Z: """"
o R R Y AL e S B AR
California Redwood. + « . . . ... ... ......
Californis SIS . . oo v v sn s aiiia s e W sn v

The above tables are based on those recommended by the committee on
intendents of Bridges and Bmldblp at their Fifth Annual Convention in October,
from various sources,
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e

L
L

-
«
L

5%

=

Transverse. Shearing.
frain. | Ext Fibro | Modulus of With Across
Bress. | Klasticity. Grain | Grain.
|
2000 7000 | 1500000| 800

700 4000 | 1000000| 400 | 2000
1400 7000 | 1500000| 600 | 5000
800 5000 1383% BOO 15552
1000 6000 | 1 400 | 4000
800 5000 | 1130000 - . .|+ ...
700 4000 200000| 400 | 3000
600 3500 900000 | 350 | 2500
700 5000 00000 ]. . .l e
700 4000 700000 | 400 | 1500
900 | 5000 | 1000000( 600 | 2000
600 4500 ZOOOOO 400 |....

..... 5000 | 1200000(. .. ..

|

« Strength of Bridge and Trestle Timbers” of the Association

STRESSHS, IN POUNDS PER SQUARE INCH.

Compression, Transverse.
With Grain.
Grad Extremes Fibre Modulus of
e Rl AsessGrain.  girem. Blasticity.
amns |
Bnd Baaring. 5 I
Five. Five Four. Six. Two,
iiOO 1000 500 1200 750000
100 00 | 200 79 500000
1400 1 360 1200 ;'60000
1100 000 200 800 150000
1200 000 250 1000
1000 BOO 200 800 85000 |. .
1200 800 200 ZOO )0000
...... BOO 150 00 | 50000
1300 200 | 200 00 | 350000
...... ZOO 250 300 Y0000
i 800 150 760 350000
e oo 800 | R BOO [ 80

Shearing.

With ] Aeross
Four. Four.

200 | 1000
100 500
160 | 12560
T8O | vE
100 | 1000
100 | 750
100 600
100" | " ‘400
150 500
A0 | i

of R:i:lvny Super-
1895, but the arrangement and values in many cases are now modified by later
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SAFE LOAD IN POUNDS

FOR RECTANGULAR

OF WHITE PINE, CEDAR

Allowable fibre stress 700 pounds per square inch safety factor 6,

Safe loads for other factors of safety may be obtained as follows ;

Deflection

Span Depth of Beam in Inches. Coeffcientfor

in White Pine,
Feot. | 4|56 (6|7 (8| © | 10 l 11 | 12 | 18 | 14 v
4 | 311 486 700 85311244 1575 | 1944 | 2352 | 2800 34
b | 249 389|560y 762| 996] 1260 | 1556 | 1882 | 2240 .58
6 (207} 824 467| 6353 830/ T050 | 126 | 1509 | 1867 76
7 y 278| 400 BA4} 711: 900 | 1111 | 1344 | 1600 1.03
8 1400 1534
9 1244 | 1.70
10 1120 2.10
11 1018 | 1195 2.4
12 933 | 1095 | 1270 3.02
13 862 [ 1011 | 173 8.55
1 50 | 800 | 939 | 1089 | 412
15 420 747 | 876 | 1016 4.73
16 : aM 7001 B21 | 953 5.38
17 114] 165 224/ 293 371 | 458 __5_5_1" 650 | 773 | 897 6.07
18 108| 156] 212¢ 277| 3850 | 432 | 528 v 622 | 730 | 847 6.80
19 1020 147| 201/ 262) 332 | 400 [ 495 599 | o2 | 82| 758
20 97 10| 191) 249 815 | 859 | 471 | G604 657 | 702 | 840
21 93 133 182 2}7' 300 | 870 ( 448 | 533 | 6208 726 9.26
=2 88| 127| 173| 226) 286 | 854 | 428 | 500 | 607, 603 10.16
23, 85! 122| 166| 216| 274 | 338 | 400 | 487 | 572 | 63 11.11
o 17| 159( 207| 268 | 324 | 392 | 467 | 548 | 635 12,10
% 112( 162 199( 252.| 311 | 376 | 448 | 526 | 610 1519
24 108) 147|191 242 209 | 362 | 481 506 | 586 14.20
o 104 141| 184) 233 | 288 | 349 | 415 | 487 | 565 1&31
28 100 136] 178 225 | 278 | 336 | 400 | 469 | 544 16.46
20 07] 181} 172{ 217 | 268 | 325 | 286 | 453 | 626 17.66
30 03| 127 166| 210 | 259 | 814 | 873 | 438 | 508 18.90
31 90| 123) 161| 203 | 251 | 804 | 361 | 424 | 492 20.18
32 88| 1100 166( 197 | 243 | 284 | 350 | 411 | 476 21.50
33 85| 115) 151| 191 | 236 | 285 | 389 | 398 | 462 22.87
34 1120 146] 185 | 229 | 277 | 820 (| 387 | 448 24.28
35 1000 142{ 180 | 222 | 260 | 320 | 376! 436 25,78

4



CAMBRIA STEEL. 361

UNIFORMLY DISTRIBUTED
BEAMS ONE INCH THICK
AND SPRUCE OR EASTERN FIR.

Modulus of rupture 4 200 pounds per square inch,

New safe load = Safe load from table 3¢ Ncwimwr

Span Depth of Beam in Inches. ,.nl";“ﬁ??

Feot, 15‘13' 17‘13 19 | 20 21‘22 23| 24| vy

a 1m|-mzl- 2493|:m0 3120 | 8457 | 8811 | 4183 | 4571 | 4078 | 1,70
10 (1750(1901] 2248 | 2520 | 2808 |.8111 | 3430 | 8704 | 4114 | 4480 | 210
11 (16011810 2044 | 2291 | 2652 | 2828 | 3118 | 3422 | 3740 | 4073 2.4
12 (1358}1650] 1873 | 2100 (2340 | 2509 | 2858 | 3137 | 3428 | 8733 | 3.0
13 [1346]7501 1720 | 1998 | 2160 | 2393 {2638 [ 2596 | 5165 | 546 | 8.5
14 (125011422 16063 1800 | 2056 | 2222 | 2450 {2650 | 2989 | 8200 | 4.2
15 [1167(1328] 1400 | 1680 § 1872 | 2074 | 2287 | 2510 [ 2743 | 2087 | 478
16 [1094/1244] 1405 | 1675 1755 | 1044 s 2144 | 2353 | 9571 | 2800 |  5.38
17 (10201171 1322 | 1482 | 1652 | 1830 |73008 3 2214 | 2490 | 2635 6.07
18 | 97211106 1249 | 1400 | 1560 | 1728 | 1906 |3001 5 2286 | 2480 |  6.80
19 | 921/1048] 1188 | 1326 | 1478 | 1637 | 1805 | 1081 2065 2358 | 7.58
o0 | 875 996) 1124 | 1260 | 1404 | 1556 | 1715 | 1882 | 2057 | 2240 | 8.40
91 | 833 48| 1070 | 1200 | 1387 | 1481 | 1633 | 1798 | 1959 | 2188 | 9.26
2

795 90:':1 1022 | 1145 | 1276 | 1414 | 1558 | 1711 | 1870 | 2086 | 10.16

761! 866

2 | 977 | 1006 | 1221 | 1853 | 1491 | 1687 | 1789 | 1948 | 1L1L
o4 | 7208 830 937 | 1050 | 1170 | 1206 | 1420 | 1569 | 1714 | 1867 | 1210
2% -oo.ml 809 | 1008 | 1123 | 1244 | 1372 | 1506 | 1645 | 1792 | 1333
o6 | 673 To6: 865 | 969 | 1080 | 1197 | 1319 | 1448 | 1582 | 1728 | 14.20
o7 | 648 737 835 % 933 | 1040 | 1152 | 1270 | 1394 | 1524 | 1659 | 15.81
o8 | 625/ 711] 803 % 900 | 1003 | 1111 | 1225 | 1344 | 1469 | 1600 | 16.46
29 | 603| 687 775|780 7 968 | 1073 | 1183 | 1208 | 1419 | 15456 | 17.66 i
90 | 583 664) 740 | 8407 930 | 1087 | 1143 | 1255 | 1371 | 1493 | 18.90 :
a1 | 565 6420 725 | 813 |T0007: 1004 | 1106 | 1214 | 1827 | 1445 | 2038
20 | 547|622 708 | 787 | 87T | 9723 1072 | 1176 | 1286 | 1400 | 21.50
33 | 534| o3| 681 | 764 | 850 | 013 {1089 | 1141 | 1247 | 1358 | 2287 )
24 | 515 586| 661 | 741 | 826 | 915 | 00T 1107 | 1210 | 1318 | 9498
a5 | 500) 560] 642 | 720 | 802 | s8s0 | "9080 | 1076 ¥ 1176 | 1280 | 2573
26 | 486] 553 624 | 700 | 780 | 864 | 958 | 1016 {11435 4| 222
87 | 473/ 638| 608 | 681 | 760 | 841 | 927 | 1017 | 112 [TAT| 2875
38 | 460 524 592 | ©63 | 730.| s10| o903 | 991 | 1083 [ 1179 | 30.32
89 | 449 511| 676 | 646 | 720 | 708 | 880 | 065 | 1085 | 1149 | 204
40 |48 498 562 | 630 | 72| 78| 838 | o1 | 1029 | 1120 | 83.60




362 CAMBRIA STHEL.

SAFE LOADS IN POUNDS
FOR RECTANGULAR
OF SHORT-LEAF
Allowable fibre stress 1000 pounds per square inch. Safety factor 6,
Safe loads for other safety factors may be obtained as follows ;
Span Depth of Beam in Inches. Deflsction
n |- Coaficiant,

3 Met. | 2| 6|6|7|8] 2 |10|211 |12 18] 14 v
4 | 444 63411000/1361/1778| 2250 | 2778 | B361 | 4000 | 4604 | Hedd 40

5 ‘*’“’5.1 “Bo6| ou0| 10931422 1800 [ 2222 | 2089 | 8200 | 8756 | 4356 .63

[ mml 7667 9071185 1500 3 1852 | 2241 | 2667 | 3130 | 8630 90

7 1286 | 1587 3 1921 | 2286 | 2683 | 8111 | 1.23

8 1580 | 1681 [ 2000 2847 | 2722 | 1.60

: 9 1255 | 1404 | 1778 30863 2420 |  2.08
| 10 400 i 111 | 1344 | 1600 | 1878 | 2178 | 250
11 | 162 258 364| 405|766} _818 | 1010 | 1202 | 1455 [T707 | 1980 | 3.03

12 | 148 231 383| 454/ 53] "7B0 !} 926 | 1120 | 1338 | 1565 [ 1815 | B.00

! 13 | 187] 214) 808 419| 547 8551 1034 | 1231 | 1444 | 1676 | 4.28
i 14 | 127] 198( 286) 59| 508 643 [ 7947 960 | 1143 | 1341 | 1856 | 4.9
15 | 119} 185! 267| 363( 474 600 | 741 | 8906 i 1067 | 1252 | 1452 | 563

| 16 | 111) 174| 250| 30| 444| 563 | 694 | 840 |7MG00: 1174 | 1361 | 6.0
17 | 105! 163| 285 820| 418) 529 | 654 | 701 | 94141105 | 1281 | 7.3

18 ool 154| 222| 302 395) 500 | 617 | 747 | 889 | 1043 ”!'ﬁq' 8.10

19 | o4 146 211| 287) 874| 474 | 585 | 708 | s42 | 988 ['11d6°| o

i 2 | sof 130 20( 272 856( 450 | 566 | 672 | 500 | 980 | 1080 | 10.00
k| 21 | s5| 132} 100 259 m' 420 | 520 | 640  7e2 | 894 | 1037 | 1L02
4 22 | si1f 126 182| 247 823 400 | so5 | 611 | 727 | 854 | @0 ! 1210
= 23 | 77| 121f 174f 257 B00{ 391 483 | 585 | 696 | 816 | M7 [ 13.23
: o4 16! 162 2;*:| 206 375 | 463°| 560 | 667 | 782 | 907 | 1440
i % 111] 160{ 218 284 960 | 444 | 58 | 60| 7| 87 | 1563
- 26 107| 154| 200 274| 346 | 427 | 517 | 615 | 722 | 838 [ 16.%0
.‘- 2 108} 148/ 202 zs:;i 338 | 412 | 498 | 593 | 695 | 807 | 18
I Y = 99| 143) 104) 254 321 | 397 | 480 | 571 | 67L| 778 | 19.60
' 29 18] 188! 205 310 | ass | 4s4| ss2| es8| 1| 20
30 188 181/ 287| 800 | 870 | 448 | 533 | 626 726 | 2250

31 120| 176| 220| 200 | 858 | 434 | 516 | 606 | 703 { 24.03

32 125 170] 222| 281 | 347 | 420 | 500 | 587 | 681 | 2560

# 121] 165 215| 278 | 237 | 407 | 485 | 669 | 660 | 27.23

M 118| 160{ 200! 265 | 327 | 305 | 471 | 552 | 641 | 28.00

% 114/ 156! 203 257 | 317 | 884 | 457 | 837 ] 602 | 0.9

\ Safe loads for any fibre stress may be readily obtained from this table by proportion,
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CAMBRIA STEEL. 363
ORMLY DISTRIBUTED,
3AMS ONE INCH THICK,
OW PINE.
dulus of rupture 6000 pounds per square inch,
[
safe load == Safe load from table X ) T
Depth of Beam in Inches. 'm
—-—l— e e | — Coafficiant
15| 16 | 17 | 18 19|80121|22‘93‘24 v
2778] 5160 | 8568 | 4000 .u!ms 5444 | 5975 | 6581 | THI1 | 208
25001 2844 | 8211 | 600 | 4011 | 4444 | 4000 | 5378 | 5878 | G400 | 250
2273| 2586 3 2019 | 3278 | 8646 | 4040 | 4455 | 4850 | G043 | 6818 | 3.08
m’ 2370 [ 2676 | 3000 3 8343 | 3704 | 4083 | 4481 | 4508 | 6333 | 3.60
1923| 2188 | 2470 | 2760 ["505} 3019 | 3769 | 4197 [ 4621 [ 4923 | 4.3
17861 2052 | 2204 | 2571 mlamim _315”. 4198 | 4571 4.90
1667 1506 | 2141 | 2400 | 2074 | 2008 | 5257 8585 § 3010 | 4267 | 5.63
1563, 1778 | 2007 | 2250 m‘zm 3062 | 3361 | 3674774000 | 6.40
1471 1678 | 1859 | 2118 | 2350 | 2614 | 2582 | 3163 | 8458 | 8765 | 7.23
1880 1580 | 1789 | 2000 | 2228 | 2460 | 2722 | 2088 | 8265 | 8556 | &.10
1816] 1497 | 1690 | 1505 | 2111 mlﬁm 2830 | 8004 | 8308 | 0.08
12501 1422 | 1606 | 1800 | 2008 | 2222 | 2450 | 2680 | 2080 | 5200 | 1000
1100 1854 | 1529 | 1714 | 1010 | 2116 | 2333 [ 2561 | 2799 | 3048 | 1103
uzsi 11460 | 1636 | 1523 | 2020 | 2227 | 2444 | 2672 | 2009 | 1210
lml 1287 1596 3 1565 | 1744 | 1962 | 2130 | 2998 | 2556 | 2783 | 13.28
lllﬂﬁ 1538 [ 1500 & 1671 | 1852 | 2042 | 2241 | 2449 | 2667 | 1440
000f 1138 | 1284 | 1440 3 1604 | 1778 | 1960 | 2131 | 2351 | 2660 | 1568
m 1004 | 1235 | 1385 [TiBIA"3 1709 | 1885 | 2068 | 2261 | 2462 [ 16.90
920/ 1053 | 1189 | 1333 | 1486 | 1640 2 1815 | 1092 | 2177 | 2070 | 18.23
803 1016 | 1147 | 1285 | 1433 | 1587 |"1750 & 1021 | 2000 | 2256 | 19.60
862 981 | 1107 | 1241 | 1883 | 1538 1&90-19._.1"2027 2207 | 2108
838/ 48 | 1070 | 1200 | 1887 | 1481 | 1633 | 1793 ; 1050 | 2138 | 22.50
806 918 | 1085 | 1161 | 1294 | 1434 | 1581 | 1735 | 1506 3 2065 | 24.08
m! 889 | 1008 | 1125 | 1258 | 1380 | 1531 | 1081 | 1897 "H00 | 25.60 o
758 862 | 973 | 1001 | 1215 | 1847 | 1485 | 1630 | 1781 | 1989 | 27.28
785 837 | 944 | 1060 | 1180 | 1307 | 1441 | 1582 | 1728 | 1882 | 28.90
85 | 714 813 | 917 | 1029 | 1146 | 1270 | 1400 | 1537 | 1677 | 1820 | 30.63
36 | 684] 780 | 894 | 1000 | 1114 | 1235 | 1361 | 1404 | 1638 | 1778 | 8240
87 | 676] 760 | 868 | 978 | 1084 | 1201 | 1324 | 1453 | 1680 | 1730 | 84.28
3% | GG8 740 | 845 | 047 | 1056 | 1160 | 1280 | 1415 | 1547 | 1684 | 36.10
30 | 641 720 | 823 | 923 | 1028 | 1140 | 1256 | 1879 | 1507 | 1641 | 88.08
40 162 9111 8031 900 | 1008 | 1111 | 1225 | 134 1469 | 1600 | 40.00
Safe loads for beams of California Redwood, 3{ of above.




364 CAMBRIA STEEL.

SAFE LOADS IN POUNDSg

FOR RECTANGULAR

OF WHITE OAK AND

Allowable fibre stress 1200 pounds per square inch, Safety factar g,

Safe loads for other Safety factors may be obtained as follows

Span Depth of Beam in Inches. Deflectiog
in = Coefliciang,
Feal. | 4 | 5| 6 ’ -8 9 (10|11 |12 |13 | 14 v

4 | 533] 833 moo'mmz 2138 | 2700 | 8333 | 4033 | 4s00 | 6oss | 6583 | g
b | 427| 667| VeOES07| 107 | 2160 | 2667 | 8227 | 8840 | 4507 | 5227 | .0
6 |3568 556 sou 5y 1800 | 2222 | 2680 | 8200 | 8756 | 4356 | g
7 | 03| 4761 630] 933 1158 T 1 ’2“43 3210 | 83 | 118
8 3017
9

=0 5

1219 [“T5F | 1905 1]2306
a67| 4174 600l 817| 1067 | 1350 | 1667 | 3077 & 2400 | 2817 | 8207 L5
237| 870533 726 048 | 1200 | 1481 | 1793 25T B0L | 2004, 1oy
s

10 | 218 3334&1' 6531 853 | 1080 | 1388 | 1618 | 1020 | 2258 [ 2m18 | 2.0
11 | 104 503 436 504t 776, 952 mz{ w7 | 1745 | 248 | 2376 | 20
12 | 178] 278 400 544["7I1E 900 | 1111 | 1544 | 1600 | 1878 | 2178 | s.48
13 | 164 256 369 53| 56 [REI’s 1026 1AL 177 | 1738 | 2010 | 409
14 | 152| 238! 343) 467| 610 | 771 [T952 % 1152 | 1371 | 1610 | 1867 | 450

15 | 142| 222 820| 436| 569 | 720 | 889 : 1070 | 1280 | 1502 | 1742 5.40

16 | 133 203! 408/ B33 | 675 | 833 | 1008 !2(-]3‘- 1408 | 1683 6.14
17 | 125| 106) 282| 84| 502 | 635 | T84 | 049 | 1129« 1825 | 1587 6.94
18 | 119 185' 207 863 474 | 600 | T41 | 806 | 1067 § 1252 | 1452 7.98

10 | 112) 175 253) 844 440 | 568 | 702 | sS40 | 1011 | TISG 1375 | 8.0
107| 167

240| 827| 427 | 540 | 667 | 807 | 900 | 1127 | 1807 [ 9.0

102| 159 229 311 406 | 514 | 635 768 | 014 | 1078 | 1244 | 10.58

97| 152| 218) 207| 888 | 491 | 606 | 733 [ 873 | 1024 | 1188 | 1162

93| 145/ 209 28| 371 | 470 | 580 | 01| 835} 980 | 1136 | 1270

80| 139 200 272{ 856 450 2606 G2 800 939 | 1080 13.82
261

85 133; 192 %41 | 432 533 | 645 | T 01 | 1045
128' 185! 251 328 | 415 | 513 | 621 | 738 | BG7 | 1005

1

4 m! 78] 242 816 | 00| 40¢| 508 | 71| s35| 963 | 1780
19 1"11 233|805 | 886 | 476 | 576 | 686 | 805 | 933 | 1882
115( 166 225| 204 | 872 | 460 | 556 B2 | 777 | %01 | 208
11| 160 218 281 | 360 | 444 | 538 | 640 | 751 | 871 2160
108! 155 211 275 | 18 | 430 | 520 | 619 727 | 843 | 28.06

150 2041 267 | 338 | 417 | 504 | 600 | TO4 | BIT | 24.58

145 198 250 | 827 | 404 | 480 | Bs2 | ess | 702 | 2614
141/ 192) 251 | ;8| s02| 475 | 565 | ess | 7en | 2774
4 187) 187| 244 | 00| 881 461 | 519 6s4| 77 | 240

g" RRBEEE BREER BREEE

e loads for beams of Douglas Fir, Red Pine (Norway Pine), Cypress, Chestnut
Lalifnrnh Spruce, 35 cl‘“inve. 3 ¥ 4 2

3




CAMBRIA STEEL, 365
"ORMLY DISTRIBUTED,
AMS ONE INCH THICK,
JONG-LEAF YELLOW PINE.
lus of rupture 7 200 pounds pet square inch,
safe load = Safe load from table ¢ —— 8 —s
New factor
Depth of Beam in Inches. Dedlection
- SNt S R | Cosficient.
15/ 16 |17 |18 |10 |20 |21 |22 | 28 |24 | ¥
|
3533 8708 | 4281 | 4800 | 5348 | 5026 | o33 | 7170 | 7es7 | sssn | 104
5000{ 8413 | 3853° | 4320 |I518 | 50 | 6880 | 6458 | 7053 | 7680 | 240
7Ziy 3108 | 8508 | 3907 | 4576 | 4848 5305 | o867 | 6412 | 6082 | 290
2500/ “Z501 | B211 3 3000 | 4011 | 4441 | 4900 | 5078 | 578 | 6400 | 3.4
2308| 2626 | 2064 | 3323 | 5708 | 4108 | 4628 | 4064 | 5426 | HOOS 4.06
2143 2438 | 2752 | 3086 ':'ifa'é"[":is‘xa‘;_‘i.:rgg_ 4610 | 5008 | 5488 | 470
2000| 2276 | 2560 | 2880 | 8200 | 8556 | 3920 ;.’102'4702 5120 | 5.40
1875 2183 | 2408 | 2700 | 8008 | 3333 | 8675 |""""'""ism 6.14
1765 2008 | 2267 | 2541 | 2591 | 8157 | 450 | 8796 | 4140 |15 |  6.04
18 [1667) 1896 | 2141 | 2400 | 2074 | 2063 | 8267 | 8585 | 3810 | 4207 | 7.78
10 |1579| 1706 | 2027 | 2274 | 2588 | 2807 | 3005 | 3306 | 8712 | 4042 | 8.66
20 (1500, 1707 | 1927 | 2160 | 2407 | 2667 | 2040 | 3227 | 8527 | 8840 | 9,60
91 |14 1625 | 1835 | 2057 | 2202 | 2540 | 2500 | 8073 | 3350 | 8657 | 10.58
2 (1364 1652 | 1752 | 1964 | 2188 | 224 | 2678 | 2008 | 3206 | 8491 | 11.62
28 (1304|1480 3 1075 | 1878 | 2008 | 2310 | 2557 | 2806 | 8067 | 3380 | 12,70
o4 1250 1422 [T6063 1800 | 2006 | 2222 | 2450 | 200 | 2089 | 8200 | 18.82
95 1200 1865 | 1541 | 1728 ¢ 1925 | 2183 | 2852 | 2581 | 2821 | 8072 | 15.00
26 |1154] 1813 | 1482 | 1662 .l_P.i-:-.l_ 2051 | 2262 | 2482 | 2713 | 2064 | 16.22
o7 |1m1| 1264 | 1427 | 1600 |TTAETS 1975 | 2178 | 290 | 2612 | 2844 | 17.50
28 1071 1219 | 1876 | 1543 | 1710 ["186573 2100 | 2305 | 2510 | 2743 | 1882
20 [1034| 1177 | 1320 | 1490 | 1660 | 1839 § 2028 | 2295 | 2432 | 2048 | 20,18
L]
80 (1000 1138 | 1284 | 1440 | 1004 | 1778 | 1960 } 2151 | 2351 | 2500 | 2160
81 | 968 1101 | 1243 | 1394 | 1558 | 1720 | 1807 ["3082'3 2975 | 2477 | 23,08
B2 | 938[ 1067 | 1204 | 13% | 1604 | 1667 | 1838 | 27 ["2H7: 2 2458
$3 | 90| 1054 | 1168 | 1300 | 1450 | 1616 | 1785 | 1956 | 2187 § 2807 | 26.14
34 | 82| 1004 | 1183 | 1271 | 1416 | 1569 | 1720 | 1808 | 2075 (20| 2774
a5 | 857] o076 | 1101 | 1234 | 1875 | 1524 | 1680 | 1844 | 2013 | 2104 | 20.40
a6 | a3l 948 | 1070 | 1200 | 1397 \ 1481 | 1033 | 1793 | 1909 | 2138 | SLI0
a7 | s 923 | 1041 | 1168 | 1301 | 1481 | 1589 | 1744 | 2906 | 2076 | 82.86
8 803 | 1014 | 1137 | 1267 I 1404 | 1547 | 1608 | 1856 | 2021 | 84.66
30 | 760 875 | 9ss | 1108 1'.:34]1963 1508 | 1656 | 1800 | 1960 | 86.50
40 | 750! ss3 | oon | 1080 | 1208 | 1333 | 1470 | 1613 | 1763 | 1920 | 38.40

Safe loads for beams of Hemlock, 3§ of above.

i el i o
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CAMBRIA STEEL.

—

—

STRENGTH OF SOLID WOODEN COLUMNS OF
DIFFERENT KINDS OF TIMBER.

i 1
For various values of 3

1 —=length of column in inches.

d = least diameter in inches,

BASED ON THE FORMULA OF THE U. 5. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.

700 4 15¢
P=FX e

P = ultimate strength in pounds per square inch.

F = ultimate crushing strength of timber. Cae

1
&

Values of F are those given in table on pages 858 and 359 herein.

i

Ultimate Btrongth in Pounds per S8quare Inch.

hl?lu(lm
WI-I Oak and ‘-m White Pine
lmsl“ | Yello m v Chestan .PII!: N‘T}
}f Redwood and :
) * b Lacaay balJO OO | il
5000 | 4500 4000 8500
4973 4475 3978 3481
4940 44468 | 3052 3458
4897 4407 | 3018 3428
4844 4359 | 3875 3391
4782 4304 3826 3347
4713 4242 3770 3299
4638 | 4174 3710 3247
4558 4102 | 36486 3190
4474 40268 | 3579 3132
4386 | 3948 | 3509 3070
42907 | 3867 | 3438 3008
4208 | 3785 | 3365 2044
4114 | 3703 3201 2880
4022 3620 3217 2815
3930 3537 3144 2751
3838 3455 3071 2687
3748 3373 2998 2624
3659 | 3293 2027 2561

For safety fm.lm for various classes of structures to be used in connection with
the above table, see p. 356,




CAMBRIA STEEL, 367

BTRENGTH OF SOLID WOODEN COLUMNS OF
FERENT KINDS OF TIMBER.

For various values of i
i

1 = length of column in inches., d = least diameter in inches.
BASED ON THE FORMULA OF THE U. §. DEPARTMENT OF AGRI-
CULTURE, DIVISION OF FORESTRY.

. 700 4 1be
P=F X ~ e oet S
. 7m -+ 16c -- ¢*
P = ultimate strength in pounds per square inch.
¥ = ultimate crushing strength of timber. c=y4
Values of I are those given in table on pages 358 and 859 herein.
Ultimate Strength In Pounds per Bqum Inch.

urma Pine), |

White Onk and §

ocihe gt | gt | P ol 01 e

or 'I'e]lnl' l’].u 8 e “m'i | Cedar,

SRR RS S kbt 8 T TS A
b r 5000 1 4500 | 4000 | 8500
1
a |
20 | 3571 3214 | 2857 2500
21 | 3486 3137 2788 2440
22 | 3402 3061 2721 2381
a3 | 3320 2988 2656 2324
24 | 3240 | 2916 2592 | 2268
26 | 3162 2846 2529 | 2213
26 3086 [T 2460 | 2160
27 3013 2711 2410 | 2109
28 2041 2647 2353 2059
29 | 2872 25856 | 2208 | 2010
I |

30 2805 2524 2244 1963
32 2677 2400 2142 1874
34 2557 2301 | 2046 | 1790
36 2445 2200 | 1956 1711
a8 2340 21086 1872 | 1638
40 2241 2017 } 1793 . 1569
42 2149 | 1934 | 1719 1505
44 2063 1857 1650 | 1444
46 1982 ‘ 1784 ‘ 1586 | 1388
48 1907 1716 1525 1335
50 1835 | 1683 | 1468 . 1285

For safety factors for various classes of structures to be used in connection with
the above table, see p. 856.




368 . CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

af Average
The Basis for Specific GBr::m? te:'s g&’?hye :r al 62 Degrees Fah., peoxﬁo rsgomy w(?u 1:: g 1 ?ne
Weight of One Cubic Foot, 62.355 Pounds. Water = 1, Pitds
Air, atmospheric at 60 degrees F., under pres-
sure of one atmosphere, or 14.7 pounds per
square inch, weighs z15th as much as water .00123 0765
IV Sk, - 0 s o oo midn 4 8 i n i i 65 5 b 2.6 162
Anthramte, 1.3 to 1.84; of Penna., 1.3 to 1.7. 1.5 93.5
broken, of any size, loose ................ 52 to b6
« " moderately shaken .....[.....00u0. 56 to 60
€ ¢« heaped bushel, loose, 77
fesBpounas I r o X bl mae e s o e v ot
& “ a ton loose occupies 40 to
g cutiicfeat g oo UL YIS SRR o0 o
BBERMONY, CAStlGonass s = ovs s s peis==ssne 6.70 418
¢ T R P A S R T 6.67 416
Ash, perfectly dry (see note p. 871)........ 752 47
«  American White, dry (see note p. 871). .61 38
Ashes of soft coal, solidly packed ......... 40 to 45
spiedtam, 1 to 1815 oo i Ll 1.4 87.3
Brass (copper and zinc), cast, 7.8 to 8.4..... 81 504
ST lled [ R s AR e 8.4 524
EEISEhESG Dressed i, . . o . o JiT RS Moy b0 o] SRERE voais 150
givennmon sad hard. . .o aGilus . - derea b L oo 125
Ll i SRR e SR A By SR 100
Brickwork, pressed brick, fine joints...ouo | uuaenn... 140
“ medinmtrguality .. . C2S 8 G, | L] BetER L o 126
“ coarse; INTerior; S0ftcare. « oinnl 5 sateens 100
“ at 125 pounds per cubic foot, 1
cubic yard equals 1.507 tons, and
17.98 eubic feet equal Pton. ... | Joirite oo eoeivocns
~ Bronze, copper 8, tin 1 (gun metal)....,... 85 529
Cement, ; hydraulic. American, Rosendale,
grountand/doose. . AT, Ll BR L. .. 56
e hydraulic. American, Rosendale,
UL Sistrtick bush., 20 pounds o] < dsidivvivs[oves  ookig
o hydraulic. American, Rosendale,
Louisville bushel, 62 pounds....|....ccooifoneennnns
L hydraulic. American, Cumberland,
STOURIIC0SE . aoiuion o b il st Bt 08 S viees| 0B
¢ hydraulic. American, Cumberland,
ground, thoroughly shaken......|.ccvuuen.. 85
o hydraulic. English Portland (U.S. ;
struck bushel, 100 to 128) ......l.... e« s 81 to 102




CAMBRIA STEEL, 369

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

Basis far Specific Gravities is Pure Water at 62 DegreesFah,|  Average
ey Weight of e

Weight of One Cubio Foot, 62.355 Pounds. Vot =1, | One Jost
Cement, hydraulic. English Portland, a
rarrel 400 to POINAS .o 50w sllf B S eainid foonis Snwes
o hydraulic. American Portland,loose| .......... 88
“ hydraulic. American Portland,
thoroughly shaken. ............ Syt e 110
Bhiarcoal of pinesand 0aks,....cevsdevees| vrsraevais 15 to 30
R R R = W e 25 156
erry, perfectly dry (see note p. 871) ..... 672 42
iy, potters’, dry, 1.8t0 21 .....cuveeeeen 1.9 119
I AEY It JUmD; TQ08E, . oooiove s icinmsminician o] mwmsleie s s ..| 63
Coal, bituminous, solid, 1.2 to 1.5.....e.... 13 .| 84
#  bituminous, solid, Cambria Co., Pa.,
Tl B 65 s Ve e e LA 791084
#  bituminous, broken, of any size, loose. .| ... ... 47 1o 52
# bituminous, moderately shaken.......|.. Pt b1 to 56
¢  bituminous, a heaped bushel, loose, 70
PO T8 svvnvnoanannosranensnsvvans ssssvwasnifvsssrvnny
# bituminous, 1 ton occupies 43 to 48
S o O R LN e S daarsveluneiiiane orfyane s .
oke,loosc.guadqunlity... cervavemerses| srnannes .o 2Btod2
« loose, a heaped bushel, 85 to 42......].......... I (.
“ 1 ton occupies 80 to 97 cubic feet . e st rsl b
‘Corundum, pure, 38tod .ooovnvriiiananns &R e e
oppez,icast; 8610 88 . ..o ivevvisivi s 8.7 542
(L rnl[cd R A 89 b5b
Cork, dry (see note p. 871) ...... 24 16
Earth, common loam, perfectly dry, oy M e 72 to 80
«  perfectly dry, shaken. .| .. ........ 82 to 92
“ «  perfectly dry, rammed.| .......... 90 to 100
“« «  glightly moist, loose ..} .......... 70 to 76
u “  more moist, loose .... 6 to 68
u“ “  more moist, shaken...| ... 75 to 90
“ “  more moist, packed, . .| 90to 100
“ “ as soft flowing mud. . 104 to 112
“ “ as soft flowmng mud
well prﬁﬁcd....... o 110 to 120
- Elm, perfectly dry (see note p. 871) ....... d 35
b T e - A 2.6 162
AR L NS, Sr 2.98 186
# common window ........ covasnssne| ¥ ORE2 167
Gneiss, common, 2.62t0 276 .........ooue. 2.69 168




870 CAMBRIA STEEL.

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANOCES.

~ L=k
or § Grw Water at Tees
The Basis f pntu ““fwkanh; Fater at 62 Dogrees Pa, smmm’ cﬁ?ﬂn
Weight of One Gabio oot 62,855 Pounds. Water = oty
Gueise, inloose piles . . ool vasinin| s vanianneg 96
Gold, cast, pureor 24 karat............... 19.268  [1204
sapnlire) hammered oo ciT R e v 19,6 1217
T AR R e SR SO e 2.7 170
Greenstone, trap, 28t0822. .............. 3.00 187
Gypsum, plaster of Paris, 2.24 10230 ...... 227 141.8
Hickory, perfectly dry (see note p, 871). . .85 53
Tce, 817t0 022 . ....... 92 b7.4
Iron, cast, 6.9to 7.4 . TS 446
“ grey foundry. o IRARR SN Ny 7.21 450
o molten ....... S 6.94 433
R i S e SRS R B S F e o 7.69 480
RS DUTACTCI .J3.s /s scah on s alsih alhiis s mia e 11.38 709.6
ipmamvitee (dry) oo o s et e 65-1.33 | 4108y
Limestone and marbles ,............ .... 2.6 164.4
LR T S I ST SV I A 1.5 95
“  quick, ground, wn.llalm].en. per struck
baahiel B pounasz.. B2 st ol ofs ke 64
*  quick, ground, thoroughly shaken, per
struck bushel 983¢ pounds ........|....... e ]
Locust, dry (seenote p.871). ...coovuunnn a1 44
Mahogany, Spanish, dry (see note p. 371). .. 85 53
b Honduras, dry (see note p. 371). b6 35
Maple, dry (see note p. 871) ceveerininines .79 49
Marbles (see Limestones).
Mn.sonry of granite or limestones, well-dressed ....... ool 165
of granite, well-scabbled mortar rub-
ble,nboutg-of mass will be mortar| ,.........| 154
i of granite, well-scabbled dry rubble| .. ........ 138
“  of granite, roughly scabbled mortar
rubble, about ¥ to !{ of mass
WIlE D8 OTERT o' cs s isinl (tostania v Sk 150
* of granite, scabbled dry rubble....|....... ..a| 125
LU of sandstone, 1§ less than gmmle savenaas S e sisoinny
Masonry of brickwork (see Brickwork).
Mercury, at 82 degrees Fah ., ..c.vunnn.... 13.62 849
Mica, 876 to81.. ... .counenanss S tiaaihd 2.93 183
Mortar, hardened, 1.4 to 1.9.......... g 1.65 103
Mud; Arycloss tl. o i sranssns Savsistea i sinsateha ot ) 10 110
“  wet, moderately prmd as i da s e e ve e | 110 to 130
€ R AU ity T R R 104 to 120




CAMBRIA STEEL. 371

SPECIFIC GRAVITIES AND WEIGHTS OF
VARIOUS SUBSTANCES.

Specifis Gmfl il le Water at 62 Degrees Fah,, Avi
ot lin nohes, Speniﬁ:l{.i.;‘:vity lgh“ F m"
Weight of Ilnn Uu\m Fuat, 62355 Pounds, Water =1,
Oak, live, perfectly dry, .88-1.02 (see note p
g N Rt i b i i P o 95 59.3
#  Red, Black, perfectly dry.....ccoveua| conans sesel 821045
e i Gy RN SR e S 878 54.8
R s e e e 1.16 "y
‘Poplar, dry (see note below)....cocivinnns A7 29
R R I e Uk T S S S 21.6 1342
EREEECEI - UL (e | o, IS e R 2.65 165
L A SR e P T L o 1.10 68.6
‘Salt, coarse, (per struck bushel, Syracuse.
i ] ey e R ey PR [ B e 45
.Sa.ncl of pure quartz, perfectly dry and loose| .......... 90 to 106
«  voids full of water ...|.....cuus. 118 to 129
o # ««  very large and small
i GGy AR TR R 17
Sandstone, 2.1 to .73, 181 to 171........... 2.41 151
« quarried and piled, 1 measure
solid makes 13] (about) piled.|.......... 86
B we nreshEfaHernrn L, 1 T e A e 3 v |les S anis FE bto 12
%  moistened, compacted by rain .......| . .00. ... 15 to 50
Sycamore, perfectly dry (see note below). .. .59 37
' Shales, red or black, 24t028....c.0vv..n. 2.6 162
T BN e e RO P A Rl ) 10.5 655
Bliite, T ta 2 0. oo e 2.8 176
FSoapstone, 286 t02.8. ... ... i i 2.73 170
S e e S R R O o L s 7.85 490
L e i S ST R e e 2.00 1256
R A R S L AR P b AR 94 58.6
e e s DT L T iy 1 62.355
UG T M R G RN WA W G e i | 7.35 459
‘Walnut, Black, perfectly dry (see note below) W61 88
‘Water, pure rain, distilled, at 32 degrees F.,
Bar. 80'inches.| ... ... 62.417
L0 L0 L at 62 degrees F.,
Bar, 80 inches. 1 62.356
L i «  at 212degrees F.,
Bar. 80 inches | ,uueu..... 59.7
ge Sieant (B8 Lo 1080 s in i 1.028 64.08
Zinc or spelter, 6.8t0 7.2....... . S L) 4375

Nore.—Green timbers usually weigh from one-fifth to nearly one-half more than
. dry; ordinary building timbers, tolerably seasoned, one-sixth more.
r{'nr Specific Gravities of woods not given in this tahh.-, see page 356,




372 CAMBRIA STEEL.
STANDARD DECIMAL GAUGE.
. - Weight per Square Foot
Standard Thickness in Approximats in Pounds, Avoirdupois,
Decimal Gange Fractions Thickness IRON. STERL.
Bazis—480 Basis—459.6
in Inches, of an Inch. in Miimetres, Pounds per Cubie| Pounds per Guhis
Foot, Foot.
002 1-600 05080010 08 L0816
004 1-250 .10160020 16 1632
006 3-500 .15240030 24 2448
008 1-1256 20320041 82 3264
010 1-100 25400051 40 4080
012 8-250 30480061 48 4896
014 7-500 356560071 56 B5712
016 2-125(g¢+) 40640081 B4 6528
\ 018 9-500 45720001 72 J7844
020 1-60 50800102 80 8160
022 11-500 56880112 88 8076
025 1-40 63500127 1.00 1.0200
028 7-2560 S71120142 1.12 1.1424
032 4-125(44) 81280163 1.28 1.8066
036 9-260 01440183 144 1.4688
040 1-256 1.01600203 1.60 1.6320
045 9-200 1.14300228 1.80 1.8360
050 1-20 1.27000264 2.00 2.0400
0656 11-200 1.88700280 2.20 2.2440
060 3-50 (f—)| 1.52400305 2.40 2.4480
065 13-200 1.651003830 2.60 2.6520
070 7-100 1.77800356 2.80 2.8560
0756 3-40 1.80500381 3.00 3.0600
080 2-25 2.03200406 3.20 8.2640
085 17-200 2.156800432 3.40 3.4680
000 9-100 2.28600457 3.60 3.8720
0056 19-200 241300483 3.80 3.8760
.100 1-10 2.54000608 4.00 4.0800
110 11-100 2.79400559 4.40 4.4880
125 1-8 3.17500830 5.00 5.1000
135 27-200 3.42000686 540 B.5080
150 3-20 3.81000762 6.00 6.1200
165 33-200 4.19100838 6.60 67320
180 9-60 4.567200914 7.R0 7.3440
200 1-5 5.080010186 8.00 8.1600
L2220 11-50 b5.58801118 8.80 8.9760
240 6-25 6.00601219 9.60 9.7920
2560 14 8.35001270 10.00 10.2000
The Standard Decimal Gauge has been recently adopted by the Association of
American Steel Manufacturers, the American Railway Master Mechanics’ Associa-
tion and by zbout seventy-two of the principal railroads of the United States,
Canada and Mexico. The decimal system of gauging was recommended by the
American Institute of Mining Engineers in 1577 and by the American Socicty of
Mechanical Engineers in 1805,

e R RSN SR e e




CAMBRIA STEEL. 373

WIRE AND SHEHET METAL GAUGES.
In Decimals of an Inch.

Bi |W-shhurn& British
i Moen Mann. American| oo
Number *“Emllmrimn or| United States facturing Oa. Trenton Sqmw[‘.n-hm
g goryy | Brown & [Suandard Gauge for| and John A. | tron Co, r":;l'“
ron | Sharpe | Sheet and Plate | Reblng's | win |y, | suadard
Bangs. Wire Wire Gauge,| [ron and Stsel. | ;sm. Gange. | o | Wire
¢ | | Gange. | | | g
000000/ . . .| - ... Be875 4600 . . . i
i oo .. o Wi
00000|. . .| . ...|.437 4300 | .450 432
0000! .454/.460000| .40625 3038 | 4 ¢ i o 200
000 .425.400642| .375 .3625 |.360 [.0815 |.372
00/ .880.364796 .34375 .3310 |.380 |.0447
0 61| .3125 .3085 |.305 |.0578 | .324
1!.800.289297 126 2830 |.285 |.0710
2! 284 257627 .265625 26256 |.265 |.0 278
3/ .259 . 2437 | .245 |.0973
4 .238 | 234375 2253 | 225 [.1105
5 220181940 21875 2070 | .205 |.1236 .212
6.203.162023| .203125 19 180 |.1368 |.192
7.180.1 875 1770 | 176 |16 176
8 .165.128400 .171875 0 |.160 |.1631 |.
9/ .148.114423 .15625 1483 |.145 |.1763  .144
10/.134.101807 .140625 1850 |.180 [.1804
11(.120.000742/ .126 1205 |.1175(.2026 |.116
12 .109 .1008756 .1055 |.105 (.2158
13/ .085.0719862 .00375 .0015 |.0025(.2289 .002
14 .083 078125 .08 0806 1|.080
15 .072/.057068| .0703125 0720 |.070 |.2552
16 .065.050821 25 .0625 |.061
1;! .058.045257| .06625 540 |.05625 .2818 |.056
18 .049.04 3 .05 0475 947  .045
19 .042.035890 .04375 0410 .3079
20/ .085.031961  .03756 348 |.0856 |.3210|.0388
21/.0382.028462 .034375 03176 1 |8 032
22 .028/.025346/ .03126 28 |.3474 | .028
23 .025.022572 .028126 0258 .36065 | .02
24 .022/.020101| .025 .0230 |.0225|.3737 | .022
25 .020.017800/ 021875 204 | .0 .3868 | .020
26 .018.015941 5 0181 |.018 |.4000 |.018
27!.016.012195 .0171875 0173 |.017 |.4182 | .0164
28/ .014.012641 .015625 0162 | .016 |.4263 .01
29.013/.011257 .0140625 0150 | .015 95 | .0138
30 .012.010025 .0125 0140 .014 |.4528 .01
81/.010.00 L0109 | 0182 |.018 |.4658|.0116
007950 .01015625 | .0128 |.012 |.4790  .0108
38| .008.007080/| .000375 0118 .011 [.49821 |.0100
007/.006305 .00859375 | .0104 .010 |.5053 |.
85 .005.005615| .007812 .0095 | .0095|.5184 |.0084
36 .004.005000 .00703125 | .0090 |.0090 |.5316 |.0076
37 .. .|004453 .006640625 .0085 |.0085 .5448 |.0088
38 . . .|.003965 .008256 .0080 |.008 |.5579 |.0060
8ol . 00888 it . .0075 | .0075|.5711 |.0052
40 00814l ;5. .0070 '.007 '.B .0048

The Ua‘:i—lcd States Standard Gauge was legalized by Act of Confess March 3,
1898, s a standard gauge for sheet and plate iron and steel and is used by the Custom
House Department by about forty-five sheet and tin-plate man 3




374 CAMBRIA STEEL,

WEIGHTS OF SHEETS AND PLATES OF
STEEL, WROUGHT IRON, COPPER AND BRASS,

AMERICAN OrR BrROWNE & SHARPE GAUGE.

Yo, Thiskness Weight per Square Foot.,
of in 1 |
Gauge. Tnshos, Bteel, Iron, Copper, Brass,

0000 | .460000 | 18.7680 18.4000 20.8380 19.8880
400642 | 16.7134 16.38567 18.6568 17.6827
3647986 | 14.8837 14.5918 16.62563 15.61338

.324861 | 13.2543 12.9044 147162 138.8041
280207 | 11.8033 11.5719 13.1052 12.3819
L57627 | 106112 10.3051 11.6705 11.0264
220423 05 9.1769 ?

204307 | 8.33567 8.1723 9.256561

181940 | '7.4232 7.2776 8.2410. 77
. j 6.4809 x

[~
oo
(=1e]

.101 823 4.15%74 4.0759 4.6159 4.3612
0807 3.7023 3.6207 4.1106 3.8838
080 3.2070

: 808 ¥
071962 | 2.8360 28785 3.2699 3.0800
084084 | 2.6146 2.56684 2.8030 277428

067068 | 2.3284 2.282%7 2.5852 24425
050821 2.073b6 ¥

045257 | 1.8465
040303 6444
035800 | 14643

‘031961 1.3040
028482 | 1.1612 .
.025348 1.0841 1.0138 1.1482 1.0848

0R2572 H2004 H0288 1.0225 06608
020101 82012 80404 01058 86032

017900 78082 571800 81087 76612
016841 65039 63764 .Zigéa 68227

Tkt ko ok ok ot ek

Eg ggggg Egggg CUION BUNHO ODE-IDN hLIN=O

57264
0112567 45029 45028 50004 48180

.010025 40002 40100 45413 42007
.0089§g 36426 B5T12 40444 88212

0079 32438 40268
33 | .007080 28886 28320 82072 30302
34 | .0063056 25724 26220 28562 26085
35 | .005615 L2909 22480 264368 24032
005000

a8 20400 20000 22850 21400
87 | 004453 .18168 17812 20172 19059
38 | .003985 46177 16880 179681 168970
39 | .003531 14408 14124 -15085 15113

40 | .003144 ‘12828 125676 .14242 .13456

For weights of steel plates %" and over in thickness, see ** Table of Weights of
Flat Rolled Bars,”" pages 305 to 404.




CAMBRIA STEEL.

'§§

AN INCH.

DECIMALS OF A FOOT FOR EACH 4; OF

8719

8732
687456
8758
8771

6784
6797
6810
8823

.6836
6849

8862
8875

6888
6901
6914
8927

6853
6966
8979

.6092

7018
7031

7044
L7057
1070
7083

.7878
7891

7817

8516

8556

K
3




378 CAMBRIA STEEL.

DECIMALS OF A FOOT FOR EACH ;; OF

AN INCH.
Inch. 0’! .l’f 2’! 3.”' 4}! ] 5”
11 | .0430 | .1263 | .2096 | .2930 | .3763 | .4506
1i |.0443 | 1276 | .2109 | .2043 | .3776 | .4609
it |.0456 | 1289 | 2122 | 2056 | .3789 | .4822

0469 | .1302 | .2135 | .2069 | .3802 | .4635

. .2082 | .3815 | .4648
0495 | .1328 | .2161 | .2095 | .3828 | .4661

0521 | .1354 | .2188 | .3021 | .3854 | .4688

.0534 | .1367 | .2201 | .3034 | .3867 | 4701
g 3047 | .3880 | 4714
.0560 | .1393 | .2227 | .3060 | .3803 | 4727
0573 | .1406 | .2240 | .3073 | .3908 | .4740

.0586 | .1419 | .2253 | .3086 | .3919 | 4753
0599 | .1432 | .2266 | .3099 | .3932 | 4766
06812 | .1445 | .2279 | .3112 | .3945 | 4779
.0825 | .1458 | .2292 | .3125 | .3958 | .4792

.0638 | .1471 | .2305 | .3138 | .3971 | .4805
.0851 | .1484 | .2318 | ,3151 | .3984 | .4818
.0664 | .1497 | .2331 | .3164 | .3097 | .4831
0877 | .1510 | .2344 | 3177 | .4010 | .4844

0690 | .1523 | .2357 | .3190 | .4023 | 4857
0703 | .1536 | .2370 | .3203 | .4036 | .4870
0716 | .1549 | .2383 | .3216 | .4049 | .4883
0729 | .1562 | .2396 | .3220 | .4062 | .4896

0742 | .15676 | .2400 | .3242 | 4078 | .4909

0768 | .1602 | .2435 | .3268 | 4102 | 4935
0781 | 1615 |.2448 | 3281 | 4115 | 4948~

0794 | .1628 | .2461 | .3294 | .4128 | 4961
0807 | .1641 | .2474 | .3307 | .4141 | .4974
0820 | .1654 | .2487 | .3320 | 4154 | .4987

e it ;!,
b2
-
<
ot
<
b2
B

s
a8
5
=
]
8
(]
]
=
™S

L Fost e i S A P e s R s b




CAMBRIA STEEL.

379

DECIMALS

OF A FOOT FOR EACH j; OF
AN INCH.

g
g

L

B ]
ey

& et oF

e ke 203

e staon

[ ettt R A v A S S A s i o

[ et

77448

.7461
7474
.7487

8216
.8229

.8242
82556
.8268
.8281
8204

8320

0596

0622
96356

0661
0874
.Dess

8701
O714
9727
8740

D753
9766
0779
D792

9805
. .0818
9831
0844

857
9870
0883
0806

9909
0922
99,

0948

0961
0074

11.0000
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CAMBRIA STEEL.

DECIMALS OF AN INCH FOR EACH ;th.

s,

10

11
12

13
14

15
16

#iths. Decimal.

OO0 PO

| Frac-
| tion.

|
015625
03125
046875
0625

078125
08375
.109375
125 1-8

.140825
.15625
171875
.1875

.203125
.21875

234375
25 14

; 1-18
3-16

5-16

7-16

,‘f!n.
L7
18

19
20

21
22

23
24

25
26

27
28

29

31

ﬂl‘lhn.

33
34

35
36

Frae.

Decimal, tion,

515625
53125
.546875
5625

.578125
59375
609375
625

840625
65625
671875
8875

703125
71875 |
734375 |
75

.765625
78125
796875
.8125

828125
.B4375
.859375
.875

.890625
00825
.921875
9375

953125
96875

9-16

5-8

11-16

3-4

13-16

7-8

15-16




CAMBRIA STEEL. 381

WEIGHTS AND AREAS OF SQUARE AND
ROUND BARS AND CIRCUMFER~
ENCES OF ROUND BARS.

One cubic foot of steel weighs 480,6 1bs.

Thickness Weight of Weight of Area of Areaof | Circumference
or Dismeler | [ Bar O Bar 0 Bar O Bar of OBsr
in Inches. [Ome Fost Lomg. Dul'wtbng in 8q. Inches, | in Sq. Inches, | in Inches,

Te 013 | 010 L0039 | 0031 .1963
'] 021 016 0081 | .0048 2454
o1 030 023 .0088 | .0069 2945
TE 041 032 0120 | .0094 3436

1 .053 042 0156 | .0123 3927
Y 087 053 0198 | .015656 4418
ﬁ 083 085 0244 | 0192 4909

100 079 0205 | .0232 5400

.120 094 .0352 .0276 5890

e
= ot
%28
Kid
5%%
g?:
st
(7
ES
SaR
Gon
o
Q=10
CoLo =

ﬂ:u‘:““‘
bo
(=]
L~
ot
™
-
28
o
ey
8
1~
p—

15 332 261 0977 | 0767 9817
366 288 1077 | 08486 1.0308

402 016 1182 | .08928 1.0799

i 439 3456 1202 | 1014 1.1290
{ A78 376 1408 | 1104 1.1781
il .519 407 1526 | .1188 1.2272
g i H61 441 1650 | .1296 1.2763
i 805 A75 1780 | .1398 1.3254
J .651 511 1914 | 1503 1.3744
.698 .548 2053 | .1613 1.4235

747 587 2197 | 1726 1.4726

798 | .627 2346 1843 1.5217

1 850 .668 2500 | .1963 1.5708
004 710 .2659 1.6199

754 2822 2217 1.6690

i 1.017 799 2991 1.7181




882 CAMBRIA STEEL. ﬁ
SQUARE AND ROUND BARS.
(CONTINUED.)

Thickness Weight of Weight of Aren of Area of | Cirenmference
or Diameter O Bar O Bar 1 Bar O Bar of C Bar
in Inches, [Ome Foot Long. iOua Foot Long. | in 8q. Inches. | in 8q. Inches. | in Tnches.

1.076 845 | 3164 2485 1.7671

T 1.136 893 | .3342 2625 1.8162
1.199 941 | .3625 2769 1.8653

i 1.263 002 | .3713 20186 1.9144
i 1.328 - [ 1.043 | .3008 .30688 1.9835
gi 1.3956 1.106 | 4104 3252 | 2.0128
i 1.464 1.150 | .4307 3382 | 2.0617
3 1.6356 1.205 | 4514 35645 | 2.1108
1 1.607 1.262 | .4727 38712 | 2.1598
1.681 1.320 | .4944 3883 | 2.2089

1.756 1.379 | .5166 4057 2.2580

i 1.834 i 1.440 | .5393 4236 | 2.3071
S 1.913 1.502 | .B8625 4418 | 2.3562
H 2.245 1.763 | .6602 5185 | 2.6525
i 2.603 2,044 | 7656 8013 2.7489
1 | 2089 | 2347 | 8789 | 6903 | 29452
1 3.400 2.670 |1.0000 7854 | 3.1416
ol 3.838 3.014 |1.1289 .8866 3.3379
b 4.303 3.379 |1.2656 0940 | 3.5343
5 4.795 3.766 |1.4102 1.1075 3.7306
5.312 4173 |1.56256 1.2272 | 8.9270

ytg 5.857 4.600 |1.7227 1.3530 | 4.1233
$ 6.428 5.049 [1.8908 1.4849 | 43197
Ts 7.026 5,518 [2.0664 | 1.6230 | 4.5160
1 7.650 6.008 (2.2500 | 1.7671 4.7124
1 8.301 6.520 |2.4414 1.9176 4.9087
% 8.978 7.051 |2.6406 2.0739 5.1051
11 | 9.682 | 7.604 [2.8477 | 2.2365 | 5.3014
E3 1041 8.178 |3.0825 24053 | 5.4978
3 1117 8.773 |3.2852 | 2.5802 | 5.6941
& 11.95 9.388 |3.56156 | 2.7612 | 5.8905
1 1276 1002 |[3.7539 | 2.9483 | 6.0868




CAMBRIA STEEL, 883
SQUARE AND ROUND BARS.
(CONTINUED.)
Weight of | Weight of Ares of Areaof | Cireumference
or Diamster | [T Bar OBar 0 Bar OBsr | of G Bar
in Inches. | Onme Poot Long. One Foot Long. |in 8q. Inches, |in 8q. Inches, | 1n Inches.
2 13.60 | 10868 4.0000| 3.1416 | 6.2832
% | 1446 | 1136 | 42539 3.3410 | 6.4795
% 15.35 12.06 45156 | 3.5466 | 6.6759
1 168.27 12.78 47852 | 3.7583 | 6.8722
17.22 13.52 5.0825 | 3.8761 | 7.0886
18.19 14.28 5.3477 | 4.2000 | 7.2649
‘9“ 19.18 | 15.07 5.6408 | 44301 | 7.4613
2020 | 1586 59414 | 4.6664 | 7.65676
i 21.25 18.69 6.2500 | 4.9087 | 7.8540
Tr 22.33 17.53 6.5664 | 5.1572 | 8.0503
§ 2343 18.40 6.8906 | 54119 | 8.2467
H 24.56 19.29 7.2227 | 5.8727 | 8.4430
* 25.71 20.20 7.5625 | 5.9398 | 8.6394
1 2690 | 21.12 7.9102 | 6.2126 | 8.8357
¥ 28.10 | 22.07 8.2656 | 6.4918 | 9.0321
i 29.34 | 23.04 8.6289 | 8.7771 | 9.2284
3 30.60 | 24.03 0.0000 | 7.0886 4
Tr 31.89 | 25.04 0.3789 - 7.3662 | 9.6211
1’, 33.20 | 26.08 9.7656  7.6699 | 9.8175
34556 | 27.13 |10.160 | 7.9798 |10.014
3592 | 28.20 |10.563 | 8.2058 |10.210
‘i; 37.31 | 29.30 |10.973 | 8.6179 |10.407
38.73 | 3042 |11.391 | 8.9462 |10.603
10 40.18 | 31.56 (11.816 | 9.2806 |10.799
i 41.85 | 32.71 |12.250 | 9.6211 |10.996
5 4314 | 33.90 |12.691 | 9.9678 |11.192
¥ 4468 | 35.09 (13.141 (10321 |11.388
+H 46.24 | 36.31 |13.598 (10.880 |11.585
H 4782 | 37.56 |14.083 |11.045 |11.781
H 4942 | 3881 |14535 11416 |11.977
¥ 51.05 | 40.10 [15.016 |11.793 (12,174
4 52.71 | 4140 |[15.504 (12177 |12.370




884 CAMBRIA SBTEEL.
SQUARE AND ROUND BARS.
(CONTINUED. )

Thickness Weight of |_ Weight of Area of Area of | Circumference
or Diameter 0O Bar | O Bar O Bar O Bar of O Bar
in Inthes. One Fool Long. IOnu Foot Long.| in 8q. Inches. | in-Sq, Inches, | in Inches,

5440 @ 42.73 | 16.000 | 12.566 | 12.566

56.11 | 44.07 | 16.504 12962 | 12.763

57.85 | 4544 |17.016 | 13.364 | 12.959

59.62 | 46.83 | 17.636 | 13.772 | 13.155

6141 | 4824 | 18.063 | 14.186 | 13.352

63.23 | 49.66 | 18,598 | 14,607 | 13.548

65.08 | 51.11 | 19.141 | 15.033 | 13.744

66.956 @ 52.68 | 19.681 H 15466 | 13.941

68.85 | 54.07 | 20.250 | 15.904 | 14137

70.78 | 55.59 | 20.816 | 16.349 | 14.334

7273 | 57.12 | 21.391 | 16.800 | 14.530

74.70 | 58.87 | 21.973 | 17.2567 | 14.726

2 76.71 | 60.25 | 22.563 | 17.721 | 14.923

13 78.74 | 61.84 | 23.160 | 18.190 | 15.119

i 80.81 | 6346 | 23.766 A 18.665 15.315

1§ 82.89 | 65.10 | 24.379 | 19.147 | 15.512

5 85.00 | 66.76 | 25.000 | 19.635 | 15.708

T 87.14 | 6844 | 25.629 | 20.129 | 15.904

2 80.30 | 70.14 | 26.266 | 20.629 | 16.101

Ty 9149 | 71.86 | 26.910 | 21.135 | 16.297

93.72 | 73.80 | 27.563 | 21.648 | 16.493

95.96 | 75.37 | 28.223 | 22.166 | 16.690

% 98.23 | 77.15 | 28.801 | 22.601 | 16.886

s 100.5 78.95 | 29.566 | 23.221 | 17.082

102.8 80.77 | 30.250 | 23.758 | 17.279

s 105.2 82.62 | 30.941 | 24.301 | 17475

¢ 107.6 84.49 | 31.641 | 24850 | 17.671

14 110.0 86.38 | 32.348 | 25.406 | 17.868

3 1124 88.20 | 33.083 | 25.9687 | 18.084

E& 114.9 0022 | 33.785 | 26.5635 | 18.261

117.4 92.17 | 34.516 | 27.109 | 18.457

1% 119.9 94.14 | 35.2564 | 27.688 | 18.653




CAMBRIA STEEL. 385

SQUARE AND ROUND BARS.

(CONTINUED,)

Thicknes | Weightof | Weightof | Armof | Armof |Gireumforence

orDismeter | [1Bar | O Bar 01 Bar OBar | of OBar
in Inches, |One Foot Long. One Foot Long.| in 8q. Inches. | in Sq. Inches, | in Inches,

6 1224 | 96.14 | 36.000 | 28274 | 18.850
% | 1250 | 9814| 36754 | 28.866 | 19.046
i | 1276 | 1002 | 37.516 | 29.465 | 19.242
45 | 1302 | 1022 | 38.285 | 30.069 | 19.439

1328 | 1043 | 30.083 | 30.680 | 19.635
T 1356.56 | 108.4 | 30.848 | 31.206 | 19.831
# 1382 | 108.5 | 40.641 | 31.919 | 20.028
s 1409 | 110.7 | 41.441 | 32.548 | 20.224

} | 1438 | 1128 | 42250 | 33.183 | 20420
J: | 1466 | 1149 | 43.086 | 33.824 | 20.617
3 | 1402 | 117.2 | 43.801 | 34.472 | 20.818
}4 | 1521 | 1194 | 44.723 | 35.125 | 21.009

3 | 1549 | 1217 | 45.563 | 35.785 | 21.208
{3 | 1578 | 1239 | 46.410 | 36.450 | 21.402
i | 1608 | 1262 |47.266 | 37.122 | 21.598
{4 | 1636 | 1285 |48.129 | 37.800 | 21.795

7 166.6 | 130.9 | 40.000 | 38.485 | 21.991
160,6 | 133.2 | 40.879 | 39.175 | 22.187
17268 | 135.6 | 50.768 | 39.871 | 22.384
17586 | 137.9 | 51.660 | 40.574 | 22.580

1787 | 1404 | 52.663 | 41.282 | 22.777
181.8 | 1428 | 53.473 | 41.997 | 22.973
1849 | 1453 | 54.391 | 42.718 | 23.169
188.1 147.7 | 65.316 | 43.445 | 23.366

e =

} | 19138 | 1502 |56.250 | 44.179 | 23.562
&% | 1944 | 1527 |57.191 | 44.918 | 23.758
¢ | 1977 | 1552 | 58.141 | 45.664 | 23.955
1 | 2009 | 157.8 | 59.098 | 46.415 | 24.151
3 | 2042 | 1603 60083 | 47.173 | 24.347
i+ | 207.6 | 1630 |61.086 | 47.937 | 24.544
i | 2108 | 185.6 | 62016 | 48707 | 24.740

214.2 | 1682 | 63.004 | 49483 | 24.938

b 2
s




3se CAMBRIA STEEL.
SQUARE AND ROUND BARS.
(CONTINUED.)
Thickness | Weightof | Weightof | Areaof Areaof | Ciroumference
or Diameter 1 Bar O Bar O Bar © Bar of O Bar
in Inches. |Ome Foot Long. Ome Foot Long.| in Sq. Inches. | in 8q. Inches. | 1n Inches,
8 217.8 171.0 | 64.000 | 50.265 | 25.133
- 221.0 173.6 | 65.004 | 51.064 | 25.329
224.5 176.3 | 66.016 | 51.849 | 25.5625
1{ 2280 | 179.0 |67.035 | 52.649 | 25.722
1 231.4 181.8 | 68.063 | 53.456 | 25.918
T 234.9 184.5 | 69.098 | 54.269 | 26.114
238.5 187.3 | 70.141 | 55.088 | 26.311
5, 242.0 190.1 | 71.191 | 55.914 | 26.5607
% 245.6 | 193.0 | 72.250 | 58.745 | 26.704
= 249.3 195.7 | 73.316 | 57.583 | 26.900
I3 252.9 198.7 | 74.301 | 68.426 | 27.096
H 25686 | 201.6 | 75473 | 59.276 | 27.293
3 260.3 | 2044 | 76.563 | 60.132 | 27.489
H 264.1 2074 | 77.660 | 60.994 | 27.685
T 2679 | 210.3 | 78.768 | 61.862 | 27.882
{1 | 2716 | 2183 |79.879 | 62.737 | 281078
9 2754 | 216.3 | 81.000 | 63.617 | 28.274
s 2793 | 2193 | 82.129 | 64.504 | 28471
4 283.2 2224 | 83.266 | 65.397 | 28.667
3 | 2870 | 2254 | 84410 | 66296 | 28.863
200.9 228.5 | 85.563 | 67.201 | 29.080
j, 294.9 231.5 | 86.723 | 68.112 | 29.256
¢ 208.9 234.7 87.891 | 60.029 | 20.452
7| 3028 | 237.9 |89.066 | 69.953 | 29.649
3 306.8 241.0 | 90.250 | 70.882 | 20.845
o 310.9 2442 | 91.441 | 71.818 | 30.041
§ 315.0 2474 | 92.641 | 72.760 | 30.238
1 319.1 250.6 | 93.848 | 73.708 | 30434
3 323.2 2539 | 95.083 | 74.662 | 30.631
13 3274 257.1 96.285 | 75.622 | 30.827
¥ 331.6 2604 | 97.516 | 76.5689 | 31.023
b 3356.8 | 263.7 | 98.7564 | 77.661 | 31.220




CAMBRIA STEEL. 387

SQUARE AND ROUND BARS.

(CONCLUDED.)

Thickness Weight of | Weight of Aroa of Areaof | Circumference
or Diameter 0 Bar O Bar 1 Bar O Bar of O Bar
in Inches. |Ono Foot long. One Foot Long.| in 8q. Inches. | in 8q, Inches, | in Inches,

|

10 3400 | 267.0 | 100.00 | 78,540 | 31416
Te 344.3 | 2704 | 101.25 | 79.525 | 31.612
& 348.5 | 273.8 | 102,52 | 80.516 | 31.809
v 352.9 | 277.1 | 103.79 | 81.513 | 32.005

280.6 | 105.08 | 82,516 | 32.201
361.6 | 284.0 | 108.35 | 83.525 | 32.398
366.0 | 287.4 | 107.64 | 84.541 | 32,594
s 3704 | 2009 | 108.94 | 85.562 | 32.790

L
1
-
]

1

4 374.9 | 2044 | 110.25 | 86.590 | 32,987
s 370.4 | 297.9 | 111.57 | 87.624 | 33.183
§ 3838 | 3014 | 112.80 | 88.864 | 33.379
1 888.3 | 305.0 | 114.22 | 89.710 | 33,5676

3029 | 308.8 | 115.58 | 90.763 | 33.772
}il 397.56 | 3122 | 116.91 | 91.821 | 33.968
i 402.1 | 3158 | 118.27 | 92.888 | 34.165
1t 408.8 | 319.5 | 119.63 | 93.956 | 34.361

11 4114 | 323.1 | 121.00 | 95.033 | 34.558
416.1 | 3268 | 122.38 | 96.116 | 34.754
330.5 | 123.77 | 97.205 | 34.950
4255 | 334.3 | 125.16 | 98,301 | 35.147

3379 | 126.56 | 99.402 | 35.343
341.7 | 127.97 (100.561 | 35.539
439.9 | 345.5 | 129.39 (101.62 | 35.738
444.8 | 3494 | 130.82 |102.74 | 35.932

ot
g
=}

;:m;:(ﬂ'-
= g
bt
- Co

} | 4496 | 3531 |132.25 (10387 | 36128
4 | 4545 | 857.0 | 133.69 |105.00 | 36.325
4 | 4595 | 3609 |135.14 10814 | 36521
}i | 4644 | 3648 |136.60 (107.28 | 36.717

4694 | 368.6 | 138.06 10843 | 36.914
4744 | 3726 | 139.54 109.59 | 37.110
376.6 | 141.02 [110.756 | 37.308
380.6 | 142,50 |111.92 | 37.503

= = A
<F
o

Sl T A — . |



388 CAMBRIA STEEL.

—_—

AREAS OF FLAT ROLLED STEEL BARS.

For Thicknesses from ¢} in. to 2 in. and Widths from 1 in. to 123 in

:i::;:" 1 |1y 13| 2 | 2y | 23 J 231 | 121
J | 063 .078| .094 100 4% aat | ase| |
125 156 185 219 250 | 281 | 313 | 344 | 150

i 188 234 328 975 | 422 | 469 | 516 | 225
3 .250| 313 .375| .438| 500 | 563 | .625 | .688 | 3.00
2 | 18 391 460 547/ 625 | 703 | .781| %0 | 37
375 469 563 656 .750 | 844 | 938 | 1.03 | 450

438 547 656 766 875 | 984 |1.09 | 120 | 525

+ | 500 .62 70 .875i 1.00 | 143 | 125 | 138 | 600
& | 563 703 844 984 113 | 127 141 | 155 | 675
3 | 625 781 .938/1.00 | 125 | 141 | 156 |12 | 7.50
$3 | .68 .859/1,03 |1.20 | 1.88 | 1656 | 1.72 | 189 | 825
3| 70 998 113 131|150 | 169 188 | 206 | 9.00
813102 (122 142 | 163 | 1.83 | 203|228 | 97
875100 (131 1153 | 1.75 [ 197 | 219 | 241 | 1050

s | 938147 |1.41 164 | 188 [241 | 234 | 2588 [ 1125
1 1.00 | 125 |150 [1.75 | 2.00 [225 | 250 |27 | 12,00
1% |1.061.38 [1.59 |1.86 | 213 | 239 | 266 |29 | 127
1 113 141 |1.69 (197 | 225 [253 |281 |3.09 | 13.50
1 119 |1.48 |1.78 |2.08 | 238 [ 267 |297 | 327 | 14.25
1} [1.25 156 ix.sa 219 | 250 | 281 |343 | 344 | 1500
14, 131 [1.64 [1.97 (230 | 263 | 295 | 328 [861 | 1675
1§ (138|172 1206 241 | 275 | 300 | 344 | 378 | 1650
17 144 (180 2.6 [252 | 2.88 [323 [ 859 |395 |17.25
13 [150 188 |2.25 [2.63 | 3.00 |338 |87 | 413 | 18.00
19 [156(1.95 (234 (273 (313 | 852 | 891 430 | 187
1'f 163 |2.08 244 |284 [ 825 |8.66 | 406 | 447 | 19.50
17} [1.69 |2.11 |253 |2.95 | 8.33 | 380 |4.22 | 464 | 2025
13 |175 219 |2.63 |3.06 | 850 | 394 | 438 | 481 | 2100
143 (181 [227 [272 (817 [ 863 | 408 | 453 | 498 | 2175
1 1.88 |2.34 |2.81 (828 | 875 | 422 | 460 |5.16 | 2250
1fs |1.94 |242 (291 |339 | 888 | 436 | 484 |b533 | 2325
2" 200 250 |3.00 850 | 400 |450 | 500 |550 | 24.00




CAMBRIA STEEL. 389
AREAS OF FLAT ROLLED STEEL BARS.
(CONTINUED.)

I

Thickness |
hhu 3.” 3%”’ 3&” 3%” 4” 4*”‘ 4_}”' 45” 12”
7 | 488 203 .219) sm‘ 250 | 266 | 281 | 207 .70
,i 75| 408 438 460 500 [ 531 | 563 | 594 | 1.50
563| .609 .656| .703| .750 | 797 | .844 | 891 | 225
+ | 750 818 875 938 1.00 | 1.08 [1.13 | 119 | 3.00
& | 9880102 [1.09 [1.47 [ 125 | 1.33 [141 | 148 | 3%
113 122 [1.81 | 141 | 1.50 | 159 | 1.69 | 1.78 | 450
,i 181 (142 (158 |1.64 | 175 | 1.86 | 1.97 | 208 | 525
§ 150 [1.63 (175 |1.88 | 2.00 | 213 | 225 |23 | 6.00
160 [1.83 |1.97 |211 | 225 [239 | 253 | 267 | 67
1,88 {203 [2.19 |2.34 | 250 - | 2.66 | 281 | 297 | 7.50
2,06 223 241 (258 (275 | 292 |300 | 827 | 82
2.25 244 |263 (281 [ 8.00 | 319 [3.38 | 856 | 9.00
13 [244 264 /284 (305|825 | 345 |3.66 | 886 | 97
f 2,63 (284 3.06 (328 | 350 | 372 |3.94 | 416 |10.50
13 [281 |3.05 328 (352 875 398 |42 | 445 | 1135
1 (800325 |350 375 | 4.00 | 425 | 450 | 475 | 12.00
17 319 1345 972 {398 | 42 |452 | 478 | 506 | 1275
14 |8.33 366|394 (422 450 | 478 |5.06 | 534 | 1350
1% (856 |3.86 |4.16 445 | 475 | 505 |534 | 564 | 1425
14 |875 4.06 438 469 | 5.00 | 531 | 563 | 594 | 1500
15, (994|427 459 492 | 525 | 558 | 591 |62 [ 157
12 |418 447 |48 5.16 550 | 584 | 619 | 658 | 16.50
i/ |4.81 (467 503 539|525 611 |647 | 688 |17.25
14 |450 488 525 563 6.00 | 638 |67 | 7.3 | 18.00
18 |4.60 |5.08 547 586 625 | 6.64 | 7.03 | 742 | 1875
1% |488 528|560 6.00 650 (691 | 7.31 | 7.7 | 1950
14} [5.06 548 |591 6.33 | 675 | 7.7 | 7.59 |80 |203%
17 |5:25 |5.60 | 6.13 'la.as ‘ 700 | 744 | 788 | 831 | 2100
133|544 520|684 680 | 7.25 | 770 | 816 | 861 | 275
t? 563 600 656 7.03 750 | 7.97 | 844 | 891 | 2250
143 (581 (630 678 |7.27 | 7.75 | 828 |87 | 920 | 283
6,00 | 6.50 7.00 |7.5o I 800 | 850 | 9.00 | 950 | 24.00




390 CAMBRIA STEEL.
AREAS OF FLAT ROLLED STEEL BARS.
(CONTINUED.)

;hiokm & |6} | By |6y | 67 |6} | ey | 83 | 12
4 | 813 308 3w .859_‘ o su| a0z o
4 .625| .666( .688 .719 .750, .781) 813 844 1.50
T 038 984/ 1.08 | 1.08 | 1.18 | 1,17 | 122 | 127 | 28
P 125 | 181 | 188 | 1.44 {150 [ 1.56 [ 1.63 | 1.69 | 3.00

1.56 | 1.64 | 1.72 | 1.80 | 1.88 | 1.05 | 2.03 | 211 [ 3.7
i 1.88 | 1.97 | 2.06 | 2.16 | 225 | 234 | 244 | 253 [ 4.50
210 | 280 | 241 | 252 | 2.63 | 273 | 284 | 295 | 52
Y 250 | 263 | 275 | 283 | 3.00 | 313 | 325 | 338 | 6.00
281 | 205 | 8.00 [ 323 | 838 | 852 | 3.66 | 380 | 675
313 | 328 | 344 | 359 £.3.75 | 8.91 | 406 | 422 | 750
844 | 361 | 378 | 895 [ 413 | 430 | 447 | 404 | 825
8.75 | 8.94 | 4.13 | 431 | 4.50 | 469 | 483 | 506 9.00
13 | 406|427 | 447 | 467|488 | 5.08| 58| 548 97
£+ | 438 | 459 | 4.81 | 5,08 | 5.25 | 547 | 5.69 | 5.91 | 10.50
13 | 469 | 492|516 | 539 | 5,63 | 586 | 6.09 | 6.33 | 11.25

1 5.00 | 525 | 550 | 575 | 6.00 | 6.25 ; 6.50 | 6.75 | 12.00

1 | 581 | 558 | 584 | 6.11 | 6.38 [ 6.64 | 6.91 | 717 | 1275

1 5.63 | 501 | 6.19 | 6.47 | 6.75 | 7.03 | 7.31 | 7.59 | 13.60

1 594 | 623 | 653 | 6.83 | 713 | 742 | T.7R | 802 | 1425

14 6.25 | 6.56 | 6.88 | 7.19 | 7.50 | 7.81 | 813 | 8.44 | 15.00

15 | 656|680 | 7.22 | 7.65 | 7.88 | 820 | 853 | 886 | 1575
14 (688|722 |756|791 (825 859 | 894 928 | 1650
17, | 719|756 | 7.91 | 827 [ 863 | 898 | 934 | 970 | 17.25
14 7.50 | 7.88 | 825 | 8.63 | 9.00 | 9.38 | 9.75 | 10.13 | 18.00

14 | 7.81 | 820 (859 898|938 977 10.16 | 10.65 | 18.75
1 813 | 853 | 8.94 | 9.34 | 9.75 |10.16 | 10.56 | 10.97 | 19.50

1} 844 | 886 | 9.28 | 9.70 110.13 10,55 | 10.97 | 11.39 | 20.25

13 875 | 9.19 | 9.63 10.06 10.50 |10.94 | 11.33 | 11.81 | 21.00

1 0.06 | 9.52 | 0.97 {10.42 |10.88 |11.33 | 11.78 | 12.28 | 21.76

1? 9.38 | 9.84 10.31 (10.78 |11.25 |[11.72 | 12.19 | 12.66 | 22.50

13§ | 9.69 |10.17 [10.66 |11.14 [11.63 (12.11 | 12.59 | 13.08 | 23.25

2 10.00 '10.50 '11.00 '11.50 '12.00 12,50 ' 13.00 ' 13.50 ' 24.00




CAMBRIA STEEL.

301

(CONTINUED. )

AREAS OF FLAT ROLLED STEEL BARS.
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302 CAMBRIA STEEL.
AREAS OF FLAT ROLLED STEEL BARS.
(CONTINUED.)
:i:::h: 9-” 91.” 95.” 95!’.’ 10” 10%” 104!." 102_!! 12”
e o~
2 | 68| s7e| soa 600 .65 a1 .66 .67l 7o
143 | 116 | 119 | 122 | 125 | 128 | 131 | 134 | 150
160 | 178 | 178 | 183 | 188 | 192 | 197 | 2.02| 2%
§ |225|231 288 | 244 | 250 | 256 | 263 | 269 | 300
281 | 289 [ 297 | 305 | 843 [320 | 328 | 336 37
998 | 3.47 | 356 | 3.66 | 375 | .84 | 394 | 4.03 | 450
904 | 405 | 416 | 427 | 438 | 448 | 459 | 470 | 525
§ | 450 | 463 | 475 | 488 | 500 513 | 525 | 538 600
& | 506|520 (538|548 (563|577 | 591 | 605| 675
4 | 563|578 | 5.94 | 609 | 625 | 641 | 656 | 672 | 750
11 | 619|636 | 653|670 | 688 |7.05| 722 | 739| 825
§ |67 694|713 791 750 |7.69 | 7.88 | 806 | 9.00
1? 781 | 752 | 772 | 792 [ 813 | 833 | 853 | 873 | 97
7.88 | 809 | 831 | 853 [ 875 | 897 | 919 | 941 | 10,50
T5 | 844 | 867|891 | 944 | 933 | 9.61 | 984 | 10,08 | 11:25
1% | 9.00 | 925 | 9.50 | 9.75 [10.00 [10.25 | 10,50 | 1075 | 1200 ‘
1 | 956 | 983 [10.09 /1036 10.63 (1089 | 11.16 | 11.42 | 1275
1% (1013 10.41 h0.69 1097 11.25 1153 | 1181 | 1209 | 1350
15 (10,69 1098 [11.98 (1158 (1188 1217 | 1247 | 1277 | 1425
17 1125 (1156 1188 (1219 (1250 (1281 | 13.18 | 13.44 | 15.00 -
15 (1181 1244 1247 1280 11313 1945 | 1398 | 1441 | 1575
1§ [12.38 {1272 |13.06 1341 1375 |14.09 | 14.44 | 1478 | 1650
17 1294 [13.30 |13.66 14.02 14.38 (1473 | 15.09 | 1545 | 17.25
1" 1350 [1388 1425 (1463 15.00 [15.98 | 15.75 | 1613 | 18.00
15 1406 1445 (1484 (1523 15,63 1602 | 1641 | 1680 | 1875 :
1§ 114,63 1503 [15.44 1534 1625 [16.66 | 17.06 | 17.47 | 19.50
141 (1519 [15.61 (16,03 1645 16.88 [17.30 | 17.72 | 18.14 [ 20.25
14 (1575 (1619 [16:63 [17.06 17.50 [17.94 | 18.38 | 1881 | 21.00
113 {1631 1677 1722 17.67 1813 1858 | 19.08 | 1048 | 2175
17 1688 1734 1781 18.28 1875 (1922 | 19.69 | 20.16 | 2250
113 1744 [17.92 1841 [18:89 [19.38 |19.36 | 20,34 | 20.83 | 2325
3" 1800 (1850 ‘19.00 1950 (20,00 fm.aol 21.00 | 21.50 | 24.00
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AREAS OF FLAT ROLLED STEEL BARS.

(concLUDED. )

1137(114113"

719
1.44 |
216 |
2.88 |

3.59
431
5.03
5.75

6.47

3.52

oy
Tl
=]

S PoNo oo oMo
B Xppe Pk E%ﬁg

W —oo®o 0
B TIAR ;=2
38

112,48
13.22

—_——
(AR -]

——
- 00 ¢
BIE

13.06 |13.36
13.75 '|14.06
14.44 1477

15.81 16,17
16.50

17.19 !
17.88 11828 (18,69 10.09
1856 18.98 119.41 19.83

|16.53 16,89

i19.25 |19.69 :20.13 |2o.5ﬁ
119.94 20.39 2084 21.30
20.63 21,00 21,56 22.03
9131 21.80 22.28 2.77
22.00 22.50 23.00 23.50

1377

750
1.50
.25
8.00

37 |

4.50
5.25
6.00

18.95
14.69

15,09 [15.42 |
1513 1547 1581 [16.16 |

16,88 [17.25 17.63 18
1758 17.07 118.36

S g
1247124 | 123" | 3=
5E
| |58
766 781 797 £3
153 [ 156 | 159 |53
230 | 234 | 2389 |35
306 | 3.3 | 819 |55
ﬁ.ﬁ
383 | 391 | 898 |82
459 | 4.69 | 478 |28
536 | 547 | 558 |22
6.13 | 625 | 638 |22
3z
689 | 7.08| 747 %%
7.66 | 781 | 7.97 £
842 | 859 | 877 | ¥
9.9 | 938 | 956 .
9.95 | 10.16 | 10.36 g?
10.72 | 10.94 | 11.16 23
1148 | 1172 | 1195 |8 E
12.25 | 12.50 | 1275 |2z
13.02 | 13.28 | 1856 &2
13.78 | 14.06 | 14.34 |55
1455 | 14.84 | 15.14 |§
1531 | 15,63  15.94 |52
_ 2
16.08 1641 1678 |5~
1684 17.19 1753 &2
1761 | 1797 1833 |55
1838 | 1875 | 19.13 L;E,E
-19.14‘19.53 19.92 iEz
1991 | 2031 | 2072 |5
20.67 | 21.09 | 2152 |7
91.44 z1.ss|2a31 &2
| B
22,20 | 22.66 23.11 E%
297 2844 B |2y
2378 2422 24.70 Fi
2450 | 25.00 2550 |

4 X 7.50 + 4.06 =

f plate 4/ 614" > 5¢"

® T = 2.84 + 10,60 = 13.84 square inches. Area

o

r 834 X 74
34.06 .:qumsinches.

for
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WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR -.
BAND STEHL. i

PER LINEAL FOOT.
Thicknesses by Birmingham Wire Gauge.

One cubic foot of steel weighs 489.6 pounds.
For widths from 14 inch to 94 inch and thicknesses from No. 19 to No. 11 BW.G.

Width |No.1, | No, I8, | No.17. | No. 16 | ¥o.5. | No.t4 | No.13. | Noui2 | No.11,

1

in Inches. |042 In.|.049 In.|.058 In. 065 In.| 072 In. | 083 In. | 005 In, | 109 In. | .120 In.

804 CAMBRIA STEEL.

3 |.036|.042|.049 .05 | .061 | .071 | .08t | .098 | .102
17 |.038 |.044 |.052 |.059 | .065 | .075 | .086 | .098 | .108
, |.040 | 047 | 055 | .062 | 069 | 079 | .091 |-.104 | .415
& |.042|.049 | .059 |.066 | .073 | .084 | .096 | .10 | .21

045 | .052 | .062 .069 | .077 | .088 | .01 | .116 | .128
.047 | .055 | .065 | .073 | .080 | .093 | .106 | .1R2 | 434
049 | .067 | .068 | .076 | .084 | .097 | JAl1 | 127 | .140
.051 | .060 | .071|.079 | .088 | .101 | .116 | 133 | .147

Rt
bt st

l 4 |.054).062(.074 (.083| 092 | .106 | .21 | 130 | .153

23 |.0656|.065 |,077 | .086 | .096 | .110 | .126 | .145 | .159

[ iz .058 | .068 | 080 | .090 | .099 | .16 | .31 | .151 | .166

: £7 |.060 | .070 | .083 | .093 | .103 | .119 | .136 | .156 | .72

W |.062|.073 |.086 |.007 | .07 | 123 | 141 | 162 | 179

ﬂ- .065 | 075 |.089 |.100 | .111 | .128 | .146 | .168 | .18

+% |.067 (.078|.002 | .104 [ 115 | 132 | 151 | JAT4 | .191

| 31 |.060(.081).096|.107 | .119 | .137 | .156 | .180 | .198
|

| po|.071|.083].099 | .10 | 22 [ 41 | 162 | 85 | 204
| 074 | .086 | 102 | 114 | 126 | .146 | 167 | 491 | 210
| ﬁ 076 | .089 | .105 | 417 | 130 | .150 | 72 | .97 | 217
| 33078 |.091 |.108 |.121 | 184 | .154 | 477 | 208 | 203
| s [.080 1,004 |11 |.124 | 138 | .150 | .182 | 208 | .280
37 |.083(.006 (.14 |.128 | .142 | 163 | .187 | 214 | 236

085 | .009 | 117 | 431 | .145 | 168 | 192 | 220 | 242

85 1,087 |.102 | .120 | .135 | 149 | A72 | 197 | 226 | 249

& |.089|.104.123 [.138| 153 | .76 | 202 | 282 | .255

# |.001|.107 | 126 (.14 | 157 | 181 | 207 | .287 | .261

21 |.094.100 129 |.145 | 461 | %5 | 212 | 243 | 268

45 |.006 | .112(.182 | .148 | 164 | 190 | 217 | 249 | 2

1 |.008 .15 136 |.152 | 168 | 194 | 222 | 255 | .281

42|00 | 417 |.139 | .185 | 472 | 198 | 297 | 261 | .287

- |.103 | 120 | 142 | .150 | .176 | 203 | 232 | .266 | .298

41 |.105|.422 | 145 |.162| 180 | 207 | 237 | 272 | .300

3 | .407 125 |.148 | .166 | .184 | 212 | 242 | 278 | .308

R T T e



CAMBRIA STEEL, 395

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.

One cubic foot of steel weighs 489.6 pounds,

For thicknesses from 1 inch to s inch and widths from } inch to § inch.

b
=

%;N “ ‘91” i%l’f 1]5!! iin i,ih' ii!f !N

.056 | .060 | .063 | 066 | .070 | .073 | .076 | .080
071 |.075 | ,079 | 083 | 087 | .001 | .05 | .100
085 | .090 | 085 | 100 | .106 | 110 | .16 | .120
099|105 | 110 | 116 | .12 | 128 | .134 | .139

413|120 | 126 133 | .139 [ .146 | .168 | .159
JA27 | 184 (142 149 | 157 | 164 | 472 | 179
41 |.149 | 4568 ) 166 | 174 | 183 | .101 | .199
1565 | .164 | 178 | 183 | .192 | 201 | 210 | .219

169 | .179 | 180 .199 | 209 | 219
183 | .194 | 206 | (216 | .227 | .27
221 | 282 | 244 | 256
287 | 249 | 261 | 274

£ESE BBER 5255 Ess:s BEEE |
Bl BhiE 3

g
g
g
5% Bk BrBs BRER
g

RIShe- ISR MESEee N DI MR el N3

S15| 332 | 349 | 365 .308

314 | .331 | 349 | 366 | .883 418

310 | .820 | 347 | 365 | 383 | 402 438

A2 | 344 | 363 | 382 | 401 | 420 458

319 | 339 | 859 | 370 | .398 | 418 | .438 A78
832 | 353 | 874 | 894 | 415 | 436 | 457 468
345 | 367 | .888 | 410 | 432 | 453 | 475 | 496 | 518
.859 | 381 | 408 | 426 | 448 | AT1 | 493 | 515 | 538
72| 395 | 418 | 442 | 465 | 483 | 511 | 585 | 658
.385 | .400 | 433 | 457 | 481 | 506 | 530 | .554 | .678
398 | 423 | 448 | 473 | 498 | 523 | 548 | 678 | .508
412 | 437 | 463 | 480 | 516 | 640 | 666 | 592 | .618
A25 | 452 | 478 | .506 [ 531 | 658 | 684 | .611 | .638
438 | 466 | 493 | 520 | 548 | 575 | .603 | .630 | .657
452 | 480 | .508 | .636 | 664 | 593 | .621 | .49 | .677
465 | 404 | 523 | 662 | 681 | .610 | .630 | .668 | .697
AT8 | 508 | 538 | .667 | 698 | .628 | .657 | .887 | .T17




306 CAMBRIA STEEL.

'3

—

WEIGHTS OF FLAT ROLLED STEEL BARS,

PER LINEAL FOOT.
(CONTINUED.)

{a Taches, *3_.‘.! i%i! i_!f x’ﬂ'” _‘g” i&”

.083 | .086 | .090 | .093 | .096 | .100
JA04 1,108 | 112 | 116 | 120 | 125
AR5 1,120 | .134 | 139 | 144 | .149
145 | 151 | .157 | .163 | .169 | .174
166 | 173 | .179 | .186 | .193 | .199
187 | 194 | 202 | 209 | .217 | 224
208 | 216 | .224 | .232 | 241 | .249
228 | 237 | 247 | 256 | 260 | .2M4
249 | 259 | 269 | 279 | .289 | .200
270 | 281 | .291 | .302 | 818 | .3
201 | .802 | 314 | 325 | 337 | .849
JB11 | .324 | 336 | 349 | 361 | 374
382 | 345 | 359 | 372 | 385 | .398
.863 | 367 | 381 | 395 | .400 | .428
. 88 | 408 | 418 | 433 | 448

' d 442 ] 457 | AT
415 | 432 | 448 | 465 | 481 | 498

453 | 471 | 488 | .506 | .523
457 | 475 | .493 | 511 | 630 | 548
477 | 496 | 515 | 635 | 554 | 673
498 | 518 | 538 | .558 | 678 | .508
519 | .540 | .560 | .581 | .602 | .623
540 | .61 | .583 | .604 | .626 | 047
560 | .688 | .605 | .628 | .650 | .672

SINSDe TSR MIRe BEINE SRR SuaRE e S
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22
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32
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g2y

g88

12

W00l NOETOT 00000

e }
=SS » :
Ehpk Zeky 22Nz azsg

12,11

12.75
13.39
14.03
14.66

15.30
15.94
16.58
17.21

17.85
18.49
19.13
19.76

20.40
21.4
21.68

22.95




CAMBRIA STEEL.

397

PER LINEAL FOOT.
(CONTINUED. )

WEIGHTS OF FLAT ROLLED STEEL BARS.

W

118‘
Jd41
69|

198 | 203 |

233

silf I’Gr'

A16| 120
145 | 149
174 179

282 |

g8 Eé%g g

35

3 BEBE 3833

g3ys
b e e |

=eRgs gt

ii_” _}g,fl’ lg_” a.ff 12”
123 | 126 | .129| .83 ] 253
JAb64 | 68 | 162 | 166 | 3.19
84 | 189 | 194 | .109 | 383
215 | 221 | 227 | 282 | 446
246 | 252 | 259 | 266 | 5.10
276 | 284 201 | 209| 574
307 | 815 | 324 | 332 | 638
B38| 847 | 8356 | 365 | 7.0
869 | 879 | 888 | 398 | 7.65
800 | 410 [ 4R1 | 432 | 829
430 | 442 | 453 | 465 | 893
A6L | AT3 | 486 | 498 | 9.56
A91 | 605 | 618 | .631 | 10.20
522 | 586 | .b50 | .564 | 10.84
558 | 568 | 583 | .598 | 11.48
584 | .599 | .615 | .631 | 1211
614 | 681 | 647 | .664 | 1275
845 | .662 | 680 | .697 | 13.39
676 | .694 [ 712 | .730 | 14.03
J706 | 725 | (745 | .764 | 14.66
73| 7| | 97 ] 1630
768 | 789 | .809 | .830 { 15,94
799 [ 820 | 842 | 863 | 16.58
820 | 852 | 874 | .806 | 17.21
860 | .883 | .906 [ .930 | 17.85
£01 | 915 | 939 | .963 | 1849
921 | 946 | 971 | .996 | 19.13
952 | 978 | 1.00 | 1.08 | 19.76
883 | 1.01 | 1.04 | 1.06 | 20.40

1.01 | 1.04 | 1.07 | 110 | 21.04

1.04 | 1.07 | 110 | 113 | 21.68

1.07 | 110 | 113 | 1,16 | 2231

141 | 114 | 117 | 120 | 2295
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308 CAMBRIA STEEL.

e

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED.)

Thitkness o

i Tnches. alh‘ §§H ,s_i!f HN‘ _t%u *a” ,l*n‘l' EJ’F 12“
o | 136 .189| 48| 46| 149 | 153 | .56 | .159 | 258
P | 470 74| A78| 483 487 | .91 | .95 | .199 | 319
Jr | 204|200 214 219| 224 | 220 | 284 | 239| 3%
o | 288 244| 250| .256| 261 | 267 | 278 | 279 | 446
22| 29| 286 292 200 | 805 | 812 .319.| 510
306 | 314 | 321 .320| 336 | .344 | 351 | 359 | 574
340 | 349 357 | .365| .874 | .382 | .300 | 398 | 6.38

{ |s74| 383 303 02| 411 | 420 | 429 | 38| 701
A08| 418 428| 438| 448 | 458 | 468 | 478 | 7.65
A42| 453 464 | A75| 486 | 496 | 507 | 518 | 829
| 476 | 488 500 | 611 | 528 | 535 | 546 | 558 | 893
510 | 523 .535| 548 | .560 | 573 | 585 | 598 | 9.56
} | 545|558 571|584 | 508 | 611 | .624 | .638 | 10.20
i | 578|593 | .607 | .621| .635 | .640 | .663 | .677 | 10.84
613 | 628 642 | 657 | .672 | .687 | .702 | .717 | 1148

47| 662 .678| .694| .710 | 75 | 741 | b7 | 1211

681! 607|714 | 780| 47| 784 | 780 | 797 | 1275

715 | 792 | 750 | .767 | .784 | .802 | 819 | .827 | 13.39
749 | 767| 785| 804 82| B0 | 68| 877 | 1403

1 |73 802|.%1(.840 859 | 78| 897 | 916 | 14
817|837 | 857 87| 206 | 916 | .936 | .956 | 15.30

51| 872|892 | 913 .934 | 965 | .975 | .996 | 15.04

885 .906| 928 950 971 | 998 | 1.01 | 1.04 | 1658

19| .941 | 964 986 1.01 | 1.03 | 1.05 | 1.08 [ 17.21

53| .976| 999 1.02 | 1.05 | 1.07 | 1.09 | 1.12 [ 178

987 1.01 104 1.06 | 1.08 | 111 [113 | 1.16 | 1849

102 1.06 1.07 110 | 112 | 115 | 147 | 1.20 |19.3
1.06 1.08 |1.u 113 | 116 | 118 | 121 | 1.24 | 19.76
100 112 114 (117 | 120 | 1.22 | 125 |1.28 | 2040

112 145 118 [121 | 128 |1.26 | 129 |1.31 | 2104

116 149 121 124 | 127 |1.80 | 133 | 1.35 | 2168

119 122 125 128 | 131 (134 | 137 | 139 (2231

F5 1128 126 (128 131 | 184 | 1.87 | 140 | 143 | 2295




CAMBRIA STEEL.

PER LINEAL FOOT.

One cubic foot of steel weighs 489.6 pounds.

WEIGHTS OF FLAT ROLLED STEEL BARS.

For Thicknesses from i in. to 2 in. and Widths from 1 in. to 123 in.

Thickness
! in Inches.

s loawlle w-lanls shis

Lad

....
-
v

e .
™ >

-

5

[P S
—— -
ST e M

B = e
O i

|' |
" 1}"! 1}:! liﬂ an 21_!1 2_'%': 22:; 121
|
|
438 797 957 1‘12&‘- 144 | 159 175 | 765
850/ 1.06 | 1.28 ‘l 170‘ 191 | 212 | 234 | 10.20
1,06 1133 | 150 | 1.86 242/ 2389 | 265 | 202 | 27
128 1159 | 192 | 223 255 287 | 810 | 351 | 1530
149 |1.86 | 223 | 260 298 335 | 372 | 4.09 | 178
170 | 212 | 255 zsal- 840 983 | 425 | 467 | 2040
102 !239 | 287 | 835 383 430 | 478 | 526 | 229
915 365 | 319 | 872 425 478 | 531 | 534 | 2550
934 (202 | 851 | 4.00 4.67 526 | 584 | 643 | 2806
255 (310 | 3.83 | 4.47| a,w| 575 | 638 | 7.02 | 30.60
276 |3.45 | 414 4.84! 553 621 | 690 | 7.60 | 83.15
908 372 | 447 | 520 595 6.60 | 7.44 | 818 | 8570
319 (399 | 478 | 548 638 7.8 | 7.97 | 877 | 38
340 (425 | 510 | 5.95 &ao‘l 7.65 | 850 | 9.35 | 40.80
.61 |452 | 5.42 s.ae! 722 843 | 9.08 | 9.93 | 4335
983 |478 | 574 | 670 7.65 861 | 9.57 | 1052 | 45.90
404 |5.05 | 6.06 | 7.07 8.08 9.00 | 10.10 | 11.11 | 4845
425 |53 | 6.38 | 7.4 s.ao-i 9.57 | 10.63 | 11.69 | 51.00
446 (558 | 6.69 | 7.81) 893 10.04 | 1116 | 12.27 | 5355
467 584 | 702 | 818 035 1052 | 11.69 | 1285 | 56.10
459 1611 | 7.34 | 856 978 11.00 | 12.22 | 13.44 | 58.65
5.10 | 6.38 | 7.6 asa:'mm' 1148 | 1275 | 14.03 | 61.20
5.92 |6.64 | 7.97 | 930 m.tssl 11.95 | 13.28 | 14.61 | 63.75
552 |6.90 | 820 | 0.67 11.06 1243 | 1381 | 15.19 | 66.30
574 |7.47 | 861 |10.04 11.47) 1291 | 14.34 | 15,78 | 68.85
5.05 | 744 | 893 | 10.42 11.90 13.40 | 14.88 | 16,87 | 71.40
616 |7.70 | 9.4 mn! 12,33 13.86 | 15.40 | 16.95 | 73.95
638 |7.97 | 957 |11.15 1275 14.34 | 15.04 | 17.68 | 76.50
659 1824 | 9.8 qualms 14.83 | 1647 | 1812 | 79.05
6.80 |8.50 |10.20 |11.90 13.60 1530 | 17.00 | 18.70 | 81.60




400

CAMBRIA STEEL.

S EE—

WEIGHTS OF FLAT ROLLED STEEL BARS.

PER LINEAL FOOT.

(CONTINUED )

in Inches,

(™|

e

serin swifapde w-Shenth

[

ek e e e ek i e s
N B T 2

B s s
——
o

: -
3!!’ 3*” 3#?! 32” 4!{ 4&”’ 4&!? 4%!?
voil 207l 208 23] 2s)| 27t | sar| ace
955 276 298 319 340 | 361 383 | 404
9.19) 845 872/ 399 425 | 452 | 478 505
3.83| 415 447 478 510 | 542 | 574 | 606
446 483 520 558 595 | 632 | 670 | 7.07
5.0 558 595 638 680 | 7.2 | 7.65 | 808
574 622 670 7.47| 7.65 | 813 | 861 9.09
633 6.91 744 7.97] 850 | 9.03 | 957 | 10:10
702 7.60| 818/ 876 9.35 | 9.93 | 1052 | 1111
7.65 a29| 893 957 1020 | 1084 | 1148 | 1212
820 898 9.67110.36 11.05 | 11.74 | 1243 | 13.12
893 9.67/ 1041 11.16 11.90 | 12.65 | 13.39 | 14.13
0.57 10.36| 11.16/11.95| 1275 | 13.55 | 14,34 | 15.14
10.20 11051190)12.75 13.60 | 14.45 | 1530 | 16.15
10.84' 1174 12.65/1355| 14.45 | 15.35 | 1626 | 17.16
1148 12.43 13.9914.34 15.30 | 1626 | 17.22 | 1817
1212 13.12 14.13 15,14 1615 | 17.16 | 1817 | 19.18
12.75 1381 14.57‘1594 17.00 | 18106 | 19.13 | 20.19
13391450|156216?4 17.85 | 1896 | 20.08 | 21.20
14,03 15.20 1636 17.53 1870 | 19.87 | 21.04 | 2231
14,66 15,88 17. 0183:3! 19.55 | 2077 | 21.99 | 2322
15801658] 785l913| 20.40 | 21.68 | 22,95 | 24.23
15,94 17.27/ 18.60 19.92‘ 2195 | 2258 | 23.91 | 2524
16,58) 17.06/ 19.34 20.72 2210 | 2348 | 2487 | 2625
17.22| 18,65, 20,08 21.51| 22.95 | 24.38 | 25.82 | 27.26
17.85 19.34 20.83 22,32 23.80 | 26.20 | 2678 | 827
18.49) 2008 215723.41| 24.65 | 26.19 | 22,73 | 29.97
19.13 2072 22,31 23.91| 25,50 | 27.10 | 28,69 | 30.28
19,77, 21,41 23.06 24.70 26.85 | 28.00 | 20.64 | 31.29
20,40, 22.10| 23.80,25,50, 27.20 | 2890 | 30.60 | 32.30




CAMBRIA STEEL. 401

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED. )

:l:::: 5 5*;;\[5&::’5§r;| a8’ 6*” 6&” ! 55" 121
S S —— _.____I_l .
8.19| 3,35 8.51| 3.67| 383 809 414 | 430 7.6
425 4.46) 467 489 5.10i 631 553 | 574 | 10.20
5.31;l 5.58! b5.84 B.li‘ 6.38 6.64! 6.90 | 717 | 127
6.38 6.60 7.02 7.34| 7.65 7.97 820 | 861 | 15.30
744 7.81‘ 818 856 8.8 !
A 1 .

9.57| 10.04/ 10.52) 11.00) 11.48 11.95 12.43 | 12.91 | 22.95
10,63 11.16 11.60) 12.22] 12,75 18.28 13.81 | 14.34 | 25,50
11.69 1227 12,85 13.44 14.08 14.61 1520 | 15.78 | 28.05

awre

—
=

§ | 1275 13.39 14.03 14.67 15.30 15.94 1658 | 17.22 | 30.60
l.

1 13.311 1450/ 16.19| 1588 1658 17.27 17.95 | 18,65 | 8315

i | 1487 15,62 1636 17.10 17.8 1860 1934 | 20,08 | 3570

15 | 15.94 1674/ 17.53 18.33 19,13 19.92 2072 | 2051 | 9825

—

17.00 178 18,70 19.55 20.40 21.25 22.10 | 22.95 | 40.80
mos! 18,

I
1 ' 18.06 19.87 20.77 21.68 2258 2348 | 24.99 | 43.35
14 | 1913 20,08 21,04 21.99 22.95 23.91 24.87 | 25.82 | 4590
1 | 20.19] 21,20 22.21/ 23,92 2423 2523 26.24 | 27.95 | 48.45
1} 21.25i 22.82‘ 20.98 24.44 25,50 2656 27.62 | 28.69 | 51.00
| | |
15, | 2232 2343 2454 25.66 26.78 27.90 20.01 | 8012 | 5355
1 2338 24.54 2571 26.88 28.05 20.22 30.39 31,56  56.10
11’. 2444 2566 26,38 2810 2033 830.55 31.77 | $2.99 5865
14 255-0l 26.78 28.05 20.33 30.60 3188 33.15 3443 | 61.20
1 2657 27.89 20.22 80.55 31.88 8320 34.53 | 95.86 | 63.75
1'? 27.63 20.01 80.39| 81.77 83.15' 84.53 35.91 | 87.29 | 66.30
14 | 2869 30.12 8155 32.99 84.43 3586 37.30 3873 | 68.85
1f 2075 8124 3278 3422 3570 37.19 3368 | 40.17 | 7140
1}2 | 8081 3235 33.80 35.43 3698 3852 40.05 ‘ 41,60 | 73.95
1 31.87 3347 95.06 36.65 38.25 80.85 41.44 @ 43.03 | 76.50
118 | 32.04) 3450 36.28 37.88 30.53 41.17) 42.82 | 44.46 | 79.05
2 34.00 sns.'mI 87.40 39.10 40.80 42.50} 44.20 | 45.90 | 81.60




402 CAMEBRIA STEEL.
. WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED.)

Thickness ! " t 3 1
A bl 7*! 7& '75” 8 8,}.‘! 8&! gin 12
———————]—]—
fs | 446 462 478 494 510 526 542 | 558 | .7.65
+ | 59| 616 636 658 680 7.01 7.22 | 743 | 10.20
# | 744 7700 7.97 823 850/ 876 9.03 | 929 | 1275
893 925 957 9.8 10.20 1052 10.84 | 11.16 | 1530
,2 1041/ 10.78 11.16 1153 11.90 12.27| 12.64 | 13.02 | 17.85
§o| 1190 1232 1275 1318 13.00) 14.03) 1444 | 1487 | 2040
13.39 13.86 14.34] 14.82 15.30| 15.78| 16.26 | 16.74 | 22.95
1487 1540 15.94 1647 17.00| 17.58) 18.06 | 18.59 | 25.50
13 | 1636 16.94 17.53 1842 1&70‘ 10.28/ 19.86 | 2045 | 28.05
§ |18 18.49.| 19.13i 10.77 20.40) 21.04] 21.68 | 22.32 | 80.60
1 | 10.34 2003 20.72) 21.41) 2210 22.79| 2348 | 2417 | 33.15
f 20.83) 21.57| 22.32' 23.05| 23.80 24.55| 25.30 | 26.04 | 35.70
13 [ 2232 23.11| 23.91| 24.70) 25.50| 26.30) 27.10 | 27.89 | 38.25
1 23.aoi 24.65 %.soi 26,35 27.20 2&05; 28.90 | 29.75 | 40.80
14y | 2529 2619 22,10 28.00 28.90( 29.80) 30.70 | 31.61 | 43.35
14 | 2678 27.73 28.68 20.64 30.60| 31.56| 32.52 | 3347 | 45.90
14 | 2826 20.27| 80.28 81.29 -32.30| 33,31 3432 | 85,33 | 4845
14 | 2075 30.81| 81.88 32.94 34.00 35.06) 36.12 | 87.20 | 51.00
1 | 31.28) 32.35 83.48 3459 35.70| 36.81| 37.93 | 80.06 | 5355

| 1§ | 3272 33.89| 85.06 36.23 97.40 38.57 39.74 | 4091 | 5610
1,% 84.21| 85.44) 36.66 37.88 89.10) 40.32| 4154 | 4277 | 58.65
14 | 85.70] 36.98 83.26 ss.ssi 40.80 42,08 43,35 | 4463 | 61.20
19 | 87.19] 88.51] 80.84 4117 25 4383 45.16 | 4649 | 63.75
1§ | 3867) 40.05| 4144 42.82) 44.20 45.58 46,96 | 4334 | 66.30
11} | 40.16 41.59) 43.03 4447 45.90 47.33 4876 | 5020 | G825
14 | 41.65 4314 44.63] 46.12 47.60 49.09) 50.58 | 52.07 | 71.40
133 | 48.14] 44.68 4622 47.7&! 49.30 50,84 52.88 | 53.92 | 73.95
1f 44.63 46.22 47.82| 49.40| 5100 52.60| 54.20 | 5579 | 7650
135 | 4642 47.76 4941 51.05' 5270 54.35| 56.00 | 57.64 | 79.05
2 | 4760 4930 5100 5270 54.40) 56.10) 5780 | 5950 | 81.60




CAMBRIA STEEL. 403

WEIGHTS OF FLAT ROLLED STEEL BARS.
PER LINEAL FOOT.
(CONTINUED.) a

Thickness o 9}" Q#H 92!; 10 10});: 10&11 10‘;\” 127
in Inches,
s 5.74| 5.90| 6.06] 6.22| 6.38| 654| 670 | 688 | 7.65
4 | 7.65| 7.86| 8.08) 820| 850( 871| 892 | 9.14 1020
s 9.56| 9.8310.10 I'I}.SBFiO.& 1089 | 11.16 | 11.42 | 1275
] 11.48 | 11.80| 1212 12.44 (12,76 18.07 | 13.39 | 13.71 | 15.30
o5 [1840(13.76|14.14| 14.51 | 14,881 16,25 | 16.62 | 16,99 | 17.85
& |15.30(15.78|16.16| 16.58 | 17.00{17.42 | 17.85 | 18.28 | 2040
17.2217.69 | 18.18 | 18.65 | 19.14 | 19.61 | 20.08 | 20.56 | 22.95
19.13 | 19.65 20.19|20.72 | 21.25 21.78 | 22.32 | .85 | 25.50
i 21.04 | 21.62| 22,21 | 22.70 | 23.38 23,96 | 24.54 | 25.13 | 28.05
ﬁ— 22.96 [ 23.50 | 24.23| 24.86 | 25.50 | 26.14 | 26.78 | 27.42 | 30.60
{ 24,86 | 25,55 [ 26.24 | 26,94 | 27.62 | 28.32 | 20.00 | 20.69 | 83.15
26,78 | 27.52 | 28.26| 29.01 | 20.75 | 80,50 | 31.24 | 31.98 | 35.70
13 |286929.49(30.28| 31.08 31,88/ 32,67 | 33.48 | 84.28 | 8825
1 30.60 | 81.45| 32.30 33.15|8«L00|34.§ 35.70 | 36.65 | 40.80
1/, [32.52|33.41|34.32 3522 36.12| 87.08 | 37.92 43.35
1 34.43 | 35.38| 36,34 | 37.29| 88.25| 89.21 | 40.17 | 41.12 | 45.90
1;{ 36.34 | 87.35| 88.36 | 30.37 40.38 | 41.30 | 42.40 | 43.40 | 4845
14 58,26 | 30.81 | 40.87 | 41.44 | 42,50 | 43,56 | 44.63 69 | 51.00
1% |40.16|41.28|42.40| 43,52 44.64 45.75 46.86 | 47.97 | 53.55
13 [4208 49.95 | 44.41 45,58 | 46.75 | 47.92 | 49,08 | 50.25 | 56.10
17 |44.00 45.22]46.44 47.66 48.88|50.10 | 51.82 | 52.64 | 58.65
1} |4590 47.18 4845 49.73 51.00 52.28| 53.55 | 54.83 | 61.20
1 [47.82|49.14|50.48| 51.80 | 53.14 [54.46 | 55.78 | 67.11 | 63.75
1§ [49.78 |561.10|52.49| 53.87| b6.25| 56.63 | 58.02 | 59.40 | 66.30
11} |51.64 | 53.07| b4.51 55.94 | 57.98|58.81 | 60.24 | 61.68 | 63.85
1§ |53.56 55,04 58.53i58.0| 59.50 | 60.99 | 62.48 | 63.97 | 7T1.40
1} 55.46 | 57.00 | 68.54 | 60.00| 61.62| 63.17 | 64.70 66.24 | 73.95
1 57.38 58,97 60.56 | 62.16 | 63.75| 65.35 | 66.94 | 08.53 | 76.50
1} 59.29 | 60.94 | 62,58 64.23 | 65,88 | 67.52 | 60.18 | 70.83 | 79.05
2 61.20 | 62,90 | 64.60 | 66.30 | 68.00| 69.70 | 71.40 | 73,10 | 8160
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CAMBRIA STEEL.

—_—

WEIGHTS OF FLAT ROLLED STEEL BARS.

PER LINEAL FOOT.

(CONCLUDED.)

——

in Inches,

T sibede wied a3

e e e

R smlamll -gepgle  ehpeage

—_—

117 (11}

7.02 717
9.34 0.57

11377|1137| 12/ |12}"| 124"

782 749 765 7.82 7.98
0.78 10.00 1020 1042 10.63

to obtain the

ry

11.68
14.03
16.36
18.70

21.02
23.38
25,70
28.06

30.40
32.72

11.95
14.35 14.68
16.74] 17.12
10.13| 19.55

21.51
23.91

2444
2630 26,83
28.68 20.33

8108 81.76
9347 421

06| 85.86| 36.66

85.
87.40
39.74 ‘

42.08
44.42

38.25/ 39.10

40.64 41.54
43.04 44.00
4542 46.44

12.22

|
22,00

l&?ﬁ-r 47.82 4888

49.08
51.42
53.76
56.10

68.42
60.78!
63.10
65.45,

67.80

7012| 71.72| 73.31) 4
7246 74.11 75.76
74.80 76.50° 78.20|

5020 51.32

52,59 53.76
5499 56.21
57.87| 58.65

50.76 61.10
62.16] 63.54
04,55 65.98
66,93 6343

69.33 70.86

12.49) 12.75
14.99 15.30

1749 17.85,

IB.WII 20.40

248 2.9
24.97 25.50
27.47 28.06
20.97 30.60

3246/ 33.16
34.95 35.70

4?.45i
40.94) 51.00

52.44| 53.56
54.93( 56.10
57.43| 58.656
59.98} 61.20

6243 6375
64.92 66,30
6742 6885
69.92 71.40

7241 73.95

8l

g
gEgE

| TT41) 79.05
79. !

13.01| 13.28
15.62 15.94

31,25

(=]
—
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additions necessa

e

2 % % = 10,41 + 85.70 = 46.11 pounds,

The weights for 12 width are repeated on each page to facilitate making the

weights of plates of any width gre
found in the same line for 31

, add the weights to be
{\eighl of’ plate 4" 634" X

e
)

H’X

hus, to find the weight of 15

ater than 127, 1
76 and 1
S1 pounds.,

g)".

B¢ =4 X 25.00 + 13.81 = 11




CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.
For Diameters from 4 to 100, advancing by Tenths.

Diameler, Area, Cirenmferenca. Diameter, Area, Circumference,
0.0 4.0 12,6664 12.5664
i 31416 A 18.2025 12.8806
2 031416 62832 2 13.8544 18.1947
3 070686 24248 3 14.5220 13.5088
4 12666 1.2666 4 15.2053 13.8230
b J9635 | 1.6708 b 15,9043 14.1372
B 28274 1.8850 6 16.6190 14.4513
i 38485 2.1001 B 17.3404 14.7655
8 50266 | 2.5183 8 18.0056 15,0796
9 63617 2.8274 9 18.8574 15.3938
1.0 L7854 31416 5.0 19.6850 15.7080
i 8503 3.45568 A 20.4282 16.0221
i 1.1310 3.7699 2 21,2872 16,3363
3 1.8273 4,0841 3 22,0618 16.6504
4 1.5304 4.3082 4 22.9022 16.9646
b 1.7671 47124 B 23.7583 17.2788
] 2.0106 65,0266 B 24.6301 17.6929
N 2.2608 5.3407 o 25,5176 | 17.9071
8 2.5447 5.6549 8 26,4208 18.2212
5] 2.8353 5.9690 R 27.3397 | 18,5354
2.0 3.1416 6,283 6.0 28.2743 18.8496
A 3.4636 6.5073 A 20.2247 | 19.1687
2 3.8013 6.9115 2 30.1907 | 194779
8 4.1548 7.2257 3 31.1725 19.7920
4 4.5239 7.5898 4 32,1699 20,1062
B 4.9087 7.8540 b 33.1831
B 5.3003 8.1681 b 84.2119 20,7345
) 5.7256 8.4823 g 35.2565 21.0487
8 61675 8.7066 8 36,3168 21,3628
£ 6.6052 9.1106 9 37.3028 | 216770
3.0 7.0686 9.4248 7.0 38.4845 21.9911
| 76477 9.7389 &3 30.5919 22,3053
2 8.0425 10.0631 2 40,7150 22.6195
3 | &30 | 103678 3 ‘%539 | 92,036
4 9.0792 | 10.6814 4 43.0084 23.2478
i 9.6211 10.9956 i 44.1786 23.5619
b 101788 11.3007 K] 45,3646 | 23.8761
. 1107621 11.6239 N 46,5663 | 24.1903
8 11341 11.9381 8 47.7836 | 24.5044
9 1119469 | 122522 9 40.0167 | 24.8186
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CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED )

e, |

8.0

(-]

pos
=

DNt oD DouDL ko DU kD DNSTY R

50.2655
51.5300
62.8102
54.1061
554177

567450
58.0880
59.4468
60.8212
622114

63.6173
65.0388
66.4761
67.9201
69.3978

708822
72,3523
73,8081
75,4206
76,9769

’ Circumfarencs, Dunmeter, Area, Circumference,
25.1827 12,0 113.0073 | 37.6991
25.4460 | 114.9901 38,0133
25.7611 2 116.8087 | 88.3274
26,0752 3 1188229 | 38.6416
26.3894 4 1207628 | 389557
26.7035 b 1227185 | 39.2699
27.0177 ] 124.6898 | 39.5841
27.3319 i 126.6760 | 30.8982
27.6460 B 128.6796 | 40.2124
27.9602 9 130.6081 | 40.5285
28.2743 13.0 132.7323 | 40.8407
28.5885 i 134.7822 | 41.1549
28.9027 2 136.8478 | 41.4690
20.2168 . 138.9201 | 41.7832
20.5310 A 1410261 | 42,0973
20.8451 b 143.1888 | 424116
30.1593 ] 145.2672 | 42727
30.4734 i 1474114 | 43.0898
30.7876 8 140.5712 | 43.8540
31.1018 9 1561.7468 | 43.6681
31.4159 14.0 153.9380 | 43.9823
31.7301 o 1661450 | 44.2965
32.0442 2 1683677 | 44.6106
82.3584 3 160.6061 | 44.9248
32.6726 4 162.8602 | 45.2389
32.9867 b 165.1300 | 45.5531
33.3009 6 167.41556 | 45.8673
83.6150 6 160.7167 | 46.1814
33.9202 8 1720836 | 46.4956
34.2434 9 174.3662 | 46.8007
34.5576 15.0 176.7146 | 47.1239
34.8717 1 170.0786 | 47.4380
35.1858 2 181.4584 | 47.7522
35.5000 3 183.8539 | 48.0664
35.8142 A 186.2650 | 48.3805
36.1233 b 188.6019 | 48.6947
36.4425 ] 191.1345 | 49.0088
36.7566 7 193.5028 | 49.3230
37.0708 8 106.0668 | 49.6372
37.3850 9 198.5665 | 49.9513




CAMBRIA STEEL. 407

AREAS AND CIRCUMFERENCES OF OIRCLES.
(CONTINUED.)

Dismeter, |  Aren. | Cireumference. Dismeter, Area, Circumference.

16.0 201.0619 |  50.2655 20.0 814,1593 | 62.8319

| 203.5831 50.5796 A 317.3087 | 63.1460

2 2061199 |  50.8938 2 320.4739 | 63.4602

3 208.6724 |  51.2080 3 823.6547 | 63.7743

4 211.2407 | 51.5221 4 3268513 | 04.0885

5 2138246 | 51.8363 b 330.0636 | 64.4026

6 216.4243 | 52.1504 6 333.2016 | 64.7168

7 219.0397 | 52.4646 i 836.53563 | 650310

8 221.6708 | 527788 8 839.7047 | 0653451

9 224.3176 | 53,0029 9 843.0698 | 65.6693

17.0 2269801 | 53.4071 21.0 346,3606 | 65.9734

i 220.6588 | 53.7212 A 349.6671 | 66.2878

2 232.3522 | 54.0354 2 352.9894 | 66.6018

3 235.0618 |  54.3496 3 356.3273 | 66.9159

4 237.7871 | 54.6637 A4 350.6800 | 67.2301

b 240.5282 | 54,9779 b 363.0508 | 67.5442

] 2432840 | 55,2020 ] 366,4354 | 67.8584

7 246,0574 | 55.6062 ol 360.8361 | 68.1726

8 2488456 | 55.9203 8 373.2526 | 68.4867

9 251.6494 | 56,2545 9 376.6848 | 63.8009

18.0 254.4600 | 56,5486 220 380.1327 | 69.1150

1 257.3043 | 56,8628 A 383.6063 | 60,4292

2 260.1658 | 57.1770 2 0756 | 69.7434

3 268.0220 | 57.4011 3 390.5707 | 70.0575

4 265.9044 |  57.8053 4 304.0814 | 70.3717

b 268.8025 | 58.1195 ] 397.6078 | 70.6858

] 271.7164 | 58.4336 b 401.1500 | 71.0000

; 7 274.6450 | 587478 N 4047078 | 71.3142

8 277.6011 | 59.0619 8 4082814 | T

9 280.5521 | 59.3761 9 4118707 | 71.9425
19.0 283.5287 | 59,6903 23.0 4154756 | T2,

A 286.5211 60,0044 A | 419.0963 | 725708

2 280.5202 | 60,3186 2 4227327 | T72.8849

3 202.5530 |  60.6327 3 4263848 | 73.1991

4 2055025 |  60.9469 4 430.0526 | 73.5133

b 208.6477 | 61.2611 ] 433.7361 | T73.8274

6 301.7186 | 61.5752 b 43564 | 741416

7 8052 | 61.8894 T 441.1603 | 74.4667

8 307.9075 | 62.2035 8 4448809 | 747699

9 311.0255 | 625177 8 4486273 | 75,0841
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408 CAMBRIA STEEL.
AREAS AND CIRCUMFERENCES OF CIRCLES,
(CONTINUED.)
Diametar, Area, Circumferanos, Diameter, Area, Circumference, :
240 | 452.3803 | 75.3082 9280 | 615.7522 | 87.9646
A | 4561671 | 7H.714 1 | 6201582 | 88.2788
2 | 450.9606 | 76.0265 2 | 6245800 | 885929
3 | 4637698 | 76.3407 3 | 6200175 | 88.9071
A4 | 4675047 | 76.6549 4 | 633.4707 | 89.2212
5 | 4714852 | 76.9690 5 | 637.9397 | 89.5854
8 | 4752016 | 77.28%2 B | 6424243 | 89.8405
7 | 4791638 | 77.5073 7 | 6469246 | 90.1637
8 | 483.0518 | 77.9116 8 | 651.4407 | 90.4779
9 | 4869547 | 78.2257 9 | 6559724 | 90.7920
25.0 | 490.8739 | 78.5308 200 | 6605199 | 91.1062
1 | 4948087 | 78.8540 1 | 665.0830 | 91.4208
L2 | 4987502 | 79.1681 2 | 660.6619 | 91.7345
3 | 5027255 | 79.4828 3 | 6742565 | 92.0487
A | 5087075 | 79.7965 4 | 6788668 | 92.3698
\ 5 | 5107052 | 801106 5 | 6334928 | 926770
L 8 | b14.7185 | 804248 6 | 6381845 | 92.9911
7 | 5187476 | 80.7389 7 | 6927919 | 933053
. 8 | 5227924 | 81.0531 8 | 697.4650 | 93.6195
] 9 | 5268520 | 813672 9 | 7021533 | 93.9336
: 26,0 | 5309202 | 81.6814 300 | 706.8583 | 94.2478
1 | 535.0211 | 81.9956 A | 7115786 | 94.5619
2 | 5391287 | 82.3097 2 | 7163145 | 94.8761
3 | 5432521 | 82.6239 3 | 7210662 | 951908
4 | b47.3911 | 82.93%0 4 | 7258336 | 955044
5 | b51.5459 | 83.95%2 5 | 7306167 | 95.8186
8 | B55.7163 | 83.5664 8 | 7354154 | 961327
7 | 559.9025 | 83.8805 7 | 7402299 | 964469
8 | bBL1044 | 841047 8 | 745.0601 | 96.7611
9 | 5683220 | 84.5088 0 | 7499080 | 97.0752
27.0 | b72.5553 | 84.8280 310 | 7547676 | 97.38%4
A | b768043 | 85.1372 A | 7596450 | 97.7035
\ 2 | 581.0690 | 85.4513 2 | 7645380 | 98.0177
8 | 5853404 | 857655 3 | 760.4467 | 98.3319
4 | 589.6455 | 86.0796 4 | Tia3n2 | 986460
5 | 5939574 | 86,3938 5 | 793113 | 98.9602
' B | 5982849 | 867080 8 | 842672 | 902743
| 7| 6026282 | 87.0221 7| 7802388 | 99.58%5
8 | 6069871 | 87.3363 8 | 7942260 | 99,906
9 | 6113618 |  87.6504 9 | 799.2290 | 100.2168




CAMBRIA STEEL.

(CONTINUED.)

AREAS AND CIRCUMFERENCES OF CIRCLES.

Dinmater, Area, Ciroumfurence, Diameter, ‘ Area, ’ Circumferenco,
82.0 | B04.2477 | 1005810 360 |1017.8760 | 118.0073
¢ £09.2821 | 100.8451 A | 1028.5387 | 1134115
2 | 814.3322 | 101.1593 2 | 10202172 | 113.7257
8 | 8193080 | 101.4784 3 | 1034.9118 | 114,0898
4 | 8244796 | 101.7876 A | 10406212 | 114.8540
5 | 8205768 | 1021018 b | 1046.3467 | 114.6681
6 | 8346808 | 102.4159 6 | 1052.0880 | 114.9823
7 | 830.8185 | 102.7301 7 | 1057.8449 | 115.2065
8 | 844.9628 | 103.0442 8 | 1063.6176 | 115.6106
9 | B50.1229 | 108.3584 9 | 1069.4060 | 115.9248
23.0 | 855.2086 | 103.6726 37.0 | 10752101 | 116.2389
A 860.4902 | 1039867 A .| 1081.0299 | 1165631
2 | 865.6973 | 104.3009 2 | 10868054 | 1168672
3 | 870.9202 | 104.6150 3 | 1092.7168 | 117.1814
4 | 8761588 | 104.9202 4 | 10985835 | 117.4956
b | 8814131 | 1052434 5 | 1104.4662 | 117.8007
6 | 886.6831 | 105.5675 6 nw.ama] 118.1239
7 | 8019683 | 1058717 7| 11162786 | 118.4380
8 | 807.2703 | 106.1858 8 | 11222083 | 1187522
9 9025874 | 106.5000 9 112&15383 119.0664
340 | 907.9203 | 106.8142 98.0 | 1194.1149 | 119.3805
A 913.2688 | 107.1283 A4 [ 11400918 | 119.6947
2 | 0186331 | 1074425 2 | 1146.0844 | .120.0088
3 | 9240131 | 107.7566 8 | 11520927 | 120.3280
A | 9204088 | 108.0708 4 | 11581167 | 1206372
5 | 934.8202 | 1083849 b | 1164.1564 | 120.9513
6 | 940.2473 | 108.6991 6 | 11702118 | 1212655
7 | 945.6001 | 109.0133 7 | 11762830 | 121.5796
8 | 9511486 | 100.3274 8 | 1182.3698 | 121.8938
9 | 956.6228 | 1006416 9 | 11884724 | 122.2080
35.0 | 0621128 | 109.9557 99.0 | 11045006 | 1225221
A 067,6184 | 110.2699 A | 1200.7246 | 122.8363
2 | 973.1307 | 1106841 2 | 1206.8742 | 128.1504
3 | 0786768 | 110.8982 3 |1213.0306 | 128.4646
4 | 9842206 | 1112124 4 12192207 | 1287788
5 | 989.7980 | 1115265 5 12954175 | 124.0929
6 | 9953822 | 1118407 6 | 1281,6800 | 124.4071
7 | 10000821 | 1121549 7| 1297.8582 | 124.7212
8 | 10065977 | 112.4690 8 | 12441021 | 125.0854
9 110122290 | 1127832 9 11250,9617 | 125.3495
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CAMBRIA STEEL.

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED. )

—_—

Dinmater, ‘ Area, ‘ (Cironmfarence, Diameter,
40,0 | 1256.6871 | 125.6637 4.0
A 12629281 | 125.9779 A
2 | 1269.2348 | 126.2920 2
3 | 1275.5573 | 126.6062 3
4 | 1281.8965 | 126.9203 A
b |1988.2498 | 127.2345 5
6 | 1204.6180 | 127.5487 6
7 | 1801.0042 | 127.8628 7
8 | 1307.4052 | 1284770 8
9 | 1813.8219 | 128.4911 9
41.0 [1320.2543 | 128.8053 45.0
4 | 13267024 | 120.1195 A
2 |1833.1663 | 129.4336 2
3 13306458 | 129.7478 3
4 | 13461410 | 130.0619 A
b | 1352.6520 | 130.3761 5
6 | 1859.1786 | 130.6903 6
7 | 1865.7210 | 131,004 7
8 | 1872.2791 | 131.3186 8
9 | 1378.8520 | 131.6327 9
42.0 | 1385.4424 | 131.9460 46,0
A 1392.0476 | 1322611 A
2 | 1398.6685 | 132.5752 2
3 | 1405.8051 | 1328894 3
4 | 14119574 | 133.2035 A
b | 1418.6254 | 1335177 5
6 [1425.3092 | 133.8318 6
7 | 14320086 | 134.1460 7
8 | 1438.7238 | 134.4602 8
9 | 14454548 | 1347743 "
43.0 | 14522012 | 135.0885 47.0
A | 1458.9635 | 185.4026 A
2 | 14657415 | 135.7168 2
3 | 1472.5852 | 136.0310 3
4 [1479.3446 |  136.3451 4
5 | 1486,1697 | 1366593 b
6 | 1493.0105 | 1369734 6
7| 1499.8670 | 137.2876 7
8 | 1606.7393 | 137.6018 8
9 115186272 | 137.9159 9

Area,

1690.908

1698.2272
1705.5392
1712,8670
1720.2105
1727.5697

1734.9445
1742,3351
1749.7414
1757.1635
1764.6012

1772.0546
1779.5287
1787.0086
1794.5091
1802.0254

Circumference,

138.2301
138.5442
138,8584
139.1726
139.4867

139.8009
140.1153
140.4292
140.7434
141.0575

141.8717
141.6858
142.0000
142,3142
142.6283

142.9425
143.2566
143.5708
143.8849
144.1991

1457699

146.0841
146.3982
146.7124
147.0265
147.3407

147.6550
147.9690
148.2832
148.5973
148.9115

149.2257
149.5398
149.8540
150.1681
150.4823




CAMBRIA STEEL. 411

ARBEAS AND OIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

48,0 1809. 5574 150.7964 52.0 2123.7166 | 103,3628
A 1817.1060 | 1511106 A 2131.8926 | 163.6770
2 1824.6084 | 151.4248 2 2140.0843 | 163.9911
3 1832.2475 | 151.7389 3 2148.2017 | 164.3053
4 1830.8423 | 152.0631 4 21565149 | 1646195
b 1847.4628 | 152.3672 i 2164.7537 | 164.9336
i1 1856.0790 | 152,6814 b 2178.0082 | 16562479
i 1862.7210 | 152.9956 7 2181.2785 | 166.5619
8 1870.3786 | 153.3007 8 2180.5644 | 165.8761
9 1878.0619 | 153.6239 9 2197.8661 | 166.1903

49,0 | 1885.7400 | 153.9380 53.0 2206.1834 | 166.5044
ol 1803.4457 | 154.2522 A 2214.5165 | 1668186
- 1901.1662 | 154.5664 2 22228663 | 167.1327
3 1908.9024 | 154.8805 3 22312208 | 167.4469
4 1916.6543 | 155.1047 4 2230.6100 | 167.7610
b | 1924.4218 | 155.5088 b 2248.0059 | 168.0752
B | 1932.2061 | 155.8230 ] 2266.4175 | 1688894
7 | 1940.0042 | 1561372 Ny 2264,8448 | 168.7085
8 1947.8189 | 156.4513 3 2273.2879 | 169.0177
9 | 1955.6493 | 156.7655 9 2281.7466 | 160.3318

50.0 1963.4954 | 157.0796 54.0 2200.2210 | 169.6460
Jq 1971.3672 | 157.3038 d 22087112 | 160.9602
2 | 1970.2848 | 157.7080 o 2307.2171 | 170.2743
8 | 1987.1280 | 158.0221 3 2315.7386 | 170.5885
4 | 19950870 | 158.3363 4 | 23242750 | 170.9026
b 2002.9617 | 158.6504 5 171.2168
B 2010.9020 | 158.9646 ] 2341.3976 | 1716310
.7 | 2018.8681 | 150.2787 7 2349.9820 | 171.8451
8 2026.8200 | 159.5029 8 28585821 | 1721593
9 | 20348174 | 159.9071 9 | 2867.1979 | 172.4735

51.0 2042.8206 | 160.2212 55.0 2375.8294 | 1727876
il 2050.8395 | 160.5354 A 2384.4767 | 173.1017
2 | 20688742 | 160.8495 £ |2303.1396 | 173.4159
3 2066.9245 | 161.1637 3 2401.8183 | 1737301
4 | 2074.9905 | 161.4779 4 | 24105126 | 174.0442
b | 2083.0723 | 161.7920 S| 24192227 | 17485684
.8 | 2091,1697 | 162.1062 B | 2427.9485 | 174.6726
J | 2090.2829 | 162.4203 | 2436.6899 | 174.9867
8 | 2107.4118 | 162.7346 B8 | 24454471 | 175,8009
0 1 2115,6568 | 1630487 9 1 2454.2200 | 175.6150




412 CAMBRIA STEEL.

2

AREAS AND CIROCUMFERENCES OF CIRCLES,

(CONTINUED.)

—

Dinmotar, Area. Oircumference, Dinmeter,
56.0 2463.0086 | 175.9292 60.0
A 2471.8130 | 176.2433 A
2 | 2480.6330 | 176.5575 2
B | 24804687 | 1768717 3
4 | 24983201 | 177.1858 A
i 25071873 |  177.5000 b
.6 | 2516.0701 | 177.8141 b
7 | 25249687 | 1781283 i
.8 | 2533.8830 | 1784425 8
9 | 25428120 | 178.7566 9
57.0 |2551.7586 | 179.0708 61.0
A ; 2560.7200 | 179.3849 Jd
2 2569.6971 | 179.6991 2
4 | 2578.6800 | 180.0133 3
4 | 25876985 | 180.3274 4
b | 25067227 | 180,6416 b
.6 | 26057626 | 180.9557 ]
o 2614.8183 | 181,2600 Vg
8 2623.8806 | 181.5841 8
9 2632.9767 | 181.8982 9
b8.0 2642.0794 | 1822124 62.0
of 2651.1979 | 182.5266 1
2 | 2660.3321 | 1828407 2
3 2669.4820 | 183.1549 3
4 | 26786476 | 183.4600 4
b5 | 2687.8280 | 1837832 b
.6 | 26070259 | 184.0073 b
i 2706.2386 | 184.4115 3
8 27154670 |  184.7256 8
9 27247112 |  185.0398 9
59.0 2733.9710 | 1853540 63.0
A | 27432466 |  185.6681 A
- 27525378 | 185,9823 2
3 | 27618448 | 186.2064 3
4 | 27711675 | 186.6106 4
b | 2780.5068 | - 186.9248 b
6 | 2789.8599 | 187.2389 b
J | 2799.2207 | 187.55631 T
8 | 2808.6152 | 187.8672 8
0 128180165 | 188.1814 9

3117.2453
3127.1492
3137.0088
3147.0040
3156.9550

3166.9217

Circumferanss,

188.4956
188.8097
189.1239
189.4380
189.7522

190.0664
190.3805
190.6947
191.0088
191.3230

191.6372
191.9513
192.2655
192,5796
192.8938

193.2079
193.5221
193.8363
194.1504
194.4646

194.7787
195.0029
195.4071
195.7212
196.0354

196.3495
196.6637
196.9779
197,2920
197.6082

197.9203
198.2345
198.5487
198.8628
199.1770

199.4911
199.8063
200.1195
200.4336

200.7478




CAMBRIA STEEL.

413

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED,)

64.0 32169909 |  201.0620 68.0 36316811 | 213.6283
5 3227.0518 | 201.3761 A 3642.8704 | 213.0425
2 3237.1285 |  201.A902 2 3653.0764 | 214.2566
R} 32472922 | 202.0044 3 3663.7960 | 214.5708
4 3257.3280 | 202.3186 4 3674.5324 | 214.8849
b 3267.4527 | 202.6327 b 36852845 | 2151991
6 3277.5922 |  202.9469 K} 3696.0623 | 215.5133
Jd | 32877474 | 203.2610 7 | 3706.8359 | 215.8274
8 3297.9183 | 203.5752 8 3717.6351 | 216.1416
'] 3308.1049 | 203.8894 9 3728.4500 | 216.4566

65.0 33183072 | 204.2035 69.0 3730.2307 | 216.7699
! 33285253 | 204.5176 | 3750.1270 | 217.0841
2 33387500 | 204.8318 2 3760.9891 | 217.3982
8 | 3340.0085 | 205.1460 3 | 37718668 | 217.7124
4 3350.2736 | 205.4602 4 3782.7603 | 218.0266
b 3360.65645 |  205.7743 b 3793.6695 | 2183407
] 3379.8510 |  206.0885 b 3804.5044 | 218.6548
0 3390.1633 | 206.4026 al 3815.5350 | 218.9690
8 3400.4913 | 206.7168 8 8226.4913 | 219.2832
A 3410.8350 | 207.0310 9 3837.4633 | 219.5973

66.0 | 3421.1944 | 207.3451 70.0 | 33484510 | 219.9116
A 3431.5605 | 207.6593 ok 3850.4544 | 220.2256
2 34419608 | 207.9734 2 3870.4736 | 220.6398
bt 3452,8660 | 2082876 3 3881.5084 | 220.8540
A4 3462.7891 | 208.6017 4 3892,6590 | 221,1681
b 3473.2270 | 2089159 b 3903.6252 | 221.4823
6 3483.6807 | 200.2301 o] 3914.7072 | 221.7964
4 | 34941500 |  209.5442 7 | 3925.8049 | 222.1106
8 | 8504.6351 | 209.8584 8. 139369182 | 2224248
9 | 3515.13859 | 2101725 B | 3948.0473 | 222.7389

67.0 | 3525.6524 | 210.4867 71.0 | 8959.1921 | 223.0581
a1 3536.1845 |  210.8009 A 3970.3526 | 223.3672
2 3546.7324 | 211.1150 2 39815280 | 2236814
3 3557.2060 | 211.4292 ] 3992.7208 | 223.9956
4 3567.8754 | 211.7433 4 4003.9284 | 2243097
A 3578.4704 | 212.0575 b 40151518 | 224.6239
b 3589.0811 | 212.3717 ] 4026.3908 | 224.9380
.7 | 3599.7075 | 212.6858 . | 4037.6456 | 225.2522
.8 1 3610.3497 | 213.0000 8 | 40489160 | 225.5664
9 86210075 | 213.3141 9 4060.2022 | 225.8805




414 CAMBRIA STEEL.

—

—

AREAS AND CIRCUMFERENCES OF CIRCLES,

(CONTINUED.)

Diameter, Area, Circumfarence, Diameter,

4071.5041 | 26,1947 75 0
4082.8217 |  226.5088
4094.1550 |  226.8230
4105.5040 | 227.1371
4116.8687 | 227.4513

41282491 | 227.7655
4130.6452 | 2280706
4151.0671 | 228.3938
4162.4846 | 228.7079
4173.9279 | 229.0221

4185.3868 | 229,363 7
4196.8615 | 229.6504
4208.3519 | 29,9646
4219.8579 |  230.2787
4231.3797 |  230.5929

42420172 | 230.9071
42544704 | 231.2212
4266,0894 | 2315354
4277.6240 | 231.849%
4280.2243 | 232.1637

4300.8403 | R32.4779 78,
43124721 | 282.7920
43241195 |  283.1062
4335.7827 |  233.4203
43474616 | 233.7345

4350.1562 | 234.0487
4370.8664 | 2343628
4382.5924 | 234.6770
43943341 | R34.9911
4406.0916 | 235.3063

4417.8647 |  235.6194 79.
4429.6535
44414580 | 236,2478

4453.2783 |  236.5619
4465.1142 |  236.8761

4476.9659 | 237.1902
4488.8332

4500.7163 | 237.8186
45126151 | 2381327

-

oo o o W tobo—

-3
-

CxNmt hwv~o DNS hv~o DNEt Rt~ D DNST e

LNS et NG R~ o LNmG

4524.5296 |  238.4469

Area,

45364598

45484057
4560.3673
4572.3446
4584.3377

4596.3464
4608.3708
4620.4110
4632.4669
4644.5384

4656.6257
4668.7287
4680.8474
4692,9818
4705.1319

47172077
47204792
4741.6765
4753.8804
4766.1181

4778.3624
4790.6225
4802.8983
4815.1897
4827.4969

4830.8198
4852.1584
4864.5128
4876.8828
4889.2685

4901,6699
4914.0871
4926.5199
4938.9685
4951.4328

4963.9127
40764084
40889198
5001.4460
5013.9897

Cireumfarencs,

238.7610
239.0752
239.3804
239.7035
240.0177

240.3318
240.6460
240.9602
241.2743
2415885

241.9026
242,2168
242.5310
2428451
2431592

2434734
243.7876
2441017
244.4159
244.7301

245.0442
245.8584
245.6725
45,9867
246,3009

246,6150
246,9292
2472433
247.5575
RAT.871T

248.1858
248,5000
248.8141
249.1283
2494425

249.7566
250.0708
250.3850
250.6991
261.0133




CAMBRIA STEEL. 415

AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED. )
Dismeler. Area, [ Circumference, Diameter, Area, Cireumference,
80.0 50265482 | 251.3274 84.0 5541.7604 | 263.8938
A 5080,1225 | 251.6416 A 5554,9720 | 2(4.2079
2 5051.7124 | 251.9557 pr) 5568.1902 | 264.5221
3 5064.3180| 252.2699 4 5581.4242 | 2064.8363
4 5076.9394 | 252.5840 A 5594.6739 | 265.1514
b 5080.5764 252.8082 b 5607.9392 | 265.4646
B 51022202 2532124 b 5621.2203 | 265.7787
g 5114.8977 253.5265 o 56345171 266.0929
B [5127.5819| 253.8407 8 | 5647.8206 | 266.4071
9 | 5140.2818| 254.1548 .9 | b661.1578 | 266,7212
81.0 5152.9973| 254.4690 85.0 5674.5017 | 267.0354
A | 5165.7287| 254.7832 a 5687.8614 | 267.8495
2 |517BATHT| 255.0073 2 | 5701.2367 | 267.6637
3 5191.2384| 2554115 3 b714.6277 | 267.9779
4 5204.0168| 255.7256 A b728.0345 | 268.2920
b | 5216.8110| 256.0398 b | b741.4560 | 268.6062
6 5220.6208| 256,3540 b 57564.8951 | 268.9203
T 52424463 | 256.6681 i 5768.3400 | 269.2345
8 | 5255.2876| 256.9823 .8 | 57818185 | 269.5486
D | 5208.1446| 257.2066 9 | 57953038 | 269.8628
820 |5281.0173| 257.6106 86.0 |5808.8048 | 270.1770
o 5293.9066| 257.9247 Ak 5822.3215 | 270.4911
2 | 53068007 | 2582389 .2 | b835.8539 | 270.8053
3 5319,7285| 2568.5631 3 5840.4020 | R71.1194
4 5332.6650 | 2588672 4 5862.9659 | 271.4336
b5 | 5345.6162| 259.1814 b | 58765454 | 271.7478
.6 | 5358.6832| 250.4956 .6 | 5890.1407 | 272.0619
.7 | 5371.5658| 259.8097 .7 | 5903.7616 | 272.8761
8 5384.5641 | 260.1239 8 5917.3783 | 272.6902
9 5397.6782| 260.4380 9 5931.0206 | 273.0044
83.0 5410.6070 | 260.7522 &0 5944,6787 | 2733186
1 ¢ 5428.6534 | 261.0663 b | 5958.3525 | 273.6327
2 5436.7146| 261.3805 - 59720420 | 273.9469
3 5449.7915( 261.6047 3 5U85.74T2 | 274.2610
4 | 5462.8840( 262.0083 4 | 5999.4681 | 274.5762
.5 | b475.9923| 262.3230 5 | 6013.2047 | 2748804
.6 | 5480.1163| 262.6371 .6 | 60269570 | R75.2085
.7 | 550R.2561 | 262.9513 .7 | 6040.7250 | - 2755177
B | 55154115 263.2655 8 | 60545088 | 2758318
9 15528.5826! 263.5796 9 160683082 | 2761460




416

CAMBRIA STEEL.

—

—_—

AREAS AND CIRCUMFERENCES OF CIRCLES.

(co NTINUED. )

Diameter, Ares, Circumfarence, Diamster, Area, Circumfarence,
83.0 6082.1234 | 276.4602 92.0 6647.6101 | 289.0265
ol 6005.9542 | 276.7743 o 6662.0692 | 289.3407
] 6109.8008 | 277.0885 * 6676.5441 | 289.6548
] 6123.6631 | 277.4026 3 6691.0347 | 289.9690
4 6137.5411 | 277.7168 4 6706.5410 | 290.2832
b 61561.4348 | 278.0809 b 6720.0630 | 290.5973
.6 6165.3442 | 278.3451 b 6734.6008 | 200.9115
o 6179.2693 | 278.6503 o 6749.1542 | 291.2256
8 6193.2101 | 278.9740 R 67637233 | 201.5308
9 6207.1666 | 279.2876 8 6778.3082 | 291.8540
89.0 6221,1389 | 279.6017 93.0 6792.9087 | 202.1681
a1 6235.1268 | 279.9159 ol 6807.5260 | 292.4823
2 6249.1304 | 280.2301 2 6822.1560 | 292.7964
3 6263.1498 | 2805442 3 6836.8046 | 293.1106
A4 6277.1840 | 280.8584 4 6851.4680 | 203.4248
b 6201.2856 | 281.172 b 6866.1471 | 203.7389
b 6305.3021 | 281.4867 b 6880.8419 | 294.0631
A 6319.3843 | 281.8009 Ja 68955524 | 294.3672
8 6333.4822 | 2821150 8 6910.2786 | 294.6814
i} 6347.6058 | 282.4202 9 6925,0205 | 294.9956
90.0 6361.7251 | 282.7433 94.0 6930.7782 | 295.3097
ol 6375.8701 | 283.0675 | 6954.5515 | 235.6239
2 |'6390.0509 | 283.3717 & 6969.3106 | 295.9380
) 6404.2073 | 283.6858 3 6084,1462 | 206.2522
4 6418.3995 | 284.0000 A 6998.9658 | 296.5663
b 6432.6078 | 284.3141 b 7013.8019 | 296.8805
b 6446.8300 | 284.6283 b | 7028.6538 | 297.1047
i 6461.0701 | 284.9425 P 7043.6214 | 297.5088
8 6475.3251 | 285.2566 8 7068.4047 | 207.8230
] 6489.5058 | 285.5708 ) 7073.3033 | 298.1371
91.0 6503.8822 | 285.8849 95.0 70882184 | R298.4513
A | 6518.1843 | 286.1991 A 7108.1488 | 298.7655
< 65325021 | 286.5133 L 7T118.1950 | 299.0796
.3 | 65468356 | 286.8274 4 | 7133.0568 | 299.3938
4 | 6561.1848 | 287.1416 4 | 7148.0343 | 209.7079
.5 | 65755408 | 287.4557 b | 7163.0276 |  300.0221
.6 | 6580.9304 | 287.7609 B | TI78.0366 | 300.3363
by 6604.3268 | 288.0840 o 7193.0612 |  300.6504
8 66187388 | 288.3982 8 7208,1016 | 3009646
9 6633.1666 | 283.7124 B} 72231677 | 301.2787




CAMBRIA STEEL. 417

AREAS AND CIROUMFERENCES OF CIRCLES.

(CONCLUDED.)

96.0 | 7238.2205 | 801.6629 98.0 | 7542.0640 | 807.8761
J | 7253.3170 | 3019071 A 7558.9656 | 808.1902
2 | 72684202 | 302.2212 T573.7830 | 3085044
3 | T283.5301 | 3025354 7680.2161 | 3088186
4 | 7208.6737 | 802.8405 7604.6648 | 309.1327

S| T33.8240 | 303.1637 76201203 | 309.4469
6| 7389001 | 303.4779 309.7610
| 73444718 | 303.7920 7651.1054 | 310.0762
8 | 7350.3603 | 304.1062 76666170 | 310.38%4
9| 78745824 | 304.4208 7682.1444 | 310.7035

WO~ &S0
g

97.0 | 7389.8113 | 304.7345 99.0 | 7697.6803 | 311.0177
A 1 7405.0559 | 305.0486 B | T713.2461 | 311.3318
2| 7420.3162 | 3053628 2 | TT28.8206 | 811.6460
8 | 74355922 | 805.6770 B3| 77444107 | B11.9602
4 | 7450,8839 | 305.9011 4 | 7760.0166 | 812.2743
b | 7466.1913 | 306.3053 b | 7775,6382 | 3125885
.6 | 7481.5144 | 306.6194 B | 77912754 | 312.9026
.7 | 7496.8532 | 306.9336 .7 | 7806.9284 | 3132168
8 | T512.2078 | 307.2478 8 | 78225071 [ 313.5300
9 | 7627.5780 | 307.5619 9 | 7838.2815 | 313.8451

1000 | 78589816 | 3141508

To find from the table areas or circumferences for larger diameters than those

given,
Casz 1.

For diameters greater than 100 and less than 1001 :

Take irom the table the area or circumference for a circle the diameter of which
is one-tenth of the given diameter,

To obtain the required area or circumference, multiply the area so found by 100
and the circumference so found by 10,

For Example.—What is the area and circumfe corresp gloa

From the tables the area and circumference for diameter 45.9 are 1654.6847 and
1441001, Therefore 165 465.47 and 1-441,901 are the area and circumference required.

Case 11,

For diameters greater than 'l!II)

Divide the given di by any fent factor which will give as a quotient
a diameter l'ound in the table, aud take from the table the area or circumference fur
this diameter,

To obtain the required area or circumference multiply the area so found by the
square of the factor and the circumference so found by lre factor. |

For Example.—What is the area and g to a

of 19837

1983 4+ 3 = 661. From the ln'!:leu and Case I the area aud circumference for diam-
eter 061 are 843 156,95 and 2076.508. Therefore 343156.95 X 9 == 3085 412.55 = area
required, and 20765.93 X 3 = 6229, 779 = circumference required,




418

CAMBRIA STEEL.

LOGARITHMS OF NUMBERS, FROM 0 TO 1000.

EENER RHEES

TERESE S85%5 LERAA SE4RR  28R=s

0
04139
07918

304
14613

2

30103
00860
0421

47856 | 48000

47712

18469

60638
61700
63749
64738
65705
67577
68484
6ua2

5

00897
02118

06069
00091
18083
16130
19083
21748
24308
26717
20003

31175
B33

35218
37106
38016

40824
42484
440890
45036
47129
48672
b1321
52633
53007
55145
BGI8
67618
bS58
b9769

61909
62041
63048
64033

31597
33646

35002
37474
30269

90309

08542
07188 | 07

10721
13987
17026

19865
27415
20666
31806
33545

87657

41162
42813

45
47421

32014

37839
59619

41330
42075

47567

65080
68810
70671
71516
7245

73158
73957




CAMBRIA STEEL.

419

LOGARITHMS OF NUMBERS, FROM O TO 1000.
{Continued.)

?

S3@23 g298%¢ mag=s E2R5E%

2@ddd

ERSBR ERSS8 BERER  2BEE3

4

88761
89820
89872

B4695
809
85013
86410
87008

87679
88252

74351
76127
75801
T6641
77378

78103

02116
92034

3146
151
645

95085 | 95133

95616

97497

86628
87215

81880
85401
RG0S
BG087
87273

90633
91169
01698
92220
92737

91760
12788

90741

B1888
82542




5
420 CAMEBRIA STEEL. l
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
©1 * | Sina. | Cosscant. | Tamgent | Cotangent. | Secant. Cogine. | 7 | ©
0| 0[.000000 | Infinite. | .000000 |Infinite. | 1.00000 | 1.000000 0| 8O
101 002009 | 343.77616 | 002009 | 84377371 | 1.00000 L00096 | B0
20| .005818 | 171.88831 | .006818 |171.88540 | 1.00002 | .900US3 | 40
380) L005727 | 114.58301 | .OOST27 | 114.568865 | 100004 L999062 | 30
40( 011635 | 85945600 | 011636 | 85939791 | 1.00007 000052 | 20
50) 014544 | 68.757360 | 014545 | 68.750087 | 1.00011 099804 | 10
1 0] .017452 | H7.208688 | .0174556 | 57.280062 | 1.00015 909848 0 89
10| 020361 | 49.114062 | 020365 | 49.103881 | 1.00021 209793 50
20} 023269 | 42975713 | 023275 |42.964077 | 100027 L990729 | 40)
80] .026177 | 38.201550 | 026186 | 38188450 | 100034 900657 30/
401 020085 | 34382316 | .020097 |B34.367771 | 1.00042 99577 20
50| 031992 | BL.257577 | .032009 | 31241577 | 1.00051 A 10
2| 0 .034800 | 28.653708 | .084921 | 28.636253 | 1.00061 .099391 0| 88
10} 037806 | 26.450510 | 087834 | 26.431600 | 1.00072 999285 | B0
20] 040713 | 245662123 | (040747 | 24.541758 | 1.00083 L099171 40
80 .043619 | 22.925686 | 048061 | 22903766 | 1.00095 L009048 | 30
40 46525 | 21.493676 | 046576 | 21470401 | 1.00108 908017 | 20
50| 049431 | 20.230284 | 040491 | 20.205553 | 1.00122 JOU8778 10
] 052336 | 19107323 | .052408 | 19.081187 | 1.00137 908630 0| 87
0] 055241 | 18.102619 | .055325 [18.074977 | 1.00153 98473 B0
20| 068145 | 17.198434 | .068248 | 17.169337 | 1.00169 JO98308 | 40
30( .061049 | 1638008 | 061168 | 163498556 | 1.00187 008135 | 80
40} .063952 | 15.636793 | 064083 | 15604784 | L 5 S997357 20/
50| 066854 | 14.957882 | .067D04 | 14.924417 | 1.00224 | .997765 | 10
4 J069756 | 14 335687 | 060027 | 14.3 0666 | 1.00214 997564 0 86
10| .072658 | 13.763115 | 072851 | 18.726738 | 1.00265 97357 50/
AT5050 | 18.284717 |  LUT6776 | 13.106888 | 1.00287 HHT141 40
30| 078450 | 12.745495 | .OTR702 | 12.706205 | 1.00309 L906917 80
40/ 081359 | 12.2012562 | 081629 | 12.250506 | 1.00333 O06685 20,
b0 084258 | 11.8068370 | .084558 | 11.826167 | 1.00857 D06444 10
5| 0 087156 | 11.473713 | 087480 | 11430052 | 1.00382 | .906195 0 B5
10 090053 | 11104549 | 000421 | 1LOG8M3L | LODOS | 0456837 | 50
20| .092950 | 10.758488 | . 54 [ 10.711913 | 1.00435 SU5671 | 40|
30| 095846 | 10.433431 | .006289 | 10.385397 | 1.00463 L05306 | 8¢
40| 098741 | 10.127522 | 099226 | 10078031 | 1.00491 866113 20
50| 101635 | 9.8301227 102164 | 9.7881732 | 1.00521 OMR22 | 10
6| 0].104528 | 9.5667722 | 105104 | 9.5143645 | 1 00551 9522 0| 84
10| .107421 | 9.3091699 | 108046 | 9 2553035 | 1.00582 SO | BO
20 .110313 | 9.0651512 | 110990 | 9.0098261 | 1.00614 g 40| 83
SR ’ Cosine, | Secant, | Cofangent. | Tangent. | Cosecant, Sine, (¢ | ©
£
For functions from 8340 to 90° read from bottom of table upward.
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CAMBRIA STEEL. 421

NATURAL SINES, COSECANTS,
TANGENTS, ETOC.

127642 | 7. 128604 | 7.77 100825 | .
mmzm 131653 | 7.5857041 | 1.00863 D91H5

2
5
5
2

11| 0 190809 | 5.2408431 | 104380 | 51445540 | 1.01872 | 081627
10 193664 | 51685024 | 197401 | 5, 1.01950 081068
20/ 196517 | 5, Q025 | 4. 1.01989 ]
190368 | 5,0158817 | 200452 4 MBG1670 | 1.02049 070025
40 202218 | 4.451687 | 206483 1.02110 DT
b0 206065 | 48764007 | 200518 4 TVI8668 | 1.02171 U788 |
12| 0] 207912 | 4.8007343 | 212567 | 4.7046301 | 1.02234 ATE148
10| 210756 | 47418206 | 215500 | 40382457 | 1.02208 I7TTES0
ﬂl: 213599 | 4.6816748 | 218645 | 4.5786287 | 1.02362 6
30/ 216440 | 4.6202263 | 221605 | 4.5107085 | 1.02428 076206
40| 219279 | 4.5604080 | 22748 | 44181 | 1.02494 075662
| 50| 222116 | 4.5021565 | 227806 | 4.9800040 | 1.02562 | 970020
© | ¢ | Cosina, | Secant | Cotangent. | Tangent | Cosecant. Sine. G P

For functions from 77°-10" to £3°-30/ read from botiom of table upward.




CAMBRIA BTEEL.

NATURAL SINES, COSECANTS,
TANGENTS, ETC.

© | # | 8ine, | Cosecant. | Tangent, | Cotangent | Secant, Cosing, | * ‘
|
13| 0] .224951 | 4.4454115 | .230868 | 4.3314759 | 1.02630 | .074370 Di 7
10| 227784 | 4 233004 | 4.2747066 | 1.02700 | 978712 | 50
20| 230616 | 4.3362150 | 237004 |4.2193318 | 1.02770 | 973045 | 40
30| 233445 | 42836676 | 2400790 | 4.1652008 | 1.02842 | 072370 m}
40] 236273 | 4.2323043 | 243158 | 4.1125614 | 1.02014 | .971687 | 20
50 .239008 | 41823785 | 246241 | 4.0610700 | 1.02087 | .970085 | 10
14| 0f.241922 4. 240328 | 4.0107800 | 1.08061 | .970206 0 768
10| 244748 | 4.0860180 | 252420 | 3.9616518 | 1.08187 | Q60588 [ 50
20| 247563 | 4.0303804 | 2506017 | 8.0136420 | 1.08213 | D08872 | 40
80 . 3.0050002 | 258618 | 3.8667131 | 1.08200 | 068148 | B0
40] .258105 | 3.9495224 | .261723 | 8 1] 103363 | 967415 | 20
B0{ 266008 | 8.0061250 | .264534 | 8.7750510 | L.O0B447 | .O6G6T: 10,
267949 | 3.7320508 | 1.08528 | 065026 0 76
271069 | 3.6890927 | 1.08609 | 965169 | 50
274186 | 3.6470467 | 1.03601 | 064404 -ﬂ|
J277325 | 3.6058885 | 1.08774 | .963630 | 80
280460 | 3.5655749 | 1.08858 | 062849 | 20
3.5260038 | 1.08M44 | 062069 | 10
J286746 | 8.4874144 | 1.04080 | 961262 0 V4
280806 | 8,4485120 | 1.04117 | 960456 | 50
200052 | 8.4123626 | 104206 | 060642 | 40
206214 | 8.8750434 | L0206 | 058820 | 30|
200080 | 3.3402326 | 1.04385 | 957900 | 20
LAS02563 | 3.3052001 | 1.04477 | 957151 | 10
306781 | 3. i 104569 | .956305 073
B0R014 | 32871438 | L4663 | 955450 | 6O
A12104 | 82 LM757 | 954588 | 40
815200 | 8.1715948 | 104853 | 958717 | 80
18500 | 81897194 | 104850 | 052838 | 20
JA21707 | 81084210 | 1.05047 | 051961 | 10
324020 | 8.0776835 | 106146 | 051057 0 72
JO28130 | 3.0474915 | 1.06246 | 000154 | 50
31864 | 8.0178301 | 1.05347 | 040243 | 40
34505 | 2.9886850 | 1.05449 | (048324 | 30
J37838 | 2.9600422 |  1.05662 7307 24)l
SA1077 | 2.9318885 |  1.05657 10
2.9042108 | 1.05762 | 945619 0 71
JOAT08G | 28760070 | 1.06860 | (044568 | 5O
BO0B4B | 2.8502349 | 1.06076 40| 70
© | 7 | Cosine, | Secant | COotangent, | Tangent | Cosecant. Sine, Sino

For functions from 70°-40’ to 77°{/ read from bottom of table upward.




CAMBRIA STEEL. 423
NATURAL SINES, COSECANTS,
TANGENTS, ETC.
2 Sine, Cosocant. | Tangent | Cotangent. 1 Secant l Cosina, ’ il (I
30| .333807 | 29957443 | 354119 | 2.8239129 | 1.06085 | 42641 | 30
40 336547 | 29713490 | 357396 | 2.7080198 | 1.06195 | .041666 | 20
50| 830285 | 20473724 | 360680 | 2.7T26M8 | 106306 SH0684 10
0f 342020 | 2,9238044 | .863970 | 2.7474774 | 1.06418 039603 0| 70
10 4762 | 20000346 | .B6T268 | 2.7228076 |  1.08531 38694 | G0
20| 347481 | 28778582 | 370573 | 2.6085254 | 1.06645 | .087687 | 40
30| 350207 | 2.8554510 | .B73885 | 2.6746215 | 1.06761 936672 | 30
40| 852081 | 2.8384185 | 377204 | 2.6510867 | 1.06878 | .085650 | 20|
50| .35566561 | 2.8117471 | .880580 | 2.6279121 | 1.060956 | .934619 | 10
0 358368 | 2.7004281 | 383864 | 2.6050801 | 1.071156 | .0G8580 0 69
10) .B61082 | 2.7604582 | 887205 | 25826004 | 1.07235 | .982584 50
20| 363793 | 2.7488144 | 390554 | 2.5604649 | 1.07356 | .931480 | 40
80, 366501 | 2.7285008 | 303911 |2.5386479 | 1074790 | .980418 | 30
40| 369206 | 2.7085130 | 397275 | 25171507 | 107602 | 9209848 | 20
50| 371908 | 2.6888374 | 400647 | 2.4950661 | 1.07727 928270 | 10
0 A74607 | 2.6604672 | . 24750860 | 1.07853 | .027184 0 68
10| 377302 | 26508062 | 407414 | 24545061 | 1.07981 026090 | 50
20/ 870004 | 2.6316180 | 410810 | 24342172 | 1.08109 089 | 40
80| 382083 Lg_.ﬂlﬁl%ﬂ 414214 | 2.4142136 | 1.08239 23880 | 80
40| 3856569 918 A17626 | 2.3944880 | 1,08370 922762 | 20
50) 888002 | 2.6769763 046 | 23750872 | 1.08508 | .021638 | 10
0! 800731 | 2.5500047 | 424475 | 2.3558524 | 1.08836 920505 0l 67
10 308407 | 2.5418061 | 427912 | 2.3360287 | 1.08771 019364 | 50
20! 306080 | 25247440 | 451358 | 2.3182606 | 1.08007 918216 | 40
30| 308740 | 2. AB4BI2 | 22008425 | 100044 17060 | 80
40| 401415 | 24911874 | 438276 | 2.2816693 | 1.00183 | 915806 | 20
50| . 24747726 | A41748 | 22637357 | 1.09823 | .914725 | 10
0 406737 | 24585088 | 445220 | 22460868 | 1.00464 013545 0 866
10| . 409802 | 24426448 | 448710 | 2,2285676 | 1.09006 012858 | 50
20| 412045 | 24200202 | 452218 | 2.2118234 | 1.09760 A11164 40
AL14608 | 24114210 | 455726 | 2.1942007 | 100895 D09961 | 30
40 417838 | 2.3001367 | 459244 | 2.1774020 | 1.10041 08751 20
50| 410980 | 2.3810650 | 462771 | 2.1608058 | 1.10189 | .907533 | 10
0] 422618 | 2.8662016 | 466308 | 2.1445060 | 1.10888 | .006308 0| 85
10| 426258 | 28515424 | 469854 | 21283218 | 1.10488 005075 | 60
30| 40611 | 38208306 ‘476070 | 20068430 j‘{gﬁg ‘902565 | 30
80| 43061 o A 4
40! . 28087501 | 480551 | 2.08094388 | "1.10947 001529 | 20
50| 435765 | 2.2048685 | 484137 | 2.0655818 | 1.11108 900065 | 10| B84
# | Qosine, | Secant | Cotangent | Tamgeal | Cosecant Sine, x40,
For functions from 64°-10’ to 70°-30’ read from bottom of table upward.




CAMBRIA STEEL.

NATURAL SINES, COSECANTS,
TANGENTS, ETOC.

g

Cosecant, | Tangent, | Colangent. | Secant Cosine, | # | ©

AB8371 | 2.2811720 | 487733 | 2.0503058 . 98704
A40984 | 22676571 | 491830 | 2.0852565 | 111419 | 897516
2 2.0203862

0
10
| 20| 443503 | 2.2543204 | 494955 | 2. 111579 | 896220 | 40
30| 446198 | 22411585 | 498582 | 2.0056807 | 1.11740 | .BM934 | 30
40| 448700  2.2281681 | 502219 |1.9911637 [ 1.11908 | .893633 | 20
50| 451397 | 2.2153460 | 506867 | 1.9768050 | 1.12067 | 892323 | 10
27| 0] .453900 | 2.2026898 | 500525 | 1.9626105 | 1.12233 | 891007 | 0| 63
10| 456580 | 2,1001947 | 514195 | L94S6772 | 1.12400 | 880682 | 5O
20| 459166 | 2.1778505 | 516876 |1.0347020 | 1.12568 | 888350 | 40
80| 461749 | 2.1656806 | 520567 |1.0200821 | 1.12738 | 887011 | 30
40| 464327 | 2.1536558 | 524270 |1.0074147 | 1.12010 | 885664 | 20
50| 466901 | 2.1417808 | 527084 | 1.8030971 | 1.13083 | .B84809 | 10
28| 0| .469472 | 2,1300545 | 531700 | 1.8807265 | 1.13257 | .882048 | 0| B8R
10| .472088 | 2.1184737 | 585047 | 1.B676008 | 1.13438 | .881578 | 50
20| .474600 | 2.1070350 | 530195 |1.8546159 | 1.13610 | 880201 | 40
80| 477159 | 2.0957385 | 542056 | LAHI7409 | 1.13789 | 878817 | 30
40| 479713 | 2,0845792 | 546728 |1.8290628 | 1.13970 | 877425 | 20
50| 482263 | 2.0735656 | 550515 | 1.8164892 [ 1.14162 | .B76026 | 10
20| 0| 484810 | 2.0626653 | 554300 | 1.8040478 | 1.14835 | 874620 | 0| 61
l 10| .487352 | 2.0510061 | .55S118 |1.7917362 | 1.14621 | 873206 | 50
Ir 20| 459890 | 2.0412757 | 661939 | 1.7795524 | 114707 | 871784 | 40
80| 492424 | 2.03077 565773 | 1.7674940 | 1.14896 | 870856 | 30
40| 494953 | 2.0208929 | 569619 | 17550590 [ 1.15085 | .868920 | 20
50| 497479 | 2.0101362 | 575478 | 17437463 | 1.15277 | .867476 | 10
.
80| 0| .500000 | 2.0000000 | 577850 | 1.7320508 | 1.15470 | 866025 | 0| BO
10| .502517 | 1.0890822 | 581235 | 1.7204786 | 1.15665 | 864567 | 50
20| .505030 | 1.9800810 | 585134 | 17080116 [ 1.15861 | .863102 | 40
30| 507538 | 1.9702944 | 580045 | 16976631 | 1.16009 | 861629 | 30
40| .510043 | 1.9606206 | 592970 | 1.6864261 | 1.16250 | 860149 | 20
50| .512543 | 1.9510577 | 596908 | 1.6752088 | 1.16460 | .858662 | 10
81| 0].515038 | 1.9416040 | .600861

: : : 1.6642795 | 1.16868 | 857167 0 59
| 517529 | 1.9322578 | 604827 |1.6588663 | 1.16868 | 855665 | 50|

3 ) 3| 608807 | 1.6425676 | 117076 | 854156 | 40|

30| 522499 | 1.9138800 | .612801 | 1.6318517 | 1.17283 | 852640 | S0

40| .524977 | 1.9048469 | 616809 | 1.6212460 | 117493 | 851117 | 20 5
50 .527450 | 1.8050138 | .620832 | 1.6107417 | 1.17704 | 840686 | 10

g2
5
=
=
=
=1
&
=1

32| 0 .520019 | 1.8870700 | 624869 1151])8345 LI7918 | 848048 0, 58
10| 582084 | 1.8783488 | 628921 118133 | 846503 | 50
20 634844 | 1.8607040 | 632088 15798049 118350 | 844051 | 40| 57

© | # | Cosina | Secant, | Ootangent. | Tangent. | Cosecant. Sina, Lall®

For functions from 57940 to 64°-0’ read from bottom of table upward.
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CAMBRIA STEEL. 4256

NATURAL SINES, COSECANTS,
TANGENTS, ETC.

’ m‘wmnt'hngmt.’hmgmt Suuut.|cnsim CEEND
30| .537300 | 1.8611500 | .637079 | 1.5696856 | 1.18569 | 843301 | 80
40| 530761 | 1.8527073 | .641167 | 1.5596562 | 1.18790 | .B41825 | 20
50| 542107 | 18443476 | 645280 |1.5407156 | 1.19012 | .840251 | 10
0| .544630 | 1.8360785 | .G49408 | 15308650 | 1.19236 | .838671 0| 57
10 .547076 | 1.8278985 | .658581 | 1.5301025| 110463 | .B37083 | 50
20) 540509 1819&)80 657710 |1.6204261 | 119691 | 835488 | 40
80{ .551987 | 1.8118010 | .661886 |1.5108352 | 1.10020 | .833886 | 30
40| 554360 | 1,8028800 | 666077 | 15013282 | 1.20162 | .832277 | 20
50| .556770 | 1.7060449 | 670285 | 1.4910089 | 1.20386 | .830661 | 10
84! 0 .550193 | 1.7882016 | 674500 | 14925610 | 1.20622 | 820038 0| 56
10| .561602 | 1.7806201 | 678749 | 1.4732083 | 1.20850 | .827407 | 50
20| 564007 | 1.7780200 | 658007 | 14641147 | 1.21099 | 825770 | 40
80| 566406 | 1.7655173 | 687281 | 1.450 121341 | 824126 | 80
40| 568801 | 1.7580837 | 691573 | 14450801 | 1.21584 | 822475 | 20
50| .571191 | 1.7507273 | .605881 | 1.4370268 | 1.21830 | 820817 mi
85| 0] .5783576 | 17434468 | .700208 | 14281480 | 1.22077 | 819152 0 65
10] 575957 | 1.7362413 | 704552 | 14193427 | 1.22397 | 817480 |
20| .578332 | 1.7291096 | .708913 | 1.4106098 | 1.22579 | .8I5801 | 40
80/ 580703 | 1.7220508 | .713293 | 14019483 | 1.22833 | .814116 ’
40( .583060 | 17150630 | .717691 | 1.3933571 | 1.23080 | .812423 | 20
50| 585420 | 7081478 | 722108 |1.3848356 | 1.23347 | 810723 | 10
86| 0|.587785 | 1.7013016 | 726543 | 1.3763810 | 1.23607 | .809017 0 64
10 590186 | 16045244 | .T30806 1.30-99:)9 1.23869 | 807304 | 50
20| 502482 | 1.6878151 | 735469 | 1.3596764 | 1.24134 | 805584 | 40
80/ 504823 | 1.6811730 | .780061 | 1.3514224 | 1.24400 | .803857 | 80
40| .597159 | 16745070 | 744472 | 1.3432331 | 1.24669 | .802123 | 20
50| 500489 | 1.6650864 | 749003 | 13351075 | 1.24040 | .800383 | 10
87| 0] .601815 | 16616401 | .7535564 | 1.3270448 ]‘...n"I! T98636 0 63
10| .604136 | 1.8552575 | 758125 |1.3190441| 1.25480 | .796882 | &0
20| 606451 | 16459376 | 762716 | 1.3111046 | 1.25767 | .795121 | 40
80| 608761 lB-lMTBﬂ J767627 | 13082254 | 1.26047 | 793853 | 30
40 611067 771959 | 12954057 | 1.26330 | 791579 | 20
50| 613367 133{}3-1&3 70612 | 12576447 1.25615 780798 | W
88 0 615661 | 1.6242602 | 781286 | 12799416 | 1.26902 | .788011 0 52
10| 617951 | 1.6182510 | 785081 | 1.2722067 | 1.27191 786217 | B0
20| 620285 | 1.6122008 | 790698 | 1.2647062 | 127483 | .784416 | 40
30| 622515 | 1.6063879 | 795436 |1.2571723 | 1.27778 | 782608 | 30
40| 624780 | 1.6005416 | .800196 |1.2496933 | 1.28075 | 780794 | 20
50| .627067 | 1.5047511 | .B04080 | 1.2422685 | 1.28374 | 778975 IIJl 51
# | Oosins, | Secant | Cofangent, | Tangent | Cosecant. Sine, L s

For functions from 51°-10/ to 57°-30" read from bottom of table upward,




428 CAMBRIA STEEL.
NATURAL SINES, COSECANTS,
TANGENTS, ETC.

o1 | Sine ' COosecant, | Tangent. ﬂohugunt.‘ Scoant, ’ Cosina, ’ % ’ o
89 0 .«29320'1.5390157’ .809781 |1.2348972 | 1.28676 | 777146 | 0| 51
10| .631578 | 15838318 | 814612 | 1.2275786 | 1.28980 | 775312 | 50
20| 633831 | 1.5777077 | 819463 | 1.2203121 | 1.20287 | .773472 | 40
80| 636078 | 1.5721337 | 824336 | 1.2130070 | 1.20507 | .771625 | 80
40| .638320 | 1.5666121 | 820234 | 1.2059327 | 1.29909 | 769771 | 20

(640557 | 15611424 | 884155 |1.1988184 | 1.80203 | 767911 | 10
40, 0| .642788 | 1.5557238 | .830100 [1.1917536 | 1.80541 | .766044 | ol 50
10/ .645013 | 1.5503558 | 844069 | 11847376 | 1.30861 | 764171 | 50
20| 647233 | 1.5450878 | 849062 | 11777698 | 1.31183 | .762202 | 40
80| 640448 | 1.5307690 | 854081 | 11708406 | 1.31509 | .760406 | 30
40| 651657 | 15345491 | 859124 | 11639763 | 1.81887 | .758514 | 20
653861 | 1.5208773 | .864108 | 11571495 | 1.32168 | .756615 | 10
41| 0].636039 | 1.5242581 | .869287 |1.1503684 | 1.32501 | 754710 | 0 49
10| .658252 | 1.5191759 | .874407 | 11436326 | 1.82888 | .752798 | 50
20| .660439 | 1.5141452 | .8 11369414 | 1.33177 | .7508%0 | 40
30| .662620 | 1.5091605 | 884725 | 11302044 | 1.33519 | .748956 | 30
40| .664796 | 1.5042211 | 889924 | 11236009 | 1.83864 | .747025 | 20
50| .666966 | 1.4993267 | 895151 | 11171806 | 1.34212 | .745088 | 10
42 0] 660181 | 14044765 | .900404 | 1.1106125 | 1.34563 | 748145 | o0/ 48
10| 671289 | 1.4806708 | .905685 | 11041365 | 1.84917 | .741185 | 50
20| 678443 | 1.4849073 | 910994 | 1.0077020 | 1.85274 | .739239 | 40
30| .675500 | 1.4801872 | .016331 |1.0918085 | 1.35634 | .737277 | 30
40| .677732 | 1.4755095 | 921607 | 1.0849554 | 1.35007 | .735300 | 20
50| .679868 | 1.4708736 | 927001 | 10786423 | 1.36363 | . 10
43 .681998 | 1.4662702 | 932515 | 1.0723687 | 1.36733 | .731354 | of 47
10} 684123 | 1.4617257 | 937968 | 1.0GGI34L | 1.37105 50
| 686242 | 14572127 | 943451 |1.0509881 | 1.87481 | .727374 | 40
| .688855 | 1.4527307 | 048965 | 1.0537801 | 1.37860 | .725374 | 30
40| 690462 | 14483063 | 954508 | 1.0476508 | 1.38242 | 723360 | 20
50| .692563 | 1.4439120 | .060083 |1.0415767 | 1.38628 | .721357 | 10
44| 0] .601658 | 14393565 | .965689 |1.0855308 | 1.30016 | .719340 | 0 46
10| 696748 | 14352303 | 971326 | 1.0295203 | 1.39409 | .717316 | 50
20! 698832 | 1.4300002 | .976996 | 1.0235461 | 1.89801 | 71525 | 40
80| .700009 | 1.4267182 | .982697 |1.0176074 | 1.40203 | .718251 | 30|
40| 702981 | 14225134 | .988432 | 1.0117088 | 1.40606 | .711209 | 20|
50/ 706017 | 14183454 | 994199 | 1.006S34S | 1.41012 | .700161 mi
45 0] .707107 Lmzmr;' 1.000000 | 1.0000000 | 1.41420 | 707107 | o0 48
© | ¢ | Gosine. | Sesant. | Cofangent. 'Isngmt.'ﬂmomt.‘ Sina. |’ ] °

For functions from 45°-0' to 51°-0' read from bottom of table upward.




CAMBRIA BTEEL. 427

S&UARES. CUBES, SQUARE ROOTS,
ROOTS AND RECIPROCALS.

No. | Squares, Cubes, SquareRools. | CubeReos. | Reciprocals.
1 1 1 1.0000000 1.0000000 1000000000
2 4 8 1.4142136 12509210 500000000
3 2 27 1.7320608 14422496 333333333
4 16 [ 2.0000000 1.6874011 L250000000
i) 205 125 2 1.7000769 200000000
(] 36 216 2444897 18171208 166666667
7 19 3 2.6457518 1.9120312 142857143
8 o 512 2.8284271 20000000 125000000
9 81 729 3.0000000 2.0800837 Jiinn

10 100 1000 8.1 21544347 100000000
11 121 1351 3.3166248 1
12 144 1728 3.4641016 2 083333333
169 97 2.6055613 235157 076923077
14 196 4 3.7416574 24101422 071428571
15 225 3375 3.8720833 24662121
4 256 4.0000000 2.6198421 062500000
17 280 4M3 41231066 25712816 (058823529
18 p | 4. 2420407 2.6207414
19 861 6350 | 4.358%080 | 20081016 | .052631579
20 400 8000 4.4721360 271441577
a 441 a1 4.5825757 2.7580243 47619048
2 454 10648 4.6004158 2 M5454515
-] 520 12167 4.70553156 28188670 (43478261
24 b7t 1 4, 7 2.8544991 041666667
25 025 16625 b. 2.9240177
26 0676 17576 50900195 2.9624960 038461538
2 720 19683 51961524 3.0000000
28 784 21952 5,201 5020 3.0365880 085714286
29 841 5.8851648 3.0723168 034482750
30 000 27000 54772256 3.1072325 033333333
a1 1 20791 5.5677644 8.1413806
32 1024 32768 56568542 3.1748021 031250000
33 1 574456626 3.20756313
& 1156 B9 5.8300519 3.2306118 020411766
5 1225 42875 5.0160798 3.2710663 028571429
56 1206 3 6. 8.3010272 077778
a7 1360 50653 60827625 8. 8
a3 144 54872 6. 1644140 3.3619754 (26315789
39 1521 53319 6.2449080 33012114 25641026
40 1600 64000 63245563 3.4100519 025000000
41 1651 68921 64031242 3.4482172 024300244
42 1764 74088 64307407 34760260 23800524
43 1840 79507 6.5674485 3.5023981 0282565814
a4 1936 85184 | 66382006 | 35308483
4H 205 0125 6. 7082089 3.56068053 022222229
46 2116 67823300 3.5830479 021739150
47 2200 1 68556516 8.6088261 (21276600
48 Pl 110592 6.9282032 S.6342411 (020835333
49 2401 117649 7.0000000 36505067 (20408163
50 2500 125000 T.OTI0678 3.6840314
51 2601 132651 T 1414284 3, 7081208 019607
52 24 140608 7.2111026 3.7325111 019230769
i 2809 148877 7.2301000 3.7 018867925
54 216 10164 | T 87797631 | 018518519
55 025 1 74161985 5804 018181818
o6 31386 ]756]6 74833148 3.8258624 017857143
5 249 185198 7.6498344 B.8485011 017543860
58 195112 7.6157731 3.8708766 017241379
b9 481 T.68114567 3,8020065 016949153




CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
UBE ROOTS, AND RECIPROCALS.

9801 970200 D.M08744
10000 1000000 10.0000000
10201 1080801 10.0408756
10404 1061208 10.0995049
10609 1082727 10.1488016
10816 1124564 101980590
11026 1167025 10. 2460508
11236 11901016 10. 2956301
11449 1225043 10.3440804
11664 1250712 10.302348
11881 1296029 104403065
12100 1351000 10.4880885

3321 1367631 10.5356558
12544 1404928 105830062
12769 1442507 10.6301458
12006 1481544 106770783
13225 1520875 10,7288053
13466 1500806 10.7705296
13089 1601613 10.8166538

16453052 10.5627805
161 1685159 10.9087121

To. Squares, Cubes, Square Roots, Cube Roots,
60 3000 216000 7.7450667 8.0148676
61 3721 226981 7.8102497 8.9364972
62 3844 238328 7.8740079 3.9578016
63 3069 250047 7.9872539 8.9790571
64 4096 262144 £.0000000 40000000
65 4225 274625 B.0622577 4.0207256
66 4356 287496 8.1240884 4.0412401
67 4489 300763 8.1858528 4.0615480
68 4624 814432 B.2462113 4.0816561
2] 4761 328509 8.3066230 4.1015661
70 4000 843000 4.1212858
7 5041 357911 84261498 4.1408178
72 5184 873248 B.4852514 4.1601676
73 5320 380017 85440087 4.1703390
74 76 8.6023253 41983364
75 421875 8.6602540 4.2171633
76 HT76 8.7177979 4.2358236
Fe 7740644 4.2543210
78 6084 474552 B.8317 27265
79 6241 493039 8.8881044 =
1] 6400 512000 8.9442719
81 Gl H3l441
6724 551468 9.0553851
83 6889 b71787 0.1104336
&4 7066 S04 9.16561514
85 725 614125 0.2195445
86 7306 636056 9.27361856
87 7560 GERH0G 98273791
88 4 681472 9.38083156
89 7o 704969 04330811
20 8100 720000 0,4865330
a1 8251 THRHTL 9.

92 8464 778688 0.5916630
% 8649 8044857 0.6436508
o 830084 9.6953597
% 9025 857375 9.7467M3
96 9216 884736 9.797
9
98
9

100

101

102

103

.umwm
014285714
014084507
013888889

J018698650
018513514
LD13333533
013157895
JLO12087013
D12820513
012658228

12500000
OLZU5670
012195122
OI2048193
LOL1004762
O11764706

011627 m*
o1 '101

010416667
010809278
010204082
010101010
'ﬂlmm




CAMBRIA STEEL, 429

UARES, CUBES, SQUARE ROOTS,
UBE ROOTS AND RECIPROCALS.

Yo, Squares, Cabes, Bquare Roots, Cube Roots, Rociprocals,
120 14400 1729000 | 109544512 | 4.9321212 | 008333333
121 14641 1571561 | 110000000 | 49460874 | 008264463
122 14884 1815848 | 110453610 | 4.9506757 | 008196721
128 15129 1560867 | 11.0905365 | 4.9731808 | 005130081
14 15376 1906624 | 111355287 |  4.9866310 | 005064516
125 15625 1953125 | 11.1503599 |  5.0000000 | 008000000
126 15576 2000376 | 112249722 | 50152079
127 16129 oisass | 112604277 | 50263257 | 007574016
128 16354 2097152 | 11.3157085 5.080642 | 007812500
129 16641 2146650 | 113578167 | 5.0527743 | 007751988
130 16900 2197000 | 114017543 50657970 | 007692308
181 17161 2248091 | 11.4455231 50787681 | 007633588
142 17424 2000008 | 11.4801258 5.0016434 | 007675758
123 17089 2352637 | 11.6825626 5.1044687 | 007618797
184 17956 2400104 | 115758369 | 51172209 | 007462687
185 18225 2460376 | 11.0180500 | 51200278 | 007407407
136 18106 2515456 | 116619088 | 51425632 | 007352041
187 18769 2671358 | 1170699 | 51551367 | 007200270
138 10044 2628072 | 11.7473401 51676498 | 007246377
139 19321 2055619 | 11.7808261 51801015 | 007194245
140 19600 2744000 | 118321506 | 50921001 | 007142857
141 10851 2808221 115743421 5. 2048279 07002199
142 20164 oRgiosd | 110163738 | 5171084 | 007042254
143 2049 2020207 | 110682607 | 52208215 | 006993007
144 20736 2085044 20000000 | 52014828 | 006944444
145 21025 8048626 | 12041586 | 5.2585870 | 006896552
140 21516 S112186 | 120880460 | 52656374 | 006849815
147 21609 ai76623 | 121243557 | 52770321 | .006802721
148 21904 s20792 | 121656251 52805725 | 006756757
149 2291 2307040 | 122065556 | 53014502 | 006711409
150 225400 3375000 | 12.2474487 53132028 | 006666667
151 22%01 U951 | 122889057 | 5325070 | 006622517
152 104 3511508 | 128288280 | 5336083 | 006578947
153 23409 3581577 | 123096160 | A3ss12 | .
154 716 3650204 | 124006736 | 53601084 | 006498506
155 31025 572875 | 124406006 | 5.57I6NHH | 006451613
156 24336 3700416 | 124800060 | 53332126 | 006410256
167 21649 390808 | 12.6200641 53046007 | 006369427
158 24064 304312 | 125605051 54061202 | .006320114
150 25081 4010070 | 126095202 | 54175015 | .006289808
160 25600 4000000 | 12.6401106 | 5.4288352 | 006250000
161 25021 4173281 | 126885775 | 54401218 | 006211180
162 26244 4251508 | 127270221 54513618 | .006172840
163 26569 4830747 | 127671453 | 54625556
164 26896 4410040 | 128062485 | 54737067 | 006097561
165 %5 4125 | 128452126 4845066 | 006060606
166 4574006 | 12.8840087 5498647 | 006024096
167 27889 4657463 | 12 05988024
28094 4741632 | 120614814 | 55178484
169 28561 13, 55287748 | .005017160
170 4913000 | 13.0884048 | 55306583 5
171 20211 5000211 | 13.0706068 | 5.5604001 | 005847953
172 8 | 131148770 | 6.5612078 | 005813953
173 20020 5177717 | 131520464 |  5.5720646 | 003780847
174 20276 1 5897702 | 005747126
5asuaTh | 18.2287566 |  6.5084M47 | 005714286
176 80976 551776 | 13.2064992 | B 18
1 21320 55213 347 | 66146724 | 005649718
178 81654 530752 | 188416641 | 5622263 | 00561
179 2041 siase9 | 13.9700ss2 | 56357408 | 005586502




430 CAMBRIA STEEL.
S ——
G0BE ROOTS AND NEGIPROOALS."
E ROOTS AND RECIPROCALS.
No. Squares, Cabes. SquaroRoots, | Cube Reots. | Recipromls,
180 32400 HR32000 13.4164079 5 (162102
181 32761 H920741 13.4536240 56566528 LD05524862
182 33124 GO28568 134907376 b, L005404505
183 33489 6128487 18.5277408 66774114 0564481
184 38856 18.5646600 5.087740 05434783
185 84226 G31625 13.60147056 5.0980192 0054054
186 HH06 856 13.6381817 5,7082675 005376344
187 060 6539203 13674748 6, 7184701 L0534 750
188 S544 G644672 13.7118002 5, 7286043 005319149
180 86721 6751269 18.7477271 5, 7387936 005201005
190 36100 (859000 137840488 5. 7488971 005263158
191 B6181 6967871 18.8202750 5. 7689652 J 602
192 TOT7888 138564065 5. 7680082 1]
193 37249 T189057 138024440 5. 7780006 005181347
194 37636 7301384 139283883 5. TREOGOE 005154639
195 T414875 13, 9642400 5. TURR000 128205
196 B8416 TH20536 14.0000000 58087857 J051020:4 1
197 $8800 745373 240656688 58186479 005076142
198 B9204 7762392 14.0712473 58284767 D05050505
1% §9601 T880599 141067360 5.8382725 005025126
200 40000 $000000 | 14.1421350 58180355 | 005000000
201 40401 8120601 141774469 5.8577660 975124
202 40804 8242408 14.2126704 H.BOTA043 0044950495
203 41209 14.2478068 58771307 J004926108
204 41616 14.28285669 .8867653 004901961
205 42025 8615125 143178211 DL.80GI085 JOMSTR049
206 AM36 8741816 14.3527001 0.9050406 JMB54369
207 42840 8869743 1438746 5.9154817 L04830018
208 45264 8008912 144222051 5,24 04807642
209 43681 9129329 14. 456068323 544721 004784689
210 44100 9261000 14.4918767 5030020 | 004761905
211 44521 T4.5258300 59533418 JO04739336
212 A0 9528128 14566021908 5,9627320 004716951
213 45369 DO63507 14.5045195 5.97 0046948546
214 45706 G034 14.6257388 5951440 JOO4672807
2156 46225 OH3RITH 14.6628753 59007264 004651163
26 46656 10077696 14.6960385 6,0000000 004629630
n7 47089 10218313 14.7309199 6.0002450 4 5
218 47524 10360232 14.7648231 6.0184617 J004587156
219 470901 10505459 14.7986486 6,027 004566210
220 48400 10648000 14.8323970 6.0868107 04545455
21 48841 10783861 14.8660087 6.0450435 LD04524887
22 40284 1094148 148006644 6. 04504505
223 4972 11089567 149331845 6,0641270 JLOO4484306
@ b0176 11239424 149666205 6.0731779 JO04464250
225 BOG25 11390625 15.0000000 (X J
2946 61076 11543176 15.0832064 6.00119094 004424779
227 51529 11697083 16,0665192 6.1001702 004405286
228 51084 11852352 15,0006659 6.1001147 JLOO4385065
29 62441 12008989 1561327460 1180332 004366812
0 52000 12167000 151657500 6.1269257 JOMBATR2G
21 3361 12326391 15.19865842 6, 1357924 J004329004
22 53824 12487168 15. 2315462 6.1446337 LO04310845
n3 54250 12649037 15. G.IRMH49S 4291845
b | 54706 12812904 15. 2070585 6.1622401 LO04273504
25 525 7 15.3207007 61710058 255319
56 569G 15144256 15.3622015 61797466 004237288
87 56169 13312058 15.30M8043 6,1884628 04219409
28 13481272 154272486 6.1971544 004201681
239 i 13651919 154006248 6. 0184100




CAMBRIA STEEL. 431

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.

Ko, Squares, Cubes, Square Roots, Cube Roots, Reciprocals.
240 G7600 13824000 15.4919334 62144650 166667
211 b8081 13007021 165241747 6. 2230843 DO04149578
U2 BSGG4 14172488 155563492 62316797 004182231
243 50049 14348907 1558845753 62402515 004115226
24 59086 14526784 15 904 62487998 LO04098561
245 60025 14706125 15.6524758 6.2573248 004081633
U6 60516 14886056 15.6843871 6.2658260 004065041
7 61009 15069223 15.7162336 6.2743064

8 61504 15252002 15.74801567 6.2827613 00032258
9 62001 15438249 15.7797338 6.2011946 004016064
250 62500 15625000 15.8113883 62006053 004000000
51 63001 15813251 15.84207956 6.3070085 003984064
252 G504 103008 15.8745079 6.3163500 003968254
253 G009 16194277 15.9059757 ti 32U7035 003952569
54 61516 16387064 1596873775 63330250 LD0G937003
255 65025 165814756 15.9687104 6.3413257 D03UIL569
256 65030 16777216 160000000 65496042 003906250
257 GO0 16974598 16.0812195 6. 3578611 03801061
268 66564 17173512 16.0623784 6.3660068 003875969
%0 67081 17373979 160984769 6.5743111 03861004
260 67600 17576000 161245155 63825043 003846154
261 68121 17779681 16155494 6.3906765 003831418
202 65644 17084728 16.1564141 6.3988279 03816794
263 69169 18191447 16.2172747 64069585 1
264 1839974 16.2480768 6.4150687 D0BTETRTY
265 T0225 18609625 16,2788206 6, 4231583 03773585
260 18821006 163005004 6.4312276

267 71259 19054163 16.3401546 64392767 003745818
268 TIEM 19248832 16.37070566 G.4H7I057 03731343
269 7261 19465109 16401219 6.4553148 L0GT17472
270 T2000 19683000 164316767 64633041 003708704
1 T8l 19902511 164620776 6.4712736 003600037
02 73084 20123648 164924225 G479 06676471
278 74620 20846417 165227116 6.4871511 008663004

75070 AHTOR 16.5520454 1. 4950654 003649635
626 20796870 165851240 6.5020672
76176 palial i 16.6132477 6.5108300 J
76720 21253935 16.6435170 6.5156500 006610108
T84 21484062 16.6733320 6.5265180 008597122
TT8L 21717 167052031 6.53433051 003584229
78400 21952000 16.7332006 6.5421826 008571429
78061 22188041 16. 7630546 6.5490116 08558719
79624 225708 16.7928560 6.5576722 | * 003546099

16.8226088 003533569
80656 22006304 168522005 645731385 003521127
81225 23149125 16.8819430 6.5808443 003508772
R1796 ZIU656 16.9115345 6.5885523 JOOAG503
BX60 23630003 16.9410743 65962023 03484321
S2044 ZIRATRT 16.9706627 6.6038545 003472222
sanal 24187609 17.0000000 6.6114890 003460208
84100 24380000 17.0203804 6.6191060 003448276

84681 24642171 17.0587221 6.
K264 24807088 |  17.0880075 6.6342574
83849 25158757 | 17.1172428 6.6418522

8025 . |
87616 203G 17. 2046506 6644437 DOBBTERTH

BUSEEEREEE BERERERNEE JNIUT

BSEO4 264635402 . J
80401 26750899 7.2016105 6.6568831 003344452




432 CAMBRIA STEEL.

BQ._P’B?ES, CUBES, UARE ROOTS,
C ROOTS AND ROCALS.
e

o, Cabes, Square Roots, Cube Rosts. Reciprocals,
300 90000 27000000 17.3205081 6.6040205 L0333
401 90601 27270001 17.3403516 6.7017508 SE32205)
B2 01204 27543608 17.3781472 6.7001729 LD03311258
200 91509 27818127 174068052 6.7165700 S0033008:10
e 02416 25094464 174565068 6.7250508 003288474
206 93025 28372625 17.4042492 6.7313166
806 936306 28652616 17. 4928567 6. 7386041 003267074
807 H249 28054443 17.5214155 6.7450067 03257821
w8 5G4 29218112 17.5409288 670633134 003246753
300 05481 17.5783068 6.7606143 o
310 96100 29791000 17.6068169 6,7678005 L03225806
an 26721 30080251 17.6351921 6.7751600 003215434
312 0371328 17.6685217 6.7824220 003206124
313 97969 17.6918060 6,7896613 003194885
34 08506 30959144 17.7200151 6. 7968544 000184713
315 99225 312556875 17.7482398 1 0031 746053
36 9850 17.7703888 6.4112847 0031645457
n7 100459 31855013 17.8044938 6 8184620 003154574
318 101124 32157452 17.53206645 6.8256242 008144654
319 101761 361750 17.8605711 6 8321714 003134796
320 102400 82765000 17.8885438 68300087 003125000
a 105041 33076161 1790164729 6.5470213 003115265
822 103684 33386248 179443584 G.5541240 003105590
323 14820 33608267 17.0722008 6.8612120 LD03005975
824 104076 Mo12224 18.0000000 0.85682855 003086420
826 105625 B4A28125 180277564 68753443 L03076023
26 106276 34645976 180654701 0.8824888 Q03067445
827 106820 065783 18.0831413 6.88041%8 003058104
328 107584 35287552 181107708 .8064345 003048750
329 108241 35611259 181383571 6.9034359 003058514
830 108900 35037000 181650021 6.9104232 003080303
331 109561 36264601 1B8.1034064 6.9173064 003021148
32 T2 B0594368 182208672 69213556 LD03012048
333 110889 36926037 18.2482576 6.9313008 LCOB002003
3 111666 37250704 18.2756660 6.9382321 02994012
335 112225 37595875 18,3030052 6451496 5075
a6 112596 37933056 1833053028 6.9520603 002976190
2a#B7 113569 34272758 18.3576008 69580434 02967350
838 114244 38614472 TR ABATT6R 6.9658148 002958580
339 114921 38055219 18.4119526 6.9726826 02949853
O 115600 39304000 184300880 6.9795521 002941176
Ml 116281 30651821 184661853 0.0863681 002352551
Mz 116564 40001688 184982420 6.9451906 002923977
pat] 117649 40353607 18.5202592 70000000 002915452
44 115336 40707584 18 5472870 7.0067962 JOUZ906977
35 110025 41063625 1857417066 70135791 002808551
840 119716 41421734 180010752 7.0203490 002800173
7 120400 41781923 18,6279360 T.0271068 02851844
121104 42144192 18.6547581 70338497 DO287R563
340 121801 42504549 18.6816417 70405806 02865330
350 122500 42375000 18.7082861 7.0472087 002857143
a51 123201 43243551 18.7HUM0 70540041 SO0ZB10000
352 12004 43614208 18.7610630 7.0600967 002340900
53 124500 43986977 18788202 7.0673767 L0N28328451
a5 125316 44361864 1B.R148877 70740440 D02824550
335 126025 HTIBRTH 18, 8414457 7 08064988 002316901
356 126736 43115016 18.8670623 70873411 02508989
367 127440 45492203 18,850 H06 70939709 2301120
128164 45882712 18,92 8874 7.10058%5 L0Z798206
350 123881 46268279 180472053 70071987 | 002785515




CAMBRIA STEEL. 433
SQUARES, CUBES, SQUARE ROOTS,

CUBE ROOTS AND RECIPROCALS.
Yo, Squares. Cubes. Squaro Roots, | Cubs Roots. | Resiprocals,
360 120600 40650000 | 18.0786660 |  7.1187866 | 002777778
361 180821 47045881 | 19, 71203674 | 002770083
862 131044 474878 | 190262076 | 7.1260300 | 002762431
863 181769 7882147 | 190625589 | 71334025 | 002754821
864 182496 AS2OR544 | 190787840 | 70400370 | 002747253
865 183225 45627125 | 191040782 | 71465635 | 0027397
866 153956 49027506 | 191811265 | 7.1580001 | 002782240
867 131689 49130863 | 1901672441 |  7.1505888 | 002724
368 185424 40596032 | 19183261 | 701660067 | 002717891
369 186161 oo23i09 | 192088727 | 71725809
870 196900 5 102353841 | 7070054 | 002702
871 187641 510GIS1L | 102613608 | 7.1855162 | 002695418
872 13838 BIATSSIS | 102873016 | 71919663 | 002688172
873 180129 BISOSIT | 103182079 | 71081050 | 002650065
874 180876 62013624 | 103300796 |  7.o04s822 | 002673797
875 140025 B27H375 | 193649167 | 7.2012470 | 002666667
876 141376 83157376 | 198907194 | 72176522 | 002658574
877 142129 53082633 | 104164873 | 7.2240450 | 002652520
878 142884 BIOI0I52 | 194221 | 7.2304268 | 002645503
879 143641 5I430039 | 194670223 | 7.2367972 | 002638522
380 144400 51872000 | 104003857 | 7.2481565 | 002631670
881 145161 1 | 195192213 | 72495045 |
882 145924 BOTA2068 | 19544538 | 7.2558115 | 002617801
883 146659 BOISISE7 | 195708858 | 7.2621675 | 002610866
884 17456 B6623104 | 195050179 | 72681894 | 002604167
885 148225 570006: 106214160 | T.27ATSBE | 002507403
886 148006 B7512156 | 106168827 | 7.2810794 | 002500674
887 149769 : 10.0723156 | 72873617
883 150544 58111072 | 1906077156 | 7.2036330 | 002577820
859 151321 107200820 | 7.2008086 | 002570094
890 152100 5319000 | 197484177 |  7.8061436 | 002564108
891 150881 BOTIGNTL | 197797199 | 75123828 | 002557545
892 163664 19,7080%60 | 73186114 | 002351020
843 154449 57 | 1008242276 | 78248295 | 002544520
394 165236 1162084 | 198104382 |  7.3310860 | 002588071
835 156025 61620875 | 198746069 | 7.8372330 | 002331646
898 156516 6000136 | 198097487 | 78434205 | |
897 157609 62570773 | 19.924%588 | 73495066 | 002518802
898 168404 630u792 | 199498873 | 73057624 | 002512563
499 169201 63521199 | 199749844 | 7.8610178 | |
400 160000 20, 7.3080630 |
401 160801 GBIl | 0240844 | 7.3741979 | 002493766
402 161604 61061808 | 0499877 | 7880827 | |
403 162409 65450827 | 200748500 | 7.8864378 | |
404 163216 65030264 | 200007512 | T.BW5GUS | 002475248
405 164025 66430125 | 201206118 | 7.3986363 | 002469136
406 164856 66023016 | 201404417 | 74047206 | 002463054
407 165649 67419143 | 201742410 | 74107850 | 002467002
108 166464 67017312 | 201090099 |  7.4168505 | 0024
409 167281 GRAIT20 | 202387484 | T.AR0142 | 002444888
410 165100 63021000 | 202484567 | 7.4280580 | 002430024
411 168021 60426581 | 202731349 | 7.4319988 | 002433000
412 169744 GOUBI5R8 | 202077831 | 74410180 | 002427184
413 170569 7044007 | 208224014 | 74470342 | 002421308
414 171306 70057044 | 203163899 | 74580300 | 002415450
415 172205 7UTNTS | MI7I6488 | 7.4500850 | 002400639
416 173056 71001206 | 20.3060781 | 746:023 | 002403846
417 173889 72511718 | 204300779 | 74700001 | 002398082
418 174721 7 204460483 | 74709654 | 002302341
419 176561 73560050 | 204004805 | 74520242 | 002386635




434 CAMBRIA STEEL,
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.
¥o. Squares, Cubes, Square Roots, COubs Roots, Reciprocals,
e o —

420 176400 74088000 20.4959015 T.4888724 002380952
421 177241 T4618461 20.5182845 74948113 02375297
422 175084 756151448 205426386 7.5007406 02369668
423 178929 To686967 20.5669638 7.5066607 002364066
404 179776 76225024 205912603 ?.5[2':-715 002358491
425 180625 T6T65625 206155281 7.5184730 02352041
4240 181476 TIB0STTS 20.6397674 7.62436562 J02347418
427 182329 77854483 20.6639783 7.5502452 002341920
428 183184 TH402752 20.6881609 7.5361221 002336449
429 184041 78053580 207123152 7.5419867 002331002
430 184900 T507000 20.7364414 7.5478423 002325581
431 185761 50062991 20.7605395 7.0586888 002320186
432 186624 B0621568 20. 7846097 7.5595263 002314815
433 187489 81182737 20.8086520 7.6603548 002309469
43t 188356 81746504 20.5326667 75711745 02304147
485 189225 82812875 208566536 7.5769849 002208851
46 190096 82441856 20.8806130 T.5827865 002293578
437 190069 83453453 20.9045450 7.5885793 002288330
438 191844 S4027672 20.9284490 7.6043633 002283105
439 1925721 84604519 20,9523268 7.6001385 002277904
440 193600 85184000 20,9761770 7.6059049 002272727
441 194481 5766121 21.0000000 T.6116626 D02267574
442 195364 86350888 21.0287960 7.6174116 02262443
443 196249 86938307 210475652 7.6231519 002257336
444 197136 87528584 21.0713075 76288837 J0225225
445 198025 88121125 210950231 76346067 002247191
46 198916 887165436 21.1187121 76408213 002242152
447 199809 RU314623 211423745 7.6460272 L002237136
448 200704 89915392 21.1660105 7.6517247 002232143
449 201601 90518849 21.1896201 T7.6574138 L002227171
450 202500 91125000 21.2132084 7.6630043 002222002
451 203401 D1733851 212367606 76687665 002217295
4562 204304 92345408 21.2602016 7.6744303 002212389
453 205209 92059677 212837967 7.6800857 002‘)..[!750»
454 206116 93576664 213072758 7.685?323

466 207025 4196375 213307290 7.6913717 00"19?3""
456 207936 94818816 21,3541565 7.6970023 002192982
457 208849 95443993 213775585 7.7026246 002188184
458 200764 96071912 21.4009346 7.7082388 002183406
459 210681 96702579 21.4242853 7.7138448 002175649
460 211600 97336000 21.4476106 T.7194426 002173013
461 212521 97972181 214709106 7.7260325 0021691497
462 212444 98611128 214941853 7.7306141 002164502
463 214869 99252847 21.5174348 T.T361877 J02150827
464 215296 QORO7344 215406592 7.7417532 002155172
465 216225 100544625 21.56385 7.7473109 002150538
466 217156 101194696 21.5870331 7.7H28606 J002145923
467 218089 101847563 21.6101828 7.7584023 41328
468 210024 102503232 216333077 7.7639361 L002136752
469 210061 103161709 21.6564078 T. 7694620 002132196
470 220900 103523000 216794854 7.7749801 002127660
471 221841 1044587111 21.7025344 7.7804904 002123142
472 222784 105154048 21.7255610 7.7850028 002118644
473 223729 105823817 21.7485632 7.7914875 002114165
474 224676 106496424 21.77111 T7.7969745 002105705
475 22561 107171875 21794407 “7.8024538 L02105263
476 226576 107850176 218174242 7.8079254 002100840
477 029 108531333 218408297 7.8133802 002096436
478 228484 109215352 21.8632111 7.8188456 002092050
479 220441 109902239 21.8860656 7.8242042 d 683




CAMBRIA STEEL. 4356
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS AND RECIPROCALS.
Ko, Squares, ] Cuubes, Square Roots. Cubo Roots, Reciprocals,
480 230400 1 219089023 | 7.8207353 002083333
481 231361 111284641 | 219817122 | 7.8351688 002079002
482 239394 111980168 | 210544084 | 7.R405049 002074689
453 233289 112678587 9772610 | 78460134 00207
481 2256 113379004 | 220000000 | 7.8514244 D02066116
485 114081125 0227166 | 7.86568281 02061856
486 236196 114701256 | 220464077 | 7.8622242 002057613
487 287169 1165601308 | 220080765 | 7.8676130 002053388
488 288144 116214272 | 220907220 | 7.5720044 002049180
480 29121 116000169 | 221183444 | 78780684 02044990
490 240100 17649000 | 221850436 | 7.8837852 002040816
491 241081 8370771 | 221585188 |  7.8890946 02036660
492 242064 119006488 | 221810730 | 78044468 002032520
493 248049 110823157 | 22,208 78007917 002028308
494 036 120668784 | 222261108 | 7,9051204 002024291
495 25025 121287375 22, 7.9104599
496 246016 122023086 | 222710575 | 7.9157832 002016129
497 247009 122760473 | 22.2084968 | 7.9210994 2072
498 248004 228150186 | 7.9264085 002008032
499 249001 124251409 | 22, 79317104 002004008
500 0000 125000000 | 22.8006798 | 7.0870053
501 251001 125751501 | 228830208 | 7.0422031 001996008
502 252004 126506008 5 7.0475739 001992032
503 253009 127263527 | 224276615 | 7.9528477 001958072
504 21016 | 128024064 | 224400443 | 7.9581144 001984127
505 206025 198767625 | 224722061 | 7.0633743 001080198
506 260086 | 120664216 | 224044438 | 79686271 001976285
507 257049 1503 225166605 | 79738781 001972387
508 258064 181096512 | 225988558 | 7.9791122 01968504
509 259081 181872229 | 225610253 | 7.9848444 001964637
510 260100 132061000 | 22.5831796 | 7.0806697 001960784
511 261121 183432881 | 226059001 | 7.0047883 001956947
512 262144 134217728 | 226274170 | 8, 938125
513 263169 1865006607 | 226495033 | 8,0052049 001949318
514 264196 136706744 | 226716681 | 80104032 1
515 25225 136500875 | 22.0936114 | 8.0155046 001941748
516 266256 | 1 27156384 | 8,02077 001937984
517 267250 | ISSISS413 | 227376340 | B.0258574 001934236
518 218524 188901882 | 227506134 | 8.0811287 001930502
519 260361 130708359 | 227816715 | 8.0862035 001926782
520 270400 228085085 | 80414515 923077
621 271441 141420761 | 228254244 | 8.0466030 001919886
522 272484 42236648 | 228478193 | R.0517479 001915709
523 143055667 1 80565862 1912046
524 274576 143577824 | 228010463 |  8,0620180 001908397
525 144708125 | 229128785 | B.0671432 001904762
526 276676 146631576 | 22.0346899 | 8,0722620 001001141
527 27729 46368183 | 22.9564806 | 8.0773743 001507538
528 278784 147197052 | 229782506 | 80824500 1503939
529 279841 148085889 8,0875794 001590359
630 280000 1486877000 | 23.0217289 | 8.0026723 001886792
531 281961 149721201 i B.0077589 001883239
592 283024 | 160668768 | 28,0651252 | 8.1028390 001879659
533 281089 161419437 | 230867928 | 8.1079128 001876173
534 2R5150 1 231084400 | 81129803 1
535 153130875 1800670 | 81180414
536 287206 15 231616738 | 8.1 001865672
537 285360 151854158 | 2317826056 |  8,1281447 001862197
B38|  260ddd | 1BGT20872 | 23.1948270 |  8,1331870 DO01855736
539 200521 | 156600819 | 28.2163735 001855288




436 CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
OCUBE ROOTS AND RECIPROCALS.

No. | Squwres | Cudes SquareRoots. | CuboRucts. | Reciprocals,

540 201600 157464000 23.2979001 8.1452520 01851852
b1 292681 158540421 23.25M067 8.1482765 001848424y
542 205764 169220088 25.2808935 B8.1532089 01845018
53 204849 160103007 23,3028604 8.1583051 01841621
b 205036 160989184 233238076 8.1633102 001838235
i3 297025 161878625 23.3452351 8.1683002 001534862
516 208116 162771436 23,3660420 81738020 001831502
b7 200200 163667323 23,3880311 8.1752888 001828151
B8 300304 164566592 23,40093108 B.1832695 LD01824818
o9 301401 165469149 23.4307490 B.1852441 JLO01821494
550 RO2500 166375000 234520788 8.1982127 001818182
551 303601 1672841561 23,47483892 8.1981753 001814852
552 B04704 168196608 23.4M68502 8.2081319 LOU1811594
533 306500 160112377 23.5150520 8.2080825 001808318
554 306916 170031464 23.53720M6 8.2130271 01805054
555 808025 170953875 235684380 8.2170657 001801802
556 300136 171870616 23.5796522 82228085 LD01798561
557 310249 172808693 23.6008474 8.2275254 001795852
558 311364 178741112 23.6220236 8.2327463 001792115
559 312481 1746765879 23.6431808 B.2376614 01788909
560 315600 175616000 23,6643191 8.2425706 001785714
bl 214721 176558481 23,6854.386 B.2474740 LD01782531
562 315844 177504528 23,7065392 8.2524715 L01779359
816069 178453547 23.7276210 8.2572633 .%%776199
iy

b63

bo4 i J

565 810225 180362125 23, THOT286 8.26702904 001769012
566 320356 181321496 23707545 8.2719039 LD01T66TR4
67

568

569

321489 182284263 23,8117618 8.2767726 01763668
322624 183250432 238327506 8.2816855 001760563
528761 184220009 238587209 8.2864928 001757469
570 324900 185193000 Z3.8746728 8.2013444 D01 TH386
671 326041 186169411 238956063 8.2061903 01751513
572 827184 187149248 23,9166215 B.3010304 001748252
b73 328320 188132517 23.9374184 8.3068661 001745201
674 B2M76 180119224 23.9582971 83106041 001742160
576 330625 190109875 23,9791576 83156175 001739130
b76 331776 191102976 240000000 8.3203358 001736111
577 332029 192100038 24.0208243 8.3251475 001733102
b78 334084 1931005562 24,0416306 B.3200542 001730104
579 835241 194104539 240624188 8.3347063 Q001727116

336400 195112000 24.0831891 B.8305500 001724138
581 337561 196122041 24.108M16 B.3HM10 001721170

b82 B38724 197147368 241246762 83401256 001718213
583 S30880 198156287 24.1453929 83550047 0017156266
584 841056 199176704 24,1660919 83586784 001712329
585 200201625 24.1867732 8.3634466 001709402
H86 B43306 201230056 24.2074369 B.3682005 LD01706485
B87 2280829 8.3720668 001703578
588 LT 205297472 24,2487113 BATTTIR8 001700680
i 846021 693222 8.3824653 001697793
5an 348100 205379000 24.2899156 83872065 001694915
51 340281 200425071 24.3104916 83019493 O01692047
592 207474688 24.3310501 8.3066720 001689189
593 351649 208527857 24.3515813 8.4018981 01636341
b 352836 200581584 24.8721152 8.4061180 001688502
595 354025 210644875 24.3926218 8.4108326 LD01680672
BOG 356216 211708736 244131112 B.4156410 L01677862
i 356409 212776173 244335834 84202460 01675042
508 357604 213847192 244540485 84240448 001672241
599 358801 214921799 HATHTEE 8.4206383 001669449




CAMBRIA STHEEL. 437
BSma”“’B STS AND REOISROGALS.'
H ROOTS AND RECIPROCALS.
¥o. Cubes, Square Roots, Cube Rosts, Reciprocals,
600 360000 21 244048074 84348267 001666667
601 361201 217081801 2456153013 8.4300088 001663804
602 362404 218167208 HI56883 4436877 001661180
603 219256227 24.5560683 84483605 001658375
604 J61816 220318864 2467641156 B.4G30281 0016556629
605 360025 221445125 24,6067478 8.4570006 001652803
606 367236 16 24.6170673 BAG270 1650165
607 368449 % 246373700 84670001 JD0164THE6
608 360664 2UTHHTI2 24,6576560 SATITL 1644737
609 970881 225866520 246779254 847625802 001642036
610 372100 226081000 24.6081781 8.4800201 001630644
611 873821 225099131 207184142 S 4855679 001636661
612 8740644 220220028 L TOS6338 84001848 (01633087
613 BI0760 L0BAEIT 24,7588368 84048065 001631321
614 376006 2314756544 247790234 R.4991233 1628664
615 878225 70 24.7901935 8.5040350 001626016
616 BTG 233744806 248198473 17 1623377
617 480680 234885113 248847 85132425 001620746
G618 81924 236020032 24.8506068 8.5178403 001618123
619 353161 287176659 248797106 B52452 001615600
620 38400 24.8007002 8.5270189 001612003
621 86641 1 240198716 8.5316000 001610506
622 486884 240641848 24.9309278 8.5361730 L01607717
623 888120 HIBMB67 24, 9500679 8.5407501 1605156
64 389376 242970624 24.9790920 85453178 01602564
625 J90625 4140625 25,0000000 85408797 001600000
626 BUIKT6 245314876 25.0199020 8.5544472 001597444
627 303120 246491883 25.0099681 8.5580800 00159890
628 a04884 247678152 0500282 8.5635377 001522357
629 B0O641 BB5818 250708724 8.5680807 001580825
630 396900 250047000 B.57T26189 1587302
631 308161 251239501 251197134 8.5771623 JLO01584786
632 300424 252435068 25,1306102 8.5816800 001582278
633 400689 255636137 25.15M913 8.5862M7 001579779
G4 401956 2548401 251798566 8.5007238 001577287
635 408225 256047875 25,1206 8,5952480 001574803
636 404496 25 25, 2190404 B.5O0T476 1672327
;7 405769 258474853 2388580 8.60426525 001569850
638 407044 25064072 25, 2586619 8.6057526 01667398
639 408321 260917119 5. 2784408 8.6132450 JL01564M5
640 400600 262144000 25.2082213 8.6177488 001562500
61 410881 26337472 253179778 8622218 001 560062
642 412164 264609288 253377189 86267063 01657652
643 413449 2060847707 25,3574447 8.6311840 001555210
64 414728 267080084 23.8771551 B.6350551 (01652795
645 416025 265536125 2. 8.6401226 1560388
616 417316 260586136 254165301 86445855 001547988
647 418609 270840023 25436147 B.6400457 001545645
648 419004 27007792 254568141 86534074 001543210
69 421201 9 25ATHATH L.657MO5 L01540832
650 422500 274625000 254950076 8.6623011 JO01538462
651 423801 275804451 25.5147016 86665310 1536008
Gz 426104 2TT16TR08 25,6342007 8,6712665 001683742
653 426409 278445077 25,5688647 86750074 00163130
654 427716 LI0TH264 25.5754237 8.6801237 01520062
[ 420025 281011375 25,50 20678 8. 001626718
656 430436 ZR2300416 25.6124960 8, 01524390
657 421649 283500000 25.6320112 R.GU33769 001522070
608 432064 284890012 25.6515107 R.6977843 001519757
650 434281 286191179 87021882 001517451




438 CAMBRIA STEEL.
SQUAREB, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

¥n, Squares, Cubes, Square Roots, Cube Roots, Reciprocals,
660 435600 ZRTA9G000 25.6904652 001515152
661 436921 Z2RABMTEL 257000203 B.7100827 MD01512850
662 438244 200117628 25,7203607 87158734 J001510674
0663 439569 201434247 257487864 8.7107596 J00]

664 440896 ZRTHMA 25.7681975 BI21414 L01506024
665 442025 24079625 25.7875589 B.7285187 LD01508759
666 443556 205408206 25.80459758 B.7T328018 001501502
657 444880 206740063 258263431 R.7372004 .mgmw
668 446224 208077632 25.8456960 B.7416246 001

660 HTHEL 200418309 25.8650343 B.7450846 001404768
670 448900 300763000 25.3843582 8.7603401 001492587
671 450241 802111711 259086677 87610013 001490313
672 451584 803464448 260229628 001488095
673 452029 804821217 25.M2M35 01485884
674 454276 BOG1R2024 25.9615100 B7677192 L01453680
676 455625 B0TH46870 25,9807621 8.7720682 001481481
676 456076 BORO1677E 26.0000000 B.7763830 001479290
677 458320 B10238733 26.0192237 B.7807084 LO1477105
678 811065752 26,0354331 87850296 01474926
679 461041 S13046539 26.0576284 8.7500466 JL01472754
680 462400 314432000 26.0765006 8.7086603 J001470588
6s1 463761 315821241 26.0058767 B.7970679 LD01468429
652 465124 B1T214568 26.1151297 8.8022721 001466276
653 466489 18611987 261342687 722 LD01464120
684 467856 820018504 26.1553937 88108651 01461988
685 460225 8214191256 261725047 B.8161608 01459854
686 470606 BR2RINRGG 26,1916017 BALMATA LD01457726
687 471069 B24242703 26.2106848 8287807 001455604
88 473344 2660672 262207541 R.8280099 L01453488
680 4714721 827082760 B.RI22R50 001451379
690 476100 828509000 26.2678511 B.8365550 L001449275
G691 477451 320030071 262868789 8.5408227 LO1447178
602 478864 831873888 26.3058929 B.S50854 D01445087
6% 480249 BR2812667T 26.3248052 BE1H0 J01443001
64 481636 SH2GGA8 26, 3438797 001440022
605 453025 BIHTOZBTH 26,3628527 88578480 JDO1438849
696 481416 37156 26.3818119 88620052 JLO01436782
607 485809 BI8G088TE 2064007576 8.8003375 001434720
608 457204 340068392 26.4196596 88706757 JL01432665
600 488601 S415632009 204386081 88748000 01430615
700 490000 243000000 26.4575181 88790400 001428571
701 491401 B44472101 26,4704046 88832061 01426534
702 492804 BAHMSI08 264062826 B.8874882 W01

703 404200 7428027 26.5141472 8,8017063 D0H422475
704 495616 348013064 20.5329083 O0142045
05 497025 265518361 R.0001304 001418440
706 493436 351896816 265706605 8 001416431
07 4995849 20.5804716 B OORKGRT .ml-il'iﬂ?
708 501264 854504012 26.6082604 B.0127369 J001412420

o0 02681 26.6270539 8.9160311 01410437
710 504100 26.6458252 B.O211214 001

71 B06521 B5M254351 20,6645853 B.9258078 001406470
712 BOGEA 360944128 26,6833281 8.0204002 001

713 BOSI60 B626T007 26,7020508 B.O336687 001402525
714 509796 63004344 26,7207784 B.99 001400560
716 1225 JEHH268TH 26, 8.1M20140 001398601
76 512656 3670610696 20.7581763 B.0461809 L001396648
ni 514089 365601513 26.7768557 80003438 L013M700
718 515624 26,7955220 B.OG45000 001392758
719 B16061 871694959 268141754 8,0686681 001390821




CAMBRIA STEEL.

439

UARES, CUBES, SQUARE ROOTS,

B ROOTS, A,ND RECIPROCALS.
Squares, Cubes, Square Roots, |  Cube Reets, | Raciproeals,
720 518400 8.9628085 001883889
721 10841 874805361 268514432 8.9660570 LD01386063
722 521284 BT7B367048 20,8700577 80711007 001385042
723 b22729 L B856593 8.9752406 01383126
4 624176 269072481 8.9793766 001381215
725 881078125 0258240 : 001379310
T26 527076 J820667176 269443872 8.0876373 001377410
727 b25529 384240683 9620875 8.9017620 001375616
728 529984 HRHR26835:2 20,9814751 8 01373626
729 531441 BST420489 0000000 9.0000000 LD01871742
730 532000 889017000 27.0185122 0.0041134 001369863
731 534561 390617891 27.0870117 9.0082229 001367989
732 302223168 0664985 9.0123288 01366120
783 JO388283T ¥ 9.0164309 01364256
734 538766 B95446904 270024344 0.0205293 001862398
735 540225 8970656375 271108834 60246229 01860544
736 5416926 08688256 27.1203199 9.0287149 001358606
737 H3169 400315558 27.1477439 9.0328021 J001356852
738 AR 40147272 27.1661554 0.0868857 001355014
739 b46121 7.1 9. 001358180
740 547600 | 405221000 | 27. o | o.0450417 | 001351851
741 540081 406869021 27.2218152 9.0491142 L01849528
742 550564 408512488 2306769 9.0531831 J01347709
743 bo2049 410172407 272580263 - 0.0572482 001345895
Tid 658536 411530784 27.27T63634 9.0613098 L01344086
745 BoH25 413493625 272946881 0.0653677 001342292
746 556616 4156160936 27.8150006 9.0604220 001340453
747 BS8000 416832723 27.3318007 2.0754726 01238688
748 569504 418508092 27.34056887 9.0776197 0
749 561001 420189749 27.3678644 9.0815631 001335113
i BAZ500 27.3861279 0.0856030 001323333
7l 664001 423564751 27.4043792 2 001331558
‘72 B6504 425250008 27.4206184 0.0936719 J01529787
753 BOTO0D 420067777 274408455 9.0977010 L01328021
704 G68516 428061064 274590604 0.1017265 001326260
755 570025 5 27.4772633 9.1057485 01
756 671536 432081216 274054542 0.1097669 001322751
757 573049 27.5136330 9.1187818 001321004
758 574664 4355619512 275317998 0.1177081 JL01319261
759 576081 43TUHT9 27.5490546 9.1215010 JD01817523
760 BT7600 448976000 275680075 0,1268053 01315780
761 670121 440711081 27.5862284 0.1208061 001314060
762 B8OG44 ’ 276043475 9.1835034 01812336
763 582169 AHIMT 224546 9.1377971 001310616
764 37 27.6405499 0.1417874 S 1
765 b85225 447607125 276686334 457742 001307190
766 bHBETH6 27.6767050 9.1497576 L01805453
07 HRJ28Y 451217663 27.6M7048 9.1687375 001803781
768 580824 1832 27.7128129 3 001302083
769 Ho1361 454756609 27.7308492 9.1616859 001300390
T 592900 27.7488739 0.1656765 001208701
il B0l 458314011 \ T608868 9.1696225 J01297017
2 HAGOS4 400090648 TE48880 9.1735852 Q01205337
773 6975629 461880017 27.8028775 9.1776445 001293661
T 599076 463684824 B208555 9.1815003 001201990
75 600625 465484375 27.8388218 0.1854527 001!
776 602176 467283576 9.1894018 001288660
T GO3T29 460007453 27857147197 01083474 1
T8 605234 470010062 278026514 1972597 D01285347
7 606841 472720189 27.9105715 9.2012288




440 CAMEBRIA STEEL.
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

Ko, Squares, Cubes, Square Roots, (Cubae Roots, Reciprocals,
780 608400 474552000 279284801 9.2051641 001282051
781 609961 476379541 27. 463772 9. 2 001280410
782 611524 478211768 27. 9642629 9.2130250 01278772
783 613089 480043687 27.9821372 9.2169505 001277139
784 14656 481890804 X 9.2208726 JM1275510
785 616225 483736625 280178515 9.2247914 01273885
786 61 4R5G8T656 2803569156 9.2287068 001272265
T87 619369 487443403 280535208 9. 2326189 001270648
788 439303872 280713377 9, 2365277 001269086
780 622521 491160060 28.0891438 9. 2404383 Q001267427
790 624100 493039000 28,1 9.2443356

791 625681 494013671 28, 1247222 0. 2482544 001264223
792 627264 496793088 28, 1424046 9.2521300 001262626
793 628349 498677257 28.1602557 9.2560224 001261054
T 630456 H00566154 1 9.2500114 001258446
705 632025 2459575 281057444 L2637 001257862
796 633616 H043568336 28, 2134720 9. 2676798 0012536281
797 635209 506261573 28.2311884 9.2715502 001234705
798 08168502 2488938 9.2754352 001258143
799 638401 510082399 282665881 9. 1 001251564
800 640000 12000000 28.2342712 9.2831777 001250000
ROL 641601 513022401 28.3019M434 9, 2870440 001248439
802 643204 515844608 283106045 9.2000072 J001246883
803 644800 B17781627 28,8372546 9.2047671 L001245830
804 646416 B19718464 28,88 0.2086239 001243781
805 id S21660125 28.3725219 08024775 01242236
806 o4 H2I606616 28.3901301 0.5063278 0012406095
807 651249 H26HTMB 284077454 9.3101750 001239157
808 652864 527514112 28, 4253408 9.3140190 001237624
809 654481 520475129 28.4429253 9.3178599 001236004
810 656100 531441000 28 4604980 9.3216975 001234563
811 657721 633411751 284780617 9, 5255520 LO01Z33046
812 650344 535887328 234956137 9.5203634 01281527
813 660969 bITB67TIT 28.513149 9.3331916 0230012
814 662506 530853144 285306852 0.3370167 001228601
815 664225 541343375 28.5482048 93408386 001226694
816 543388406 28, 56657137 0.83446575 001225490
817 667459 515338518 28 6832119 9.5424731 001223890
818 669124 47343432 286006995 0,8522857 001222494
819 670761 549353250 28.6181760 0.3560052 001221001
820 672400 551368000 28 6356421 9.3500016 001219512
821 674041 H5ZBRTAOL 28.6530976 0.3637049 001218027
R22 675684 555412248 28 6705424 9.3675051 001216545
823 677329 67441767 28 6RT9766 9.3713022 001215067
B2 6 G547 28. 7054002 9,8750963 001213592
825 6 61516625 28.7228132 9 3788878 001212121
826 682276 HE3GHH0T6 28.7402157 9.5826752 001210654
827 633029 HESE0I2S3 287676077 9. 3864600 001209190
828 685584 H6TH63002 28.7749591 9.3902419 001207729
829 6372 560722789 28.7023601 L01206273
830 { B71787000 28, 8097206 0.5977964 L001204819
831 60661 573856191 28.8270706 0.4015691 001203369
832 602224 H75030568 288444102 9.4053387 L001201923
833 GA38S0 HTR009537 28.8617394 9.4091054 L001200480
54 GO5556 7 28.8700582 9.4128690 001159041
835 697225 582182875 28, 8062666 9.4166297 001197605
836 6ORN06 5277066 25, 0130646 0.4203873 001196172
837 TOOG69 HR6ITH2H3 . 9.4241420 01194743
8338 ToR244 58480472 28,9482297 4278030 001188317
839 703921 00589719 28.96564967 0.4316425 001191895




CAMBRIA STEEL. 441
SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

Fo. | Squares, Cubes, Squars Roots, Cube Roots, Reciprocals,
840 705600 5U2T04000 28,9827685 X 001190476
541 707281 (94823321 29.0000000 9.4391307 (01189061
842 T0S064 506947688 20,0172363 94428704 001157648
&1 710649 BOD0TTI07 20,0844623 04466072 001186240
844 712836 601211584 20.0516781 Q4508410 001184834
845 TH025 603351125 L(6RR837 04540719 001153432
46 7156716 B05495736 290860791 94577909 001182053
B47 717 607645423 29, 108264 9.4615249 001180638
848 719104 WH500192 20, 1204396 04652470 001179245
849 1 H11960049 20.1376046 D.4680661 001177856
850 614125000 20,1547695 947206824 001176471
851 724201 616285051 201719043 DATEIO5T 001175088
852 T4 618470208 1 9.4801061 L01173709
858 727600 GAGMTT 20.2061637 9.48381 001172333
i | THB16 HXI835864 2. 9.4875182 001170960
855 781025 625026376 20,2408830 9.4912200 001169591
RA6 732736 627222016 202574777 9.4940188 001168224
857 734449 202745623 94986147 001166861
858 736164 631628712 20.2016370 9.5025078 001165501
859 787881 633830779 29,3087018 9.5060080 001164144
860 730600 B3R056000 20.3257566 0.5006854 001162791
861 741321 ARR2TTE81 29,3428015 9.5135600 001161440
862 43044 640508028 203508385 95170515 1
863 THT69 62735047 20.3768616 5207308 001158749
B4 TA6496 644972544 29,3438760 9.5244063 001157407
865 748225 647214625 20.4108823 9.52807M 001156069
866 7494956 HME1896 204278770 9.5817497 JA0154734
R6T 751659 651714368 4448687 95854172 1153408
868 758424 653972082 20.4618307 05890818 001152074
869 755161 656231909 20.4 9.5427437 001150748
870 756900 658503000 29.4957024 95464027 001149425
871 758641 660776811 20.6127001 9.55005680 JO01148106
R72 TH0384 663054848 L 5206461 9.6537123 11
873 762129 665338617 20.5465734 9.6673630 001145475
874 763876 667627624 20,5634910 9.5610108 001144165
875 TH625 660921575 5803080 95646550 SO0 142857
87 767376 672221376 5972072 9.5682082 001141553
BT 760129 674526183 20.6141858 9.6719877 001140251
878 770884 676836152 206310648 06766745 001188652
879 TT2641 679151439 29,6470842 9.5792085 D01137656
RRO TTH00 681472000 290.6647989 9.5828397 001136564
841 776161 BEATITRL 20.6816442 9.5564682 001135074
BR2 TT024 20.6084848 B.5900950 L01133787
RR3 779689 688465347 20,71568150 9.5087160 001132508
884 781456 690507104 20.7321875 9.5973373 01181222
8RS 783225 695154125 29748006 9.6000548 001120944
B86 ki BUHH06456 20, 7657521 9,6045606 001128668
887 TRETED 6O7RG4103 20.7825452 9 6081817

888 TRE544 700227072 20.70082580 9.6117911 (01 126126
880 700821 20.8161030 9.6168077 001124859
800 792100 20, R3VR678 9.6100017 001125596
891 ToaxS1 TOT347971 298496231 9.6226050 001122334
so2 706664 097 9.6262016 001121076
03 797449 712121967 298881066 09,6207 001119821
A4 700236 714516084 8008328 0.6333007 (0011 18568
895 1025 716917876 20. 91656606 9.6360812 001117818
06 802516 719823136 29.0332601 9.6405000 001116071
By 801600 T2THLTE 20.9499683 0.6441542 001114827
808 S06404 29.9666481 9.6477367 001118586
809 BOR201 T26572600 29.9833387 9.6613166 V01112347




CAMBRIA STEEL.

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIP

Ko, Squares, Cubes,
900 A10000

901 811801 781432701
02 813604

903 815409 736314327
904 817216

905 R19025 741217625
206 R20536 743677416
907 2640 746142643
908 824464 748618312
909 826281 751080420
a10 828100 753571000
011 820021 756058081
912 R31744 758560628
913 833560 TH1048407
014 763551044
915 887225 766060875
16 B30056 768575206
n7 840880 771095213
918 842724 TTR620632
a9 844561 TI61615659
2920 R46400 TTRERR000
021 45241 781220061
922 850084 TRATTT448
923 851929 7RA380467
24 853776

925 850625 791468125
26 BHTATE

927

928 861184 790178752
920 BA3041 801765089
930 864900 RO43567000
agl BG676L 806054401
32 BES624 809557568
933 870489 R12166237
a4 814780504
955 BT4225 817400875
36 876006 R20025856
a37 R77069 8226560053
938 570841 825203672
939 881721 827036019
M0 BRI600 830584000
w1 885481 BIRT6IL
42 RE7864

948 BR9249 BREH61807
44 801136 841202384
o5 843908625
M6 8MO16 R4AH00536
047 849278123
M8 BO8704 851971392
M9 900601 854670349
950 902500 857375000
851 4401 860085351
952 BA2801408
953 865528177
951 910116 BES260664
9556 912025 BT0088875
956 013086 878722816
957 915849 876467493
958 017764 879217012
%9 919681 881974079

<o

30.0000000
30.0166620
30.0483148
30.0409684
30.0666028
80.0882179
30.0908859
301164407
30.1850853
80,1406269
30.1662063
B30,1827765
80,1908377
B0, 21568809
30.2324329
30.2480669
80.2664019
80.2820079
30.2085148
80.3150128

30.3315018
30.3470818

30, 3644529
30.3800151
30.3973683
80.4138127
30.4302481
804466747
B0.4630124
30.4795013
80.49560014
80.5122006
80.5286750
80.5450487
80.5614186
30.5777697
805041171

ROCALS.

Cube Roots., Reciprocals,
0.6548038 001111
0.6554684 L01109878
9.6620408 001108647
0.6656006 001107420
9.6691762 001106185
D6T2703 001104972
9.6763017 001108753
0.6T08604 001102536
9.6834166 001101522
9,6860701 001100110
9.6005211 01096901
0. 001097655
06976151 001096491
9.7011583 001095290
9. 746989 001094092
9.7082360 001002596
9.7117723 001001708
9.7153051 0010090613
0.7188354 001089525
0.7223631 001088139
0.7258488 001086957
8.724100 JD0L0&5776
9. 001084560
9.7364484 001083424
D.7300084 L001082251
9. 7434758 001081081
9.7460867 001079914
D.7504030 001078749
9.7539079 001077586
9.7676002 001076426
9.7610001 001075269
0.7644974 001074114
9.7670022 001072961
0.7714845 001071811
0.7749743 001070664
97784616 001064519
0.7810466 01068576
0.7854288 001067236
9, 001066048
9.7923861 001064963
0.7068611 001063830
9.7993336 001062609
9.8028036 001061571
9.8062711 01060445
9.8007362 001050822
9.5131989 001058201
9.8166591 J01067082
9.8201169 001065066
0.8285723 J01054852
9.8270252 001055741
0 8304757 001062632
9.83302 01061525
0.8378605 001050420
98408127 0010495318
0. 001045218
9.8476020 001047120
9.8511250 1046025
9.8546617 001044032
9.8579029 001043841
0.8614218 1042753




CAMBRIA STEEL. 443

SQUARES, CUBES, SQUARE ROOTS,
CUBE ROOTS, AND RECIPROCALS.

| Squares, Qubes, SquarsRoots. | CabsRools. | Reciprocals
0921600 884736000 30,9838668 9.8048483 001041667
023521 887503681 310000000 9.8082724 0010405683
2 925444 800277128 81.0161248 98716041 001039501
063 027369 893056347 31.0322413 9.8751185 001038422
064 020296 8058415344 S1.04834M4 9. 001037344
931225 898632125 31.0644491 9.8819451 001036269
133156 V01425606 310805405 9.88535T4 001085197
231063 0066236 0,88576073 001034126

937024 311126984 9.8021749
938061 909853200 S11287648 9. 001031992

940000 012673000 31.1448230 9.8089830 001030928
$42841 915198611 21.1608729 0,0023685 J001029866
14784 D1R3F0048 31,1760145 9.9067817 001028807
6729 921167817 31,1020479 9.0091776 001027749
8676 9240101?; 31,2089731 9.9126712 001026694

050625 268504 . 3

052676 920714176 31.2409087 0.9103618
954529 932574533 9.9227879 d

256484 935441852 312720915 9.0261222 001022495
958441 938313739 31.2880757 9.0200042 001021450
060400 941192000 AL.3040517 9.9328539 001020108

062361 S44076141 813200195 9.0362613 001019368
064524 6066168 31.3308792 9.9306363 001015530

40862087 31,3525508 |
068256 GE2TRIN0A 313687743 9.M63797 001016260
070225 56671625 813847097 0. M07479 001015228
072196 58686250 81.4006360 0.9531138 001014189
0974169 061604803 14165561 09564775 001015171
976144 064430272 81.4324673 0,9508359 01012146
978121 BET361060 H1.4488704 9.9631951 01011122

980100 070289000 B1.4642654 9.9G6550 001010101
. 9609095 o

D886 107784 815277655 9.9709509 001
930025 GEH074575 436206 9,0888005 001005025
992016 7956 BaME6T7 9.9866458 001004016

995001 | 097002009 18 0.0066656 | 001001001
1000000 | 1 816227766 | 10.0000000 | .001000000
1002001 81.6385840 | 100083322
1004004 | 1006012008 | 81.65(3536 | 10.0066622 | 0009930040
1 1000027027 | B1.6701752 | 100090899

1016064 1024192512 317490157 10. 0009920635

1018081 1027243720 317647603 100299104 0009910803

1020100 1020301000 81.7804072 10,0832228
81,7962262

1028196 1.8438666 0006861933
1060225 1456678375 B1.8500646 10.0497521 0009852217
1082256 1 B1.87475649 10.0530514 0009842520
1064289 1051871913 818004374 I




444 CAMBRIA BSTEEL.
WEIGHTS AND MEASURES.
AVOIRDUFOIS WEIGHT.
UNITED STATES AND BRITISH.
L ol - T |
| Hundred-
Grains, Drams, Ounoes, Pounds, | weight Gross Tons,
L 03657 002286 000143 00000128 | 000000176
27.34375 1L 0625 003906 J00003488 | 000001744
437.5 16. 1. 0625 0055804 | 00002790
T000. 256. 16. 1. 0089286 0004464
TR4000. 28672, 1792, 112, 1. 05
5630000, 73440, 35840, 2240, 20. i
1 pound avoirdupois = 1.215278 pounds troy.
1 net ton = 2000 pounds = ,802857 gross ton.
TROY WEIGHT.
UNITED STATES AND BRITISH.
|
Grains, Pennyweight, Ounoes, Pounds,
1 J41667 0020833 0001736
b | 1. 05 0041667
480 20. 1. 08333383
5760 240. 12 1.
1 pound troy = 822857 pound avoirdupois,
175 ounces troy — 192 ounces avoirdupois.
APOTHECARIES' WEIGHT.
UNITED STATES AND BRITISH.
: ; S = 1.
Grains, Seruples, Drams. i' Ounoss. | Pounds,
TR |
1 05 016667 0020833 | .000173611
20 j b 333553 0416667 | 0034722
60 3. 1 M 125 0104167
480 24, 8 1. 0833333
5760 288, 96. 12. y

The pound, ounce and grain are the same as in troy weight.
The avoirdupois grain = troy grain = apothecaries’ grain.




CAMBRIA STEEL. 445

WEIGHTS AND MEASURES—Continued.
LINEAR MEASURE,
UNITED STATES AND BRITISH.

Inches, ‘ Feet, ‘ Yards, ‘ Rods, ‘ Purlong, | Miles,
1 08333 02778 0060506 00012626 00001578
12 1. 33333 L0606061 L0015156156 00015939
36 8. 1. 1818182 00454545 00056818
198 16,5 5.0 1 J2h 003125
7920 660, 220, 40. i |7 125
63360 5280, 1760. 320, 8. 1.

ROPE AND CABLE MEASURE.
1inch == 111111 span = .013889 fathom = 0001157 cable's length,
1 span = 9 inches = 125 fathom = 00104167 cable's length,
1 fathom == @ feet = 8§ spans = 72 inches = 008333 cable’s length.
1 cable's length == 120 fathoms = 720 feet = 960 spans == 8640 inches.

NAUTICAL MEASURE.

1 nautical mile, as adopted by the United States Coast and Geodetic Survey,
equals the length of one minute of arc of a great circle of a sphere whose surface
equals that of the earth = 080,204 feet = 1.1516 statute miles,

1 league == 3 nautical miles = 18240.613 feet,

GUNTER'S CHAIN.
1 link = 7.92 inches = 01 chain = .000125 mile.
1 chain == 100 links == 65 feet = 4 rods == 0125 mile,
1 mile == 80 chains == 8000 links.

SQUARE OR LAND MEASURE.
UNITED STATES AND BRITISH.

Square Square
I Square Peet, Squsre Yards, Square Rods. Acres, il
w 1I]J0iH-l| Iﬁlﬂ:ﬂﬁ 000 |o ainien olite s s
ms\““--ookj 1. " " "o | ".Goo2oeé |- . |
30204 272.25 — 30.25 1 00625 d
6272640 160, 1 0015625
2TETEA00. 097600, 102400, 040, L

1 square rood == 40 square rods.
1 acre == 4 square roods.
1 square acre = 208.71 feet square,




446 CAMERIA STEEL.

WEIGHTS AND MEABURES—Gonﬁnued.

CUBIC OR SOLID MEASURE.
UNITED STATES AND BRITISH.
1 cubic inch == 0005787 cubic foot = 000021433 cubic yard.
1 cubic foot == 1728 cubic inches = 03708704 cubic yard.
1 cubic yard = 27 cubic feet == 466566 cubic inches.
1 cord of wood = 128 cubic feet = 4 feet by 4 feet by 8 feet.

1 perch of masonry == 2476 cubic feet = 16.5 feet by 1.5 feet by 1 foot. It iy
usually taken as 25 cubic feet,

DRY MEASURE.
UNITED STATES ONLY.

1
Pints. Quarts. IJ ’ Packs. ‘ Bushels, Cubio Inckes,
1 .50 125 0625 015625 33.6003125
2 1 2 125 08125 67.200625
8 4. H 05 125 268.8025
16 8, a2, 1. 25 537,605
(2] 2. B, 4. ) 2150.42

g

1 heaped bushel = 1.25 struck bushel, and the cone must be not less than
6 inches high.

LIQUID MEASURE.
UNITED STATES ONLY.

Gills. Pints, j ‘ Gallons, Barrels. ' Oubic Inches,
|
1 C- N i 08125 000498 7.21875
4 TR el e 125 003968 2R K75
8 2, 2 | Joomes7 57.76
3 2 | dend 1. 031746 231,
2 | 3L5 1 76.6

The British imperial gallon = 277.274 cubic inches or 10 pounds aveirdupois
of pure water at 62° F. and barometer at 30 inches.

The British imperial gallon = 1.20082 United States gallons.

1 fluid drachm = 60 minims = ,125 fluid cunce = 0078125 pint,

1 fluid ounce == 480 minims = § druchms == .062H pint.

e, M e L e ——— s ‘ﬁlﬂ — _— o . - ‘

—



CAMBRIA STEEL, 447

WEIGHTS AND MEASURES—Concluded.
METRIC SYSTEM,
MEASURES OF LENGTH, CAPACITY AND WEIGHT.

LENGTE. ‘nlo;;;[i;"‘:'nomm[ Motre, ‘ nmm:tu |Bminm. | Milimetre,

: Hecalits| Doalitr
umcm,| Kilelfiz

=" o 1] ’ ‘ Decilitre, ‘ u-mhm. | Millilitre,
wiigat, | Kilo- ‘ Heeto- Cratis, ‘Dwsmnm.‘ Ceonti- ’ Mili-
_ | gramume, | gramme. | !"““"’- | .
|
[ | » | 100 1000 | 10000 | 190000 | 1000000
x| 10 100 | 1000 | 10000 100000
1| 10 100 1000 10000
| | | 1 10 [ 100 1000
, | 1 , 10 100
| 01 B 1 10
| | 001 01 1 | 1
Ly i | | | ! g
1 myri e = 10 kil =-mouo g
1 tonne == 1000 kil intals = 10 myriagrammes.

1 gramme = 1 cubic ocnllmcu'e oF d]nillod ws.ler at its maximum density at sea
level in latitude of Paris and barometer at 760 millimetres,
1 litre = 1 cublc decimeter.

METRIC SYSTEM,
SQUARE OR SURFACE MEASURE.

Squre | ﬁml | Square | Square Square Square m
or Heotare, t or Are, Centiare, Lo
1 100 10000 | 1000000
1 100 10000 | 1000000
01 1 100 10000 1000000

| 0001 01 1 100 10000 1000000

0001 01 1 100 10000

000001 | .0001 .01 1 100

000001 | .0001 oL 1

T 1sq yriametre = 100 square kilometres — 100 000 000 square metres,

METRIC SYSTEM.
CUBIC MEASURE.

|
Cubic Decamstre, | Cubic Metre, ihhie" ’lhhls‘ i [klﬂam
1 1000 l 1000000 1000000000
001 1 1000 000000 1000000000
000001 001 | 1000 1000000
000000001 000001 .001 1 1000
J 1 000001 001 ) 2

1 cublc metre = 1 kilolitre = 1 stere.




448 CAMBRIA STEEL.

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Weights.
Graing Troy Ounces | Avoirdupois | Aveirdupois | NetTons of | Gross Tons of
Xo, to to Dunces Pounds to | 2000 Pounds | 2240 Pounds
Millig G to G Kilog ' to Tonnes. to Tonnes.
|
1| 64.79892 | 31.10348 ] 2834953 | 45359 90718 | 1.01605
2 | 120.59784 | 62.20696 = 56.69905 | 90718 | 1.81437 | 2.03209
3 |194.39675 | 93.31044 | 85.04858 | 1.36078 | 27561556 | 3.04814
4 | 250.19567 | 124.41392 | 113.39811 | 1.81437 | 8.62874 | 4.06419
b | 32899459 | 155.51740 | 141.74763 | 226796 | 4.53502 | 5.08024
6 | 388.79351 | 186.62088 | 170.00716 | R.7215656 | 544311 | 6.09628
7 | 453.50243 | 217.72437 | 198.44669 | 3.17515 | 6.35029 | 7.11233
8 | 518.39135 | 248.82785 | 226.79621 | B.62874 | 7.25748 | 812833
9 | 583.19026 | 279.03133 | 256.14574 | 4.08233 | 8.16466 | 9.14442

1 Avoirdupois Pound = 453,6024277 Grammes.

Linear Measure,

G4ths of an Inches Peat * Yards Statate Miles | Nautical Miles
o, Inch to 1o to o to o
Millimetres, | Centimstres, Motres, Matres, Kilometres, Kilometres,

.39688 | 254001 | 304801 | 914402 | 1.60885 | 1.85325

79375 | b5.08001 | .609601 | 1.828804 | 821869 | 8.70650
1.19063 | 7.62002 | .914402 | 2743205 | 4.82804 | 5.55976
1.58750 | 10.16002 | 1.219202 | 3.657607 | 6.43739 | 7.41300
1.98438 | 1270003 | 1.524003 | 4.572009 | B8.04674 | 9.26625
238125 | 1524003 | 1.828804 | 5.486411 | 9.65608 | 11.11950
277813 | 17.78004 | 2.133604 | 6.400813 | 11.26543 | 12.97275
317601 | 20.32004 | 2438405 | 7.315215 | 12.87478 | 14.82600
3.57188 | 22.86006 | 2.743205 | 8.220616 | 14.48412 | 16.67925

1 Nautical Mile — 1853.25 Metres.
{1 Gunter's Chain — 20,1168 Metres.
1 Fathom = 1.820 Metres.

D 00 =1 &9 O i GO DO == |
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Weights.
Milligrammes | Grammes Grammes | Kilogrammes | Tonnes to Tonnes lo
Ko, ] o to Aveirdupais to hni.rinpﬂli et Tons of | Gross Tons of
OS] (PO | SPUNIR R [
|
1 01543 03215 03527 220462 | 1.10281 98421
2 | 03086 J06430 07065 440924 | 220462 | 1.96841
3 | .04630 09645 10582 6.61387 | 8.30603 | 2.95262
4| 06173 12860 14110 8.81840 | 4.40924 | 3.93682
6| 07716 6075 A7637 11.02311 | 551156 | 4.92108
6 | .00250 19200 21164 13.23773 | 6.61387 | 5.90524
71 10803 22506 24602 | 1543236 | 7.71618 | 6.83944
8| .12346 25721 28219 | 17.63608 | 8.81849 | 7.87385
9 1 ,138%9 28036 S1747 19.84160 | 9.92080 | 8.85785
1 Kilogramme = 15432.35630 Grains,
Linear Measure,
Millimetres | Contimetres Mstres Metres Kilometres Kilometres
Ko, | to 64ths of xn " (" " ") o
Tnch. bas | et Tads. | Statute Miles Nautieal Miley
|
i 2.51963 39370 | 3.280833 | 1.093611 62137 53959
2 5.03036 78740 | 6561667 | 2.187222 | 1.24274 | 1.07919
8| T7.55004 | 1.18110 | 9.842500 | 3.280833 | 1.86411 | 1.61878
4 | 10.07872 | 1.67480 | 13.123333 | 4.374444 | 248548 | 2.15837
5 | 1250840 | 1.96850 | 16.404167 | 5468056 @ 3.10685 | 2.69796
6 | 1511808 | 2.36220 | 19.685000 | 6.561667 @ 3.72822 | 3.23756
7 | 17.63776 | 275500 | 22.965833 | 7.656278 | 4.34959 | 3.77715
8 | 2015744 | 814960 ,| 26.246667 | 8.748880 | 4.97006 | 4.31674
9 | 2267712 | 3.54330 | 20.527500 | 9.842600 | 559288 | 4.85633
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CAMBRIA STEEL.

TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

CUSTOMARY TO METRIC.

Square Measure,

o |
Square Inches Square Feel Square Yards | Aores | Square Miles
No. to Square "] W | 0 ‘ to Square
Gentimetres, | Square Motres | SquarsMetres. |  Hectares, |  Kilometres,
1 6.45163 | .00290 83618 | 40470 | 259000
2 12.90325 18581 1.67226 .80939 5.18000
3 19.85488 27871 2.50839 1.21409 7.77000
4 25.80650 87161 3.34452 1.61879 10.35999
5 32.25813 46452 4,18065 2.02349 12.94999
6 3870975 66742 5.01679 2.42818 15.53999
7 45,16138 65082 5.85202 2.83288 18.12999
8 51.61300 74323 6.68905 8.28758 20.71999
9 58.06463 83613 7.52518 3.64228 28.80999
1 Square Statute Mile = 259.00 Hectares.
Cubic Measure.
L L | :
Cubio Inches Cubio Inches |  Cubic Pest Cubio Yards
Ko, 1] 1o ] to
‘Cubio Centimetres, Cubie Decimetres. Cubic Metres, Cubic Motres, |
- _l i
1| 1638718 | 01630 | 02832 | 76456
2 | 2732 | 08277 05663 152912
3 49.16148 04916 08495 2.29368
4 65.54864 .06565 1827 8.05824
5 81.93580 08194 14159 3.82280
6 98.32296 .09832 16990 458736
7 114.71013 A1471 19822 5.85192
8 131.09729 3110 22654 6.11648
9 147.48445 14748 25485 6.88104
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.

Square Measure.

- ‘
Square Centi- | Square Metres | Square Metres Hectare ‘ Square Lilo-
No. | metresto w | w ® ‘ matres fo
Square Inches, | Square Peet | Square Yands, | derm.
| | l
| | |

15600 10.76387 1.19599 247104 .38610

D00 =F T e 0O 1O -
:
g
Z
=
-
z
g

1 Hectare — 003861 Square Statute Mile.

Cubic Measure.

Ko o 11 o

Oublo Centimetres  Cubic Decimetres | Cubic Metres Cubic Metres
1
Oubie Inches, Oubic Inches, Cubic Feet, Oubie Yards,

06102 61.02338 | 3531445 1.30794
12206 122.04676 | 70.62801 2.61589
18207 183.07013 | 105.94336 3.92383

g
]
SEB
:
g
:

54921 | 549.21040 | 317.83000 | 1177149
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TABLES FOR CONVERTING UNITED STATES

WEIGHTS AND MEASURES.
CUSTOMARY TO METRIC.

Capacity Measures.

lo.

Fluid Drachms | Fluid Ounces

Liquid Quarts |  Gallons Gallons Bushels 3.
to Millilitres | to Millilitres
to to to to
or Cubio or Cubio

Titres, Litres, Cubic Metres. | Hectolitres,
Centimetres, | Centimetres,
94636 3.78543 | .00379 85239 3.69671 | 20.57370
1.80272 7.67087 | .00757 70479 7.39343 | 59.14741
2.83908 | 11.35630 | .01136 1.05718 | 11.09014 | 88.72111

'u:-oc-qaa:ﬂp‘oewr— |

Ko,

378543 | 1514174 | .01514 1.40057 | 14.78685 | 118.20482
473179 | 1892717 | .01893 1.76196 | 1848357 | 147.86852
567815 | 2271260 | .02271 2.11436 | 22.18028 | 177.44222
6.62451 | 26.49804 | .02650 246675 | 25.87699 | 207.01593
7.57087 | 80.28347 | .03028 281914 | 20.57370 | 236.58063
851723 | 34.00801 | 03407 317154 | 33.27042 | 266.16334
Miscellaneous.
= s . . Fool-Pounds | United States
Lineal Foot to | Square Inch to | Square Foot to | Cubie Foot to
g : fo Horsepower
Kilogrammes | Kilogrammes | Kilogrammes | Kilogrammes | i
Kilogramme- | 1o Metrio
per Linoal | perSquare | per Square per Cubio
Metres, Horsepower.,
Matre, Centimetre, Metre, | Metre,
| |
1.48816 | .07031 4.88241 | 16.01837 43826 | 1.01387
297632 | .14061 9.76482 | 8203674 276561 | 2.02775
4.46448 | 21002 14.64723 | 48.05510 A1477 | 304162
595264 | 28123 19.52063 | 64.07348 | .56302 | 4.06549
7.44081 | 351563 | 24.41204 | B0.09185 | .69128 | 5.06937
8.92807 | 42184 | 20.20445 | 96.11021 82053 | 6.08324
1041713 | 49216 | 34.17686 | 112.12858 | .96779 | 7.00711
11.90520 | .56245 | 39.05927 | 128.14695 | 1.10604 | 8.11098
13.39345 | .63276 | 43.94168 | 14416532 | 1.24430 | 9.12486

€0 00 ~1 O U e 20 20 == |
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TABLES FOR CONVERTING UNITED STATES
WEIGHTS AND MEASURES.

METRIC TO CUSTOMARY.
Capacity Measures.,

Litres Litres Cubic Motres | Hectolitres

{ | 1.05668 | 26417 | 26417047 283774 | 27051 | 03381
2 | 21133 52834003 5.67548 | 54102 | .06763
3| 317005 | 79951 | 792.51140| 851323 | 81153 | 10144
4| 422673 | 105663 |1056.68187 11.35097 | 1.08204 | .13526
5| 528341 | 1.32085 |1920.85294] 1418871 | 1.35255 | .16907
6| 634000 | 158502 |1585.02280 17.02645 | 1.62306 | 20288
7| 739677 | 184919 |1849.198%7 19.86420 | 1.89857 | .23670
8 | 845345 | 211336 snmzm B0 | 21648 | 37001
9| 951014 | 237753 53420/ 25 943460 | 30432
Miscellaneous,

[

J |
ilogrammes | Kilogrammes | Kilogrammes | Kilogrammes | S

Lineal Oubi
pr porSquare | per Squars | per Cubia s M

o United States
FPoot-Pounds, | Horsepower.

67197 | 1422340 | 20482 | 06243 7.23300 | 98632
1.34303 | 2844680 | 40063 | .12486 | 14.46600 | 1.97264
2.01590 | 4267020 | .61445 | 18728 | 21.60809 & 2.95805
2.68787 | 56.89359 | 81927 | .24971 | 2893199 | 3.94527
! . 1 36.16499 | 4.93150
403180 | £.34039 | 129890 | 37457 | 43.39799 | b5.91791
470377 | 90.56379 | 1.43372 | 43700 | 50.63098 | 6.90423
537574 | 11378719 | 1.63854 | .40043 | 57.86308 | 7.80054

. 65.00698 | - 8.87686

cxasmewe—~ |
]
=
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