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THE PHOENIX IRON COMPANY

SECTIONS ROLLED

BEAMS
Standard 3” 4” 5” 6" 7" 8" 9// 101/ 121/ 151/ 18" 9011
Phoemx_sl/, 1011’ 1211’ 15"

X CHANNELS
Standard—3", 47, 5”3 6%, 77, 8", 9", 10", 12", 15"
Shipbuilding—6", 7, 8", 9", 10", 12", 13", 15"

ANGLES
Equal Legs—8"' X 8", 6" X 6", §"X §”, 4"X 4",
314" x 31", 3"x 3", 218" X 215", 2/"X 2"
Unequal Legs—8" X 6”,* 8" X.315",* 7"X 5"* 7"X 3%",
6 47, 6% 334!, B XA B %31,
5% 372 435" ¢ 3", 4" X 315", 47 37,
314X 3", 314" X 214", 8"X 215", 3"X 2", 215" X 2"
* Special.

BULB ANGLES
IOHX 3%11’ gllx 3%/1’ SIIX 3%1/’ 7/I>< 3%",
7IIX 3!1’ 6HX 3//' 5II>< 2V2”

TEES
6IIX 4%,/ and GI/X 5]/4’//

ZEES
3II, 4/!, 5//, 6['

H'S
6HX 61/ and SIIX 8//
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THE PHOENIX IRON COMPANY 5

EXPLANATORY NOTES

Material Included. This hand-book includes all the
American Standard Structural Shapes as adopted by the
Association of American Steel Manufacturers, comprising
I-beams, structural channels, angles, shipbuilding channels
and shipbuilding bulb angles.

In addition to the Standard Shapes, information is also
given concerning Phoenix Beams, Tees, Zees, H-columns
and various sizes of angles, other than standard angles,
which are marked ‘‘Special.”

General Conditions. All sections shown herein are of
open hearth steel, conforming to the Manufacturers Stan-
dard Specifications, and to those of the American Society
for Testing Materials.

The weights and dimensions given are theoretical, and
subject to the usual variations.

Weights of sections are stated in pounds per foot, and
are calculated on the basis of 489.6 pounds per cubic foot
of steel; 3.4 times the sectional area in square inches equals
the weight in pounds per lineal foot.

In ordering shapes, the thickness or the weight per foot
should be given, but not both. The weights and thick-
nesses given in the tables should be adhered to.

Shapes are billed at the catalogue weights.

Areas and Weights. The manner of increasing the
areas and weights of the various sections is illustrated on
Page 6.

The areas and weights of I-beams, channels and H-
columns are increased from the minimum, as shown by
Figures 1 and 2, whereby an equal amount is added to the
thickness of the web and the widths of the flanges, the
other dimensions remaining unchanged.
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Angles. The areas and weights of angles are increased
as shown in Figure 3, by adding equally to the thickness of
each leg.

Bulb Angles. The areas and weights of shipbuilding
bulb angles are increaséd from the minimum, as shown in
Figure 4, and are based upon a method which increases
the thickness of the web to an extent twice as great as that
of the flange. The usual increment of the web thickness is
0.06 inch, while that of the flange is 0.03 inch, correspond-
ing approximately to {; inch and 3%y inch respectively.
This slightly increases the overall length of the flange, and,
to a lesser extent, the depth of the section, as shown in
Figure 4.

The properties of shipbuilding bulb angles and their
areas are based upon the exact profiles.

Zees and Tees. Areas and weights of Zee bars are in-
creased as shown in Figure 5. Tee bars can only be rolled -

to weights given.

Fig.3

>

Fig.4

Fig. 1 Fig.2

Fig. 5
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GENERAL DIMENSIONS OF
AMERICAN STANDARD I BEAMS AND
CHANNELS

Ad d by The A iation of American Steel Manufacturers

The following data are common to all American Standard I Beams and
Channels, with the exceptions stated:

R; = Minimum Web + Y/ inch.

Ra = %/;p Minimum Web.

N = Minimum Thickness of Web = T Minimum for all Channels and
I Beams, except 24’ I and 20" 1.

For 24" Standard I, N = .60”, T Minimum = .50".

For 20" Standard I, N = .55”, T" Minimum = .50".

Slope of flange of all Standard I Beams and Structural Channels =
1624% =9° 27’ 44" = 2" per foot.

The following data are common to all American Standard Shipbuilding

Channels:
[\4 P4 pl _§_

N =W-.01746 F
Ri=W
Slope of flange of Shipbuilding Channels = 2° = 3.4929%,.

N

- -

- IF

.

o=
!




8 THE PHOENIX IRON COMPANY
2
PROPERTIES )4%)
iy S OF
BEAMS |
2
Depth Weight Area Width Thickness
Section of er of of of
Number Beam, oot, Section, Flange, Web,
Inches Pounds Sq. Inches | * Inches Inches
208 20 100.0 29.41 7.02 7% 87 %
95.0 27.94 6.95 61245 .80 1346
90.0 26.47 6.88 67% 43 249
85.0 25.00 6.80 61345 .65 216
81.4 23.94 6.75 634 .60 196
206 20 75.0 22.06 6.39 6134 .64 208
70.0 20.59 6.32 6245 57 s
65.4 19.24 6.25 624 .50 %
207 18 70.0 20.59 6.25 614 d 24
65.0 19.12 6.17 654 .63 5%
60.0 17.65 6.09 6345 .55 174
54.7 16.09 6.00 6 .46 154
| B
: | el | _;
| o TN
| z/
& DIMENSIONS
S OF
|
= MINIMUM BEAM SECTIONS
|
' i
b [} F g
= TR
Noction:| PB® | weight | B G F |- M N R R:
208 20 81.4 6.75 .60 3.075 | 1.250 65 .70 .36
206 20 65.4 6.25 .50 2.875 | 1.029 .55 .60 .30
207 18 54.7 6.00 .46 2.770 922 46 .56 .28

L . E ket T



THE PHOENIX IRON COMPANY 9

00 . PROPERTIES
(o)) _—_} OF
i i BEAMS
=of 'C-'& Web+ 3
Resisting AXIS 1-1 AXIS 2-2
Moment in Depth
Foot Pounds | Moment Radius : Moment Radius . of
at 18,000 lbs. of of Section of of Section Beam,
per Sq. Inch Inertia Gyration | Modulus Inertia Gyration | Modulus Inches
247,350 1648.6 7.49 164.9 48.68 1.29 13.87 20
240,000 1599.5 7.57 160.0 46.89 1.30 13.49
232,650 1550.5 7.65 155.1 45.17 1.31 13.13
225,300 1501.5 7.75 150.2 43.50 1.32 12.79
219,900 1466.2 7.83 146.6 42.35 1.33 12.55
190,350 1268.8 7.58 126.9 30.24 1 9.47 20
183,000 1219.7 7.70 122.0 29.04 1.19 9.20
176,250 1174.6 7.81 117.5 27.98 1.21 8.95
153,600 921.3 6.69 102.4 24.64 1.09 7.89 18
147,000 881.6 6.79 98.0 23.60 111 7.65
140,250 841.9 6.91 93.5 22.52 1.13 7.39
133,350 799.8 7.05 88.9 21.42 1.15 7.14
— g_ 3'— BEAM CONNECTIONS
i } : 3: o [-:m e i gg & & Sm| 8 -
g BB IR BRI EL
hif_3s 28 55 .gﬁsséfgsggag&gs Eg| A
4%»— -2 e ooy SR el G e 20 1 e |
I 4 |1614 134|154 | 76 | 16 [ | 254 14 [100.0] 20
Fl X Z|2%| Y5 | 95.0
5% 24 =5 23| %s | 90.0
2 12 4 X315 X 34X 1214 = | 2% %% | 814
25 lbs. ©
= T ) 84|17 | 114|862 | 16 | XE| 234 34 | 75.0] 20
4 1111 i 3— ng 20| 25 | 70.0
ore | — 3 ™| 214 54, | 65.4
L Pl — 3—
oftre] —+>- =
31| 1534| 134 s | 74 | 16 | w| 234 Us | 70.0| 18
| =2|9214] 8
g‘”g ~=| 25| 35 | 65.0
Xze | 214 5 | 60.0
52 2 o] 214 56 | 54.7
18//

” All rivets in standard connection angles are 34" diam.
2L 4X311/92 ﬁ)%xll% Weights of standard connections include the shop rivets,
S.

but no field rivets.




10 THE PHOENIX IRON COMPANY
2
14073\
. : PROPERTIES /%)
e OF
BEAMS
2
Depth Weight Area Width Thickness
Section of er of of of
Number Beam, oot, Section, Flange, Web,
Inches Pounds Sq. Inches Inches Inches
161 15 100.0 | 2941-| 6.77 6254 1.17 15
95.0 27.94 6.67 6214, 1.07 14
90.0 26.47 6.57 6% 97 3lg
85.0 | 25.00 6.47 6154, 87 7%
81.3 23.91 6.40 6134, .80 1346
162 15 75.0 22.06 6.28 6% .87 %
70.0 20.59 6.18 6345 S A 25
65.0 19.12 6.08 634 .67 14
60.8 17.88 6.00 6 .59 196
164 15 55.0 16.18 5.74 534 .65 205
50.0 14.71 5.64 5% .55 Us
45.0 13.24 5.54 517 45 Us
42.9 12.62 5.50 515 41 136
*252 15 36.0 10.59 5.50 514 29 %
* Special
r-
Rt >
o DIMENSIONS
OF

MINIMUM BEAM SECTIONS

oo | Doyt | yragns | B T F M N R: R:
161 15 81.3 6.40 .800 2.800 | 1.267 .800 .90 A48
162 15 60.8 6.00 .590 2.705 | 1.041 .590 .69 .35
164 15 429 5.50 410 2.545 834 410 51 25

*252 15 36.0 5.50 .289 | 2.606 805 | .371 45 .06
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PROPERTIES
OF
i T BEAMS
~+“-C=% Web + 1&
L}Ilf;il:ﬁﬁn AXIS 1-1 AXIS 2-2 e
Ftoi)g g&;‘ﬂ?s Moment Radius Section Moment Radfius Seotion Be(:aim
1;’el' Sa. Inclsl' Ingrtin Gyr(;tion Modulus Ingrtis Gyr[t)ition Modulus Inches
179,700 | 898.6 5.53 119.8 | 50.30 1.31 14,86 15
174,150 | 871.1 5.58 116.1 47.74 1.31 14.32
168,750 | 843.5 5.65 112.5 | 45.30 1.31 13.79
163,200 | 815.9 5.71 108.8 | 42.96 1.31 13.28
159,150 | 795.5 5.77 106.1 41.31 1.31 12.91
138,300 | 691.3 5.60 92.2 | 30.46 1.18 9.70 15
132,750 | 663.7 5.68 88.5 | 28.79 1518 9.31
127,200 | 636.1 5.77 848 | 27.22 1.19 8.95
122,550 | 612.9 5.86 81.7 | 25.96 1:21 8.65
102,150 | 511.0 5.62 68.1 16.97 1.02 5.91 15
96,750 | 483.4 5.73 64.5 15.96 1.04 5.66
91,200 | 455.8 5.87 60.8 15.00 1.06 5.42
88,800 | 444.3 5.93 59.2 14.62 1.08 5.32
80,100 | 400.9 6.15 53.4 13.50 1.13 4.91 15
BEAM CONNECTIONS
SRR .
&) @ gz o g |
gf| 52 |28|58(25|58 |3 e8| 0|88 | §
Ll &=\ g5 gs@sg:iﬂgaagag& Eg|A
3 Pt 20 TR ) RN W 20
=Ll 3311 |2 |14 7% | 16 | | 23| 5% [100.0] 15
i S 4| 2% %5 | 95.0
3 ~=|214] % | 90.0
= X 254 15 | 85.0
S| 2% 15 | 81.3
315| 1134] 154] 13| 7% | 16 |3 | 25| 15 | 75.00 15
X8| 23| U | 70.0
15" X2 | 2| %o | 65.0
2 L°4 X315 X 3% o274 35 | 60.8
115" long 3 |1214 13| 56| % |12 |© |2 34 | 55.0] 15
19 Ibs. X Z| 215 3% | 50.0
==|215 1{ | 45.0
XB| 2% 14 | 429
3 | 1254 136 54| % | 12 254| 3 | 36.0| 15

All rivets in standard connections are 3{” diameter.

the shop rivets, but no field rivets.

Weights of standard connections include
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4
o)
PROPERTIES
oy e OF
BEAMS
2
Depth Weight Area Width Thickness
Section of per of of of
Number Beam, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
165 12 55.0 16.18 5.60 519! .81 134
50.0 ° 14.71 5.48 5154 .69 g
45.0 13.24 5.35 511 .56 Us
40.8 12.00 5.25 5Y 46 1ogy
166 12 | ‘350 | 1020 | 508 | 5% 43 %
31.8 9.35 5.00 5 .35 11,
*288 12 27.5 8.09 5.06 545 .30 45
25.0 7.35 5.00 5 24 A
221 10 40.0 11.76 5.09 5% 74 34
J 35.0 10.29 4.94 4154 .59 196
30.0 882 | 4.80 4% 45 1%
25.4 747 | 4.66 420 31 5%
*289 10 21.0 6.18 5.74 534 .24 Y
) *Special
l
|
: 5
' z
I
i ! DIMENSIONS
' D! OF
| | MINIMUM BEAM SECTIONS
| |
| |
8
l
’ Igecu;jggr Derth Weight B ‘ b o F M N R R:
| 165 12 40.8 5.25 .46 2.395 .859 460 .56 .28
| 166 12 31.8 5.00 .35 2.325 738 .350 45 21
*288 12 25.0 5.00 .24 2.38 662 .265 40 .16
‘ 221 10 25.4 4.66 31 2.1756 673 .310 41 .19
| *289 9.90( 21.0 5.74 .24 2.75 464 235 .30 .03

B
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PROPERTIES
OF
BEAMS
Depth Weight Area Width Thickness
Section of er of of of
Number Beam, oot, Section, Flange, Web,
Inches Pounds | 8q. Inches Inches Inches
*299 12 28.0 8.24 6.569 6%s 314 s
25.0 7.35 6.495 614 .240 U
zl'
l B _JN
—
a1
Q_\
|
D —
LJM
4
T
Le |t
2
DIMENSIONS
OF
MINIMUM BEAM SECTION
Nooaon | Depth | weight | B T F M N R R:
.299. 11.875 | 25.00 | 6.495 24 3.128 485 225 .35 —

PLEASE REFER TO OPPOSITE SIDE FOR ADDITIONAL DATA
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PROPERTIES
OF
BEAMS
Resisting AXIS 1-1 AXIS 2-2
Section De;zth Weight il\goll“no?)l:f
B | Boam, | Foos, |.ounde Moment | Radius | g ;. | Moment | Radius | g o,
" o
Inches | Pounds lbs.ver | Inertia Gyration | Modulus | Inertia |Gyration | Modulus
*299 12 28.0 | 48,900 | 193.6 4.85 32.6 13.9 1.30 4.28
25.0 | 46,200 | 182.8 4.98 30.8 13.4 1.35 4,12
BEAM CONNECTIONS
e = ) Bo = ©
o % = 8 &0 & < -
BRI IR IR R A
R = EE 3 i = &
L EH = 58 é p A - &8 A Bg [
31s | 1014 | 1 | 8% 84 12 | 9 26 | 14 8280 | 12
m\{f g 25 | % | 25.0
X5
For meaning of letters see page 13. c':‘]

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch

12” T NO. 299 12” T NO. 299 12” T NO. 299
Span in Span in Span in
Feet | ogibs. | 251be. | F%* | 281bs. | 25me | T | 280bs | 25 1be,
10 39.1 37.0 19 20.6 19.4 28 14.0 13.2
11 356 | 336 | 20 196 | 185 29 135 | 127
12 32.6 30.8 21 18.6 17.6 30 13.0 12.3
13 30.1 28.4 22 17.8 16.8 31 12.6 11.9
14 28.0 26.4 23 17.0 16.1 32 12.2 11.5
15 26.1 24.6 24 16.3 154 33 11.9 11.2
16 24.5 23.1 25 167 | 14.8 34 11.5 10.9
17 23.0 21.7 26 15.1 14.2 35 11.2 10.6
18 21.7 20.5 27 14.5 13.7 36 10.9 10.3
Special connection angles must be used for loads above the dotted line.
P s v Y s s v ———— -t - m——

| 13

PLEASE ArrAchrszrPnGs TO PAgg 12 %Wﬂ"- 3

;*HP& -

o ——

\
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PROPERTIES
OF
' ' BEAMS
1 u
~+l-C=% Web + {5
m;i?%n AXIS 1-1 AXIS 2-2 Depth
Ftocl)g (l)’gou?gss Mog;ent Ra:’ifius Section Mog;ent R,agrius Soation Be?lrm
aper S'q. Inch’ Inertia Gyration Modulus Inertia Gyration Modulus Inches
80,250 | 321.0 4.45 53.5 17.29 1.03 6.17 12
75,900 303.3 4.54 50.6 15.98 1.04 5.83
71,400 285.7 4.65 47.6 14.75 1.06 5.52
67,650 270.9 4.75 45.1 13.79 1.07 5.25
57,150 228.3 4.71 38.1 10.02 .99 3.94 12
54,300 217.0 4.82 36.2 9.50 1.01 3.80
47,550 190.3 4.85 31.7 8.01 .99 3.17 12
45,450 181.5 4.97 30.3 7.71 1.02 3.08
47,550 158.7 3.67 31.7 9.40 .89 3.69 10
43,950 146.5 3.77 29.3 8.46 91 3.42
40,200 134.2 3.90 26.8 7.61 .93 2907
36,900 | 122.9 4.06 24.6 6.89 .96 2.96
32,550 107.5 4.17 21.7 9.30 1.22 3.24 10
e i . , BEAM CONNECTIONS
S - -
4 @ iy Aol 1 o | S&| s tw| w8
[H AR IE R RHERIE R
. -+ 3%| &2 gs 52 kp BE(Fa|25(35 gy | A
glg 5 [0 | 3d e | % (12 |2 294 2%
54 3 |94 | 134|116 34 |12 | | 234 1 |55.0] 12
X a| 238 U | 50.0
127 2| 2% 35 |45.0
2114 X314 X 36 X815” X272 o 408
14 Ibs. 234 934 [ 13| % | 34 |12 [© | 2% 4 [35.0] 12
o | 2% 14 |31.8
B ‘ 2
r ”>-}3- 23] 9% | 14| 1 | 34 | 12 |2 | 20| 14 [27.5] 12
Alal Uy LEER 38 X | 2%4| %46 | 25.0
£ ™
21518 |1 | Y% |3 | 8|7 |23 Us |40.0| 10
glg o | 20l 35 |35.0
5% X 4| 215 s |30.0
Ko 2| 2% 4 | 254
8 ’ N
2UOXAXIEXEN" (3 |8 |1 |34/%| 8 X 254] 34 | 21.0] 10

All rivets in standard connections are 3{” diameter. Weights of standard connections include
the shop rivets, but no field rivets.
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2
n 2
- PROPERTIES 77!
3 . OF
BEAMS
2
Depth Weight Area Width Thickness
Section of er <o JOF of of
Number Beam, oot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches . Inches
209 9 35.0 10.29 4.76 434 a2 24
30.0 8.82 4.60 419 .56 s
25.0 7.35 4.43 474 .39 134
21.8 6.41 4.33 4114 .29 %o
210 8 25.5 7.50 4.26 414 .53 1764
23.0 6.76 4.17 454 44 s
20.5 6.03 4.08 4145 .35 116
18.4 5.41 4.00 4 27 %
*298 8 21.0 6.18 5.40 5134 .38 3%
19.0 5.59 5.32 5% 31 ”s
17.0 5.00 5.25 5Y 24 Y
211 7 20.0 5.88 3.86 3% 45 Us’
17.5 5.15 3.75 334 .34 116
15.3 4.50 3.66 3% 25 Y
* Special
o
. z
E DIMENSIONS
D: OF
! MINIMUM BEAM SECTIONS
|
|
L T
Nowon | Depih | gt | B T F M N Ri R:
209 9 21.8 4.33 .29 2.020 627 .29 .39 BY.
210 8 18.4 4.00 27 1.865 .581 27 37 .16
*298 8 17.0 5.25 24 2.508 .| .409 .20 .30 - .03
o 211 7 15.3 3.66 .25 1.705 | .534 .25 .35 15
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,
PROPERTIES 1
OF
BEAMS
Resisting AXIS 1-1 AXIS 2-2
Moment in
Ft‘xl)g (I)’&;x?g; Moufxent Ra(()ifius Seabic Mo(x)?ent Raéifius Section B
apex' Sq. Inch Ingrtia Gyration | Modulus Inertia Gyration | Modulus Inches
37,200 111.8 3.30 24.8 7.21 .84 3.03 9
33,900 101.9 3.40 22.6 6.37 .85 2.77
30,600 92.0 3.54 20.4 5.60 87 2.63
28,500 85.6 3.65 19.0 5.16 .90 2.38
25,650 | 68.4 3.02 17.1 4.71 79 2.21 8
24,150 64.5. 3.09 16.1 4.37 81 2.10
22,800 60.6 3.17 15.2 4.04 82, 1.98
21,450 57.3 3.25 14.3 3.78 84 1.89
23,400 62.3 3.18 15.6 6.80 1.05 2.62 8
22,200 59.2 3.26 14.8 6.45 1.08 2.42
21,000 56.0 3.35 14.0 6.16 1.11 2.35
18,150 42.2 2.68 12.1 3.21 74 1.66 7
16,800 39.2 2.76 11.2 2.91 75 1.55
15,600 36.5 2.85 10.4 2.67 77 1.46
BRIt BEAM CONNECTIONS
3 = - -
1= 8810 (G0l %0 [l al B8 _s]_g | 5a]c e 22
i 1 A F e i
= 5.5 gf. 85 (5.5 =: 3;‘5 BE 5.5 as BX | R
s a8 b . i
St izt AT | 1% |% | 8 o (207 380 0
’ ” X8 272 | 78 | 30.
2106 %4 X % AR
g P X= 255 | 34 | 21.8
e 2041 6% | 76 | Yo | % | 8 |2, 226 | %% |26.5] 8
&3 215 | 55 | 23.0
xX= [2%6 | 4 205
©7 1254 | 45 | 18.4
0 .
21465 |6 | M6 | %4 | 8 |X212% | X4 |21.0] 8
. £2 [29g) 76 | 190
» (258 | % | 17.0
‘i : 21| 5% | % | 36 | % | 8 | X (214 | 3% |200] 7
TOE a7 200
e, X7 [25% | 3 | 15.3

All rivets in standard connections are 3{" diameter. Weights of standard connections include
the shop rivets, but no field rivets.
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2
\ A %)
PROPERTIES
= | OF
BEAMS
2 :
Depth Weight Area Width Thickness
- Section of per of of of
Number Beam, Foot, Section, Flange, Web,
Inches Pounds Sq. Inches g Inches Inches
212 6 17.25 5.07 3.56 3%6 46 156
14.75 4.34 3.44 3 34 74
12.5 3.68 3.33 3l .23 T4
214 5 14.75 4.34 3.28 3% 49 ]
12.25 3.60 3.13 3% 34 116
10.0 2.94 3.00 3 21 1%
213 4 10.5 3.09 2.87 2% .40 136
9.5 2.79 2.79 2% .32 1
8.5 2.50 2.72 22 25 U
7 g 2.26 2.66 2218 19 36
222 3 7.5 2.21 2.51 215 .35 14
6.5 1.91 2.41 2135 25 Y
5.7 1.68 2.33 21%_2 il 5 '
'
' .
]
: DIMENSIONS
D: OF
: MINIMUM BEAM SECTIONS
|
|
|
Nootion | Depth | weight | B T F M N R: R:
212 6 12.5 3.33 .23 1.550 488 23 .33 14
214 5 10.0 3.00 21 1.395 443 21 31 13
213 4 ol 2.66 19 1.235 .396 .19 .29 1L
222 3 5.7 2.33 i Iy 1.080 | .350 A7 27 .10




THE PHOENIX IRON COMPANY

17

PROPERTIES
| OF
i oL BEAMS
~+-C=% Web + 15
I\?o'ex’;:iztn}?%n AXIS 1-1 AXIS 2-2 Depth
Foot Pounds | Moment Radius . Moment Radius g of
at 18,000 lbs. of of Section of of Section Beam,
per Sq. Inch Inertia Gyration Modulus Inertia Gyration | Modulus Inches
13,050 26.2 287 8.7 2.34 .68 1.31 6
12,000 24.0 2.35 8.0 2.07 .69 1.20
10,950 22.0 2.43 7.8 1.85 71 1.11
9,150 15.2 1.87 6.1 1.68 .62 1.02 5
8,100 13.6 1.94 5.4 1.43 .63 91
7,350 12.2 2.04 4.9 1.23 .65 .82
5,400 71 1.52 3.6 1.01 57 70 4
5,100 6.8 1.56 3.4 .93 .58 67
4,800 6.4 1.60 3.2 .85 .58 62
4,500 6.0 1.63 3.0 79 .59 .59
2,850 2.9 1.14 1.9 .59 52 A7 3
2,700 07 1.19 1.8 .52 .52 43
2,550 2.5 1.22 1.7 46 .52 40
BEAM CONNECTIONS
—— 1 —— - : =
r'il?—I_I_ Sgl g |5e|wg|sl =f|=8]|.8/98| 28| =
i N §5| 85 |22| 28|78 25|85 ¥ 25| 3= | B
= 2|2 gl o .5 - e b
g"*g 5= EH gf. o] 5-5 M 5...: Al 28 =]
5 —_—— i f s [ e E———
Y A 2 |40 (3 [ 28| 2% | 6 |, |22 M6 [17.25 6
o =2 |oog | 14 [14.75
L6 X r:)ys X 214 2 l254 | 3¢ [12.5
L 1%] 3% | % | % | % | 6 |2, 234 3% [14.75) &
2 (2% | 24 |12.25]
2 1254 | 34 [10.0
EIEs 126 25 | 5 | 56 | 26 | 6 |o [2%| % [10.5 | 4
gllg 412 | % | B8
y o 256 | 3 | 8.5
2% | 36 | 7.7
4’ and 3" Y /
160134 [ %8 | M | 36| 6 [R.[2%| 24| 75| 3
s 3 / Xm
 eratakald SE 125 | 95 | 6.5
3 a2 gl 28| 57

All rivets in standard connections are 3{" diameter. Weights of standard connections include

the shop rivets, but no field rivets.
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2
— PROPERTIES
4 OF
x_.J}. STANDARD CHANNELS
2
Depth Weight Area Width Thickness
Section of per of of &}
Number Channel, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
140 15 55.0 16.18 3.81 3134 81 134
50.0 14.71 3.72 384 72 2
45.0 13.24 3.62 3% .62 %
40.0 1176 3.52 317 .52 176
35.0 10.29 3.42 313 42 136
33.9 9.97 3.40 313 40 134
141 12 40.0 11.76 3.41 313 15 34
35.0 10.29 3.29 3% .63 %
30.0 882 | 317 3% 51 14
25.0 7.356 3.05 3l .39 3%
20.7 6.09 2.94 2154 .28 %o
N M_ DIMENSIONS
:.H‘-Rz -.l L
r |(/R< + oF
"
-5 ! +F MINIMUM CHANNEL
o ) SECTIONS
] PR wagis | B v F M N R: R:
140 15 33.9 3.40 40 3.00 1900 .40 .50 .24
141 12 20.7 2.94 28 2.66 723 .28 .38 17




THE PHOENIX IRON COMPANY 19
2P
PROPERTIES T3 5K
OF i
|
o — STANDARD CHANNELS i ke
"

C=Web +15 ; : x-%
Iv?::;:g?%n AXlS. 1-1 A'XIS 2-2 i De;;th
5‘?‘1’; OP(;)(;TS: Mooment Ragflus Section Mo(x)x;ent Raslfms Section |of Center Chaonnel.
perS’q Inch | Inertia |Gyration Kot Inertia | Gyration pesdiuiusiion G;?vnt_v Inches
86,100 430.2 5.16 57.4 12.1 87 4.1 .82 15

80,550 402.7 5.23 53.7 11.2 87 3.8 .80
75,000 375.1 5.32 50.0 10.3 .88 3.6 .79
69,450 347.5 5.44 46.3 9.3 .89 3.4 .78
64,050 319.9 5.58 42.7 8.4 91 3.2 .79
62,700 313.9 5.61 41.8 8.2 91 3.2 79
49,200 196.9 4.09 32.8 6.6 .75 2.5 72 12
44,850 179.3 4.17 29.9 5.9 .76 2.3 .69
40,350 161.6 4.28 26.9 5.2 7 2.1 .68
36,000 144.0 4.43 24.0 4.5 .78 1.9 .68
32,250 128.8 4.60 21.56 3.9 .80 i [ .70
CHANNEL CONNECTIONS
- e M B - -
g - ‘8|29 Bl Yol ®
gl 82| 82|L8|25|58|58|e8|08| 82| 2
22| %8 (22| 58| 4= | E|BR | 28| B2 | 2| &
214 [1214] 184 Y6 | 76 | 12 [S | 25| 26 | 55.0| 15
2 24 o X % | 234|134 | 50.0
2104 3115 5 % 134" |2 o o b boad by
124 X 315 X 3% X 115" |9 14 - 214| 54 |40.0
19 Ibs. 2 A | 2%l 15 | 35.0
. |2 g 2% ¥ |33.9
D{IEEN
: :Ef 2 |10 |1 |3 |%|12|F |234136|400] 12
T ==t % X 4| 214 1145 | 35.0
‘g"g. 2 14 mv: 215 %5 | 30.0
s 134 % X5 | 204 7% |25.0
- 1% Y% N |25 3% |207
2104 X 31 X 3% X 813" All rivets in standard connections are 3{” diameter. Weights
14 1bs. gf lsltapdatrd connections include the shop rivets but not the
eld rivets.




20 THE PHOENIX TRON COMPANY
2
oy PROPERTIES
OF
x_.ll._ STANDARD CHANNELS
2 : ;
Depth : Weight Area Width Thickness
Section o per of of of
Number Channel, Foot, Section, Flange, ‘Web,
Inches Pounds Sq. Inches Inches Inches
130 10 35.0 10.29 3.18 3345 .82 134
30.0 8.82 3.03 3l .67 14
25.0 7.35 2.89 274 .53 176
20.0 5.88 2.74 234 .28 3%
15.3 4.50 2.60 2196 24 U
233 9 25.0 7.35 2.81 21345 61 19
20.0 5.88 2.65 2204 45 s
15.0 4.41 2.48 2154 .28 %
13.4 3.94 2.43 2Us 23 149
122 8 21.25 6.25 2.62 25 .58 196
18.75 5.51 2.53 2174 49 14
16.25 4.78 2.43 2Us 39 136
13.75 4.04 2.34 2114 .30 s
11.50 3.38 2.26 2 22 Yo
"INF M_ DIMENSIONS
: _“Ra2 —1 3
o Jer oF
- : <" MINIMUM CHANNEL
Lo SECTIONS
Noouon | DB | weight | B T F v N R R:
130 10 15.3 2.60 24 2.36 633 24 34 14
233 9 13.4 2.43 23 2.20 597 .23 .33 .14
122 8 11.5, | 2.26 22 2.04 .560 22 .32 13
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8 ey
PROPERTIES =y o K
[}
OF —f—1 IT
1
i — STANDARD CHANNELS et
C=Web +1 ' g
Resisting AXIS 1-1 AXIS 2-2
Moment in Tocation| Depth
I';";’g (})’(%li‘g: Mon;ent Radiius Section Mon;ent Ra,dfius Section |of Center Cha(:fnel
1 : of 7 o sl '
.:)er Sq. Inch | Inertia Gyr(z);,tion S ens Inertia Gyr(;tion ModyEiior GS?V“" Inches
34,650 115.5 3.35 23.1 4.6 .67 1.9 .69 10
30,900 103.2 3.42 20.6 4.0 67 1.7 .65
27,300 91.0 3.52 18.2 3.4 .68 1.5 .62
23,550 78.7 3.66 15.7 2.8 .69 1.3 .61
20,100 67.2 3.86 13.4 2.3 72 1.2 .64
23,550 70.7 3.10 15.7 3.0 .63 14 61 9
20,250 60.8 3.22 13.5 2.4 .64 1.2 .58
16,950 50.9 3.40 11.3 1.9 .66 1.0 .59
15,900 47.7 3.48 10.6 1.8 .67 97 .61
17,850 47.8 2.76 11.9 2.2 .60 1.10 .59 8
16,500 43.8 2.82 11.0 2.0 .60 1.02 .57
15,000 39.9 2.89 10.0 1.8 .61 94 .56
13,500 36.0 2.99 9.0 1.5 .62 .86 .56
12,150 32.5 3.10 8.1 1.3 .63 79 .58
CHANNEL CONNECTIONS
PR [ 3o w
&) -B sl = bl sell - & =l @
= b : . 171 v
8% |27 | 37|55 | 42 FR(P=| 35|34 gl 8
2 [8M| % |Us |24 | 8 | |234 28 | 85.0[ 10
1% Us xg 2%l 24 | 30.0
1% Us W= 215 % | 25.0
115 e XR| 2%6| Us | 20.0
1% s o) 254 %4 | 15.3
134 (7% % | % | %4 | 8 |2 .| 26 146 | 26.0] 9
10, 9” and 8” 1% s é__e 215 15 | 20.0
21°6 X4 X 3% X5 |12 o - | 295 35 | 15.0
13 Ibs. 1% “s 5| 28| | 134
1151614 | 7% | 36 | 34 | 8 |o | 2Us| 54 [21.25) 8
1% 3% X_g' 2151 % |18.76
135 3% o~ | 2%s| Us 16.25
14 3 X | 25%| 35 [13.75
14 b © | 254 % |11.50
All rivets in standard connections are 3{” diameter. Weights of standard connections include
the shop rivets but no field rivets.
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THE PHOENIX TRON COMPANY
2
gl PROPERTIES
OF
x_.ll._ STANDARD CHANNELS
2
Depth Weight Area Width Thickness
Section of er of of 0!
Number Channel, oot, Section, Flange, Web,
Inches Pounds Sq. Inches Inches Inches
136 7 19.75 -5.81 2.51 214 .63 5%
17.25 5.07 2.40 2136 .52 176
14.75 4.34 2.30 2545 42 136
12.25 3.60 2.19 234 51 5G
9.80 2.88 2.09 23 21 16
144 6 15.50 4.56 2.28 2% .56 Us
13.00 3.82 2.16 2545 44 Us
10.50 3.09 2.03 2% a1 5
8.20 2.41 1.92 1296 .20 3
N M_ DIMENSIONS
erz _.l - OF
. I(/Rn ® 3 V _’F
B | ! +F  MINIMUM CHANNEL
S SECTIONS
ouon | Depth. | weiait | B T F M N R R:
136 7 9.8 2.09 21 1.88 523 21 31 13
144 8.2 1.92 .20 1.72 AR7 .20 .30 12




THE PHOENIX IRON COMPANY

= PROPERTIES
Bm— STANDARD CHANNELS
ALl c-web+% &
Resisti - 5
FMon]l:';:?'i;n AXIS. 1-1 A'XIS 2-2 — D‘e)?th
to;)g (1))(‘))0“?[;1: Mo‘r)r;ent Raéifxus Section Mo(x)r;em, Ra:)ifnus Section [of Center Cannl]
.per éq Inch | Inertia Gyration Modulus Inertia | Gyration Modulus jof GS‘(“'“'V Inches
14,250 33.2 2.39 9.5 1.8 .56 .96 .58 7
12,900 30.2 2.44 8.6 1.6 .56 87 .55
11,700 27.2 2.50 7.8 1.4 57 79 53
10,350 24.2 2.59 6.9 1.2 .57 B | .53
9,150 91.2 2.71 6.1 1.0 .58 63 .55
9,750 19.5 2.07 6.5 1.3 .53 73 54 6
8,700 17.3 2.13 5.8 11 .53 .65 52
7,500 15.1 2.21 5.0 .87 .53 57 .50
6,600 13.1 2.33 4.4 70 54 .50 52
CHANNEL CONNECTIONS
- = M To - 2
[& ) % i Y e S & $ =
8% | 25|55 [55 | 5z BR|PL| 85|88 By R
oI ‘
125|535 | %4 | 36| % | 8 2%l 114 [19.75| 7°
: 1% 3% X | 2%6| %6 (17.25
14 3% o= | 2% Y5 |14.75
14 % = | 2% %6 [12.25
7 and 6" 1Y 3% w |2%| Y4 | 9.80
21°6 X4 X 35 X2
i e, 134|4% | 34 | 36 | 5% | 6 | |24 54 [15.50| 6
134 3 X 5| 29| 15 [13.00
14 3% = [ 2941 3% [10.50
1% 34 3: 254 14 | 8.20

All rivets in standard connections are 3{” diameter.
the shop rivets, but no field rivets.

Weights of standard connections include
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2
i TN PROPERTIES
OF
x__,jl, STANDARD CHANNELS
2
Depth Weight Area Width Thickness
Section o er of of of
Number Channel, Foot, Section, Flange, Web,
Inches Pounds Sq. Inches Inches Inches
120 5. 11.50 3.38 2.03 2% A7 15
9.00 2.65 1.89 1% .33 16
6.70 1.97 1.75 134 19 36
118 4 7.25 2.13 1.72 123 32 56
6.25 1.84 1.64 1216 24 14
5.40 1.59 1.58 119 18 34
116 3 6.00 1.76 1.60 119 .36 34
5.00 1.47 1.50 1% .26 U
4.10 1.21 141 1134 g 549
N M DIMENSIONS
rjr—R: -.]I [_‘ OF
Bl R T J/ |
"L_K/ ! +F MINIMUM CHANNEL
1
) SECTIONS
poction | Depth | weght | B T 5 M N R R:
120 5 8.7 1.75 19 1.56 450 .19 .29 w11
118 4 5.4 1.58 18 1.40 413 18 .28 J1
116 3 4.1 1.41 AT 1.24 377 5 27 10
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@ ey
PROPERTIES 3t
: OF W
|
——00J STANDARD CHANNELS =k
Sl C=Web+%" x-k i
Resisti - =
Mon::tnltx,li‘n AXIS 1-1 AXIS 2-2 T Depth
Ftoi’g g&;‘?bds Mon;em Radiius Section Mon;ent Radfius Section |of Center Cha?ngel
A 2 o 5 .
npet' Sq. Inclsm Ingrtia Gyration SMecnius In:rtis Gyr?mon Modulos jof G;vny Inches
6,300 10.4 1.75 4.2 .82 .49 .54 .51 5
5,400 8.9 1.83 3.6 .64 .49 46 A8
4,500 7.4 1.95 30! 3 48 49 .38 .49
3,450 4.6 1.46 2.3 44 .45 .35 .46 4
3,150 4.2 1.51 2.1 .38 .45 .32 .46
2,850 3.8 1.56 1.9 .32 45 .29 .46
2,100 2.1 1.08 1.4 31 42 27 46 3
1,800 1.8 1.12 12 25 41 24 44
1,650 1.7 1.17 L .20 41 21 44

CHANNEL CONNECTIONS

H (M ]. |8e : o -
o] 2 o z80| _ @ 8 ©
Secw — B E EHEEHEHE T e [
- L . a FHEEIEEIRT ) R &
l 3= E.- g.—. O éﬂ 2|7 &5 A= Bg =}
134 3% | 5 | %6 | Y6 | 6 (% ;28| %6 (11.50| 5
5" 1% NG (29 | 3% | 9.00
2126 X4 X 3% X2 d Xw (254 | 14| 6.70
©
6 1bs.
1|23 5 |56 | %5 | 6 | 4[2% | 36 | 7.25) 4
1 RN=2125%5 | %5 | 6.25
154, ?é“’ 21141 14 | 5.40
o @
==
15460134 %8 | 4 |26 | 6 >§._532%-, 4 | 6.00] 3
1545 D= 1256 | ¥ | 5.00
154 K longl 14 | 4.10
4" and 3"
& All rivets in standard connections are 3{” diameter. Weights
21°6 X4 X % X2
5 1bs. of standard connections include the shop rivets but no field

rivets.




26 THE PHOENIX IRON COMPANY
2
b PROPERTIES
OF
o SPECIAL CHANNELS
2
Depth Weight Area Width Thickness
Section 0 per of of of
Number Channel, Foot, Section, Flange, Web,
Inches Pounds Sq. Inches Inches Inches
124 15 75.0 22.06 4.491 415 1.116 1%
69.1 20.32 4.375 434 1.000 1
65.9 19.38 4.312 4545 937 1546
62.8 18.47 4.251 414 876 %
59.6 17.53 4.188 434 813 1346
56.4 16.59 4.126 414 751 34
53.2 15.65 4.063 414 .688 146
50.0 14.71 4.000 R 625 %
246 13 55.0 16.18 4.525 4174 .900 2%
50.0 14.71 4.412 4136 787 258
45.0 13.24 4.299 4545 674 B
40.0 11.76 | 4.186 | 436 561 %
37.0 10.88 4.118 414 493 14
35.0 10.29 4.072 45 447 Us
31.8 9.35 4.000 4 375 34
N ™M
- - DIMENSIONS
3 1 OF
L e <y BASE CHANNEL
LN BN SECTIONS
Neotion | Depth | woght | B T F M N Ri R:
124 15 50.0 4.00 625 | 3.375 .906 687 750 375
246 13 31.8 4.00 375 3.625 .880 .340 .500 .250
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2
PROPERTIES & o
OF
SPECIAL CHANNELS s
. 2
AXIS 1-1 AXIS 2-2
Resisting
Moment in | Moment | Radius s Moment | Radius . Location | Depth
Foot Pounds o of Section of of Section | of Center of
at 18,000 Ibs. | Inertia | Gyration | Modulus | [pnertig Gyration Modulus of Gravity Channel,
per Sq. Inch 3 - ~ - Inches
r r x

116,800 584.0 5.14 77.9 25.9 1.08 7.6 1.08 15
110,250 551.5 5.21 73.5 23.9 1.09 7.2 1.06
106,800 533.9 5.25 71.2 22.9 1.09 7.0 1.04
103,350 516.8 5.29 68.9 21.9 1.09 6.8 1.03
99,900 499.1 5.34 66.6 20.9 1.09 6.6 1.02
96,300 481.5 5.39 64.2 19.9 1.10 6.4 1.02
92,700 463.8 5.44 61.8 19.0 1.10 6.2 1.01
89,250 446.2 5.51 59.5 18.0 1.11 6.0 1.01

77,100 334.4 4.55 51.4 18.1 1.06 5.1 1.00 13

72,450 313.7 4.62 48.3 16.7 1.06 4.9 .98
67,650 292.9 4.70 45.1 15.3 1.07 4.6 97
62,850 272.2 4.81 '41.9 13.9 1.09 4.3 97
60,000 259.8 4.89 40.0 13.1 1.10 4.2 98
58,050 251.5 4.94 38.7 12.5 1.10 4.0 99

55,050 238.3 5.05 36.7- | 11.5 111 3.9 1.01




28 THE PHOENIX IRON COMPANY
2
PROPERTIES
=il OF
3 SPECIAL CHANNELS
X
2
Depth Weight Area Width Thickness
Section of per of of of
Number Channel, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
181 12 49.4 14.53 4.000 4 875 %
469 | 1379 | 3.939 | 3ug 814 14
443 | 13.03 | 3875 | 3% 750 3%
418 1220 | 3814 | 3134 689 14
39.2 | 1153 | 3750 | 3% 625 5%
36.7 1079 | 3680 | 3ug 564 %
34.1 10.03 | 3.625 | 3% .500 %
31.6 929 | 3.564 | 3% 439 Us
29.0 853 | 3500 | 3% 375 3%
276 12 41.1 12.09 | 3.701 3114 701 g
370 | 1088 | 3601 | 319 601 196
32.9 968 | 3.500 | 3% .500 14
30.9 9.09 | 3.451 3% 451 A
N M
e, M- DIMENSIONS
i or
3 | Ve | BASE CHANNEL
TR SECTIONS
Number | Degth | Weight | B o F M N R R:
181 12 29.0 3.50 375 | 3.125 .810 437 625 .250
276 12 32.9 3.50 .500 | 3.000 .652 .548 .600 425
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2
PROPERTIES
OF ==
SPECIAL CHANNELS
)
2
AXIS 1-1 AXIS 2-2
Resisting
Moment in | Moment | Radius - Moment | Radius : Location | Depth
Foot Pounds of of - Section of of Section |of Center of
at 18,000 Ibs. | Tnertia |Gyration | Modulus | Tpertia | Gyration Modulus |of Gravity| Channel,
per Sq. Inch Inches
I n S I r S x
63,350 253.4 4.18 42.2 13.4 .96 4.4 94 12
61,150 244.6 4.21 40.8 12.8 .96 4.2 .92
58,850 235.4 4.25 39.2 12:1 97 | 41 91
: 56,650 226.6 4.29 37.8 11.5 97 4.0 91
h 54,350 217.4 4.34 36.2 10.9 97 3.8 .90
52,150 208.6 4.40 34.8 10.3 .98 3.7 .90
49,850 199.4 4.46 33.2 9.7 .98 3.6 .90
47,650 190.6 4.53 31.8 9.1 .99 3.4 91
45,350 181.4 4.61 30.2 8.4 .99 3.3 .93
54,750 218.9 4.26 36.5 11.3 97 4.0 .89 12
51,150 204.4 4.33 34.1 10.3 97 3.8 .89
47,550 190.0 443 31.7 9.4 .98 3.6 .89
45,750 182.9 4.49 30.5 8.9 99 3.5 .90
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30
e
PROPERTIES
R OF
o SPECIAL CHANNELS
X
2
Depth Weight Area Width Thickness
Section o per of o of
Number Channel, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
275 10 35.1 10.32 3.700 314 675 16
31.7 9.32 3.600 319 575 s
28.3 8.32 3.500 31 475 154
26.6 7.82 3.450 3Us 425 s
24.9 732 | 3400 [ 31 375 34
283 10 25.3 7.44 3.550 3% 425 s
23.6 6.94 | 3500 | 31 375 34
21.9 6.44 3.450 3Us 325 5
250 10 21.8 6.41 3.375 334 375 3%
274 9 31.6 9.29 3.703 3114 653 206
28.5 838 | 3.601 319 551 %
25.4 7.47 3.500 3% 450 s
23.9 7.03 3.451 36 401 136
N M
ST . DIMENSIONS
£ i‘}F OF
Sl J BASE CHANNEL
ey SECTIONS
Nooton | Depth | weignt | B T F v N R R:
275 10 28.3 | 3.500 475 3.025 628 522 575 .400
283 10 23.6 3.500 375 3.125 .555 445 .500 .350
250 10 21.8 3.375 375 3.000 489 406 .400 .300
274 9 254 | 3.500 | .450 | 3.050 .603 497 .550 .375
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2
PROPERTIES
OF ) Lot ik
SPECIAL CHANNELS N
. X
2
i AXIS 1-1 AXIS 2-2
Resisting
Moment in | Moment | Radius . | Moment | Radius i kb Location | DPepth
Foot Pounds of of Section of of Section | of Center of
at 18,000 1bs. | Inertia |Gyration | Modulus | Tpertia Gyration | Modulus |of Gravity| Channel,
per Sq. Inch Inches
I r S 1 r S X

40,350 134.4 3.61 26.9 10.4 1.00 3.8 .95 10

37,800 126.0 3.68 25.2 9.5 1.01 3.6 .95

35,250 117.7 3.76 23.5 8.6 1.01 3.4 .96

34,050 113.5 3.81 22.7 8.1 1.02 3.3 97

32,850 109.4 3.87 21.9 7.6 1.02 3.2 98 -

31,950 106.5 3.78 21.3 7.9 1.03 3.0 94 10

30,600 102.4 3.84 20.4 7.5 1.04 29 .96

29,400 98.2 3.90 19.6 7.0 1.04 2.8 .98

27,450 91.6 3.78 18.3 6.2 .99 2.5 87 10

33,300 100.0 3.28 22.2 0.7 1.02 3.6 .98 9

31,350 93.9 | 335 | 209 | 89 | 1.03 34 .98

29,250 87.7 3.43 19.5 8.0 1.03 3.2 1.00

28,200 84.8 3.47 18.8 7.5 1.03 3.1 1.01
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2
PROPERTIES
e | R OF
J SPECIAL CHANNELS
X
2
Depth Weight Area Width Thickness
Section of per of of of
Number Channel, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
273 8 28.2 8.29 3.700 34 625 %
25.5 7.50 3.600 319 525 176
22.8 6.71 3.500 3% 425 e
21.4 6.29 3.450 3%s 375 3%
284 8 25.5 7.50 3.228 3% .603 19
22.7 6.68 3.125 3% .500 b2
20.0 5.88 3.026 3% 401 136
19.3 5.68 3.000 3 375 3%
18.7 5.50 2.978 2318 .353 g
272 7 25.0 7.35 3.698 3145 .598 196
22.7 6.68 3.601 319%; 501 %
20.3 5.97 3.500 3% 400 1384
19.1 5.62 3.450 3Us .350 g
285 7 20.0 5.88 3.101 33 476 156
17.6 5.18 3.000 3 375 3%
16.4 4.82 2.950 2154 325 21
271 6 18.0 5.29 3.632 354 472 156
15.3 4.50 3.500 314 .340 11
N ™M
- e DIMENSIONS
= i3, OF
B 3 BASE CHANNEL
TR A SECTIONS
| Ot | B = F M N R R:
273 8 22.8 3.50 425 3.075 579 471 .525 375
284 8 19.3 3.00 375 | 2.625 .546 454 .500 .350
272 7 20.3 3.50 400 3.100 .554 446 .500 .350
285 v 17.6 3.00 375 | 2.625 5217 | .429 475 .325
271 6 15.3 3.50 .340 3.160 440 .330 .385 .300
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2
PROPERTIES
OF 051 g
SPECIAL CHANNELS e
[
AXIS 1-1 AXIS 2-2
Resisting
Moment in | Moment | Radius gk o Moment | Radius Gk Location | Depth
Foot-Pounds of of Section of of Section |of Center of
at 18,000 lbs. [ Inertia | Gyration Modulus | Tnertia | Gyration | Modulus |of Gravity| Channel,
per Sq. Inch Inches
I r S I r S X
27,000 72.2 2.95 18.0 9.0 1.04 3.4 1.02 8
25,500 67.9 3.01 17.0 8.2 1.05 3.2 1.02
23,850 63.7 3.08 15.9 7.4 1.05 3.0 1.04
23,100 61.5 3.13 154 6.9 1.05 2.9 1.05
23,550 63.0 2.90 15.7 5.9 .88 2.5 .86 8
21,900 58.6 2.96 14.6 5.3 .89 2.3 .85
20,400 54.3 3.04 13.6 4.7 .89 2.2 .86
19,950 53.2 3.06 13.3 4.5 .89 2.1 .87
19,650 52.3 3.08 13.1 4.4 .89 2.1 .87
21,450 50.2 2.61 14.3 8.3 1.06 3.2 1.06 D
20,250 47.4 2.66 13.5 7.6 1.06 3.0 1.07
19,050 44.5 2.73 12.7 6.7 1.06 2.8 1.09
18,450 43.1 2.77 12.3 6.3 1.06 2.7 111
17,250 40.4 2.62 11.5 4.7 .90 2.1 .88 v
16,050 37.5 2.69 10.7 4.2 .90 2.0 .90
15,450 36.1 2.74 10.3 3.9 .90 1.9 91
13,950 27.8 2.30 9.3 6.0 1.06 2.3 1.04 6
12,750 25.4 2.38 8.5 5.1 1.07 2.1 1.08
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2— &—1—2

dms of ﬁllet
5" for8 X 8
34" for6 X 6

PROPERTIES OF ANGLES
EQUAL LEGS

AXIS 1-1 AND AXIs 2-2 | A4S
Weight A;ea Location
Section Size, Thickness, er Section, |of Center Moment| Radius | gection | Radius
Number [ Inches Inches oot, 3q. of of of  |Modulus of
Pounds | Tnches | Gravity Inertia | Gyration Gyration
X I E S r min.
240 8X8 1Y 63.5 | 19.12 | 245 | 106.5 | 2.40 19.2 1.55
144 56.9 | 16.73 | 2.41 98.0 | 2.42 17.5 1.656
145 54.0 15.88 2.39 93.5 | 2.43 16.7 1.56
1 51.0 | 15.00 | 2.37 89.0 | 2.44 15.8 1.56
134 48.1 14.15 2.34 843 | 2.44 14.9 1.56
% 45.0 | 13.23 2.32 79.6 2.45 14.0 1.56
B 42.0 | 12.35 2.30 74.7 2.46 13.1 1.57
34 389 | 11.44 2.28 69.7 | 2.47 12.2 1.57
104 35.8 10.53 2.25 64.6 2.48 11.2 1.58
%% 32.7 9.62 2.23 59.4 | 2.49 10.3 1.58
Us 29.6 8.71 2.21 54.1 2.50 9.3 1.58
15 26.4 761219 48.6 | 2.51 8.4 1.58
127 6X6 1Y 46.9 13.79 1.95 41.9 1.77 10.3 1.16
1% 42.2 12.41 191. 38.8 1.78 9.5 1.16
1% 39.5 11.71 1.89 37.1 1.79 9.0 1.16
1 37.4 | 11.00 1.86 35.5 1.80 8.6 1.16
1345 35.3 | 10.38 | 1.84 83.7 | 1.80 8.1 1.16
% 33.1 9.73 | 1.82 319 | 181 7.6 1.17
134 31.0 9.12 1.80 30.1 1.82 7.2 1.17
34 28.7 8.44 1.78 28.2 1.83 6.7 17
14 26.5 779 | 1.75 28.2 | 1.83 6.2 g I g
5% 24.2 7.12 1.73 24.2 1.84 5.7 1.37
s 21.9 6.44 1.71 22.1 1.85 5.1 1.18
5 19.6 5.76 1.68 19.9 1.86 4.6 1.18
Us 17.2 5.06 1.66 177 1.87 4.1 1.19
3% 14.9 4.38 1.64 15.4 1.88 3.5 1.19
4s 12.5 3.68 1.62 13.0 1.89 3.0 1.20
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PROPERTIES OF ANGLES ; g
EQUAL LEGS i
5 b
| 3
Radius of Fillet, 3g”
AXIS 1-1 AND AXIS 2-2 A;;’E:.I;s
Weight A(x;;:a Location
Section Size, Thickness, r Section, [of Center| Moment| Radius | gection | Radius
Number | Inches Inches oot, 8q. of of of  |Modulus of
Pounds Inches | Gravity Inertia | Gyration Gyration

b ¢

r

S

r min.
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|
3\ f=
T PROPERTIES OF ANGLES
N EQUAL LEGS
I 3

Radius of Fillet, 34"

AXIS 1-1 AND AXIS 2-2 | A%IS
Weight A‘r)?u Location
Section Size, Thickness,| per Section, [of Center| Moment| Radius | gection | Radius
Number | Inches Inches | Foot, Sq. of of | ool Inrsavlus of
Pounds Inches | Gravity Inertia | Gyration Gyration
x | | T S r min.
15 [38X3Y| %% 18.3 5.38 1.19 5.5 1.01 2.4 .66
B | 171 | 508 | 237 | 83 | 102 |'23 | &%
4 16.0 4.71 1.156 5.0 1.03 2.1 67
4 14.8 4.35 1.12 4.7 1.04 2.0 .67
54 13.6 | 4.00 1.10 4.3 1.04 1.8 .68
s 12.4 3.65 1.08 4.0 1.05 1.6 .68
14 11.1 3:26 1.06 3.6 1.06 1.5 .68
% 908 | 288 | 104 | 33 | 107 | 1.3 | .68
3% 8.5 2.50 1.01 29 1.07 1.2 .69
6 7.2 2.12 .99 2.5 1.08 98 .69
14 58 | 171 97 | 20 | 1.00 79| 69
36 4.4 1.29 94 1.6 1.10 .60 .69
16 3X3 % 16.5 4.85 1.06 3.3 .86 17 .57
1346 15.5 4.56 1.04 3.2 .86 1.6 .57
%4 14.4 4.24 1.02 3.0 87 1.5 .57
1146 13.0 3.82 1.00 2.8 .87 14 .57
5% 11.5 3.38 .98 2.6 .88 1.3 .57
Us 10.4 3.06 .95 2.4 .89 1.2 .58
14 9.4 2.76 .93 2.2 .90 1.} .58
s 8.3 2.44 91 2.0 91 .95 .58
3% 7.2 2.12 .89 1.8 91 .83 .58
5 61| 179 | 87| 15 92 a1| 59
Y 4.9 1.44 .84 1.2 93 .58 .59
s 3.7 1.09 .82 .96 94 44 .60
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3 =X
Sl
— =
PROPERTIES OF ANGLES 2 J'F'z

EQUAL LEGS i

Radius of

fillet 14"

AXIS 1-1 AND AXIS 2-2 | A8
Weight A(r’?u Location
Section Size, * |Thickness, er Section of Center| Moment| Radius | geetion | Radius
Number [ Inches Inches Foot, Sq. of of of  |Modulus of |
Pounds Inches | Gravity Inertia | Gyration Gyration
x I r S r min.

17 [2ux2y| 5% |96 | 282 | 85 | 14 7 | 87 | a7
s 8.6 '2.53 .83 1.3 73 .80 A7
1% b i 2.26 81 1.2 74 a3 A7
Us 6.8 2.00 78 151 75 .65 A48
3% |59 | 174 | 78 9| 7 | 5| a8
s 5.0 1.47 .74 .85 .76 48 49
Y 4.1 1.21 72 .70 77 .39 49
s 3.07 .90 .69 .55 .78 .30 49
18 2X2 Us 5.3 1.56 .66 54 .59 .40 .39
3% 4.7 1.38 .64 48 .59 .35 .39
s 3.92 1.15 .61 42 .60 .30 .39
Y 3.19 94 .59 .35 .61 25 .39
3¢ lasel s | & 28| 62 | .19 | 40
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]
0
N | PROPERTIES OF ANGLES
Y S?\—,v’ UNEQUAL LEGS
| 3

Radius of Fillet, 14"

AXIS 1-1

Section Size, |Thickness, w;le%'bt A;f:a g;"&‘;‘,:;’; l\Inglent Ra(()lfius Section

Number | Inches Inches PFo(\)S)t(is sSqe.cIt;ocrlx].e - of Gravity| Inertia | Gyration | Modulus
X I r S

197 8X6 1% 50.5 14.85 2.70 88.9 2.45 16.8

145 47.5 13.97 2.68 84.9 2.47 -16.0

1 44.2 13.00 2.65 80.8 2.49 15.1

1545 41.7 12.26 2.63 76.6 2.50 14.3

% 39.1 11.50 2.61 72.3 2.51 13.4

134 36.5 10.74 2.59 67.9 2.52 12.5

% 33.8 | - 9.94 2.56 63.4 2.53 11.7

146 31.2 9.18 2.54 58.8 2.54 10.8

% 28.5 8.38 2.52 54.1 2.54 9.9

Us 25.7 . 7.56 2.50 49.3 2.55 8.9

b2 23.0 6.76 2.47 44.3 2.56 8.0

s 20.2 5.94 2.45 39.2 2.57 7.1

*182 | 8X3k% | 1 35.7 10.50 3.17 66.2 2.51 13.7

1545 33.7 9.91 3.14 62.9 2.52 12.9

V| 9.32 3.12 59.4 2.53 12.2

1345 29.6 8.71 3.10 55.9 2.54 11.4

% 27.5 8.09 3.07 52.3 2.55 10.6

g 25.3 7.44 3.05 48.5 2.56 9.8

5% 23.2 6.82 3.03 44.7 2.57 9.0

Us 21.0 6.18 3.00 40.8 2.57 8.2

15 18.7 5.50 2.98 36.7 2.58 7.3

U 16.5 4.85 2.95 32.5 2.59 6.4

3% 14.3 4.21 2.93 28.3 2.60 5.5

* Special
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B .
PROPERTIES OF ANGLES  °\ :
UNEQUAL LEGS 2 \—.v’

(] 3

Radius of Fillet, 14"

AXIS 2-2 AXIS 3-3
Location Moment Radius A Radius . "
o‘;f(g'?vzi; In::tiu Gyr?iiion 1&?{;\‘335 Gyr?;ftion T}il:‘l’(l:le:ss. Ig:’ieés
y I X S r min.
1.70 42.5 1.69 9.9 1.27 14 8 X6
1.68 40.7 Y g & 9.4 1.27 145
1.65 38.8 1.73 8.9 1.28 1
1.63 36.8 1.73 8.4 1.28 1545
1.61 34.9 1.74 7.9 1.28 %
1.59 32.8 1,786 7.4 1.29 134
1.56 30.7 1.76 6.9 1.29 3%
164 1 28.6 197 6.4 1.29 14
1.52 26.3 1. 5.9 1.30 5%
1.50 24.0 1.78 5.3 1.30 s
1.47 21.7 1.79 4.8 1.30 b2
1.45 19.3 1.80 4.2 1.30 s
.92 7.8 .86 3.0 73 2 | 8X3%
.89 7.4 87 2.9 73 1545
87 71 . 87 2.7 .73 7%
.85 6.7 .88 2.5 .73 1346
.82 6.3 .88 2.3 .73 %4
.80 5.9 .89 2.2 .73 14
.78 5.4 .90 2.0 74 5%
75 5.0 .90 1.8 74 s
a3 4.5 91 1.6 74 5
70 4.1 o T 74 %
.68 3.6 92 1.3 74 3%
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1
-

z—%—‘—z
=
{08

Radius of Fillet, 35"

PROPERTIES OF ANGLES
UNEQUAL LEGS

AXIS 1-1
Section Size, Thickness, W;ght A(x)'ea gfo ét‘;:;:’, ‘.\Io(x)r;ent Rn(():lfius Section
Number | Inches Inches Foot, | Section, |of Gravity| Inertia | Gyration | Modulus
Pounds ([Sq. Inches
x I r S

*241 7X5 B4 32.6 9.59 2.34 43.8 2.19 9.4

L7 30.0 8.82 2.32 40.9 2.20 8.7

14 27.4 8.06 2.30 38.0 221 " 8.1

% 24.8 7.29 2.28 35.0 2.22 7.4

s 22.3 6.56 2.26 31.8 2.23 6.7

14 19.8 5.82 2.23 28.6 2.24 6.0

s 17.3 5.09 2.20 25.4 2.25 5.3

3% 14.7 4.32 2.18 22.2 2.26 4.6

*225 TX3ls 1 32.3 9.50 2.71 45.4 2.19 10.6

1546 30.5 8.97 2.69 43.1 2.19 10.0

% 28.7 8.44 2.66 40.8 2.20 9.4

36 | 268 | 788 | 264 | 384 2.21 8.8

34 24.9 7.32 2.62 36.0 2.22 8.2

14 23.0 6.76 2.60 33.5 2.23 7.6

% 21.0 6.18 2.57 30.9 2.24 7.0

s 19.1 5.62 2.55 28.2 2.25 6.3

s 17.0 5.00 2.53 25.4 2.25 5.7

Pt 15.0 4.41 2.50 22.6 2.26 5.0

3% 13.0 3.82 2.48 19.6 2.27 4.3

91 6 X4 1 30.6 9.00 2.17 30.8 1.85 8.0

1545 28.9 8.50 2.14 29.3 1.86 7.6

% 27.2 8.00 2.12 27.7 1.86 7.2

1345 25.4 7.47 2.10 26.1 1.87 6.7

4 23.6 6.94 2.08 24.5 1.88 6.2

14 21.8 6.41 2.06 22.8 1.89 5.8

% 20.0 5.88 2.03 21.1 1.90 5.3

s 18.1 5.32 2.01 19.3 1.90 4.8

b2 16.2 4.76 1.99 174 1.91 4.3

Us 14.3 4.21 1.96 15.5 1.92 3.8

34 12.3 3.62 1.94 13.5 1.93 3.3

6 10.3 3.03 1.92 114 1.94 2.8

* Special
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]
‘ . ~.1x|._
PROPERTIES OF ANGLES \& |
UNEQUAL LEGS = v°
NG
I 3
Radius of Fillet, 35"
AXIS 2-2 AXIS 3-3
gfo&z';;?; Mogx palt Ra(()i pus Section Ra[()iflus Thickness, Size,
of Gravity Inertia Gyration Modulus Gyration - Inches Inches
y I r S r min.
1.34 18.6 1.43 5.1 1.11 134 7X5
1.32 17.4 1.44 4.7 1.11 U
1.29 16.2 1.45 4.4 1.12 14
1.27 15.0 1.45 4.0 1.12 5%
1.25 13.7 1.46 3.7 1.12 s
1.23 12.3 - 1.47 3.3 1.13 15
1.20 11.0 1.48 2.9 1.13 U
1.18 9.6 | 1.49 2.5 1.13 3%
.96 7.5 .89 3.0 74 1 7X3%
04 72 .89 2.8 .74 1545
91 6.8 .90 2.6 74 %
.89 6.5 91 2.5 74 1346
87 6.1 91 2.3 74 U
.85 5.7 92 2.1 .74 14
.82 5.3 .93 2.0 75 %
.80 4.9 .93 1.8 145 s
78 4.4 .94 1.6 75 Y
D 4.0 .95 1.4 .76 s
.73 . 3.8 .96 1.3 .76 3%
11 b 10.8 1.09 3.8 .85 1 6x4
1.14 10.3 1.10 3.6 .85 1545
1.12 9.8 Sl 3.4 .86 %
1.10 9.2 7 Iy ¢ 3.2 .86 1345
1.08 8.7 R 111 3.0 .86 %
1.06 8.1 1.13 2.8 .86 14
1.03 7.5 1.13 2.5 .86 %
1.01 6.9 1.14 2.3 87 s
.99 6.3 1.15 2.1 87 b2
.96 5.6 1.16 1.8 87 Us
94 4.9 117 1.6 .88 3%
92 4.2 118 1.3 .88 5
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I
Senl

z—&;—‘—z
-
¢

Radius of Fillet, 35"

PROPERTIES OF ANGLES
UNEQUAL LEGS

AXIS 1-1
z ; g Weight Area Location | Moment Radius A
B | Tnte | At | o, | sacons | ZSumem] W W
Pounds | Sq. Inches e
x I r S
92 6X3%% 1 28.9 8.50 2.26 29.2 1.85 7.8
154 27.3 8.03 2.24 27.8 1.86 74
% 25.7 7.56 2.22 26.4 1.87 70
1346 24.0 7.06 2.20 24.9 1.88 6.6
34 22.4 6.59 2.18 23.3 1.89 6.1
i, | 206 | 606 | 215 | 217 | 189 5.6
% 18.9 5.56 2.13 20.1 1.90 5.2
Us 17.1 5.03 2.11 18.4 1.91 4.7
15 15.3 4.50 2.08 16.6 1.92 4.2
s 13.5 3.97 2.06 14.8 1.93 3.7
3% PIT 3.44 2.04 12.9 1.94 3.3
6 9.8 2.88 2.01 10.9 1.95 2.7
41 5X4 % 242 7.12 Iy 16.4 1.52 5.0
134 22.7 6.68 1.68 15.5 1.53 4.7
34 21.1 6.21 1.66 14.6 1.54 4.4
146 19.5 5.74 1.64 13.6 1.54 4.1
5% 17.8 5.24 1.62 12.6 1.55 3.7
Us 16.2 4.76 1.60 11.6 1.56 3.4
15 14.5 4.26 1.57 10.5 1.57 3.1
Us 12.8 3.76 1.55 9.3 1.58 2.7
34 11.0 3.24 1.53 8.1 1.59 2.3
s 9.3 2.74 1.51 6.9 1.60 2.0
93 |5x3%| 2% | 227 | 668 | 179 | 157 | 153 | 49
B4 21.3 6.26 137 14.8 1.54 4.6
L1 19.8 5.82 1.75 13.9 1.55 4.3
16 18.3 5.38 1.72 13.0 1.56 4.0
5% 16.8 4.94 1.70 12.0 1.56 3.7
%Us 15.2 4.47 1.68 11.0 1.57 3.3
4 13.6 4.00 1.66 10.0 1.58 3.0
s 12.0 3.53 1.63 8.9 1.59 2.6
3% 10.4 3.06 1.61 78 1.60 2.3
s 8.7 2.56 1.59 6.6 1.61 1.9
U 7.0 2.06 1.57 5.4 1.62 1.6
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PROPERTIES OF ANGLES
UNEQUAL LEGS

1
—X
s
22— __l_z
—'Y
o
| 3

Radius of Fillet, 34"

AXIS 2-2 AXIS 3-3
Location Moment “Radius Saction Radius Thickness, Size,
&f&tﬁ; In:rf'(ia Gyr?:ftion Modulus Gygtion Inches Inches
y 3 r S r min.
1.01 7.2 92 2.9 74 1 6X315
99 6.9 .93 2.7 74 154
97 6.6 .93 2.6 45 %
95 6.2 94 2.4 75 i34
93 5.8 94 23 75 %
90 R L o 2.1 75 A
.88 5.1 .96 1.9 .75 5%
.86 4.7 .96 1.8 a5 s
83 4.3 97 1.6 .76 P
.81 3.8 .98 14 .76 Us
.79 3.3 .99 1.2 i 3%
.76 2.9 1.00 1.0 ek s
1.21 9.2 1.14 3.3 84 % 5%4
1.18 8.7 1.15 3.1 .84 1346
1.16 8.2 1.15 29 .84 34
1.14 LR 1.16 2.7 .84 14
1.12 7.1 1.17 2.5 84 5%
1.10 6.6 1.18 2.3 .85 Us
1.07 6.0 1.18 2.0 .85 P2
1.05 5.3 1.19 1.8 85 i
1.03 4.7 1.20 1.6 .86 34
1.01 4.0 1.21 1.3 .86 0
1.04 6.2 96 2.5 75 % 5%31%
1.02 5.9 97 2.4 75 Be
1.00 5.6 98 2.2 75 34
97 5.2 .98 2,1 Ja5 14
.95 4.8 .99 1.9 75 5%
.93 4.4 1.00 14 a5 Us
91 4.0 1.01 1.6 .75 4
88 3.6 1.01 1.4 76 %
.86 3.2 1.02 1.2 .76 3%
.84 2.7 1.03 1.0 .76 54
.82 2.2 1.03 .84 76 u
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N
B
z—&—‘—‘{z
i
e

Radius of Fillet, 3"

PROPERTIES OF ANGLES
UNEQUAL LEGS

AXIS 1-1
Section Size, Thickness, We;%ht Agea gfogzz?; Mo(r)rfxent Ruéi jus Section
Number | Inches Inches oot, Section, | of Gravity| Inertia | Gyration | Modulus
Pounds | Sq. Inches iz s

x I r S

42 5X3 1346 19.9 5.85 1.86 14.0 1.55 4.5

34 185 | 5.44 1.84 13.2 1.55 4.2

14 71 5.03 1.82 12.3 1.56 3.9

5% 15.7 4.62 1.80 11.4 1.57 3.5

s 14.3 4.21 {7 10.4 1.58 3.2

5 12.8 3.76 1.75 9.5 159 2.9

s 11.3 3.32 1.73 8.4 1.60 2.6

34 9.8 2.88 1.70 7.4 1.61 2.2

20 8.2 2.41 1.68 6.3 1.61 1.9

Y 66 1 194 1.66 5.1 1.62 1.5

*43 415 X3 3 17.3 5.09 1.63 9.7 1:39 3.4

146 16.0 4.71 1.60 9.1 1.39 3.1

5% 14.7 4.32 1.58 8.4 1.40 2.9

% 13:3 | “3:91 1.56 7.8 1.41 2.6

% 11.9 3.50 1.54 7.0 1.42 2.4

s 10.6 3.12 1.51 6.3 1.43 2.1

3% 9.1 2.68 1.49 5.5 1.44 1.8

70 T 2.26 1.47 4.7 1.44 1.5

94 4X3% 134 18.5 5.44 1.36 7.8 1.19 2.9

34 17.3 5.09 1.34 7.3 1.20 2.8

1046 16.0 4.71 1.32 6.9 1.21 2.6

% 14.7 4.32 1.29 6.4 1.22 2.4

o 13.3 3.91 1.27 5.9 1.23 2.1

15 11.9 3.50 1.25 5.3 1.23 1.9

6 10.6 3.12 1.23 4.8 1.24 1.7

3% 9.1 2.68 1.21 4.2 1.25 1.5

5 Vi 2.26 1.18 3.6 1.26 1.3

U 6.2 1.82 1.16 2.9 1.27 1.0

* Special
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PROPERTIES OF ANGLES
UNEQUAL LEGS

]
T
N
2—&:‘—}72
o
] \3

Radius of Fillet, 3¢”

AXIS 2-2 AXIS 3-3
30622?;. Mo‘l;;ent Ra(;itius Section Rn;lfiu.s Thickness, Size,
of Gravity Inertia Gyration Modulus Gyration Inches Inches
¥ 2 4 r S r min.
.86 3.7 .80 ' b .64 1346 5X3
84 3.5 .80 1.6 .64 34
.82 3.3 81 1.5 .64 104
.80 3.1 81 1.4 .64 5%
7 2.8 .82 1.3 .65 s
75 2.6 .83 1.1 .65 b2
A3 2.3 .84 1.0 .65 s
70 2.0 84 80 65 35
.68 1.8 .85 .75 .66 s
.66 14 .86 .61 .66 b
.88 3.4 82 1.6 .64 34 414X3
.85 3.2 .83 1.5 .64 106
.83 3.0 .83 1.4 .64 5%
81 2.8 .85 1.3 .64 s
.79 2.6 .85 11 .65 ]
.76 2.3 .85 1.0 .65 U6
.74 2.0 .86 .88 .66 3%
72 1.7 87 75 .66 0
1411 5.5 1.01 2.3 a2 134 4%3%%
1.09 5.2 1.01 2.1 a2 34
1.07 4.9 1.02 2.0 a2 146
1.04 4.5 1.03 1.8 a2 5%
1.02 4.2 1.03 144 a2 9
1.00 3.8 1.04 1.5 a2 b2
.98 3.4 1.05 1.3 a2 s
.96 3.0 1.06 1.2 a3 3%
93 2.6 1.07 1.0 73 1
91 2.1 1.08 82 73 Y
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I
i
N
z—&;‘vz
i
o

Radius of Fillet, 35" for
4% 3"and 315X 3"

PROPERTIES OF ANGLES
UNEQUAL LEGS

14{" for 3V5X 215"
AXIS 1-1
Seotion | Size, |Thickness, v:;ﬁm “6t" . | Location | Moment | Radius | g ;0
Number | Inches Inches oot, Section, | of Gravity| Inertia | Gyration Modulus
Poun Sq. Inches
x I r S
4t 4X3 % 19.1 5.62 1.46 v i 4 1.21 3.0
134 171 | 5.03 1.44 7.3 1.21 2.9
34 16.0 4.71 1.42 6.9 1.22 2.7
146 14.8 4.35 1.39 6.5 1.22 2.5
% 13.6 4.00 1.37 6.0 1.23 2.3
Us 12.4 3.65 1.35 5.6 1.24 2.1
b2 10 K | 3.26 1.33 5.0 1.25 1.9
% 98 | 2588 1.30 45 1.25 1.7
3% 8.5 2.50 1.28 4.0 1.26 1.5
5 72 | 212-| 1.26 3.4 1.27 1.2
U 5.8 1.71 1.24 2.8 1.28 1.0
3 4.5 1.32 1.21 2.1 1.28 .76
95 314 X3 1346 15.8 4.65 1.23 5.0 1.04 2.2
3% 14.7 4.32 1.21 4.7 1.04 2.1
14 13.6 4.00 1.19 44 1.05 1.9
5% 12.5 3.68 1:07 4.1 1.06 1.8
s 11.4 3.35 - 1.15 3.8°. 1.07 1.6
% 10.2 3.00 1.13 3.5 1.07 1.5
s 9.1 2.68 1.10 3.1 1.08 1.3
3% 7.9 2.32 1.08 2:7 1.09 1.1
1 6.6 1.94 1.06 2.3 1.10 .96
U 54 1.59 1.04 1.9 1.11 .78
) 4.2 1.24 1.02 1.5 1.12 .60
90 |3keX2V5| 4 12.5 3.68 1.27 4.1 1.06 1.9
% 11.5 3.38 1.25 3.8 1.07 157
Us 10.4 3.06 1.23 3.6 1.08 1.6
b2 9.4 2.76 1.20 3.2 1.09 14
s 8.3 2.44 1.18 2.9 1.09 1.3
3% 72 | 212 1.16 2.6 1.10 1.1
s 6.1 1.79 1.14 2.2 1.11 .93
Y 4.9 1.44 1.11 1.8 1.12 75
36 3.71 1.09 1.09 14 1.13 .55
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NS
Do
PROPERTIES OF ANGLES  2— 15;—‘—sz
UNEQUAL LEGS ‘ 3
; Radius of Fillet, 3" for
4X 3" and 314X 3"
14" for 314X 215"
AXIS 2-2 AXIS 3-3
R | et | Rediie Section Radius | Thickness, Size,
of Gravity Inertia Gyration Modulus Gyration Inches Inches
y I r S r min.
.96 3.7 .83 1.8 .64 % 4X3
94 3.5 .83 ) 4 .64 134
92 3.3 .84 1.6 .64 34
.89 3.1 .84 1.5 .64 16
87 2.9 e 14 .64 5%
.85 2.7 .86 1.2 .64 %Us
.83 2.4 .86 1.1 .64 14
.80 2.2 87 1:0 .64 %
78 1.9 88 87 64 34
.76 1.7 .89 74 .65 s
74 14 .89 .60 .65 Y
ol 1.1 .90 45 .65 36
.98 33 . .85 IVE .62 134 3% X3
.96 3.1 .85 1.5 62 34
94 3.0 .86 14 62 16
.92 2.8 .87 1.3 62 5%
.90 2.5 87 1.2 62 U6
.88 23 .88 1.1 62 15
.85 2.1 .89 .98 62 %
.83 1.8 .90 .85 62 3%
.81 1.6 .90 e 63 56
.79 1.3 91 - .58 63 P21
i g .96 92 43 63 36
0l L.y .69 .99 .53 1% 315%x2%
a5 1.6 .69 .92 53 5%
3 1.5 .70 .84 53 Us
.70 1.4 70 76 53 5
.68 1.2 Soil .68 54 46
.66 7 72 .59 54 %
.64 94 73 .50 54 s
.61 .78 74 41 54 U
59 61 75 31 54 s
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Y
!

3

Radius of Fillet, 14"

PROPERTIES OF ANGLES

UNEQUAL LEGS

AXIS 1-1
Section Size, Thickness, ngbt 'A(:;m (};08;';1?; Mo:)r;en\‘, Ra(c);ifius Section
Number | Inches Inches Foot, Section, | of Gravity| Inertia | Gyration | Modulus
Pounds |Sq. Inches
x I r S
86 | 3X21 % 11.0 3.23 1.05 2.5 .90 1.3
s 9.5 2.79 1.02 2.3 91 1.2
15 85 | 2.50 1.00 2.1 91 1.0
s 7.6 2.24 98 1.9 .92 .93
3% 6.6 1.94 .96 i .93 .81
1 56 | 1.65 .93 14 94 .69
Y 4.5, 1.32 91 1.2 .95 .56
3 3.4 1.00 .89 91 .95 43
109 3X2 5% 10.5 | . 3.09 1.13 2.3 .90 1.2
Yo 9.3 2.74 1.11 2.1 91 1.1
b2 7 4 2.26 1.08 1.9 .92 1.0
1 6.8 2.00 1.06 1.7 93 .89
3% 5.9 8 1.04 1.5 .94 78
0 5.0 1.47 1.02 1.3 .95 .66
YU 4.1 1.21 89 1.1 .95 .54
% 31 91 97 84 97 41
184 | 215X2 15 6.8 2.00 .88 1 .75 .70
s 6.1 1.79 .85 1.0 .76 .62
3% 5.3 1.56 .83 91 a7 .55
16 4.5 1.32 81 Rt .78 47
U 3.62 1.06 49 .65 .78 .38
56 2.75 81 .76 .51 .79 .29

D N e | oo o Ay i W e B B ek D g ]
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PROPERTIES OF ANGLES
UNEQUAL LEGS

1
B

N
a—{bie o2
s
T

Radius of Fillet, 14"

AXIS 2-2

AXIS 3-3
(};_og;;ig; Mo:’rf\em Ra(t):lfi & Section Rag s Thickness, Size,
of Gravity Inertia Gyration Modulus Gyration Inches Inches
y I r S r min.
.80 1.6 i 01 .52 5% 3X2%
a7 1.4 a2 .82 .52 1)
.75 1.3 72 .74 .52 5
73 1.2 A3 .66 .52 6
i | 1.0 74 - .58 .52 3%
.68 .90 74 49 .53 546
.66 74 .75 .40 .53 Y
.64 .58 76 31 .53 3
.63 .78 .53 .56 43 % 3X2
.61 .73 .54 .52 43 s
.58 .67 .55 47 43 b2
.56 .61 .55 42 43 6
54 .54 56 187 43 3%
52 AT 57 .32 43 o
49 39 57 - 26 43 A
AT .31 58 .20 A4 %
.63 .64 .56 .46 42 P2 214 X2
.60 53 .87 41 42 s
58 51 58 .36 A2 34 g
.56 .45 .58 Bl 42 0
54 37 .59 .25 42 Y
51 .29 .60 20 43 %
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PROPERTIES

OF
BULB ANGLES

Wei Thickness Thickness Width .
eight of o 1 of Area
Section Size, per Web Flange Bulb of
Number Inches Foot, Ty, T, 5 Section,
Pounds Inches Inches Inches 8q. Inches
290 10 X 315 34.7 .70 .64 2.00 10.21
32.3 .64 .61 1.94 9.50
29.9 .58 .58 1:88 8.79
27.2 .52 485 1.82 8.00
24.8 46 .455 1.76 7.29
{ 224 .40 425 1.70 6.59
201 9 X 3% 30.8 .68 .62 1.85 9.06
28.6 .62 .59 1.79 8.41
| 26.4 56 56 1.73 7.76
23.8 .50 465 . 1.67 7.00
21.6 .44 435 1.61 6.35
19.4 .38 405 1.55 5.71
202 8X3%5 | 243 58 55 | 162 7.15
22.3 .52 .52 1.56 6.56
20.0 46 43 1.50 5.88
18.0 .40 .40 1.44 - 5.29,
16.0 34 37 1.38 4.71
DIMENSIONS
(7
MINIMUM BULB ANGLE
SECTIONS
fpuon | Depth | wreigh B A Ri R: R:
290 10 22.4 314 1.30 54 27 40
291 9 19.4 3 107 .54 27 .36
292 8 16.0 315 1.04 .54 27 .32
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X
po
PROPERTIES !
OF § ' >
—_ 1 —-
BULB ANGLES P
|
AXIS 1-1 AXIS 2-2
Moment | Radius i Location | Moment | Radius > Location .
of of Section | of Center 0 of Section | of Center | Section
Inertia | Gyration | Modulus | of Gravity| Inertia Gyration | Modulus | of Gravity| Number
I r S : I r S y
125.6 3.51 23.4 4.69 6.8 81 2.4 79 290
118.1 3.53 22.1 4.69 6.2 81 2.2 S
110.7 3.55 20.9 4.70 5.6 .80 2.0 .75
102.9 3.59 19.6 4.80 5.1 .80 1.8 Jd2
95.4 3.62 18.4 4.82 4.6 .80 1.6 .70
88.0 3.66 17.2 4.85 4.1 79 1.5 .68
90.1 3.16 18.2 4.11 6.3 .83 2.2 .80 2901
84.6 3.18 17.2 4.10 5.7 .83 21 78
79.0 3.20 16.1 4.10 52 .82 1.9 75
73.3 3.24 15.1 4.19 4.7 .82 1:7 a2
67.7 3.27 14.1 4.21 4.2 .82 1.5 70
62.2 3.30 13.1 4.22 3.7 81 1.4 .68
57.0 2.83 12.7 3.53 5.2 .85 1.9 .78 292
53.0 2.85 11.8 - 3.52 4.7 84 h By d 76
48.9 2.89 111 3.61 4.2 .85 1.5 a2
44.9 2.92 10.2 3.61 3.7 .84 1.3 .70
40.9 2.95 9.4 3.62 3.3 .84 1.2 .69
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PROPERTIES
OF

BULB ANGLES

Weight Thickness Thickness Width Asén
Section Size, er “(')eb 1"|f:xf1ge B?lf", of

Number Inches P : "”td % Ts, N, Section,
et Inches Inches Inches Sq. Inches

293 7 X 3% 21.1 .56 T .54 1.47 6.21

19.3 .50 51 1.41 5.68

1741 44 B ! 1.35 5.03

15.3 .38 .38 1.29 4.50

13.6 32 .30 1.23 4.00

294 T X3 20.2 .56 .54 1.47 5.94

; 18.4 .50 51 1.41 5.41

16.4 44 41 1.35 4.82

14.7 .38 .38 1.29 4.32

129 .32 <8h 1.23 3.79

295 6 X3 16.6 .02 49 1.30 4.88

15.0 46 46 1.24 4.41

13.2 .40 365 1.18 3.88

11.7 .34 339 1.12 3.44

10.1 .28 .305 1.06 2.97

296 6 X2% 12.6 A8 44 1.13 3.71

11.3 42 41 1.07 3.32

9.8 .36 .33 1.01 2.88

8.5 .30 .30 .95 2.50

7.3 .24 27 .89 2.15

DIMENSIONS
OF
MINIMUM BULB ANGLE
SECTIONS

St Depth | weight B A Ri R: Rs

293 ¢ 13.6 3% 91 .54 27 .28

294 7 12.9 3 91 A8 24 .28

295 6 10.1 3 .78 A8 24 24

296 5 7.3 215 .65 42 21 .20
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PROPERTIES
OF
BULB ANGLES

AXIS 1-1 AXIS 2-2
Mo;n g Ra(;lfius Section (};‘o(c:z;i:); Mog;em Ru(():lfius Section g;'o é:gf::. Section
Inertia | Gyration | Modulus |of Gravity| Inertia | Gyration Modulus of Gravity| Number
I ® ; S X ; & r S y
37.5 2.46 9.2 2.95 4.8 .88 1.8 .80 293
34.7 2.48 8.6 2.93 4.3 87 1.6 .78
32.0 2.52 8.0 3.03 3.9 .88 1.4 .74
29.2 2.55 73 3.02 3.4 87 1.2 A2
26.4 2.58 6.7 3.01 3.0 .87 j 2 | 2 |
35.4 2.45 9.0 3.08 3.1 a2 1.3 .69 294
32.8 2.46 8.3 3.07 2.8 J2 1.2 .67
30.2 2.50 7.8 3.15 2.5 a2 1.0 .64
27.5 2.53 7.1 3.15 2.2 72 93 .62
24.9 2.56 6.5 3.15 1.9 A | .82 .60
214 2.10 6.1 2.53 2.8 .76 1.2 .70 295
19.7 2.11 5.6 2.51 2.5 75 3.1 .68
17.9 2.15 5.2 2.59 2.2 .75 91 .64
16.2 2.18 4.7 2.58 1.9 75 .80 .63
14.5 2.21 4.3 2.58 1.6 .74 .70 .61
a1 1.74 3.8 2.12 1.5 it | (S .61 296
10.1 1.75 3.5 2.10 1.3 .63 .67 .58
9.1 1.78 3.1 2.06 1.1 .63 .56 .55
8.1 1.81 2.7 2.03 97 .62 49 .53
il 1.83 2.4 2.01 81 .62 42 51
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2
-~
A B e PROPERTIES
OF
TEE BARS
2
: Width Depth Thickness Thickness Weight Area
Section of of of of per of
Number Flange, Bar, Flange, Stem, Foot, Section,
Inches Inches Inches Inches Pounds Sq. Inches
203 : 6 5Y 1 114 to 134 39.4 11.59
202 6 4% 34 154 to 114 28.2 8.29

DIMENSIONS
OF

TEE BAR SECTIONS

Section Depth

Number D Weight B T T: N R: R:
203 5 39.4 6 134 1Y 1 2 M

202 414 28.2 6 145 154 % 3% %




THE PHOENIX IRON COMPANY 55

2
-~
PROPERTIES MWL RTI |
OF |
TEE BARS
. 2
AXIS 1-1 AXIS 2-2
Moment Radius r Location Moment Radius 1
of of Section of Center o of Section 3
Inertia Gyration | Modulus | of Gravity | Inertia Gyration | Modulus 390“0“
umber
I r S b I r S
27.9 1.55 7.9 1.74 18.6 1.27 6.2 203

14.3 1.31 4.6 1.37 13.8 1.29 4.6 202
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2 3
PROPERTIES
—X— OF
) ZEE BARS
3 2
Depth Width foi Weight - Area
Section of of and er of
Number Web, Flanges, Flanges, Foot, _Sectlon,
Inches Inches Inches Pounds Sq. Inches
243 614 3% 7% 34.6 10.18
' 6145 3%6 1346 32.0 9.41
6 315 34 29.4 8.65
242 614 354 1145 28.1 8.26
614 3% 5% 25.4 7.47
6 3% Us 22.8 6.71
149 614 3% 14 21.1 6.21
614 3%s s 18.4 5.41
6 313 3% 15.7 4.62
234 514 334 1345 28.4 8.35
54 35 34 26.0 7.65
3Y 14 23.7 6.97
235 5% 334 54 22.6 6.65
5Us 346 Us 20.2 5.94
5 34 b2 17.9 5.26
236 5% 334 Us 16.4 4.82
545 35 38 14.0 4.12
5 34 6 11.6 3.41
DIMENSIONS
OF
MINIMUM ZEE BAR
SECTIONS
Rection | Depth | wght B T F N R R:
243 6 29.4 3% 34 23 34 0] s
242 6 22.8 315 Us 21545 Us s e
149 6 15.7 315 38 315 3% Mo o
234 5 23.7 34 46 2%s s o s
235 5 17.9 3Y 14 234 14 s 3
236 5 11.6 3Y s 2154 Ao 0 0
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2 3
PROPERTIES
OF Dt i o=}
ZEE BARS }
3 2
AXIS 1-1 AXIS 2-2 AXIS 3-3
Moll)nent Ra;ifius Baction Mogfxent Ra;lfius Saction Ragifus Seqtion
Inertia Gyration Modulus Inertia Gyration Modulus Gyration Number
I r S I r S r min.
50.2 2.22 16.4 19.2 1.37 6.0 .83 243
46.1 2.22 15.2 17.3 1.36 5.5 .82
42.1 2.21 14.0 15.4 1.34 4.9 .81
43.2 2.29 14.1 16.3 1.41 5.0 .84 242
38.9 2.28 12.8 14.4 1.39 4.4 .82
34.6 2.28 11.5 12.6 1.37 3.9 .81
34.4 2.36 11.2 12.9 1.44 3.8 .84 149
29.8 2.35 9.8 11.0 1.43 3.3 .83
25.3 2.35 8.4 9.1 1.41 2.8 .83
28.7 1.86 11.2 14.4 1.31 4.8 .76 - 234
26.2 1.85 10.3 12.8 1.30 4.4 .74
23.7 1.84 9.5 11.4 1.28 3.9 .73
24.5 1.92 9.6 12.1 1.35 3.9 .76 235
21.8 1.91 8.6 10:5 1.33 3.5 .75
19.2 1.91 T, 9.1 1.31 3.0 .74
19.1 1.99 7.4 9.2 1.38 2.9 K 236
16.2 1.99 6.4 0T 1.37 2.5 .76
13.4 1.98 5.3 6.2 1.35 2.0 .75
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2 3
PROPERTIES
g — OF
ZEE BARS
3 2

_ Depth Width EY < vad Weight Area
I‘Slec“gnr V\?efb l"‘latl)'Af es, and Fr():; Sec(:ion
Nk Inches Inc}%es' I?,‘:é‘f;f" Pounds Sa. Inches

237 414 335 34 23.0 6.76

414 35 14 20.9 6.15

34 5% 18.9 5.56

238 414 336 s 18.0 5.29

44 35 15 15.9 4.68

4 3Ys s 13.8 4.06

239 414 346 3% 12.5 3.68

414 3% s 10.3 3.03

4 3Us " 8.2 2.41

231 3Us 234 % 14.3 4.21

3 214 b2 12.6 3.71

230 34Us 234 s 11.5 3.38

3 216 3% 9.8 2.88

229 3Us 234 56 8.5 2.50

3 2114 1Y 6.7 1.97

DIMENSIONS
OF
MINIMUM ZEE BAR
SECTIONS

I‘Slflcx:‘ig:r DeDmh Weight B T F N R R:
237 4 18.9 35 5% 2% 5 6 6
238 4 13.8 3Us Us 254 Us s 36
239 4 8.2 34U P 2134 P2 55 s
231 3 12.6 2114 15 2345 15 A6 6
230 3 9.8 2146 34 2545 3% 0 36
229 3 6.7 2146 Y 2%s Y s s
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2 3
PROPERTIES
OF N i
ZEE BARS
3 4
AXIS 1-1 AXIS 2-2 AXIS 3-3
Mogflent Ra(;lfius Section Mo(x)rfx s Ra&i o Section Rado;us Section
Inertia Gyration Modulus Inertia Gyration | Modulus Gyration Number
I r S I r S r min.
15.0 1.49 7.3 11.2 1.29 4.0 .68 237
13.5 1.48 6.7 10.0 1.27 3.6 67
12.1 1.48 6.1 8.7 1.25 3.2 .66
197 1.55 6.2 9.3 1.33 3.2 .68 238
11.2 1.55 5.5 8.0 1.31 2.8 .67
9.7 1.55 4.8 6.7 1.29 2.4 .66
9.6 1.62 4.7 6.8 1.36 2.3 .69 239
7.9 1.62 3.9 5.5 1.34 1.8 .68
6.3 1.62 3.1 4.2 1.33 1.4 .67
5.3 1.12 3.4 5.7 117 2.3 54 231
4.6 1.12 3.1 4.9 1.15 2.0 .53
4.6 1.17 3.0 4.8 1.19 1.9 .55 230
3.9 1.16 2.6 3.9 1,47 1.6 .54 )
3.6 1.21 24 3.6 1.21 1.4 .56 229
2.9 1.21 1.9 2.8 1.19 1:1 .55
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2
' | PROPERTIES
OF
H COLUMNS
2
. Depth Weight Area Width Thickness
Section of per of of of
Number Column, Foot, Section, Flange, Web,
Inches Pounds | Sq. Inches Inches Inches
37.7 11.09 8.125 814 .500 14
297 8 34.3 10.09 8.000 8 375 3%
32.6 9.59 7.938 71545 313 1
27.5 8.09 6.063 614 438 Us
287 6 25.0 7.35 5.938 51545 .313 6
22.5 6.62 6.063 6114 375 3%
286 6 20.0 5.88 5.938 51545 .250 U
DIMENSIONS
OF
- MINIMUM H COLUMN
SECTIONS
Number | DeBth | Weight | B ¥ F M N c R
297 8 32.6 7.938 313 3.813 .560 .358 6.287 313
287 6 25.0 | 5.938 | .313 | 2.813 | .580 .381 4.256 | .313
286 6 20.0 5.938 .250 2.844 479 .280 4.458 313
Column Formula, A.I.S.C. Specification, on gross section of columns __18000

with a maximum of 15000. In which [ is the unsupported length £l ©

of the column, and r is the corresponding least radius of gyration

18000r2

of the section, both in inches. For main compression members, the ratio = shall
not exceed 120, and for bracing and other secondary members, 200.
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2
PROPERTIES : ;
OF
H COLUMNS
2
AXIS 1-1 AXIS 2-2
M t Radius Moment Radius D?;th
omen 5 Secti A Secti Secti
In::tia G.vr(:xftion Mf’t‘:lt‘l‘?‘r‘ls In((:)rtin Gyr?xftion Mf’c‘lt‘];l)‘l:s Pudiuk N“cnl‘lg:r
I r S I r S Inches g
120.0 3.31 30.2 36.9 1.83 9.1 8 207
115.5 3.40 28.9 35.1 1.87 8.8
112.8 3.45 28.2 34.2 1.90 8.6
49.3 2.47 16.4 16.0 1.41 5.3 6 287
47.0 2.53 15.7 14.9 1.43 5.0
41.0 2.49 13.7 12.2 1.36 4.0 6 286
38.8 2.67 12.9 11.4 1.39 3.8

ALLOWABLE CONCENTRIC LOADS IN THOUSANDS OF POUNDS
FOR H COLUMNS. A.1.S.C. SPECIFICATIONS

Effective a'H 6'H
Length in Feet 37.7 Ibs. | 34.3 Ibs. | 32.6 lbs. | 27.5 Ibs. | 25.0 Ibs. | 22.5 Ibs. | 20.0 Ibs.

e A R 165 150 143 121 110 99 88

R s s i ais i s 165 150 143 121 110 99 88

BNt s s s e s s 165 150 143 116 106 93 83

o 165 | 150 143 110 100 88 79
e 160 146 140 104 95 83 75
L A SR 154 141 135 98 90 78 70
L SR 147 136 130 92 84 73 66
LU USSR 141 130 124 87 79 69 62
O e < el o ¢ wmre s 135 124 119 81 75 64 58
I s < %) s avs v 129 119 114 76 70 60 55
RRER s v s ek 4 123 114 109 72 66 56 51
S A SRR 117 108 104 67 62 53 48
LT 112 | 103 | 100 63 58 | 50 45
e R 106 99 95 59 55 46 42
S o R T 101 94 91 56 51 44 40
R e 92 85 83 49 46 38 35
S e RO 83 78 75
R sy wiie s s 76 71 68
O T 69 64 62
s vis o 63 59 57

Loads below the heavy horizontal lines are for secondary members only.
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NOTES
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TABLES OF ALLOWABLE
LOADS

A.L.S.C. SPECIFICATIONS




64 THE PHOENIX IRON COMPANY

PROPERTIES OF COMPOUND SECTIONS

To find the moment of inertia and radius of gyration of a built section:
assume an axis 1-1 through some convenient point, such as, in sketch
below, the center of gravity of the web plates. Find the distance “d” from
this axis to the center of gravity of each of the component parts of the
section. The area of each component part multiplied by its lever arm “d”
equals the area moment of that part. The moments of all parts above the
axis 1-1 are positive, while those below the axis 1-1 are negative. The
algebraic sum of the area moments divided by the sum of the areas equals
the eccentricity ‘“‘e,”” or distance from the axis 1-1 to the center of gravity
of the whole section, “e” being m.easured above 1-1 if the positive moments
exceed the negative, and vice versa.

To the sum of the moments of inertia of each component part about its
own center of gravity, add the sum of the products obtained by multiplyin
the area of each part by the square of the lever arm “d.” From this tot:
subtract the product of the total area multiplied by the square of the
eccentricity “e.” The result is the moment of inertia about the center of
gravity of section.

To find the moment of inertia about axis 2-2, through the center of
gravity of the section: To the sum of the moments of inertia of each com-
ponent part about its own center of gravity, add the products of the areas
of the component parts each multiplied by the square of the distance “h”
between the axis 2-2 and its center of gravity. This result is the moment of
inertia of the whole section about axis 2-2.

2 Radius of gyration, about any
5 is:
24:fpl Adgl ATE T
. Tl ==
N .
2 8 ’g | 898" :‘ I =moment of inertia, about
a Q5 1e=1745" C. G__cJ that axis;
2() E___*:'__—_: _:'{_‘:'_T * A = area of cross-section
0 >
b | L o Section Modulus:
ol W 5% b.to b.s o i Tl
o o) gleede 5 h
L ) | d L . cand n = distances from cen-
C'lelxil T.44 ter of gravity to extreme
978 fibers.
B AXIS 1-1
A
Area d )Io:ﬁzﬁt Ad2 +Ig =1 .. 101.1 e
1-24 X 14 pl. 12,00 10.5 +1260 1323 .. 1323 | ©=—prg; =1.745
s 02 + 832 750 13 76 2

0.
2-4 X4 X% L2 922 9.
2-20 X % pls. 25.00 §

1

3

; Li-i—Ae?=1c. of g.
2-6 X4 X 5% Lf 1172 1

l Ae?=57.94 X (1.745)2 =176
3930 —176 =1 center of

: 34 W' 833 83
22 —108.1 996 15 101

Total 57.94 + 101.1 3930 | gravity.
Area h Ah? 4+ Ig =129 AXIS 2-2
1-24 X 34 pl. 12.00 .. e 576.0 576
24 X4 X% L® 922 898 743.5 13.5 757
2-20 X 33 pls. 2500 7.44 13838 1.0 1385
2-6 X4 X% L* 11.72 9.78 11210 421 1163

Total 3881 = I3
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LATERAL DEFLECTION OF BEAMS

In the usual cohstruction of buildings the compression flanges of beams
are secured against lateral deflection by the floor system, by tie rods placed
at proper intervals, or by other means, and upon this assumption the full
tabular loads may be applied.

If, however, the unsupported span exceeds 15 times the flange width, the
full tabular safe loads must be reduced in accordance with the various
ratios of I/b.

The table below gives the reduction in per cent of the tabular safe loads
in accordance with the Specification of the American Institute of Steel

Construction. The maximum allowable ratio of /b is limited to 40.

20,000

f, = 1 A
3t 3000 /b)

fc = allowable compressive stress in  Full stress 18,000 lbs., up to ratio
pounds per square inch. /b = 15.
! = unsupported length of the com- Maximum allowable ratio /b = 40.
pression flange in inches.
b = width of the flange in inches.
REDUCTION OF TABULAR SAFE LOADS DUE TO
LATERAL DEFLECTION
Various Ratios of Span Length to Flange Width of Beam, 1/b
American Institute of Steel Construction Specifications
Ratio, Per Cent Ratio, Per Cent Ratio, Per Cent Ratio, Per Cent
Length Tabular Length Tabular Length Tabular Length Tabular
to Safe Load to Safe Load to Safe Load to Safe Load
Width A.1S.C. Width A.IS.C. Width A.I1S.C. Width A.LS.C.
/b 18,000 /b 18,000 /b 18,000 1/b 18,000
21 91.0 27.5 80.6 34 70.4
15 100.0 21.5 90.3 28 79.8 34.5 69.7
15.5 99.2 22 89.5 28.5 79.0 35 68.9
16 98.5 22.5 88.7 29 78.2 35.5 68.2
16.5 97.8 23 87.9 29.5 77.4 26 67.4
17 97.1 23.5 87.1 30 76.6 36.5 66.7
17.5 96.4 24 86.3 30.5 75.8 37 66.0
18 95.6 24.5 85.5 31 75.1 37.5 65.2
18.5 94.9 25 84.7 31.5 74.3 38 64.5
19 94.1 .25.5 83.9 32 73.5 38.5 63.8
19.5 93.4 26 83.0 32.5 72.7 39 63.1
20 92.6 26.5 82.2 33 71.9 39.5 62.4
20.5 91.8 27 81.4 33.5 71.2 40 61.7
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ALLOWABLE END REACTIONS FOR
STANDARD AND PHOENIX BEAMS

Value of Tni Min, Increase
Depth|Weight O\:];O SI:;::S Reaction| Span(Reaction| in R" Max. Span Lﬁz,’fﬁi};:f
in per Pair |Web| i, R F(’),r F or, R I*(olr for 1/ Web | 1imit to
Inches| Foot |Connec-| t | Byck- | 34 314 514! Addi- Shear |1, min, Develop
tion ling Bearing [Bear-| Bearing | tional v v
Angles ing Bearing

20 |[100.0 | 59600 | .87 | 15000 | 110900 | 8.9"| 137000 | 13050 | 208800 | 4.7" 11.0”
95.0 | 59600 | .80| 15000 | 102000 | 9.4 | 126000 | 12000 | 192000 | 5.0 11.0
90.0 | 59600 | .73 | 15000 | 93100 [10.1 | 115000 | 11000 [ 175200 | 5.3 11.0
85.0 | 59600 | .65| 15000 | 82900 |10.8 | 102400 9750 | 156000 | 5.8 11.0
81.4 | 59600 | .60| 15000 [ 76500 [11.5 | 94500 9000 | 144000 | 6.1 11.0
75.0 | 59600 | .64| 15000 [ 81600 [ 9.3 | 100800 9600 | 153600 | 4.9 11.0
70.0 | 59600 | .57 | 14940 | 72400 |10.1 89400 8500 | 136800 | 5.4 11.1
65.4 | 56250 | .50 | 14210 60400 |11.6 74600 7100 | 120000 | 5.9 11.9

18 70.0 | 47700 | .71| 15000 | 85300 | 7.2 | 106500 | 10600 | 153400 | 4.0 9.9
65.0 | 47700 | .63 | 15000 75500 | 7.8 | 94400 9450 | 136100 | 4.3 9.9
60.0 | 47700 | .55| 15000 | 66000 | 8.5 [ 82500 8250 | 118800 | 4.7 9.9
54.7 | 41400 | 46| 14350 | 52800 |10.1 66000 6600 99400 | 5.3 10.5

15 100.0 | 47700 |[1.17 | 15000 | 127200 5.6 | 162300 17550 210600 3.4 8.3
95.0 | 47700 |1.07| 15000 | 116200 [ 6.0 | 148500 16050 192600 3.6 8.3
90.0 | 47700 | .97 [ 15000 | 105500 | 6.4 | 134600 | 14550 | 174600 | 3.8 8.3
85.0 [ 47700 | .87| 15000 | 94600 [ 6.9.| 120700 | 13050 | 156600 | 4.1 8.3
81.3 | 47700 | .80 | 15000 [ 87000 [ 7.3 | 111000 | 12000 | 144000 | 4.4 8.3
75.0 | 47700 | .87 | 15000 94600 | 5.8 | 120700 | 13050 | 156600 | 3.5 8.3
70.0 | 47700 | .77 | 15000 | 83700 | 6.3 | 106800 [ 11550 | 138600 | 3.8 8.3
65.0 | 47700 | .67 | 15000 | 72900 | 6.9 | 93000 | 10050 | 120600 | 4.2 8.3
60.8 | 47700 | .59 | 15000 64200 | 7.6 | 81900 8850 | 106200 | 4.6 8.3
55.0 | 47700 | .65| 15000 | 70700 | 5.8 [ 90200 9750 | 117000 | 3.5 8.3
50.0 [ 47700 | .55| 15000 [ 59800 | 6.4 76300 8250 99000 | 3.9 8.3
45.0 | 40500 | 45| 15000 | 48900 | 7.4 62400 6750 81000 | 4.5 8.3
42,9 | 36900 | .41 | 14720 | 43800 | 8.1 55900 6050 73800 | 4.8 8.5
36.0 | 26100 | .29 12450 | 26200 |12.2 33400 3600 52200 | 6.1 10.8

12 55.0 | 35800 | .81| 15000 | 79000 | 4.0 | 103300°| 12150 | 116600 | 2.7 6.6
50.0 | 35800 | .69 15000 67300 | 4.5 | 88000 [ 10350 99400 | 3.1 6.6
45.0 | 35800 | .56 | 15000 [ 54600 | 5.2 71400 8400 80600 | 3.5 6.6
40.8 [ 31000 | .46| 15000 | 44900 [ 6.0 | 58700 6900 66200 | 4.1 6.6
35.0 | 29000 | .43 15000 | 41900 | 5.4 54800 6450 61900 | 3.7 6.6
31.8 | 23600 | .35 15000 | 34100 | 6.3 | 44600 5250 50400 | 4.3 6.6
27.5 | 20200 | .30 14210 | 27700 | 6.9 | 36200 4250 43200 | 4.4 7.1
25.0 | 16200 | .24 | 12710 19800 | 9.2 25900 3050 34600 | 5.3 8.3

The beam web is treated as a column with fixed ends, having an effective
length 1 of one-half the beam depth. The unit stress is deterrpmed by the
A.LS.C. column formula. The length of web resisting buckling is assumed as
the actual bearing on the bracket or wall plate plus one-fourth the beam depth.

This agrees with the results of numerous tests.

When the reaction from the load exceeds the allowable reaction R, the beam
web must be stiffened or additional length of bearing provided; but in no case

shall the reaction exceed the allowable shearing value V.
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ALLOWABLE END REACTIONS FOR
STANDARD AND PHOENIX BEAMS

Value of Unit Min. Increase Length of
3 One Reaction|Span [Reaction| in R Max. :
Weight| pair [Web| 5% | R For RFor | for 1# | Web |fPan | Bearing

i or

Hoot | Connee- |t | puek. | 334" |315” | 535” | Addi- | Shear |L'min| Develop
tion ling Bearing | Bear-| Bearing | tional 5 v
Angles ing Bearing

40.0 23800 | .74 | 15000 | 66700 | 2.8’ | 88900 11100 88900 2.V 5.5"
35.0 23800 |.59 [ 15000 | 53100 | 3.3 | 70800 8850 70800 2.5 5.5
30.0 23800 | .45 | 15000 | 40500 | 4.0 | 54000 6750 54000 3.0 5.5
254 23800 | .31 | 15000 | 27900 | 5.3 | 37200 4650 37200 3.9 5.5

21.0 21600 | .24 | 13960 | 20200 | 6.5 26800 3350 28800 4.6 6.1

35.0 23800 | .72 | 15000 [ 62100 | 2.4 77800 10800 77800 1.9 5.0
30.0 23800 | .56 [ 15000 | 48400 | 2.8 | 60600 8400 60600 | 2.2 5.0
25.0 23800 | .39 | 15000 | 33600 | 3.6 | 42100 5850 42100 2.9 5.0
21.8 23800 | .29 | 15000 [ 25000 | 4.5 | 31300 4350 31300 | 3.6 5.0

25.5 23800 | .53 | 15000 | 43700 | 2.3 | 50900 7950 50900 2.0 4.4
23.0 23800 | .44 | 15000 | 36400 | 2.7 | 42300 6600 42300 | 2.3 4.4
20.5 23800 | .35 | 15000 [ 28800 | 3.1 33500 5250 33500 2.7 14
18.4 23800 | .27 | 15000 | 22300 | 3.8 | 25900 4050 25900 3.3 4.4

21.0 23800 | .39 | 15000 | 33200 | 3.0 43900 5850 | 37400 | 2.5 4.4
19.0 23800 |.31 | 15000 [ 25600 | 3.6 34900 4650 | 29800 | 3.0 4.4
17.0 21600 |.24 |-15000 | 19800 | 4.4 27000 3600 23000 | 3.7 4.4

20.0 11900 (.45 | 15000 | 35400 | 2.0 | 37800 6750 37800 1.9 3.9
17.5 11900 (.34 | 15000 | 26800 | 2.5 | 28600 5100 28600 2.3 3.9
15.3 11250 (.25 | 15000 | 19700 | 3.2 | 21000 3750 21000 3.0 3.9

17.25 | 11900 | .46 | 15000 | 33100 | 1.6 | 33100 6900 33100 1.6 3.5
14.75 | 11900 | .34 | 15000 | 24500 | 1.9 | 24500 5100 24500 1.9 3.3
12.5 10350 | .23 | 15000 | 16600 | 2.6 16600 3450 16600 2.6 3.3
14.75 | 11900 | .49 | 15000 | 29400 | 1.2 29400 7350 29400 1.2 28
12.25 | 11900 | .34 | 15000 | 20400 | 1.6 | 20400 5100 20400 1.6 2.8
10.0 9450 | .21 | 15000 | 12600 | 2.3 12600 3150 12600 2.3 2.8
10.5 11900 | .40 | 15000 | 19200 | 1.1 19200 6000 19200 1.1 22
9.5 11900 |.32 | 15000 | 15400 | 1.3 15400 4800 15400 1.3 2.2
8.5 11250 (.25 | 15000 | 12100 | 1.6 12100 3750 12100 1.6 2.2
V114 8550 | .19 | 15000 9100 | 2.0 9100 2850 9100 2.0 2.2
7.5 11900 | .35 | 15000 | 12600 9 12600 5250 12600 9 1
6.5 11250 | .25 | 15000 9000 | 1.2 9000 3750 9000 1.2 1.7
5.7 7650 | .17 | 15000 6100 | 1.6 6100 2550 6100 1.6 i &

The beam web is treated as a column with fixed ends, having an effective
length 1 of one-half the beam depth. The unit stress is determined by the
A.LS.C. column formula. The length of web resisting buckling is assumed as
the actual bearing on the bracket or wall plate plus one-fourth the beam depth.
This agrees with the results of numerous tests.

When the reaction from the load exceeds the allowable reaction R, the beam
web must be stiffened or additional length of bearing provided; but in no case
shall the reaction exceed the allowable shearing value V.
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ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

BEAMS

FOR BEAMS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch

20” I NO. 208

20” I NO. 206

Span in
eet 100 95 90 85 81.4 75 70 65.4
Ibs. Ibs. Ibs. Ibs. Ibs. 1bs. lbs. Ibs.

10 197.8 191.9 186.1 180.2 175.9 152.3 146.4 141.0
11 179.8 174.5 169.1 163.8 159.9 138.4 133.1 128.1
12 164.9 160.0 155.1 150.2 146.6 126.9 122.0 117.5
13 152.2 147.6 143.1 138.6 135.3 117.1 112.6 108.4
14 141.3 137.1 132.9 7 108.8 104.5 100.7
15 131.9 128.0 124.0 101.5 97.6 94.0
16| 1236 | 1200 |"i16:3" 95.2 | 9L5 | 881
17 116.4 112.9 109.4 89.6 86.1 82.9
18 109.9 106.6 103.4 84.6 81.3 78.3
19 104.1 101.0 97.9 94.8 92.6 80.1 77.0 74.2
20 98.9 96.0 93.0 90.1 88.0 76.1 73.2 70.5
21 94.2 91.4 88.6 85.8 83.8 72.5 69.7 67.1
22 89.9 87.2 84.6 81.9 80.0 69.2 66.5 64.1
23 86.0 83.5 80.9 78.3 76.5 66.2 63.6 61.3
24 82.4 80.0 77.5 75.1 733 63.4 61.0 58.7
25 79.1 76.8 74.4 72.1 70.4 60.9 58.5 56.4
26 76.1 73.8 71.6 69.3 67.7 58.6 56.3 54.2
27 73.3 ¢ £ 68.9 66.7 65.2 56.4 54.2 52.2
28 70.7 68.6 66.5 64.4 62.9 54.4 52.3 50.3
29 68.2 66.2 64.2 62.1 60.7 52. 50.5 48.6
30 65.9 64.0 62.0 60.1 58.6 50.8 48.8 47.0
31 63.8 61.9 60.0 58.1 56.8 49.1 47.2 45.5
32 61.8 60.0 58.1 56.3 55.0 47.6 45.7 44.0
33 59.9 58.2 56.4 54.6 53.3 46.1 444 42.7
34 58.2 56.5 54.7 53.0 51.7 44.8 43.0 41.5
35 56.5 54.8 53.2 51.5 50.3 43.5 41.8 40.3
36 55.0 53.3 51.7 50.1 48.9 42.3 40.7 39.2
37 53.5 51.9 50.3 48.7 47.6 41.2 39.6 38.1
38 52.1 50.5 49.0 474 46.3 40.1 38.5 37.1
39 50.7 49.2 47.7 46.2 45.1 39.0 37.5 36.1
40 49.5 48.0 46.5 45.0 44.0 38.1 36.6 35.2
41 48.3 46.8 45.4 43.9 42.9 37.1 35.7 34.4
42 47.1 45.7 44.3 42.9 41.9 36.3 34.8 33.6

Special connection angles must be used for loads above the dotted line.
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BEAMS
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch
3 18” I NO. 207 15”7 I NO. 161
8§ nntm o = = T =3 y
0 > 5 5 g
e - -~ < - R
10 122.8 | 117.5 | 112.3 | 106.6 | 143.8 | 139.4 | 135.0 | 130.5 | 127.3
11 111.7 | 106.9 | 102.0 | 96.9 | 130.7 | 126.7 | 122.7 | 118.7 | 115.7
12 102.4 98.0 93.5 88.9 | 119.8 | 116.1 | 112.5 | 108.8 | 106.1
13 94.5 90.4 86.3 82.0 | 110.6 | 107.2 | 103.8 | 100.4 | 97.9
14 87.7 84.0 80.2 76.2 | 102.7 99.6 06.4 93.2 90.9
15 81.9 78.4 74.8 7171 95.9 92.9 90.0 [ 87.0 | 84.9
16 76.8 73.5 70.2 | 66.7 89.9 87.1 84.4 81.6 79.6
17 72.3 69.1 66.0 62.7 84.6 82.0 79.4 76.8 74.9
18 68.2 65.3 62.4 59.2 | 79.9 774 756.0 | 725 | 709
19 64.7 61.9 59.1 56.1 75.7 73.4 71.0| 68.7 | 67.0
20 61.4 53.8 56.1 53.3 719 | 69.7 67.5 | 65.3 63.6
21 58.5 56.0 | 53.5| 50.8 | 68.5 | 66.4 64.3 62.2 | 60.6
22 55.8 534 | 51.0 48.5 65.4 | 63.4 | 61.3 59.3 57.9
23 53.4 51.1 48.8 46.4 62.5 | 60.6 58.7 56.8 [ 55.3
24 51.2 49.0 | 46.8 444 | 60.0 | 58.1 56.2 | 544 | 83.0
25 49.1 470 | 449 | 427 | 575 | 558 | 54.0-| 522 | 509
26 47.2 45.2 | 43.2 41.0 | 553 | 53.6 | 51.9| 50.2 | 49.0
27 45.5 43.5 | 41.6 39.5 53.3 516 | 50.0 | 48.3 | 47.1
28 43.9 420 | 40.1 38.1 51.3 49.8 | 48.2 | 46.6 | 45.5
29 42.4 40.5 38.7 36.8 49.6 48.1 46.5 45.0 43.9
30 40.9 39.2 | 37.4 35.5 479 | 465 | 450 | 435 | 424
31 39.6 379 | 362 | 344 | 464 | 450 | 43.5 42.1 41.1
32 38.4 36.7 35.1 33.3 44.9 43.6 42.2 40.8 39.7
33 37.2 35.6 [ 34.0 | 323 43.6 | 422 | 409 | 39.6 | 38.6
34 36;1 34.6 33.0 | 314 | 423 | 41.0 39.7 384 | 374
35 35.1 33.6 32.1 30.5 41.1 39.8 38.6 37.3 36.4
36 34.1 32.7 31.2 29.6 39.9 38.7 37.5 36.3 35.4

Special connection angles must be used for loads above the dotted line.
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ALLOWABLE UNIFORM LOADS IN°'THOUSANDS OF POUNDS

BEAMS

FOR BEAMS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch

15" X

15” I NO. 162 15" I NO. 164 NO.
Span in 252
Feet,
75 70 65 60.8 55 50 45 42.9 36
Ibs. Ibs. 1bs. Ibs. 1bs. 1bs. 1bs. 1bs. Ibs.
10 110.6 | 106.2 | 101.8 98.1 81.8 77.3 72.9 7 LA 64.1
11 | 1006 | 96.5 [7935|7EGT| 743 | 703 | 66.3 | 64.6 | 583
12 92.2 88.5 84.8 81.7 68.1 64.5 60.8 59.2 53.5
13 85.1 81.7 | 783 75.4 62.9 59.5 56.1 54.7 49.3
14 79.0 75.9 727 70.0 58.4 55.2 52.1 50.8 45.8
15 73.7 70.8 67.9 65.4 54.5 51.6 48.6 47.4 42.8
16 69.1 66.4 63.6 61.3 51.1 48.3 45.6 44.4 40.1
17 65.1 62.5 59.9 57.7 48.1 45.5 42.9 41.8 37.7
18 61.4 59.0 | 56.5 54.5 454 | 43.0 40.5 39.5 35.6
19 58.2 55.9 53.6 51.06 43.0 40.7 38.4 37.4 33.8
20 55.3 53.1 50.9 49.0 40.9 38.7 36.5 35.5 32.1
21 52.7 50.6 48.5 46.7 38.9 36.8 34.7 33.9 30.5
22 50.3 48.3 46.3 44.6 37.2 35.2 33.1 32.3 29.2
23 48.1 46.2 44.3 42.7 35.5 33.6 31.7 30.9 27.9
24 46.1 44.2 42.4 40.9 34.1 32.2 30.4 29.6 26.7
25 44.2 42.5 40.7 39.2 32.7 30.9 | 29.2 28.4 25.7
26 42.5 40.8 39.1 37.7 31.4 29.7 28.0 27.3 24.7
27 41.0 39.3 37.7 36.3 30.3 28.6 27.0 26.3 23.8
28 39.5 37.9 36.3 35.0 29.2 27.6 26.0 25.4 22.9
29 38.1 36.6 35.1 33.8 28.2 26.7 25.1 24.5 22.1
30 36.9 35.4 33.9 32.7 27.3 25.8 24.3 23.7 21.4
31 35.7 | 343 32.8 31.6 26.4 24.9 23.5 229 | 20.7
32 34.6 33.2 31.8 30.6 25.6 24.2 22.8 22.2 20.0
33 33.5 32.2 30.8 29.7 24.8 23.4 22.1 21.5 19.4
34 32.5 31.2 29.9 28.8 24.0 22.7 21.4 20.9 18.9
35 31.6 30.3 29.1 28.0 23.4 22.1 20.8 20.3 18.3
36 30.7 29.5 283 | 27.2 22.7 21.5 20.3 19.7 17.8

Special connection angles must be used for loads above the dotted line.
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BEAMS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch

12”7 T NO. 165 12”7 T NO. 166 | 12”7 I NO. 288
Span in
Feet
55 50 45 40.8 35 31.8 27.5 25
Ibs. 1bs. Ibs. 1bs. Ibs. Ibs. Ibs. Ibs.

10 64.2 60.7 57.1 54.2 45.7 43.4 38.1 36.3
1 584 | 551 | 519 | 493 | 415 | 3905 | 346 | 33.0
12 53.5 50.6 47.6 45.2 38.1 36.2 31.7 30.3
13 49.4 46.7 44.0 41.7 35.1 33.4 29.3 27.9
14 45.9 43.3 40.8 38.7 32.6 31.0 27.2 25.9
15 42.8 40.4 38.1 36.1 30.4 28.9 25.4 24.2
16 40.1 37.9 35.7 33.9 28.5 27.1 23.8 22.7
17 37.8 35.7 33.6 31.9 26.9 25.5 22.4 21.4
18 35.7 33.7 31.7 30.1 25.4 24.1 21.2 20.2
19 33.8 31.9 30.1 28.5 24.0 22.8 20.0 19.1
20 32.1 30.3 28.6 27.1 22.8 21.7 19.0 18.2
21 30.6 28.9 27.2 25.8 21.7 20.7 18.1 17.3
22 29.2 27.6 26.0 24.6 20.8 19.7 17.3 16.5
23 27.9 26.4 24.8 23.6 19.9 18.9 16.5 15.8
24 26.8 25.3 23.8 22.6 19.0 18.1 15.9 15.1
25 25.7 24.3 22.9 21.7 18.3 17.4 15.2 14.5
26 24.7 23.3 22.0 20.8 17.6 16.7 14.6 14.0
27 23.8 22.5 21.2 20.1 16.9 16.1 14.1 13.4
28 22.9 21.7 20.4 19.4 16.3 15.5 13.6 13.0
29 22.1 20.9 19.7 18.7 15.7 15.0 13.1 12.5
30 21.4 20.2 19.0 18.1 15.2 14.5 12.7 12.1
31 20.7 19.6 18.4 17.5 14.7 14.0 12.3 11.7
32 20.1 19.0 17.8 16.9 14.3 13.6 11.9 11.3
33 19.5 18.4 17.3 16.4 13.8 13.2 11.5 11.0
34 18.9 17.8 16.8 15.9 13.4 12.8 11.2 10.7
35 18.3 17.3 16.3 15.5 13.0 12.4 10.9 10.4
36 17.8 16.9 15.9 15.1 12.7 12.1 10.6 10.1

Special connection angles must be used for loads above the dotted line.
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BEAMS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch

L} il o
10”7 I NO. 221 NO. 9”7 I NO. 209
Span in 289
eet
40 35 30 25.4 21 35 30 25 21.8
Ibs. 1bs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

6 63.5 58.6 53.7 49.2 43.4 49.7 45.3 40.9 38.0
i 54.4 50.2 46.0 42.1 37.2 42.6 38.8 35.0 32.6
8 47.6 | 44.0 40.3 36.9 32.6 37.3 34.0 30.7 28.5
9 42.3 39.1 35.8 32.8 29.0 33.1 30.2 27.3 25.4
10 38.1 35.2 32.2 29.5 26.1 29.8 27.2 24.5 22.8
11 34.6 32.0 29.3 26.8 23.7 27.1 24.7 22.3 20.8
12 31.7 29.3 26.8 24.6 21.7 24.8 22.6 20.4 19.0
13 290.3 27.0 24.8 22.7 20.0 22.9 20.9 18.9 17.6
14 27.2 25.1 23.0 21.1 18.6 21.3 19.4 17.5 16.3
15 25.4 23.4 21.5 19.7 17.4 19.9 18.1 16.4 15.2
16 23.8 22.0 20.1 18.4 16.3 18.6 17.0 15.3 14.3
17 224 20.7 18.9 17.4 15.3 17.5 16.0 14.4 13.4
18 21.2 19.5 17.9 16.4 14.5 16.6 15.1 13.6 12.7
19 20.0 18.5 17.0 15.5 13.7 15.7 14.3 12.9 12.0
20 19.0 17.6 16.1. | 147 13.0 14.9 13.6 12.3 11.4
21 18.1 16.7 15.3 14.0 12.4 14.2 12.9 117 10.9
22 17.3 16.0 14.6 13.4 11.8 13.6 12.4 11.2 10.4
23 16.6 15.3 14.0 12.8 11.3 13.0 11.8 10.7 9.9
24 15.9 14.7 13.4 12.3 10.9 12.4 11.3 10.2 9.5
25 15.2 14.1 12.9 11.8 10.4 11.9 10.9 9.8 9.1
26 14.6 13.5 12.4 11.3 10.0 11.5 10.5 9.4 8.8
27 14.1 13.0 11.9 10.9 9.7 11.0 10.1 9.1 8.5
28 13.6 12.6 11.5 10.5 9.3 10.6 9.7 8.8 8.2
29 13.1 12.1 11.1 10.2 9.0 10.3 9.4 8.5 7.9
30 12.7 5 g 10.7 9.8 8.7 9.9 9.1 8.2 7.6
31 12.3 11.3 10.4 9.5 8.4 9.6 8.8 7.9 7.4
32 11.9 11.0 10.1 9.2 8.1 9.3 8.5 77 7.1

Special connection angles must be used for loads above the dotted line.
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BEAMS
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch
8”7 I NO. 210 8” I NO. 298 77 T NO. 211
Span in

Feet 25.5 23.0 20.5 18.4 21.0 19.0 17.0 20.0 17.5 15.3
Ibs. Ibs. Ibs. | -Ibs. Ibs. Ibs. Ibs. Ibs. 1bs. Ibs.
4 | 513|484 | 455 | 430 | 468 | 44.4 | 42.0 | 362 | 336 | 313
5 41.0 | 38.7 | 36.4 | 344 | 374 | 35.5 | 33.6 | 289 | 26.7 | 25.0
6 342 | 323 | 30.3 | 28.7 | 31.2 | 29.6 | 28.0 | 24.1 | 22.4 | 20.9
7 293 | 27.6 | 26.0 | 24.6 | 26.7 | 25.4 | 24.0 | 20.7 | 19.2 | 17.9
8 26.7 | 242 | 22,7 | 21.5 | 234 | 22.2 | 21.0 | 181 | 16.8 | 15.6
9 228 | 21.5-| 202 | 19.1 | 20.8 | 19.7 | 18.7 | 16.1 | 149 | 13.9
10 205 | 194 | 182 | 172 | 187 | 178 | 168 | 145 | 13.4 | 12.5
11 18.7 { 17.8 | ‘16:5 | 16.6 | 17:.0 | 16.1 | 1568 | 18.2" 12.2 | 11.4
12 171" 16.1 | 162 | 14.3 | 156 | 148 | 140 | 12,1 | 11.2 |"10.4
13 158 | 149 | 140 | 13.2 | 144 | 13.7 | 129 | 11.1 | 10.3 9.6
14 147 | 13.8 | 13.0 | 12.3 | 13.4 | 12.7 | 12.0 | 103 9.6 8.9
15 137 | 129 |- 121 | 11.6 | 126 | 11.8 | 11.2 9.6 9.0 8.3
16 12.8-| 12:1 114" |- 10:7 147 |- 11:1 |- 10:5 9.0 8.4 7.8
17 12351500 | 105051101 RO 105 9.9 8.5 79 7.4
18 T 08 ai0d | 296 1104 9.9 9.4 8.0 7.5 7.0
19 10.8 | 10.2 9.6 9.0 9.9 9.4 8.8 7.6 7.1 6.6
20 10.3 9.7 9.1 8.6 9.4 8.9 8.4 7.2 6.7 6.3
21 9.8 9.2 8.7 8.2 8.9 8.5 8.0 6.9 6.4 6.0
22 9.3 8.8 8.3 7.8 8.5 8.1 7.6 6.6 6.1 5.7
23 8.9 8.4 7.9 7.5 8.2 Wk 73 6.3 5.8 5.4
24 8.6 8.1 7.6 7.2 7.8 7.4 7.0 6.0 5.6 5.2
25 8.2 7 (4 7.3 6.9 7.5 7.1 6.7 5.8 5.4 5.0
26 7.9 7.4 7.0 6.6 7.2 6.8 6.5 5.6 5.2 4.8
27 7.6 1.2 6.8 6.4 6.9 6.6 6.2 5.4 5.0 4.6

Special connection angles must be used for loads above the dotted line.
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BEAMS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR BEAMS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch

Span in

6” I NO. 212

5”7 I NO. 214

eet 17.25 14.75 12.5 14.75 12.25 10.0
1bs. Ibs. 1bs. 1bs. 1bs. 1bs.
4 26.2 24.0 22.0 18.2 16.3 14.6
5 21.0 19.2 17.6 14.6 13.1 11.7
6 17.5 16.0 14.7 12.2 10.9 9.8
7 15.0 13.7 12.6 10.4 9.3 8.4
8 13.1 12.0 11.0 9.1 8.2 7.3
9 11.6 10.7 9.8 8.1 7.3 6.5
10 105 9.6 8.8 7.3 6.5 5.9
11 9.5 8.7 8.0 6.6 5.9 5.3
12 8.7 . 8.0 '_7.3 6.1 5.4 4.9
13 8.1 7.4 6.8 5.6 5.0 4.5
14 7.5 6.9 6.3 5.2 4.7 4.2
15 7.0 6.4 5.9 49 44 3.9

4" I NO. 213 3” I NO. 222

S[i:‘min

eet 10.5 9.5 8.5 7.7 7.5 6.5 5.7
1bs. 1bs. 1bs. 1bs. Ibs. Ibs. 1bs.
4 10.7 10.2 9.6 9.0 5.8 5.4 5.0
5 8.5 8.2 7.7 1:2 4.6 4.3 4.0
6 71 6.8 6.4 6.0 3.9 3.6 3.3
v 6.1 5.8 5.5 5.1 3.3 3.1 2.9
8 5.3 5.1 4.8 4.5 2.9 2.7 2.5
9 4.7 4.5 4.3 4.0 2.6 2.4 2.2
10 4.3 4.1 3.8 3.6 2.3 2.2 2.0
i1 3.9 3.7 3.5 3.3 2.1 2.0 1.8
12 3.6 3.4 3.2 3.0 1.9 1.8 7
13 3.3 3.1 3.0 2.8 1.8 L g 1.5
14 3.0 2.9 2.7 2.6 1.7 1.5 1.4
15 2.8 2.7 2.6 2.4 1.5 1.4 1.3

Special connection angles must be used for loads above the dotted line.
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CHANNELS
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR CHANNELS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch
15" C NO. 140
Span in

Feet 55 50 45 40 35 33.9

Ibs. Ibs. Ibs. 1bs. Ibs. Ibs.

6 114.7 107.4 100.0 92.7 85.3 83.7
7 98.3 92.0 85.7 79.4 73.1 1.7
8 86.0 80.5 75.0 69.5 64.0 62.8
9 76.5 71.6 66.7 61.8 56.9 55.8
10 68.8 64.4 60.0 55.6 -- 51.2 50.2
11 62.6 58.6 54.6 50.5 46.5 45.7
12 57.4 53.7 50.0 46.3 42.7 41.9
13 53.0 49.6 46.2 428 39.4 38.6
14 49.2 46.0 429 39.7 36.6 35.9
15 45.9 43.0 40.0 37.1 34.1 33.5
16 43.0 40.3 37.5 34.8 32.0 31.4
17 40.5 37.9 35.3 32.7 30.1 29.5
18 38.2 35.8 33.3 30.9 28.4 27.9
19 36.2 33.9 31.6 29.3 26.9 26.4
20 34.4 32.2 30.0 27.8 25.6 25.1
21 32.8 30.7 28.6 26.5 24.4 23.9
22 31.3 29.3 27.3 25.3 23.3 22.8
23 29.9 28.0 26.1 24.2 22.3 21.8
24 28.7 26.8 25.0 23.2 21.3 20.9
25 27.5 25.8 24.0 22.2 20.5 20.1
26 26.5 24.8 23.1 21.4 19.7 19.3
27 25.5 23.9 22.2 20.6 19.0 18.6
28 24.6 23.0 214 19.9 18.3 17.9
29 23.7 22.2 20.7 19.2 1 gy 17.3
30 229 21.5 20.0 18.5 7.1 16.7
31 22.2 20.8 19.4 17.9 16.5 16.2
32 21.5 20.1 18.8 17.4 16.0 15.7

|

S ——
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|
| CHANNELS
‘ ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR CHANNELS BRACED AGAINST LATERAL DEFLECTION
Maximum fiber stress, 18,000 pounds per square inch
12" C NO. 141
Span in
Feet 40 35 30 25 20.7
Ibs. Ibs. 1bs. 1bs. Ibs.
4 80.8 72.0 64.4
5 64.6 57.6 51.5
6 65.6 59.8 53.9 48.0 42.9
7 56.3 51.2 46.2 41.1 36.8
8 49.2 448 40.4 36.0 32.2
9 43.8 39.8 35.9 32.0 28.6
10 39.4 35.9 32.3 28.8 25.8
11 35.8 32.6 29.4 26.2 23.4
12 32.8 29.9 26.9 24.0 21.5
13 30.3 27.6 249 22.1 19.8
14 28.1 25.6 23.1 20.6 18.4
15 26.3 23.9 21.5 19.2 17.2
16 24.6 22.4 20.2 18.0 16.1
17 23.2 21.1 19.0 16.9 15.2
18 21.9 19.9 18.0 16.0 14.3
19 20.7 18.9 17.0 15.2 13.6
20 19.7 17.9 16.2 14.4 12.9
21 18.8 17.1 15.4 13.7 12.3
22 17.9 16.3 14.7 13.1 11.7
23 17.1 15.6 14.1 12.5 11.2
24 16.4 14.9 13.5 12.0 10.7
25 15.8 14.3 12.9 11.5 10.3
26 15.1 13.8 12.4 11.1 9.9
27 14.6 13.3 12.0 10.7 9.5
28 14.1 12.8 11.5 10.3 9.2
29 13.6 12.4 11.1 9.9 8.9
30 13.1 12.0 10.8 9.6 8.6
31 12.7 11.6
32 12.3 11.2
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77

CHANNELS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR CHANNELS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inqh

Span in

10” C NO. 130

9” C NO. 233

eet 35 30 25 20 15.3 25 20
Ibs. 1bs. Ibs. 1bs. Ibs. Ibs. Ibs.
4 69.3 61.9 : 54.6 47.2 40.3 47.2 40.5
5 55.4 49.5 43.7 37.8 32.3 37.7 32.4
6 46.2 41.3 36.4 31.5 26.9 31.4 27.0
7 39.6 35.4 - 31.2 27.0 23.0 27.0 23.2
8 34.6 31.0 273 23.6 20.2 23.6 20.3
9 30.8 27.5 24.3 21.0 17.9 21.0 18.0
10 27.7 24.8 21.8 18.9 16.1 18.9 16.2
11 25.2 22.5 19.8 17.2 14.7 17.2 14.7
12 23.1 20.6 18.2 15.7 13.4 15.7 13.5
13 21.3 19.1 16.8 14.5 12.4 14.5 12.5
14 19.8 Y g 15.6 13.5 11.5 13.5 11.6
15 18.5 16.5 14.6 12.6 10.8 12.6 10.8
16 17.2 15.5 13.6 11.8 10.1 11.8 10.1
17 16.3 14.6 12.8 111 9.5 113 9.5
18 15.4 13.8 12.1 10.5 9.0 10.5 9.0
19 14.6 13.0 11.5 9.9 8.5 9.9 8.5
20 13.9 12.4 10.9 9.4 8.1 9.4 8.1
21 13.2 11.8 10.4 9.0 7.7 9.0 7.7
22 12.6 11.3 9.9 8.6 7.3 8.6 7.4
23 12.0 10.8 9.5 8.2 7.0 8.2 7.1
24 11.5 10.3 9.1 7.9 6.7 7.9 6.8
25 11.1 9.9 8.7 7.6 6.5 7.6 6.5
26 10.7 9.5 8.4 7.3 6.2 7.3 6.2
27 10.3 9.2 8.1 7.0 6.0 7.0 6.0
28 9.9 8.8 7.8 6.7 5.8
29 9.6 8.5 7.5 6.5 5.6
30 9.2 8.3 7.3 6.3 5.4




78

THE PHOENIX IRON COMPANY

CHANNELS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR CHANNELS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch

.9” C NO. 233 8” C NO. 122
Span in

eet 15 134 21.25 18.75 16.25 13.75 11.5

o 1bs. 1bs. 1bs. Ibs. 1bs. 1bs. 1bs.
4 33.9 31.8 35.8 32.9 29.9 27.0 24.4
5 27.1 25.4 28.7 26.3 24.0 21.6 19.5
6 22.6 21.2 23.9 21.9 20.0 18.0 16.2
7 19.4 18.2 20.5 18.8 17.1 15.4 13.9
8 17.0 15.9 17.9 16.4 15.0 13.5 12.2
9 15.1 14.1 15.9 14.6 13.3 12.0 10.8
10 13.6 12.7 14.3 13.2 12.0 10.8 9.7
11 12.3 11.6 13.0 12.0 10.9 9.8 8.9
12 113 10.6 11.9 11.0 10.0 9.0 8.1
13 10.4 9.8 11.0 10.1 9.2 8.3 7.5
14 9.7 9.1 10.2 9.4 8.6 T 7.0
15 9.0 8.5 9.6 8.8 8.0 7.2 6.5
16 8.5 8.0 9.0 8.2 7.5 6.7 6.1
17 8.0 7.5 8.4 7.7 7.0 6.4 5.7
18 7.5 i 8.0 7 6.7 6.0 5.4
19 7.1 6.7 7.5 6.9 6.3 5.7 5.1
20 6.8 6.4 7.2 6.6 6.0 5.4 4.9
21 6.5 6.1 6.8 6.3 5.7 5.1 46
22 6.2 58 6.5 6.0 5.4 4.9 44
23 5.9 5.5 6.2 5.7 5.2 4.7 42
24 5.7 5.3 6.0 5.5 5.0 4.5 4.1
25 5.4 5.1 5.7 5.3 48 43 3.9
26 5.2 49 5.5 5.1 46 42 3.7
27 5.0 47 53 49 44 4.0 3.6




THE PHOENIX IRON COMPANY
CHANNELS
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR CHANNELS BRACED AGAINST LATERAL DEFLECTION

Maximum fiber stress, 18,000 pounds per square inch
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H COLUMNS AS BEAMS

Maximum fiber stress, 18,000 pounds per square inch

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

8” H NO. 297

6”H NO. 287

6” H NO. 286

Span in

Feet 37.7 34.3 32.6 27.5 25.0 22.5 20.0
Ibs Ibs. Ibs. 1bs. Ibs. Ibs. Ibs.

4 90.6 49.3 41.0
5 72.5 69.3 39.4 37.6 32.8 31.0
6 60.4 57.8 56.4 32.9 31.4 274 25.9
7 51.8 49.5 48.4 28.2 26.9 23.4 22.2
8 45.3 43.3 42.3 24.6 23.5 20.5 194
9 40.3 38.5 37.6 21.9 20.9 18.2 17.2
10 36.2 34.7 33.8 19.7 18.8 16.4 15.5
11 32.9 31.5 30.8 17.9 17.1 14.9 14.1
12 30.2 28.8 28.2 16.4 15.7 13.7 12.9
13 27.6 26.4 26.0 15.2 14.5 12.6 11.9
14 25.9 24.8 24.2 14.1 13.4 ra g 11.1
15 24.2 23.1 22.6 13.1 12.5 10.9 10.3
16 22.7 21.6 21.2 12.3 11.8 10.2 9.7
17 21.3 20.4 19.9 11.6 11.1 9.6 9.1
18 20.1 19.2 18.8 11.0 10.4 9.1 8.6
19 19.1 18.2 17.8 10.4 9.9 8.6 8.2
20 18.1 17.3 16.9 9.9 0.4 8.2 7.8
21 17.3 16.5 16.1 9.4 9.0 78 7.4
22 16.5 15.8 15.4 9.0 8.6 7.4 7.0
23 15.8 15.1 14.7 8.6 8.2 A | 6.8
24 15.1 14.5 14.1 8.2 7.8 6.8 6.5
25 14.5 13.9 13.5 7.9 7.5 6.6 6.2

ALLOWABLE CONCENTRIC LOADS IN THOUSANDS
FOR H COLUMNS. A.l.S.

OF POUNDS
C. SPECIFICATIONS

8” H NO. 297

6”H NO. 287

6”H NO. 286

Effective
Length
in Feet 37.71bs. | 3431bs. | 32.61bs. | 27.51bs. | 25.01bs. | 22.5 lbs. 20.0 1bs.

4 165 150 143 121 110 99 88
6 165 15 143 121 110 99 88
8 165 150 143 116 106 93 83
9 165 150 143 110 100 88 79

10 160 146 140 104 95 83 75

i1 154 141 135 98 90 78 70

12 147 136 130 92 84 73 66

13 141 130 124 87 79 69 62

14 135 124 119 81 75 oy T8

15 129 119 114 = =0 0 25

16 123 114 109

17 117 108 104 4 o & &=

18 112 103 100 63 58 50 45

19 106 99 95 59 55 46 42

20 101 94 91 56 51 44 40

22 92 85 83 49 46 38 35

24 83 78 75

26 76 71 68

28 69 64 62

30 63 59 57

Loads below the heavy horizontal lines are for secondary members only
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" Y —_—
ANGLES, EQUAL LEGS , ———
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO EITHER LEG
Maximum fiber stress, 18,000 pounds per square inch
Span 8 X8
oot | 13 | 1| & ] we | B | % | W | e | % ] % | %
2 105.2 |1 100.0 [ 94.8 | 89.5 | 84.1 | 78.6 | 73.1 | 67.5 | 61.8 | 56.0 | 50.2
3 70.1| 66.7] 63.2 | 59.6 | 56.1 | 52.4 | 48.7 | 45.0 | 41.2 | 37.4 | 33.5
4 52.6 | 50.0 | 47.4 | 44.7 | 42.0 | 39.3 | 36.6 | 33.8 | 30.9 | 28.0 | 25.1
5 42.1| 40.0| 37.9-| 35.8 | 33.6 | 31.5 | 29.2 | 27.0 | 24.7 | 22.4 | 20.1
6 35.1( 33.3( 31.6 | 29.8 | 28.0 | 26.2 | 24.4 | 22.5 | 20.6 | 18.7 | 16.7
7 30.1 | 28.6( 27.1  25.6 | 24.0 | 22.5 | 20.9 | 19.3 | 17.7 | 16.0 | 14.3
8 26.3| 25.0( 23.7 | 22.4 | 21.0 | 19.7 | 18.3 | 16.9 | 15.5 | 14.0 | 12.5
9 2341, 222 21.1 | 199 | 187 | 17.5 | 16.2 | 15.0 | 13.7 | 125 | 11.2
10 21.0| 20.0| 19.0 | 17.9 | 16.8 | 15.7 | 14.6 | 13.56 | 12.4 | 11.2 | 10.0
11 19.1] 182 17.2 | 16.3 | 15.3 | 14.3 | 13.3 | 123 | 11.2 | 10.2 9.1
12 17.5| 16.7| 158 | 149 | 14.0 | 13.1 | 12.2 | 11.2 | 10.3 9.3 8.4
13 16.2| 154 | 14.6 | 13.8 | 12.9 | 12.1 | 11.2 | 10.4 9.5 8.6 el
14 15.0| 14.3| 13.5 | 12.8 | 12.0 | 11.2 | 10.4 9.6 8.8 8.0 7.2
15 140( 13.3| 12.6 | 11.9 | 11.2 | 10.5 9.7 9.0 8.2 7.5 6.7
16 13.1| 12.5| 11.8 | 11.2 | 10.5 9.8 9.1 8.4 o7 f 7.0 6.3
17 124 | 11.8| 11.2 |.10.5 9.9 9.3 8.6 7.9 7.3 6.6 5.9
18 1L7 |- 11.1 | 10.6 9.9 9.3 8.7 8.1 7.5 6.9 6.2 5.6
19 11.1| 10.5] 10.0 9.4 8.9 8.3 dad i1 6.5 5.9 5.3
20 10.5] 10.0| 9:5 8.9 8.4 7.9 7.3 6.8 6.2 5.6 5.0
21 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.4 5.9 5.3 4.8
22 9.6 9.1| 8.6 8.1 7.6 () | 6.6 6.1 5.6 5.1 4.6
23 9.1 87| 82 7.8 7.3 6.8 6.4 5.9 5.4 4.9 4.4
24 8.8 83| 7.9 7.5 7.0 6.6 6.1 5.6 5.2 4.7 4.2
25 84l BOT 76| 127 6T 63| 88| 54| 49| 45| 40
26 8.1 77| 3| 69| 6.5/} 60| b6 5.2 48 | 4.3 3.9
27 7.8 74| 70 6.6 6.2 5.8 5.4 5.0 4.6 4.2 3.7
28 7.5 71| 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6

Loads below the dotted line produce deflections exceeding 1/360 of the span
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Neutral Axis

ANGLES, EQUAL LEGS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO EITHER LEG

Maximum fiber stress, 18,000 pounds per square inch

Soan ) 6 X6
in Feet 114 1 54 % 4 34 16 5% % 14 A 34
2 54.2 | 51.4 | 48.6 | 45.8 | 42.9 | 40.0 | 37.0 | 33.9 | 30.8 | 27.7 | 24.5 | 21.2
3 36.1 | 34.3 | 32.4 | 30.5 | 28.6 | 26.7 | 24.7 | 22.6 | 20.6 | 18.5 | 16.3 | 14.1
4 27.1 | 25.7 (24.3 |1 22.9 | 21.5 | 20.0 | 18.5 [ 17.0 | 15.4 [ 13.8 | 12.2 | 10.6
5 21.7 1206 |19.518.3 | 172 | 16.0 | 148 [ 13.6 { 12.3 |11.1 | 98| 8.5
6 18.1117.1 (162153 | 143 | 133|123 |11.3/1103 | 92| 82| 7.1
v 155|147 (13.9]13.1 | 123 | 114|106 | 9.7| 88| 79| 70| 6.0
8 13.5|1129]122(11.5 | 107|100 | 92| 86| 7.7| 69| 6.1 | 53
9 120 (114 (108|102 9.5 89| 82| 75| 69| 62| 54| 4.7
10 1081103 9.7| 92| 86| 80| 74| 68| 62| 55| 49| 4.2
1 99| 94| 88| 83| 78| 73| 67| 62| 56| 50| 44| 3.8
12 0.0] 86/ 81] 76| 72| 67| 62| 57| 51| 46} 41| 35
13 83| 79| 75| 70| 66| 62| 67| 62| 47| 43| 381|138
14 77| 73| 69| 65| 61| 57| 53| 48| 44| 40| 3.5| 3.0
15 72| 69| 65 6.1 | 57| 53| 49| 45| 41| 3.7| 33| 28
16 68| 64| 61| 57| 64| 50| 46| 42| 39| 36| 3.1 | 2.6
17 64| 61| 57| 54| 50| 47| 44| 40| 36| 33| 29| 25
18 60| 67| 64| 51| 48| 44| 41| 38| 34| 31| 27| 24
19 57| 54| 61| 48| 45| 42| 39| 36| 32| 29| 26| 22
20 54| 51| 49| 46| 43| 40| 3.7| 34| 3.1 | 28| 24| 2.1
21 52| 49| 46| 44| 41| 38| 35| 32| 29| 26| 23| 20
22 49| 47| 44| 42| 39| 36| 34| 31| 28| 26| 22| 1.9

Loads below the dotted line produce deflections exceeding 1/360 of the span




%

THE PHOENIX IRON COMPANY

83

ANGLES, EQUAL LEGS

: Neuteai Axia
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO EITHER LEG

Maximum fiber stress, 18,000 pounds per square inch

l

5X5

. Span

i e | % | % | % | | 8 | % | ¥ | % | %
2 348 | 82.9 | 31.0 | 20.1 | 27.2 | 25.2 | 23.1 | 21.1 | 18.9 | 16.8 | 14.5
3 23.2 (219|207 | 194 | 18.1 | 16.8 | 154 | 140 | 12.6 | 11.2 | 9.7
4 17.4 | 16.5 | 155 | 146 | 136 | 12.6 | 11.6 | 105 | 95| 84 | 7.3
5 139/ 132 124 117 F10:9 [ 101 |+ 9:3 | *84:| 7:6:] 6.7 |+'58
6 11.6 | 11.0 | 10.3 9.7 9.1 8.4 v 7.0 6.3 5.5 48
7 9.9 94| 89831, 78| 72| 66160 54 48| 42
8 K7 =82 8| 731 88 | 68| &858 4% 42186
9 7.7 7.3 6.9 6.5 6.0 5.6 5.1 47 4.2 3.7 3:2
10 7201681 82| 58| 64| 80| 46 42| 88 54|29
11 63| .60 B8 83 49 46|42 3.8 B84. 80 26
12 58:l BB 5271 49| 48| 42| 89| 38 82| 28] 24
13 53 51 48 |-45] 42| 3913832 20 26/ 29
14 50 47| 44| 42| 39| 36| 33| 30| 27| 24| 21
15 46 a4 |- 41 b 8.9-| 88| B4l Bl | 28|28 22 1410
16 4.83 ] a9t Felaalt 31 291261 24| 24 |58
_Span il ixs

in Feet | 134 2 g 5% % % s 3% s %

2 180 16:0 15 7 sy neaal | THg | 10:6 [vor " 77l 83

3 12101112 | 1040]5:9.0 88| r gy 0] s B2 42

4 ol sds -8 L 72 =86 | 591 &3 | 46| 39| 31

5 7:2:| el | e8] histl 68 4.7 421 37| 31| 25

6 6.0 5.6 52 4.8 44 3.9 3.b 3.0 2.6 2.1

7 B2 s I nl AT SR A 30 28] 220 18

8 45| 42| 39| 36| 33| 30| 26| 23| 19| 16

9 A 2807 3B 8.2 20| ~ 2.6+ 28 ~2i0r] - 17 14

10 O S P R T I RO B e e T 8 [ - 1 [ 1 |l <

11 Sa Eagarie sgelagsioalicaa g g s 14 1

12 2 2s it 2 N 290 200 1.8k 150 1.3 ] 1.0

13 IRl 9.8 oot R g 1B 16 1] 1.2 .96

Loads below the dotted line produce deflections exceeding 1/360 of the span
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—_—— ANGLES, EQUAL LEGS

Neutral Axis

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO EITHER LEG

Maximum fiber stress, 18,000 pounds per square inch

3l X 3%
Span
in Feet | g 3 g 5% %% % Y 3% i Y
2 18.5'| 126 | 11.7 | 10.8. | 9.9 8.9 7.9 6.9 5.9 4.8
3 9.0 8.4 7.8 72 | 6.6 6.0 5.3 4.6 3.9 3.2
4 6.8 6.3 5.9 5.4 4.9 4.5 4.0 3.5 2.9 24
5 5.4 5.1 4.7 43 | 40 3.6 3.2 2.8 2.3 1.9
6 4.5 4.2 3.9 3.6 3.3 3.0 2.6 2.3 2.0 1.6
7 3.9 3.6 3.4 3.1 2.8 2.6 2.3 2.0 BT 1.4
8 3.4 3.2 2.9 2.7 2.5 2.2 2.0 | i 1.5 1.2
9 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.5 1.3 11 _____
10 2.7 2.5 2.3 2.2 2.0 1.8 1.6 14 1.2 .95
11 2.5 2.3 2.1 2.0 1.8 1.6 14 1.3 1 19 4 87
12 2.3 2.1 2.0 1.8 1.6 1.5 1.3 1.2 98 .79
- 3 X3
in Feet 5% % 14 4% 34 A Y
2 7.8 ¥ 0 § 6.4 5.7 5.0 4.2 3.5
3 5.2 4.7 4.3 3.8 3.3 2.8 2.3
4 3.9 3.6 3.2 2.9 2.5 2.1 1.{
5 3.1 2.8 2.6 2.3 2.0 1@ 1.4
6 2.6 2.4 2.1 1.9 | 1.4 1.2
7 2.2 2.0 1.8 1.6 1.4 1.2 .99
8 1.9 1.8 1.6 1.4 1.2 133 87
9 i B 1.6 1.4 1.3 sl .94 i
10 1.6 14 1.3 1.1 | 1.0 .85 .69
11 1.4 1.3 1.2 1.0 91 Bt .63

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, EQUAL LEGS ks .

Neutral Axis
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO EITHER LEG

Maximum fiber stress, 18,000 pounds per square inch

.

.S o 214 X 214
in Feet % s 34 s Y Us %
2 4.3 3.9 3.4 2.9 2.4 1.8 1.2
3 2.9 2.6 2.3 1.9 1.6 1.2 83
4 2.2 1.9 1.7 1.4 1.2 91 62
5 1.7 1.6 1.4 1.2 95 73 50
6 1.4 1.3 1.1 96 79 61 A1
7 12 11 T 83 68 52 35
8 11 97 85 72 50 45 31
o ; 2 X2 v
in Feet s 3% s % s %
2 2.4 2.1 1.8 1.5 11 8
3 1.6 1.4 1.2 99 76 52
4 1.2 1.1 .90 74 57 30
5 06 81 ke 59 46 31
6 80 70 60 49 38 26
7 69 60 51 42 33 22

Loads below the dotted line produce deflections exceeding 1/360 of the span




86 THE PHOENIX IRON COMPANY

Gl N—eEtnl Axis ANGLES’ UNEQUAL LEGS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG

Maximum fiber stress, 18,000 pounds per square inch

o 8 X6
in Feet 1 g % 194 % g 5% %s 4 s

2 90.7 | 85.6 | 80.5 | 75.3 | 70.0 | 64.6 | 59.2 | 53.7 | 48.1 | 42.4

3 60.4 | 57.1 | 53.7 | 50.2 | 46.7 | 43.1 | 39.5 | 35.8 | 32.1 | 28.3

4 453 | 428 | 402 | 37.6 | 35.0 | 32.3 | 29.6 | 26.8 | 24.0 | 21.2

5 36.3 | 342 | 32.2 | 30.1 | 28.0 | 25.9 | 23.7 | 21.5 | 19.2 | 17.0

6 302 | 28.5 | 26.8 | 25.1 | 233 | 21.5 | 19.7 | 17.9 | 16.0 | 14.1

7 25.9 | 24.5 | 23.0 | 21.5 | 20.0 | 18.5 | 16.9 | 153 | 13.7 | 12.1

8 927 | 214} 201 188 | 175 | 16.2 {148 |34 | 120 | 1086

9 20.1 | 19.0 | 17.9 | 16.7 | 156 | 144 | 13.2 | 11.9 | 107 | 94
10 181171 -|~16.1 | 161 | 14.0 | 129" | 1.8 | 107 | 9.6 | 8B
11 165|156 ) 14:6 | a37 || 127 118} 10815 o8 87 | 7%
12 154 | 143 | 134 | 125 | 107+ 10:8 |.590:0 | - B9} 80 | <71
13 18:9 le 182411214 | 30:6: |- 10:8¢] s 09 [ 50504 88 f 74 | 165
14 13:0 | 12:2+].11:8. [ . 10.8 | 10:0-] 92| BB |- 7% | 60| 461
15 124 it as ] 107 31000 |- 20 B3| Bi6 [EroslErranTIa || 5T
16 108107 1005 204 ] 88l 8 -7 e Fr 60 [asha
17 107 ]° 1015 9:5: |. -89 | 582 78 |70 |1 6:38.) B | =60
18 101 | 95 | 8984 7.8:] 72| 66 |F 60 53| 247
19 O OO0 B I 0 o i i . T K. P O [ - s e 915 b O 4
20 (oG T 2 (R e - W N S il 57 s S (R
21 8610 B2 el ra | 6] 63t [ basl s 48| 40
22 g2l w8l 73l 68| 6a| 5o | B4 49 44 |39
23 v [ 7O (OSSR 80 PR o (8 [R50 i, o (38 (W (gl TR 1
24 76l Tal ezl eal] B84 | aon|t 45l 40 | 85
25 ol sl 64| 8.0 ] 565 52 | AT 48 188 84
26 7.0 166" | 621 B8l 34 50 46| 41| 87 -3
o7 67| 68 |-60 | -B6t-52 | 48|24 |- 40 |86} ad

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS ., . .=
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch
Span . 8 X 3%
in Feet 1 15 % 134 % 1L 5% v % s
2 822 | 77.7.| 73.1 | 68.4 | 63.6 | 58.8 | 53.9 | 48.9 | 43.8 | 38.7
3 54.8 | 51.8 | 48.7 | 456 | 424 | 39.2 | 35.9 | 32.6 | 29.2 | 25.8
4 41.1 | 38.8 | 36.5 | 342 | 31.8 | 29.4 | 27.0 | 24.5 | 21.9 | 19.3
5 329 |'31.1 | 292 | 27.4 | 25.5 | 23.56 | 21.6 | 19.6 | 17.5 | 15.5
6 274 | 269 |'244 | 228 | 21.2 | 196 | 18.0 | 16.3 | 146 | 12.9
7§ 23.6 | 222 | 209 | 19.5 | 182 | 168 | 154 | 140 | 125 | 11.1
8 206 | 194 | 183 | 17.1 | 169 | 147 | 136 |-122 | 110 9.7
9 183 | 173 | 16.2 | 152 | 14.1 | 13.1 | 12.0 | 10.9 9.7 8.6
10 164 | 156 | 146 | 13.7 | 12.7 | 11.8 | 108 9.8 8.8 y %
11 149 | 141 | 13.3 | 124 | 11.6 | 10.7 9.8 8.9 8.0 7.0
12 13.7 | 129 | 122 | 114 | 10.6 9.8 9.0 8.2 7.3 6.4
13 126 | 120 | 11.2 | 10.5 9.8 9.0 8.3 7.5 6.7 6.0
14 7] st 104 9.8 9.1 84 7.7 7.0 6.3 5.5
15 11.0 | 104 9.7 9.1 8.5 7.8 7.2 6.5 5.8 5.2
16 10.3 9.7 9.1 8.5 8.0 7.4 6.7 6.1 5.5 4.8
17 9.7 9.1 8.6 8.0 7.5 6.9 6.3 5.8 5.2 4.6
18 91| 86| 81| 76| 71| 65| 60| 54 | 49 | 43
19 8.7 8.2 v 0% 7.2 6.7 6.2 5.7 5.1 4.6 4.1
20 8.2 7.8 7.3 6.8 6.4 5.9 5.4 4.9 4.4 3.9
21 7.8 7.4 7.0 6.5 6.1 5.6 5.1 4.7 4.2 3.7
22 7.5 Wl 6.6 6.2 5.8 5.3 4.9 4.4 4.0 3.5
23 755 | 6.8 6.4 5.9 5.5 5.1 4.7 4.3 3.8 3.4
24 6.8 6.5 6.1 5.7 5.3 4.9 4.5 4.1 3.7 3.2
25 6.6 6.2 5.8 5.5 5.1 4.7 4.3 3.9 3.5 3.1

Loads below the dotted line produce deflections exceeding 1/360 of the span
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A et ANGLES, UNEQUAL LEGS

Neutral Axis
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG

Maximum fiber stress, 18,000 pounds per square inch

7 X 3%
_Span
in Feet 1 154 % 134 3% 14 5% %e 14 % 3%
2 63.5 | 60.0 | 56.5 | 52.9 | 49.3 | 45.6 | 41.8 | 38.0 | 34.1 | 30.1 | 26.0
3 42.3 | 40.0 | 37.7 | 35.3 | 32.9 | 30.4 | 27.9 | 25.3 | 22.7 | 20.1 | 17.4
4 31.7 | 30.0 | 28.3 | 26.5 | 24.6 | 22.8 [ 20.9 | 19.0 | 17.0 | 15.0 | 13.0
5 25.4 | 24.0 | 22.6 | 21.2 | 19.7 | 182 | 16.7 | 152 | 13.6 | 12.0 | 10.4

6 21.2 | 20.0 | 188 | 17.6 | 16.4 | 152 | 13.9 | 12.7 | 11.4 | 10.0 | 8.7
7 181 ['17.1 ] 16.1 | 1571 | 141 |, 13,011,904 109} 197 B.6 |+ Tk
8 159 | 150 | 14.1 [ 13.2 [ 123 |'11.4 | 105 | 95| 85| 7.5 | 6.5
9 14.1° 133 | 126 | 11.8 | 11.0 | 101°) 93| 84 | 76| 6.7 | 58
0 127 1120 | 11.3'| 106 | 99 | 91'} 84| 76 | 68| 60 | 52

11 11.5 |-109 | 103 | 96| 90 | 83| 76| 69| 62| b5 | 47
12 108 | '10.0 ] “9:4| /88 || 82 | 7.6 7.0 63| &7 | “5:0 [-443
13 98(.92| 87| 81| 76| 70|-64|-58| 62| 46| 40
14 911+.86 | 81| ‘76| 40| b 60 84 | 494 43 | ‘87
15 85| “BO | %5 1] 66 | B |+8:60] S 4 40 =235

16 791 1.8 v 66 602 | b7 |62 AR 4B T 3i8 .38
17 75| 71| 66| 62| 58| 54| 49| 45| 40| 35| 3.1
18 11 67 a3 | 60| &8 | b |46 a2 B8 33 | 20
19 6.7:] 631 59°] 66| 52| 48| 441 40| 3.6 82 [ 27
20 63| 60| 57| 63| 49| 46| 42| 38| 34| 3.0| 26

21 60| 57| 54| 50| 47| 43| 40| 36| 32| 29| 25
22 58| 55| 51| 48| 45| 41| 38| 35| 31 27| 24

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS . ——\|
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch
. 6 X4
et | g 1545 % 4 ¥ g 5% %s % s %
2 48.1 | 45.5 | 429 | 40.2 | 37.5 | 34.7 | 31.9 | 29.0 | 26.0 | 23.0 | 19.9
3 32.1 | 30.4 | 286 | 26.8 | 25.0 | 23.1 | 21.2 | 19.3 | 17.3 | 16.3 | 13.3
4 24.1 | 22.8 | 21.5 | 20.1 | 18.7 | 17.4 | 15.9 | 145 | 13.0 | 11.5 | 10.0
5 19.3 | 18.2 | 17.2-| '16.1 | 15.0 | 13.9 | 12.7 | 11.6 | 104 9.2 8.0
6 16.0 | 152 | 14.3 | 134 | 125 | 11.6 | 10.6 9.7 8.7 1.7 6.6
74 18:8: | 13.0! | 12:8 | 11:6: | 10T 9.9 9.1 8.3 7.4 6.6 5.7
8 12.0 | 11.4 | 10.7 | 10.1 9.4 8.7 8.0 7.2 6.5 5.7 5.0
9 10.7 | 10.1 | 9.5 8.9 8.3 7.7 7.1 6.4 5.8 5.1 4.4
10 9.6 9.1 8.6 8.0 7.5 6.9 6.4 5.8 5.2 4.6 4.0
1 8.8 8.3 7.8 7.3 6.8 6.3 5.8 5.3 4.7 4.2 3.6
12 8.0 7.6 .2 | 967 6.2 5.8 5.3 4.8 4.3 3.8 3.3
13 7.4 7.0 6.6 6.2 5.8 5.3 4.9 4.5 4.0 3.5 3.1
14 6.9 6.5 6.1 5.7 5.4 5.0 4.6 4.1 3.7 3.3 2.8
15 6.4 6.1 5.7 5.4 5.0 4.6 4.2 3.9 3.5 3.1 2.7
Span 3 6 X 3%
mBect: | 1 | 154 | 2% | we | % | e | % | w | M| w | % | w
2 47.0 | 44.5 | 419 [ 39.3 | 36.6 | 33.9 | 31.1 | 28.3 | 25.4 | 22.5 | 19.5 | 16.4
3 31.3 [ 29.6 | 27.9 | 26.2 | 24.4 | 22.6 | 20.8 [ 18.9 | 16.9 | 15.0 | 13.0 | 10.9
4 23.5 222|209 |19.6 | 18.3 | 17.0 [ 15.6 | 14.2 [ 12.7 [ 11.2 | 9.7 | 8.2
5 18.8 | 17.8 | 16.8 | 15.7 | 14.6 | 13.6 | 12.5 [11.3 [10.2 | 9.0| 7.8 | 6.6
6 15.7 | 148 | 14.0 (13.1 | 12.2 | 11.3 | 104 | 94| 85| 75| 6.5| 5.5
7 1341127 (12.0(11.2]105| 9.7| 89| 81| 73| 64| 56 4.7
8 1.7 1850 110:8- | 98| 9.2 85| 78| T.1| 64 561 49 | 41
9 104| 99|.93| 87| 81| 76| 69| 63| 66| 50| 43| 3.6
10 94| 89| 84| 79| 73| 68| 62| 67| 51| 45| 39| 33
11 8.5 $84 | %6 | [F1 6 EE 620 58T [ 8 &6 ] 4.1 |43.5 (5310
12 18 || st ] 2.0 [-685:] 61| b8 52| 47| 42| 87| 32| 2%
13 72| 68| 64]|.60| 56| 52| 48| 44| 39| 35| 30| 2.5
14 67| 64| 60| 56| 62| 48| 44| 40] 36| 32| 28] 2.3
|

Loads below the dotted line produce deflections exceeding 1/360 of the span
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Neutral Axis
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

ANGLES, UNEQUAL LEGS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION

NEUTRAL AXIS PARALLEL TO SHORTER LEG

Maximum fiber stress, 18,000 pounds per square inch

Span PRt

s % 1 % s % s Y% s 3% o
2 30.0 | 28.1 | 26.3 | 24.3 1224 | 204 | 183 | 16.2 | 14.1 | 11.9
3 20,0 | 188 [ 175 | 16.2 | 149 | 136 | 122|108 | 94 | 7.9
4 15.00 141 | 1340 | 12:2:] 1020 | 10:2 | f9.2 5 w8l s P70/ | 15D
5 12:0 (F 1130 105 | oa] 90 | & | L8l 66T 156 | e
6 100 ( 94| 88| 81 [.75| 68| 61| 54| 47 40
7 86| 80 78| 70| 64| 5&| 52 467 40| 34
8 7.5 7.0 6.6 6.1 5.6 5.1 4.6 4.1 3.5 3.0
9 67 634 58| 64| 60| 46| 41786 |31 | 26
10 60| 86| 153, | 29 | 4f | 41| 37 32 28 | 24
11 5i5|uibilu] =480 [ Aidr | AA a7l sl e 3001 960 | 529
12 3010 [ 1 R T R O o O 0 ) e o W el 6 1 )
13 N D T 0 R 3 I8 AN 2 0 A T 0 B A 0 B 7
14 43 40| 88| 85| 82| 29| 26| 23 .20 [T

Lt 5 X 3%

in Feet % 14 % g 5% % Y o 3% Y
2 203 | 27.5 | 257 | 23.8 | 21.9 | 19.9 | 17.9 | 159 | 13.8 | 11.6
3 19.5 | 18:3 | 17.1 | 16.9 | 146 | 13.3 | 11.9 | 106 |92 | 7.7
4 146 | 137 | 128 [ 119 | 109 (100 | 90| 79| 69 | 58
5 117 (110 | 103 | 95| 88| 80| 72| 63| 55| 46
6 9.8 .92 1 88, | 701 7.3 (" 16:814] 6:08F "5igi || 465|580
7 84 | 70| 7.8 | 68 [ 63 | BT 61| =45 39| 933
8 7.3 6.9 6.4 59 5.5 5.0 4.5 40 | 34 2.9
9 6.5 6.1 5.7 5.3 4.9 4.4 4.0 3.5 3.1 2.6
10 59 | 65| 61| 48| 44| 40]|:86| 32| 28| 23
11 63 |0 50| 47 | 48 40 361 83 [ 29 2§ [10]
12 49 a6 || -8 | o400 8.6 83| 8.0 26 | 1.2.31 a0
13 4.5 4.2 3.9 3.7 3.4 3.1 2.8 2.4 2.1 1.8
14 42 3.9 3.7 3.4 3.1 2.8 2.6 2.3 2.0 1.7

Loads below the dotted line produce deflections exceeding 1/360 of the span

-
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ANGLES, UNEQUAL LEGS . . =
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch

Span RN
in Feet 134 34 14 5% % 1% A 35 S
2 26.7 25.0 23.2 21.3 19.4 17.5 15.5 13.4 11.3
3 17.8 16.6 . | 15.4 14.2 12.9 11.6 10.3 8.9 7.5
4 13.4 12,5 | 11.6 10.6 9.7 8.7 1 6.7 5.7
5 10.7 10.0 9.3 8.5 7.8 7.0 6.2 5.4 4.5
6 8.9 8.3 g i) 6.5 5.8 52 4.5 3.8
7 7.6 4 | 6.6 6.1 5.5 5.0 4.4 3.8 3.2
8 6.7 6.2 5.8 5.3 4.9 4.4 3.9 3.4 2.8
9 5.9 5.5 5.1 4.7 4.3 3.9 3.4 3.0 2.5
10 5.3 5.0 4.6 4.3 3.9 3.5 3.1 2.7 2.3
11 4.9 4.5 4.2 3.9 3.5 3.2 2.8 2.4 2.1
12 4.5 4.2 3.9 3.5 3.2 2.9 2.6 2.2 1.9
13 4.1 3.8 3.6 3.3 3.0 2.7 2.4 2.1 1.7
14 3.8 3.6 3.3 3.0 2.8 2.5 2.2 1.9 1.6
15 3.6 3.3 3.1 2.8 2.6 2.3 2.1 1.8 1.5
16 3.3 31 [ 29 2T 2.4 2.2 1.9 1.7 1.4

Hoco 4 X 3%
in Foet we | % e 5% % % "o 3% e
2 17.7 .'16.5 15.3 14.1 12.9 11.6 10.3 9.0 7.6
3 11.8 11.0 10.2 9.4 8.6 i f 6.9 6.0 5.1
-+ 8.8 8.3 [ 478 i & 6.4 5.8 5.2 4.5 3.8
5 g | 6.6 6.1 5.6 5.2 4.6 4.1 3.6 3.0
6 5.9 5.5 5.1 4.7 4.3 3.9 3.4 3.0 2.5
7 5.0 4.7 4.4 4.0 3.7 3.3 29 2.6 2.2
8 4.4 4.1 3.8 3.5 3.2 2.9 2.6 2.2 1.9
9 3.9 3.7 3.4 3.1 2.9 2.6 2.3 2.0 L7
10 3.5 3.3 3.1 2.8 2.6 2.3 2.1 1.8 1.5

u | 32| 30| 28| 26| 23| 21| 19| 16| 14

12 2.9 2.8 2.6 2.4 2.1 1.9 1.7 1.5 1.3
13 2.7 2.5 2.4 2.2 2.0 1.8 1.6 1.4 1.2

Loads below the dotted line produce deflections exceeding 1/360 of the span
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4 .. ANGLES, UNEQUAL LEGS
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch
_Span £50
in Feel 134 % s % Yo % s 3% s 4
2 17.2 16.1 14.9 13.8 12.6 11.3 10.1 8.8 7.4 6.0
3 115 | 10.7 | ‘100 9.2 8.4 7.6 6.7 | 58 | 49 4.0
4 8.6 8.0 7.5 6.9 6.3 5.7 5.0 4.4 3.7 3.0
5 6.9 6.4 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.4
6 5.7 5.4 5.0 4.6 4.2 3.8 34 | 29 | 25 2.0
7 4.9 4.6 4.3 3.9 3.6 3.2 2.9 2.5 2.1 1.7
8 4.3 4.0 3.7 3.4 3.1 2.8 2.5 2.2 1.9 1.5
9 3.8 3.6 3.3 3.1 2.8 2.5 2.2 1.9 1.6 1.3
10 3.4 3.2 3.0 2.8 2.5 2.3 2.0 1.8 1.5 1.2
13 3.1 2.9 2.7 2.6 2.3 2.1 1.8 1.6 1.3 11
12 29 2.7 2.5 2.3 2.1 1.9 i 1.5 1.2 1.0
3 2.6 2.5 2.3 2.1 1.9 i R 1.3 11 92
34 X3
Span
imieet Tl % ug | 5% s % | 4 % s %
2 13.2 12.3 11.5 10.6 9.7 8.7 7.6 6.8 5.7 4.7 ‘
3 8.8 8.2 7.6 7§ 6.4 5.8 5.0 | 45 3.8 3.1 l
4 6.6 6.2 5.7 5.3 4.8 44 3.8 3.4 2.9 23
5 5.3 4.9 4.6 4.2 3.9 3.5 3.0 2.7 2.3 1.9 }
6 4.4 4.1 3.8 3.5 3.2 2.9 25 | 2.3 1.9 1.6
7 3.8 3.5 3.3 3.0 2.8 2.6 2.2 1.9 1.6 1.3 |
8 3.3 3.1 2.9 2.6 2.4 2.2 1.9 i 1.4 1.2
9 2.9 2.7 2.5 2.4 2.1 1.9 B 1.5 1.3 1.0
10 26 a5 lcos | 21| 19 ¥yl um 14 12 93 |
11 2.4 2.2 2.1 1.9 1.8 1.6 1.4 1.2 1.0 .85
12 22 2:1 1.9 1.8 1.6 1.5 1.3 1.X 95 .78
Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS . ——-
ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch

Span 34 X2%

n Feet 4s % %46 1e s 3% ] M
2 11.1 10.3 9.4 8.5 7.5 6.6 5.6 4.5
3 7.4 6.8 6.2 5.6 5.0 4.4 3.7 3.0
4. 5.6 25 4.7 4.2 3.8 3.3 2.8 43
5 4.4 ‘4.1 3.7 3.4 3.0 2.6 2.2 1.8
6 3.7 3.4 3.1 2.8 2.5 2.2 1.9 1.5
e R ‘3 2 2.9 2.7 24 2.2 1.9 1.6 1.3
8 2.8 2.6 2.3 2.1 1.9 1.6 1.4 1.1
9 2.5 2.3 2.1 1.9 y B 1.5 1.2 1.0

10 2.2 2.1 19° 157 1.5 1.3 1.1 91
11 2.0 *1.9 16 1.5 1.4 1.2 1.0 .82
_Span - 3 X 2%
in Feet Yo b 7 % *As 1
2 6.9 6.3 5.6 4.9 4.1 3.4
3 4.6 4.2 3.7 3.2 28 2.2
4 3.5 3.1 2.8 2.4 2.1 1.7
5 2.8 2.5 2.2 1.9 147 1.3
6 2.3 2.1 1.9 1.6 1.4 11
% N 20 1.8 1.6 1.4 1.2 .96
8 b 1.6 1.4 1.2 1.0 .84
9 -1.5 1.4 1.2 1.1 92 75
10 14 1.3 vl 97 .83 .67

Loads Bglow the dotted line produce deflections exceeding 1/360 of the span




94

THE PHOENIX IRON COMPANY

——

Neu

ANGLES, UNEQUAL LEGS

tral Axis

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION

NEUTRAL AXIS PARALLEL TO SHORTER LEG
Maximum fiber stress, 18,000 pounds per square inch

Shan 3 X2
e % o % o %
9 6.0 5.4 4.7 el 40 3.3
3 4.0 3.6 3.1 2.7 9D
4 3.0 2.7 2.3 2.0 1.6
5 2.4 2.1 1.9 1.6 12
6 2.0 1.8 1.6 i 1.1
7 17 1.5 s 181 .93
8 1.5 1.3 1.2 1.0 81
9 1.3 1:9 1.0 .89 72
10 1.2 1491 .94 ' .80 .65
Hpan 2 X2
kbt Y e 3% e X Y %
2 4.2 3.7 3.8 2.8 29 1.8 1.2
3 2.8 2.5 25 1.9 1.5 1.2 .80
4 24 1.9 1.6 1.4 k1 .88 .60
5 1.7 1.5 1.3 il .92 .70 48
6 1.4 12 1l .93 .76 .59 40
s 1.2 1.1 .04 .80 65 .50 .34
8 11 .94 .82 .70 .57 44 .30

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS N;.:.:zri}*

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

Hen 8 X6

in-Freet 1| g % A 3 g 5% % % 4%
2 53.5 | 50.6 | 47.6 | 44.6 | 41.6 | 38.4 | 35.3 | 32.0 | 28.7 | 25.4
8 9.7 UlTasize|iale |ree. 7 [Bar. 7 i|vese il ips50] 21,8 1|510:2 [ 16:8
4 dlloggil 9530 2387 92.3' | 20:8:( 19:2 ! 17:6.| 160 144 | 327
5 214 | 202 | 19.1 | 17.8 | 166 | 154 | 141 | 128 | 115 | 102

6 17.8| 169 | 159 | 14.9 | 13.9/| 128 | 11.8 |710.7 9.6 8.5
7 153 | 14.5 | 13.6 | 12.7 | 11.9 | 11.0 | 10.1 9.1 8.2 7.3
8 13.4 | 12.7 | 11.9 | 11.2 | 104 9.6 8.8 8.0 7.2 6.3
9 $1.991511.2 | 106 9.9 9.2 8.5 7.8 el 6.4 5.6
0

1 10.7 | 10.1 9.5 8.9 8.3 i 7.1 6.4 5.7 5.1
11 9.7 9.2 8.7 8.1 7.6 7.0 6.4 5.8 5.2 4.6
12 8.9 8.4 7.9 7.4 6.9 6.4 5.9 5.3 4.8 4.2
13 8.2 7.8 7.3 6.9 6.4 5.9 5.4 4.9 4.4 3.9
B8 = LI CT6 7.2 6.8 6.4 5.9 5.5 5.0 4.6 4.1 3.6
15 1.1 6.7 6.4 5.9 5.5 5.1 4.7 4.3 3.8 3.4
167 «f 6.0 6.8 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2
17 6.3 6.0 5.6 5.2 4.9 4.5 4.1 3.8 3.4 3.0
18 5.9 5.6 5.3 5.0 46 | 4.3 3.9 3.6 3.2 2.8
19 50 5.3 5.0 4.7 4.4 4.0 3.7 3.4 3.0 2.7
20 - 5.4 5.1 4.8 4.5 4.2 3.8 3.5 3.2 2.9 2.5
21 5.1 4.8 4.5 4.2 4.0 3.7 3.4 3.0 2.7 24
22 4.9 4.6 4.3 4.1 3.8 3.5 3.2 2.9 2.6 2.3

Loads below the dotted line produce deflections exceeding 1/360 of the span
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[ Newraaus ANGLES, UNEQUAL LEGS
ALLOWABLE UNIFORM LOADS IN THOUSAND'S OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG
Maximum fiber stress, 18,000 pounds per square inch
B 8 X 344
in Fee 1 15,4 7% 134 .Y 14 5% % - 1% %
2 8.1 -17.1 | 2 26.1 ] ~25:1 |+ 14.1 0] 2 13:04] © 12.07| 108 9.8 8.7
3 12.1:1:11.4| 10:7 . 10.1 9.4 8.7 8.0 7.3 6.6 5.8
1 9.1 8.6 8.1 7.5 7.0 6.5 6.0 5.5 4.9 4.4
5 7.2 6.8 6.4 6.0 5.6 5.2 4.8 4.4 3.9 3.5
6 6.0 5.7 5.4 5.0 4.7 4.3 4.0 3.6 3.3 2.9
s 5.2 4.9 4.6 4.3 4.0 3.7 3.4 3.1 2.8 2.5
8 4.5 4.3 4.0 3.8 3.5 3.3 3.0 2.7 2.5 2.2
9 4.0 3.8 3.6 3.4 3.1 2.9 2.7 2.4 2.2 1.9
10 3.6 3.4 3.2 3.0 2.8 2.6 24 2.2 2.0 1.7
|
Span 7 X 84, .
in Feet 1 154 % 134 3% 14 ‘% %e % A 3%
2 178 | 16.8 | 158 | 14.9 | 13.9 | 12.9 | 11.8 | 108 | 9.7 8.6 7.5
3 11.9 | 11.2 | 10.6 9.9 9.2 8.6 7.9 72 | 6.5 5.7 5.0
4 8.9 8.4 7.9 7.4 6.9 6.4 59 | 54| 49 4.3 3.8
5 7.1 6.7 6.3 5.9 5.5 5.1 4.7 43 | 3.9 3.4 3.0
6 5.9 5.6 5.3 5.0 4.6 4.3 3.9 3.6 | 3.2 29 2.5
‘f 5.1 4.8 4.5 4.2 4.0 3.7 3.4 31| 28 2.5 2.1
8 4.4 4.2 4.0 3.7 3.5 3.2 3.0 2.7 | 24 22 1.9
9 4.0 3.7 3.5 3.3 3.1 2.9 2.6 24 | 2.2 1.9 1,7
10 3.6 3.4 3.2 3.0 2.8 2.6 2.4 22119 17 1.5
11 3.2 3.1 2.9 2.7 2.5 2.3 2.2 20| 1.8 1.6 1.4
12 3.0 2.8 2.6 2.5 2.3 2.1 2.0 1B 18 14 1.3
13 2.7 2.6 2.4 2.3 2.1 2.0 1.8 y Gyl I 1.3 1.2

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS Nermm_il

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

o o 6 X4

fisoas | I e T o e T % | % & %
2 |228|21.6|203 (191|178 165|152 | 13.9 | 12.5 [ 11.1 | 9.6
3 |152 | 144|136 | 127|119 (110|101 | 92| 83| 74| 64
4 |11.4)|108|102| 95| 89| 83| 76| 69| 62| 55| 4.8
5 9.1 |86 [ 81| w6 | 71| 66| 61°) 557 50| 44 (38

6 761772 ] 68 | 64| 59| &8 | 5.1 | 46.] 421 3.7 |32
7 65| 62| 58| 55| 61| 47| 43| 40| 36| 32| 238
8 87 | 64| ‘&l | 48| 48| 41| 38| 36| 31| 28| 24
9
0

61| 48| 45| 42| 40| 37| 34| 31| 28| 25| 2.1
46 | 43| 41 38| 36| 33| 3.0| 28| 25| 22| 1.9

11 4118 8:9] w37 | B35 [~ 32 | 1 3@ | . 28 26| 28] 200 L%
12 88 |136| 34| 32| 30| 28] 25| 28| 21 1.8 |=1.8
13 8.9 ]7383 |3l 291 27| 26| 23| 21 1.9 L7 |18
14 33| 31| 29| 27|. 26| 24| 22| 20| 18 16 | 1.4
15 3.0 29| 27| 25| 24| 22| 20 i ik B e U 1.5 | 1.3

6 X 3}

s bt 1 1546 % 3 % s %% 0 % 0 %% e
17.4 |1 16.5 | 155 | 14.6 | 13.6 | 12.6 [ 11.6 | 106 | 96 | 85 | 7.4 | 6.3
116 (11.0|104| 97| 91| 84| 78| 71| 64 | 57 | 49 |42

2
3
4 87 182 | T8[ 73] 6.8] 63 68 63| 48 |- 42| 3.7 [i31
5 70| 66| 62| 58| 54 51| 47| 42| 38 |34 |30 |25

6 | 58| 55| 52| 49| 45| 42| 39| 35|32 |28 |25 |21
7 | 50| 47| 44| 42| 39| 36| 33| 30|27 |24 21|18
8 | 43| 41| 39| 36| 34| 32| 29| 27|24 21|18 |16
9

39| 37| 35| 32| 30| 28| 26| 24|21 (19 | 1.6 |14
10 8.5|- 83| 81| 291 271258] 28| 23] 19 |17 | 15 |18

1§ 321 30 [ 281 207l 2560 281221 |- 1.9 | L7 | L& 1.8 [1.1
12 29| 27| 26| 24| 23 21| 19| 18|16 |14 | 1.2 |10
13 271 25| 24| 22| 21| 19| 18] 16} 1.6 | 1.3 | 1.1 .96

Loads below the dotted line produce deflections exceeding 1/360 of the span

| s o
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i)

J Neutral Axis

ANGLES, UNEQUAL LEGS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

e 5X4
i Foel % 194 % g % % % e 3% o
2 19.8 18.6 17.4 16.2 14.9 13.6 12.2 10.8 9.4 8.0
3 13.2 12.4 11.6 10.8 9.9 9.0 8.1 72 6.3 5.3
4 9.9 9.3 8.7 8.1 7.4 6.8 6.1 5.4 4.7 4.0
5 7.9 7.5 7.0 6.5 6.0 5.4 4.9 4.3 3.8 3.2
6 6.6 6.2 5.8 5.4 5.0 4.5 4.1 3631 2.7
'f 5.7 5.3 5.0 4.6 4.3 3.9 3.5 3.1 2.7 2.3
8 5.0 4.7 4.4 4.0 3.7 3.4 3.1 2.7 2.4 2.0
O 4 :_‘%"_ 4.1 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8
10 4.0 3.7 3.5 3.2 3.0 2.7 2.4 22 1.9 1.6
11 3.6 3.4 3.2 2.9 2.7 W25 2.2 2.0 17 1.5
12 3.3 3.1 2.9 2.7 2_.'5 2.3 2.0 1.8 1.6 13
13 3.1 29 2.7 2.5 2.3 2.1 1.9 1.7 1.5 1.2
14 2.8 2.7 2.5 2.3 2.1 1.9 1.7 1.6 1.3 11
. 5 X 3%
Span
n Feet % 134 34 14 5% DA % A 3% DA
2 15.1 14.2 13.3 12.4 11.4 10.4 9.4 8.3 7 P 6.1
3 10.1 9.5 8.9 8.2 7.6 6.9 6.2 55 | 4.8 4.1
4 7.6 2 | ) 6.7 6.2 5.7 5.2 4.7 4.2 3.6 3.1
5 6.1 5.7 5.3 4.9 4.6 4.2 3.7 3.3 29 2.5
6 5.0 4.7 4.4 4.1 3.8 3.5 3.1 28 [ 24 | 20
7 4.3 4.1 3.8 3.5 3.3 3.0 2.7 24 2.1 1.8
8 3.8 3.6 3.3 3.1 2.8 2.6 2.3 2.1 1.8 1.5
9 3.4 3.2 3.0 2.7 2.5 2.3 2.1 1.8 1.6 1.4
10 3.0 2.8 2.7 2.5 2.3 21 1.9 j B f 1.4 1.2
11 2.8 2.6 2.4 2.2 2.1 1.9 157 1.5 1.3 1.1
12 2.6 2.4 2.2 2.1 1.9 1.7 1.6 1.4 1.2 1.0
13 23 2.2 2.0 1.9 1.8 1.6 14 1.3 5 15 94

Loads below the dotted line produce deflections exceeding 1/360 of the span
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ANGLES, UNEQUAL LEGS N;.E.Es_il

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

S 5 X3
_Span
n Feet 184 34 14 5% YUs 14 4% 34 546
2 10.4 9.7 9.0 8.3 7.6 6.9 6.1 5.3 4.5
3 7.0 6.5 6.0 "5.6 5.1 4.6 4.1 3.6 3.0
4 5.2 4.9 45 [ 42 3.8 3.4 3.1 2.7 2.3
5 4.2 3.9 3.6 3.3 3.1 2.8 2.5 2.1 1.8
6 3.5 3.2 3.0 2.8 2.5 2.3 2.0 1.8 1.5
v 3.0 2.8 2.6 2.4 2.2 2.0 7 1.5 1.3
8 2.6 2.4 2.3 2.1 1.9 1.7 1.5 1.3 1.
9 2.3 2.2 2.0 1.9 17 1.5 1.4 1.2 1.0
10 2.1 1.9 1.8 1.7 1.5 1.4 1.2 1.1 .90
11 1.9 1.8 1.6 1.5 1.4 1.3 11 97 .82
4 X 3%
. Span
in; Fest 1o, % s 5% % % s 3% s
2 13.8 129 | 120 11.0 10.1 9.1 8.1 7.0 6.0
3 9.2 8.6 8.0 7.4 6.7 6.1 5.4 4.7 4.0
4 6.9 6.4 6.0 5.5 5.0 4.6 4.0 3.5 3.0
5 5.5 52 4.8 4.4 4.0 3.6 3.2 2.8 2.4
6 4.6 4.3 4.0 3.7 3.4 3.0 2.7 2.3 2.0
7 3.9 3.7 3.4 3.2 2.9 2.6 2.3 2.0 b )
8 3.4 3.2 3.0 2.8 2.5 2.3 2.0 1.8 1.5
9 3.1 2.9 2.7 2.5 2.2 2.0 1.8 1.6 1.3
10 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2
11 2.5 2.3 2.2 2.0 1.8 3 [ 1.5 1.3 2 &
‘12 2.3 2.1 2.0 1.8 | B d 1.5 1.3 1.2 .99
13 2.1 2.0 1.8 i 1.6 1.4 1.2 1:1 92

Loads below the dotted line produce deflections exceeding 1/360 of the span
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T Neeaans ANGLES, UNEQUAL LEGS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS
FOR ANGLES BRACED AGAINST LATERAL DEFLECTION
NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

4 X3
_Span
in Feet 134 34 14 5% % 1% % 3% 174 %
2 10.1 9.4 8.8 8.1 7.4 6.7 6.0 5.2 RIS 3.6
3 6.7 | 6.3 5.9 5.4 4.9 4.5 40 | 3.5 2.9 2.4
4 5.0 | 4.7 4.4 4.1 3.7 3.3 3.0 2.6 2.2 1.8
5 4.0 | 3.8 3.5 32| 3.0 2.7 2.4 2.1 1.8 14
6 34 | 3.1 2.9 2.7 2.5 2.2 2.0 1.7 1.5 1.2
+ 2.9 2.7 2.5 2.3 2.1 1.9 e 1.5 1.3 1.0
8 25 | 24 2.2 2.0 1.9 ! 1.5 1.3 11 .90
9 2.2 2.1 2.0 1.8 1.6 1.5 1.3 1.2 .98 .80
10 2.0 1.9 1.8 1.6 1.5 1.3 1.2 1.0 .88 72
11 1.8 1.7 1.6 1.5 -"1.3 1.2 13 94 .80 .65
3% X3
. Span
in Feet uge 3 14 5% % 1% 4% 3% A 74
2 9.9 9.3 8.6 8.0 7.3 6.6 5.9 5.1 4.3 3.5
3 6.6 | 6.2 5.7 5.3 4.8 4.4 3.9 3.4 2.9 2.4
4 4.9 4.6 4.3 4.0 3.6 3.3 2.9 2.6 2.2 1.8
5 4.0 | 3.7 3.4 3.2 2.9 2.6 2.3 2.0 1.7 14
6 33 | 3.1 2.9 2.7 2.4 2.2 2.0 1.7 14 1.2
7 28 | 26 2.5 2.3 2.1 1.9 127 1.5 1.2 1.0
8 25 | 23 2.2 2.0 1.8 1.6 1.5 1.3 b .88
9 22 | 21 1.9 1.8 1.6 1.5 1.3 1:1 .96 .78
10 2.0 1.9 1.7 1.6 1.5 1.3 1.2 1.0 87 .71
11 1.8 1.7 1.6 1.4 1.3 1.2 1.1 .93 .79 .64

Loads below the dotted line produce deflections exceeding 1/360 of the span
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FOR ANGLES BRACED AGAINST LATERAL DEFLECTION

ANGLES, UNEQUAL LEGS Neﬁu—ﬂrﬂ—

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

NEUTRAL AXIS PARALLEL TO LONGER LEG

Maximum fiber stress, 18,000 pounds per square inch

- 314 X 214
ju koot s 5% Y % s 3% s %
2 6.0 5.5 5.0 4.6 4.1 3.6 3.0 2.5
3 4.0 3.7 <] -34 3.0 2i7 2.4 2.0 1.6
4 3.0 2.8 2.5 2.3 2.0 1.8 1.5 1.2
5 2.4 2.2 2.0 1.8 1.6 1.4 1.2 .99
6 2.0 1.8 1.7 1.5 1.4 1.2 1.0 82
7 1.7 1.6 1.4 1.3 1.2 1.0 .86 71
8 1.5 1.4 1.3 1.1 1.0 89 .76 62
9 1.3 1.2 1.1 1.0 .90 79 67 .55
Einan 3 X 2%
R el s Y s % s %
2 4.9 4.5 4.0 3.5 3.0 2.4
3 3.3 3.0 2.7 2.3 2.0 1.6
4 2.5 2.2 2.0 17 15 1.2
5 2.0 1.8 1.6 14 1.2 97
6 1.6 1.5 1.3 1.2 .99 81 .
7 1.4 1.3 111 1.0 85 69
8 1.2 1.1 1.0 87 74 61
9 1.1 99 .89 a7 .66 54

Loads below the dotted line produce deflections exceeding 1/360 of the span
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‘J venrat as ANGLES, UNEQUAL LEGS

ALLOWABLE UNIFORM LOADS IN THOUSANDS OF POUNDS

FOR ANGLES BRACED AGAINST LATERAL DEFLECTION

NEUTRAL AXIS PARALLEL TO LONGER LEG
Maximum fiber stress, 18,000 pounds per square inch

3 X2
Span

Sl % s % o %

2 2.8 2.5 2.2 1.9 1.6

.3 1.9 f s 1.5 1.3 1.0
4 1.4 1.3 1.3 .95 .78
5 1.1 1.0 .89 .76 .62
6 .95 .85 .74 .63 .52
i .81 43 .64 .54 45
8 8l .64 .56 48 .39
9 .63 .56 .50 42 .35

2l X2
_Span

in Feet 1% LA g -. A Yy A %
2 2.8 2.5 2.2 1:9 1.5 1.2 .81
3 1.8 1.7 1.6 -- 1.2 1.0 .79 .54
" ik 1.2 1.1 93 76 59 40
5 1 5§ | 99 87 .74 .61 47 .32
6 92 .83 .73 .62 .51 .39 27
7 .79 il .62 .53 44 .34 .23
8 .69 .62 .54 .46 .38 .30 .20

Loads below the dotted line produce deflections exceeding 1/360 of the span
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK

L " ey . 2 .5
fothﬂf}_/ mt‘%_/.mthﬁ:ﬁ_’ MW MW
JL g Al g’ Jiy! g’

ANGLES WITH EQUAL LEGS
Radii of Gyration given correspond to directions indicated by arrow heads

§s lsoseg - RADII OF GYRATION

Size, = e R ey

mewss | 2% |g322E| 8324

ﬁ"' <R<B= ;L“JJS ro ra rz rs ra rs

8 X8 1% 33.46 56.9 242 | 342 | 3.561 | 3.55 | 3.60 | 3.69
8 X8 14 15.50 26.4 260 | 3.32 | 341 | 3.45 | 3.49 | 3.58
6 X6 1 22.00 374 1.80 | 2.59 | 2.68 | 2.72 | 2.77 | 2.87
6 X6 34 8.76 14.9 1.88 | 249 | 2.58 | 2.62 | 2.66 | 2.75
5X5 1 18.00 | 30.6 148 | 2.19 | 2.28 | 2.33 | 2.38 | 2.48

§30 X b 3% 7.22 12.3 1.66 | 2.09 | 217 | 2.21 | 2.26 | 2.35
4 X4 1346 | 11.68 19.9 1.18 | 1.75 | 1.85 | 1.89 | 1.94 | 2.04
4 X4 Y 3.88 6.6 125 | 1.66 | 1.75 | 1.79 | 1.84 | 1.93

35 X 3% 134 | 10.06 17.1 1.02 | 1.55 | 1.65 | 1.70 | 1.75 | 1.85

3 X 3% b1 3.42. 5.8 1.09 | 1.46 | 1.55 | 1.59 | 1.64 | 1.73
3 X3 5% 6.76 11.5 088 | 1.32 | 141 | 1.46 | 1.51 | 1.61
3 X3 U 2.88 4.9 093 | 1.25 | 1.34 | 1.38 | 1.43 | 1.53

24 X 24 3 4.50 v (e 0.74 | 1.09 1.}9 124 | 1.29 | 1.39

214 X 215 Y 2.42 4.1 077 | 1.06 | 1.14 | 1.19 | 1.24 | 1.34
2 X2 4 3.12 5.3 0.59 | 0.88 | 0.98 | 1.03 | 1.08 | 1.19
2 X2 Y 1.88 3.19| 061 | 0.85 | 0.94 | 099 | 1.04 | 1.14
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK

r. s f'a ﬁ r's

MTMW—IMW mﬁ%_'
e o leg” JL;

ANGLES WITH UNEQUAL LEGS
Radii of Gyration given correspond to directions indicated by arrow heads

g ‘._'qéwg Su o RADII OF GYRATION
Size, g f,«: 's_,'u: _g,_,iq;
Inches il g 22 g | BSEY
28 | <He= | BR% g r r r r r r
= (E 4 B - 0o 1 2 3 4 5
8 X6 1 26.00 44.2 1.73 | 3.64 | 3.73 | 3.78 | 3.83 | 3.92
8 X6 s | 11.86 20.2 1.80 | 3.55 | 3.64 | 3.68 | 3.73 | 3.82
8 X 3% | 21.00 35.7 0.86 | 4.04 | 4.14 | 4.19 | 424 | 4.34
8 X 3% Us 9.68 16.5 092 | 3.93 | 4.02 | 4.07 | 4.12 | 4.22
6 X 4 1 18.00 | 30.6 | 1.09 | 2.85 | 2.95 | 2.99 | 3.04 | 3.14
6 X 4 3% 7.22 12.3 1.17 | 2.74 | 2.83 | 2.87 | 2.92 | 3.02
6 X 3% 1 17.00 | '28.9 092 | 2.93 | 3.02 | 3.07.| 3.12 | 3.23
6 X 3% 20 5.74 9.8 1.00 | 2.80 | 2.89 | 2.94 | 2.99 | 3.08
5X4 % | 14.22 24.2 1.14 | 2.29 | 2.38 | 243 | 248 | 2.58
5X4 3% 6.46 11.0 1.20 | 2.20 | 2.29 | 2.34 | 2.38 | 2.48
5 X 3% % | 13.34 22.7 0.96 | 2.36 | 2.45 | 2.50 | 2.65 | 2.65
5 X 3% s 5.12 8.7 1.03 | 2.26 | 2.35 | 2.39 | 2.44 | 2.54
5X3 ‘?m 11.68 19.9 080 | 242 | 2.52 | 2.57 | 2.62 | 2.72
5 X3 s 4.80 8.2 085 | 233 | 242 | 247 | 2.52 | 2.61
4 X 3% 15%6 10.86 18.5 1.01-1°1.81 | -3.91 1.96 | 2.01 | 2.11
4 X 3% e 4.50 17 1.07 1 1.73 4 1:81- | 1.86: | 1.91-] 200
4 X3 134 | 10.06 1753 083 | 1.88 | 1.97 | 2.02 | 2.08 | 2.18
4 X3 A 3.42 5.8 090 | 1.78 | 1.87 | 1.92 | 1.96 | 2.06
38 X 3 1346 9.30 15.8 085 | 1.61 | 1.71 1.76: | 181 1.91
3% X3 b2 3.18 5.4 091 | 1.52 | 1.60 |- 1.65 | 1.70 | . 1.79
315 X 215 14 7.36 12.5 0.69 | 1.66 | 1.75 | 1.80 | 1.86 | 1.96
315 X 21 U 2.88 4.9 074 | 158 | 1.67 | 171 | 176 | 1:86
3 X2 Us 5.56 9.5 0.72 | 1.37 | 1.46 | 1.51 | 1.56 | 1.66
3 X 2% P 2.62 4.5 0756 | 1.31 | 1.40 | 1.45 | 1.60 | 1.59
3 X2 5 4.50 7.7 0.56' | 1.42' | 1.52 | 1.67 | 1.62 | 1.78
3 X2 Y 2.42 4.1 0.57 | 1.38 | 1.47 | 1.52/ | 1.67 | 1.687
214 X 2 14 4.00 6.8 056 | 1.15 | 1.256 | 1.30 | 1.36 | 1.46
215 X 2 U 2.12 3.62 | 0.59 | 1.11 1.20 | 1.25 | 1.30 | 1.40

——
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK
ra

D 1 NS P TH . 52 e
A A N A
e &* - R A A 1

ANGLES WITH UNEQUAL LEGS
Radii of Gyration given correspond to directions indicated by arrow heads

?:gg “5%"35 E“s ‘,,E RADII OF GYRATION
Size, 8.a a<3s8| Botg
Inches cF- cozg| ®mSEw
o - éﬁyp— ;@hw =l
& .= =3 < ro ry rz r3 rs rs
n
8 X6 1 26.00 44.2 249 | 2.39 | 2.48 | 2.52 | 2.57 | 2.66
8 X6 s 11.86 20.2 2.57 | 231 | 2.39 | 2.43 | 2.48 | 2.56
8 X 3% 1 21.00 35.7 2.51 1.26 1.35 140 | 1.45 | 1.55
8 X 3% Us 9.68 16.5 2.59 | 1.16 1.24 1.28 | 1.32 1.42
6 X4 1 18.00 30.6 1.85 | 1.60 | 1.69 1.74 1.79 | 1.89
6 X 4 3% 7.22 12.3 1.93 1.50 | 1.58 1.61 1.67 1.76
6 X 31 17.00 28.9 1.85 1.37 1.47 1.51 1.56 1.67
6 X 3% s 5.74 9.8 1.95 | 1.26 1.33 1.38 | 1.42 1.51
5X4 7% 14.22 24.2 1.52 1.66 1.7 1.80 1.85 | 1.95
5 X4 3% 6.46 11.0 1.59 | 1.58 1.66 1.70 1.75 | 1.85
5 X 3% % 13.34 22.7 1.53 1.4 1.51 1.56 1.61 171
5 X 3% 0 5.12 8.7 1.61 1.33 141 1.45 1.50 1.59
5 X3 1346 11.68 19.9 1.55 1.17 1.27 1.32 1.37 1.47
5 X3 5 | 4.80 8.2 1.61 1.09 i L7 4 1.22 1.26 | 1.36
4 X 31 1346 10.86 18.5 1.20 | 1.50 1.59 1.64 1.69 1.79
4 X 3% s 4.50 {57 1.26 1.42 1.51 1.65 1.60 | 1.69
4 X3 1346 10.06 171 1.21 1.25 1.35 1.40 | 1.45 1.55
4 X3 U 3.42 5.8 1.28 1.16 1.24 1.29 1.33 | 1.43
315 X 3 1346 9.30 15.8 1.04 1.30 140 | 145 1.50 | 1.60
3% X 3 Y 3.18 5.4 ) i 1 1.20 | 1.29 1.33 1.38 1.48
31 X 218 1146 7.36 12.5 1.06 1.03 1.13 1.18 1.23 1.33
314 X 21 U 2.88 4.9 1.12 | 0.95 1.04 1.09 1.13 1.23
3 X 2% Us 5.56 9.5 0.91 1.05 1.156 1.20 1.25 1.35
3 X 2% U 2.62 4.5 0.95 1.00 1.09 1.13 1.18 1.28
3 X2 15 4.50 g 0.92 | 0.80 [ 0.89 | 0.94 1.00 1.10
3 X2 P 1 2.42 4.1 0.95 | 0.74 | 0.84 | 0.88 | 0.93 1.03
215 X 2 2] 4.00 6.8 0.75 | 0.84 | 0.94 | 0.99 | 1.04 1.15
21 X 2 Y 2.12 3.62| 0.78 | 0.80 | 0.89 | 0.93 | 0.98 1.08
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ALLOWABLE UNIT STRESSES FOR
COLUMNS
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
Allowable Unit Stress ——18'022 Pounds Per Square Inch

14 18,000 r2
Maximum Allowable Stress =15,000 Pounds Per Square Inch
. I _ [ 120 for Main Members
Maximum £ = { 200 for Secondary Members
Ratio Allowable Ratio Allowable Ratio Allowable Ratio Allowable

Stress. Stress. Stress. Stress.
4 Pounds per e Pounds per z Pounds per L) Pounds per
r Square Inch r Square Inch r Square Inch r Square Inch
60 15,000 85 12,844 110 10,764 135 8,944
61 14,916 86 12,758 111 10,686 136 8,878
62 14,832 87 12,672 112 10,608 137 8,812
63 14,748 88 12,585 113 10,530 138 8,746
64 14,663 89 12,500 114 10,453 139 8,681
65 14,578 90 : .12,414 115 10,376 140 8,617
66 14,493 91 1 12,328 116 10,300 141 8,553
67 14,407 92 12,243 117 10,224 142 8,490
68 14,321 93 12,158 118 10,149 143 8,427
69 14,235 94 12,073 119 10,074 144 8,364
70 14,148 95 11,989 120 10,000 145 8,302
L 14,062 96 11,905 121 9,926 146 8,241
72 13,975 97 11,821 122 9,853 147 8,180
73 13,888 98 11,737 123 9,780 148 8,119
74 13,801 99 11,654 124 9,708 149 8,060
75 13,714 100 11,571 125 9,636 150 8,000
76 13,627 ‘101 11,489 126 9,564 155 7,710
77 13,540 102 11,407 127 9,493 160 7,431
78 13,453 103 11,325 128 9,423 165 7,164
79 13,366 104 11,244 129 9,353 170 6,908
80 13,279 105 11,163 130 9,284 175 6,663
81 13,192 106 11,082 131 9,215 180 6,429
82 13,105 107 11,002 132 9,146 185 6,204
83 13,018 108 10,922 133 9,078 190 5,989
84 12,931 109 10,843 134 9,011 200 5,586

l =

Unsupported Length of Column, Inches.

r = Corresponding Radius of Gyration, Inches.

Safe Concentric Load on Column = Cross Sectional Area times Allowable
Unit Stress.
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MISCELLANEOUS
ENGINEERING DATA
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BEAMS UNDER VARIOUS LOADING
CONDITIONS
BENDING MOMENTS AND DEFLECTIONS

P or W = Applied load in pounds
I = Length in inches

I = Moment of inertia, inches4
E = Modulus of elasticity, 1bs. per sq. in.

SIMPLE BEAM
SINGLE LOAD AT CENTER

Safe load = 14 tabular load
Shear at any point =§

— Maximum shear, V =§
VL_l | | I I | | I Shear D'a_gf:m Bending moment at any point = %5
I I IJJ H “ |V for x = 0 to x = 14 inclusive
: . I - Bending moment at center,
TRy : M max. =?
M T"‘:- : MaXiml}l)I;l deflection, at center,
|
= e d =70~
Moment Diagram e
F_"——_l"——_—.' SIMPLE BEAM
| D X 3 SINGLE LOAD AT ANY POINT
2
A, i B} Safe load = tabular load X Sl?)

Shear at any point.
Between A and P, V,
Pa

Between B and P, V. 5
Bending moment at any point:
Between A and P, M = 22 (1 — x)

Between Band P, M = P;‘x

Pb
7

I

|
|
- | g o Pab
S sscic : Bending moment at P, M max. ==~
v ! Ma\m;)u{)n ldeﬂectmn, at D,
= n ab (1+a)
Moment D'ﬂgm'" @ - ORI T Notre b > a
R SIMPLE BEAM
X ) TWO SYMMETRICAL LOADS
-3 d Safeload = tabularload X —
e a—| 3 . 4a
i p i Shear at any point. =
Sy : 2z : Between load and support, V = <
- ' Il Between loads, shear = 0
Vi | I I I I A | Bending moment at any point:
= g Between load and support, M =Vx
{Sheur Diagram !-U-I-LI—!—--’V for x = 0 to x = a inclusive
r1-—-= ‘ ! : Between loads, M max. = 1;5
M T_axs‘ ' Maximum deflection, at center,
Moment Diagram d = o (3F — 4a?)
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BEAMS UNDER VARIOUS LOADING

CONDITIONS
BENDING MOMENTS AND DEFLECTIONS
P or W = Applied load in pounds I = Moment of inertia, inches*
I = Length in inches E = Modulus of elasticity, Ibs. per sq. in.
U O e oo SIMPLE BEAM
! w %" UNIFORMLY DISTRIBUTED

ot df LOAD
A -y

! Safe load = tabular load
: Shear at any point = :—Y (I — 2x)
|

1
|
|
vl ! £
t‘-l : -——-;v Maximum shear, at ends, V = 5
il [lgrd . 2
: Shear Dlagram 1 Bending mox'nents. =
| | | At any point, M = o (1l —x)
1
¥ —T- g : At center, M max. = ‘%—l
MT_OX'! : Maximum deflection, at center,
3 = d =28
Moment Diagram 384Kl

FIXED BEAM
SINGLE LOAD AT CENTER

Safe load = tabular Iou,d
Shear at any point

| | o

Maximum shear, V
Bending moments:
At any point, M = IT (4x — 1)

LR ;
for x = 0 to x = —-inclusive

T
gt

o — = At end, — M max. 2
. Ry L0
W%‘M m?x. At. center, + M. max. = + 3
i=Point of Inflection Maximum deflection, at center,

PB
s N92EI

FIXED BEAM
UNIFORMLY DISTRIBUTED
LOAD

Safe load = % tabular load

Shear at any point = % (I — 2x)
Maximum shear, at ends, V = VT:’
Bending moments: # '
At any point, M =15 (ﬁx—l—(j—lx—‘
At end, — M max. = — ‘1%1
> At center, + M max. = %’
i-Pgnt oflnfle‘dlon Mmax Maximum deflection, at center, |
# e pedld
Moment Dlagmm -+ di= 384R1
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BEAMS UNDER VARIOUS LOADING
CONDITIONS

BENDING MOMENTS AND DEFLECTIONS

P or W = Applied load in pounds I = Moment of inertia, inches4
I = Length in inches E = Modulus of elasticity, Ibs. per sq. inch

CANTILEVER BEAM
CONCENTRATED LOAD AT
FREE END
Safe load = 1% tabular load
- Shear at any point = P
Maximum shear, V = P
Bending moment at any point =

Px

Bending moment at support,
M max. = Pl

Maximum deflection, d = %

CANTILEVER BEAM
UNIFORMLY DISTRIBUTED
LOAD

Safe load = 14 tabular load

Shear at any point = \\'—7

Maximum shear, V = W

Bevrc]déng moment at any point =
<2

2l

|
Bending moment at support,
M max, M max. = %
B ! : W

< Maximum deflection, d =
Moment Dlogram :

SEI
4 e e e
// w | J CANTILEVER BEAM
I-—=J o LOAD INCREASING
% L ‘f UNIFORMLY TO FIXED END
_x_ ~
i Safe load = 34 tabular load

et

¥ Shear at any point = ‘jle
Vi l I |D]I Maximum shear, V = W
- ; : Bevx;n’ding moment at any point =
I i x}
- Shear Diagram ! 35
" | Bending moment at support,
max. | AL
“h | M max. 3

Mo t Dia g om Maximum deflection, d = {5ET
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BEAMS UNDER VARIOUS LOADING
CONDITIONS

MOVING LOADS

Nore: In the case of Moving Loads, proper allowance should be made for impact.

P, Py or P2 = Moving load in pounds I, a or x = Distances in inches
Bending moments are in inch pounds

: SIMPLE BEAM
%= SINGLE CONCENTRATED
| =) MOVING LOAD

Maximum shear = P occurs at end forx = o

7 > Pl
Maximum bending moment = = occurs at
1
center for x = &

L__.__z___J

SIMPLE BEAM
TWO EQUAL CONCENTRATED
MOVING LOADS

[~ X—e— a-—» Maximum shear = 2TP (l — %) occurs at end
! = P 3 forx =0
Maximum bending moment
L_ N et id M = % (l - %)2 occurs under load at dis-
tance x = 145 (l - %) from support

If a is 'greater than 0.586l, preceding case
will give maximum moment

SIMPLE BEAM
TWO UNEQUAL CONCENTRATED
MOVING LOADS

[~ X-p— a—n Maximum shear = P; + P, = = oceurs at end
: P ! P2 forx = o

Maximum bending moment = (P; 4+ P;) —’}
L_ 1 330 occurs under P at distance

x =1 (l o7 I—)lI)‘:‘_ll’z) from left support

Maximum moment may occur for one load, as
in case of single conc. mov. load

GENERAL RULES FOR MAXIMUM SHEARS AND MOMENTS IN
SIMPLE BEAMS CARRYING MOVING CONCENTRATED LOADS

The maximum shear due to moving concentrated loads always occurs at a
support when a certain load is near that support. The maximum shear there
equals the total reaction. The maximum bending moment due to moving con-
centrated loads oceurs under one of the loads when this load is as far from one
support as the center of gravity of all the loads on the beam is from the other

support.
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LENGTHS OF FIELD RIVETS FOR VARIOUS
LENGTHS OF GRIP

- grip —

cength ——J Klength—"]

-

~length~—!

BUTTON HEAD

COUNTERSINK

Diameter of Rivet Diameter of Rivet
Grip Grip
| % | % | % 1 |1} |14 2 18 e T O 1 |14 | 1%

Yo | 156 | 134 | 176 | 2 2% |1 1 1% | 14 | 14
% | 1% [ 175 | 2 2% | 24 % | 126 | 14 | 14 | 136 | 13
% | 1% | 2 2% | 24 | 2% M| 1% | 136 | 136 | 1} | 114
% |2 2)6 | 24 | 236 | 2% % |14 | 125 | 134 | 155 | 134

1 21 | 236 | 236 | 2}4 | 256 | 2% | 3% 156 | 156 | 1% | 134 | 134 | 124 | 2
% |23 | 26 | 205 | 256 | 2% | 3 34 | 134 | 134 | 126 | 126 | 1% | 2 21
Y 12% | 25 | 256 | 2% | 2% | 3% | 3% Y |2 2 2 2 2 2% | 2y
% | 2% | 2% |24 | 2% | 3 34 | 3)a % | 2% | 2% | 26 | 24 | 2K | 2% | 24
% 2% 2% | 3 31 | 34 | 3% | 3% B |24 |24 | 244 | 2% | 234 | 214 | 284
% 3 336 |33 | 3% | 314 | 3% | 36 | 236 | 234 | 236 | 26 | 234 | 25 | 2Y4
% 3V 3} |34 | 326 | 324 | 3% 324 | ¥ | 256 | 254 | 2% | 256 | 25 | 2¥4 | 2%
% |3} | 3% | 33 | 3% | 3% | 3% | 4 % [ 2% | 2% | 2% | 2% | 2% | 2% | 3

2 315 | 8}s | 336 | 3% | 3% | 4 44 2% | 275 | 275 | 226 | 226 | 3 34
16 | 3% | 3% | 33 [3%% | 3% | 4% | 4% “%|3% |3 3 3 3 3% | 3Y4
X |13% (3% 3% | 4 415 | 4Y | 414 4|34 | 3% [ 3% | 8} | 84 | 34 | 3%
3% | 4 4 4 436 | 44 | 436 | 454 3 | 3% | 334 | 3% | 3% | 3% | 3% | 3%
Yo | 426 | 436 | 415 | 414 | 434 | 436 (43 | 25 | 325 | 315 | 314 | 314 | 314 | 336 | 3%
% | 44 | 434 | 44 | 436 | 414 | 4% 4/ 5% | 3% | 356 | 3% | 3% | 3% | 3% | 3%
3 | 436 | 436 | 435 | 414 | 455 | 4% 3 | 376 | 3% | 3% | 3% | 3% | 3% | 4
T4 | 456 | 455 | 456 | 456 | 43 | 4% 5}{, % | 4 3% | 3% | 3% | 3% | 4 414

3 45 | 43 | 476 | 476 | 5% | BY 416 | 426 | 416 | 436 | 434 | 44
b 4264 | 4% | 5 5% | 54 | 5% ] 4Y | 44 | 44 | 44 | 44 | 4%
4 5 5 515 | 54 | 5% | 5} u 435 | 435 | 435 | 436 | 435 | 414
3% 5% | 5% | 64 | 5% | 5% | 5% % 415 | 435 | 415 | 4)4 | 426 | 4%
123 53¢ | 5% | 534 | 514 | 55%% | 5% 5 456 | 456 | 454 | 456 | 5% | 4Y4
% 515 | 51 | 5% | 5% | 53 | 6 5% 43 | 43 | 434 | 4% | 4% | 4%
34 55 | 554 | 5% | 534 | 576 | 64 % 5 5 5 5 5 5
% 534 | 53 [ 5% | 5% | 6 614 % 5% | 5 | 5} | 5} | 5% | 5%

4 5% | 6 6 61 | 634 5Y | 84 | 84 | 54 | 54
¥% 6 636 |16} |64 |64 ]| X% 53¢ | 536 | 53 | 5% | 514
e 615 | 614 | 635 | 635 | 63 bt 515 | 51 | 514 | 514 | 5%
3% 635 | 615 | 6} | 656 | 634 % 0/ 5% | 5% | 5% | 5%
13 616 | 656 | 655 | 634 | 626 | 1% 5% | 5% | 5% | 5% | 5%%
5% 656 | 634 | 634 | 676 | 7 5% 6 6 6 6 6
% 634 | 676 | 676 | 7 (g 8 e & 616 | 615 | 615 | 616 | 615
% 675 | 7 7 ™ | 74 % 6} | 6} | 6} | 6}4 | 614

5 M| 7% |74 | 7% 63 | 634 | 636 | 6%
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DlMENSlCNS AND WEIGHTS OF RIVETS

DIMENSIONS OF RIVET HEADS (DRIVEN)

COUNTER-
B AL 30° Digm| BUTTON HEAD OUNE
0!
Diam. Head f_ A Rivet | Diam. | Height | Radius | Diam. | Height
,. B=15D+% H| V"} B H R € K
k R 3/ 11 5 7 9 3
| Height of Head 8 We| Y | U | Yo | e
H=.425B £ 1 Bl k| % | % | % |4
4 LB % | s | “s g | 1 o
Long Radius [ b 4 | 14 Y 36 | 1346 38
R=15H | Diam, % | 1% | 5% | Y6 | 1% | %
Short Radius N
“H 1 |13 | ue |1 | 1% | %
TP f‘30° 1 | 184 | %4 | 11 134 | %s
Depth of Ky ; 1 | 2 7o |51 o 54
Countersink L— c _J 134 | 234 I | 134 234 1A
K=.5D —_——— 11 | 234 1 1% 234 b
WEIGHTS OF 100 BUTTON HEAD STEEL RIVETS |
TS A DIAMETER OF RIVETS IN INCHES
ength in Inches
Under Head % | v | % | ¥ | % 1|1y | 1% | 136 | 14
1 48 110.0 | 17 28
1Y 56114 | 20 31 44 60
1% 6.4 (1277 | 22 34 48 65 87
134 721141 | 24 37 52 70 93
2 791155 | 26 40 56 75 | 100 | 133 | 167 | 206
2y 87116.9( 28 43 60 81 | 107 | 141 | 177 | 218
215 95183 | 30 46 64 86 | 114 | 149 | 187 | 230
234 10.3 | 19.7 | 33 49 69 91 | 120 | 158 | 197 | 242
3 11.1421.0 | 35 52 73 96 | 127 | 166 | 208 | 254
3 11.9 | 22.4-| 37 55 77 |1 102 | 134 | 174 | 218 | 266
35 126 | 23.8 | 39 58 81 | 107 | 141 | 183 | 228 |, 278
334 134 |1 25.2 | 41 62 85 | 112 | 148 | 191 | 238 | 290
4 26.6 | 43 65 89 | 118 | 154 | 199 | 248 | 302
414 28.0 | 46 68 93 | 123 | 161 | 208 | 258 | 314
415 29.4 | 48 o ) 97 | 128 | 168 | 216 | 268 | 327
434 30.7 | 50 74 | 101 | 133 | 175 | 224 | 278 | 339
5 32.1 | 52 77 | 105 | 139 | 181 | 233 | 288 | 351
5 54 80 | 110 | 144 | 188 | 241 | 298 | 363
5% 56 83 | 114 | 149 | 195 | 249 | 308 | 375
534 58 86 | 118 | 154 | 201 | 258 | 318 | 387
6 61 89 | 122 | 160 | 208 | 266 | 329 | 399
615 95 | 130 | 170 | 222 | 283 | 349 | 423
7 102 | 138 | 181 | 235 | 300 | 369 | 447
7% 108 | 146 | 191 | 249 | 316 | 389 | 471
Weight of 100 Button| 24 | 52| 9 | 15 (225 [32.5 455 | 61 | 80| 102
Heads only
£ 7i4—_—#
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RIVETING DETAILS
DRIVING CLEARANCE CRIMPS GAUGES FOR ANGLES
Riv. B=T+1!
Diam.| D | C (Min.+2”)/§ [ﬁ
= 1
D % |134| % g
¥ (1%L Igzgs
| c % 2 |1%
M 24|14 . "
S8 | e 7 | e oz sl a e [o e o]
| | gt |1 |134[134]13¢]2 [214]3 [314]¢ [4%
| 1 |2¥]1)5 ‘ Bl ¢ i I S B [P (SO Ll S L
| | 13§ 3 115 > P (W el (B N R (DS B 742 7 L
i bt 14 (33413 € camas |- B RS [ [ 2 g
£ \ 134 [315]17% Max,
b 4 4 1% (334)2 : Riv. | 15| 35| 34| 28| | X8| 25| %L |1}
PITCH FOR MACHINE RIVETING
DI};:’n Std.| Std. 3
| e | b |16 (134 136|135 |154 134|174 | 2 |21% 214 (236 (234 [2%
% 7% |13 | M4 [0 14
% (1 1% | 4| %[0 ) s
5 |12 (1% |12 |1 %4 | %10 .
3¢ [13g|13¢ | .. hgigglr [ 3o |..|..
% |13 |2 e (128135 1367 6| 410
1 1% 256 | - |0 ] .o [13g jasg asg (13| 26| 2400 |..
1% |1sg|28¢ | .. .. .. ].. |85 186 136 |18 [13g]| %o - | .. | ..
137 lasglosg | .. .. [ .o ].. bl “lusghsg g gl | 35l0
13 (1% (284 .. | .. [..|..|..|..[2%|2 [\ B[ 1414 | ¥
LH’ 1% [9.]8 ) 2% (23 2 124 (154 134

MINIMUM PITCH TO MAINTAIN 3 DIAM-

ETERS C TOC

T ¢

‘O/Il

pitch

| il

2 Min.
DIE;. Céo 'y
D b 1 (14135134 | 2 (214|205 234 | 3 |3Y4 |31 |33 | 4 |[4Y4
3% (1% | % |0 o
¥ (1% 124 | %0 ¥
5% (126|154 136|124 | 3% |0 >
34 |24 |2 174 1154|135 |1 J L altes
% |25 (20 (236 (26|12 (134 (136| 4 |0
1 3 274 1234 1255 1214 [2Y4 |2 154 |1% |0 b
14 3% | 34 |3% |3 2% (234 214 |24 |12 1% | % |0 e
114 | 334 | 35% |31% |33% (334 [314 |3 234 1214 |24 (174|134 |0 =t
134 |44 | 4 4 (374|334 |35 314 |3%4 |31% (274 |215 |214 (134 [1 0
1% |41 | 434 434 |4} 14146 |4 |37% |334 |314 [33% (314 |27% |121% |2 1%
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DISTANCE CENTER TO CENTER OF
STAGGERED RIVETS

Value of x for Varying Values of g and p

g, Inches

D
I e T 1 Jusg [a [usg [ g s [1ag 1] 2 [234] 224 [ 234 {235

136 14 [ 134 | 194 |11 134 |1%6 |2 |2u6 |24 ] 284 | 236 | 216 | 254 |2
114|196 | 155 [ 11046 134 | 174 | 11545 2045 | 2104 | 224 | 234 | 2746 | 2% | 21046] 21345
134|156 | 11vel 134 | 126 | 1562|236 | 284 | 254 | 2746 | 225 [256 | 234 274
135|184 |14 176 (1042 (234 |24 [P | 234 | 216 [296 | 2004 29| 20546
154/1% | 174 |2 |2u6 | 234 [ 294 [254 | 234 | 234 | 294 | 21046 234 | 2% |3
154|104 2 |21 (236 | 2546 [2946 | 236 | 2046 | 2946 [25% | 234 | 2% | 2154|314
124|246 | 216 | 234 [274 | 246 | 236 | 235 | 2945 [256 | 234 | 294 2154 3 |336
2 |23 [2%4 [ 24 | 236 | 274 | 26 | 294 [254 | 234 | 21940 21546 3 |34 [3%4%
2342045 | 2545 | 236 | 204 | 214 [25% [ 2704 234 | 21940 204 38 |344s | 346 |34
214| 214 | 204 | 215 | 2% 295 | 21045 234 | 274 | 294 3 | 3% | 3% | 334 |33
234 214 | 294 [256 2105 234 | 2194 276 | 254 3 | 314 [ 334 | 314 | 334 |34
215255 | 2104 234 | 2194 276 | 254 3 | 3146 | 336 | 3%4s | 324 | 336 | 314 |3%

2l

keosal

Values below and to right of upper zigzag line are large enough for 34 rivets.
Values below and to right of lower zigzag line are large enough for 7% rivets.

CONVENTIONAL SIGNS FOR RIVETING

e e

e A e e e
Two Full Two Full
:;u:s I-— Countersunk ——l teada
QO O ® X B ® B e
l4—— Shop —— L— Field ——

Countersunk and not u "
Shiind, & hiok Flottened 40 ¥  Flattened to#

g @ @ g @ 8 g @ @

STAGGER OF RIVETS TO MAINTAIN NET
SECTION

Dimensions in Inches

o R A e S ) B
: Rivet | Rivet i Rivet |Rivet
a' b b b b

R S |

Sy

1 15 | 132 |5 | 34| 34
124 | 1% | 2 5% 34 | 3%
o= |haigi o3¢ e | a8 | 38¢
%% 2} |24 | 6}4| 313 | 334

3 - e fi8 24 | 258 | 7 3% | 37%
54" rivets can be taken at 15"/ less than for 34 3% | 2% | 2134 | 74| 334 | 4
4 2134 | 3 8| 8% 418

17 ““ “ e [T | 8// more ““ “ 7 8" 414 |-2154 | 334 81| 4 4i;
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SHEARING AND BEARING
VALUES OF RIVETS

; IN POUNDS
i‘ Size jaisn UNIT STRESSES, POUNDS PER SQUARE INCH
P Rivet,
y R’V(;f' Square Shearing 8,000 9,000 | 10,000 | 11,000 | 12,000 | 13,500 | 13,500
\ Ine Inch Bearing 16,000 | 18,000 | 20,000 | 22,000 | 24,000 | 27,000 | 30,000

. Single Shear 880 | 990 | 1100 | 1210 | 1320 | 1490| 1490
Bearing, Inch
| 3% 1104 36 | 1130 | 1270 | 1410 | 1550 | 1690 | 1900 | 2110
' 14 | 1500 | 1690 | 1880 | 2060 | 2250 | 2530 | 2810

Double Shear | 1770 | 1990 | 2210 | 2430 | 2650 | 2980 | 2980

Single Shear 1570 | 1770 | 1960 | 2160 | 2360 | 2650 | 2650
Bearing, Inch :
| 34 | 1500 | 1690 | 1880 | 2060 | 2250 | 2530 | 2810
15 .1963 4 | 2000 | 2250 | 2500 [ 2750 | 3000 | 3380 | 3750
5 | 2500 | 2810 | 3130 | 3440 | 3750 | 4220 | 4690
3% | 3000 | 3380 | 3750 | 4130 | 4500 | 5060 | 5630

Double Shear | 3140 | 3530 | 3930 | 4320 | 4710| 5300 | 5300

Single Shear | 2450 | 2760 | 3070 | 3370 | 3680 | 4140| 4140
Bearing, Inch %

36 | 1880 | 2110 | 2340 | 2580 | 2810| 3160 | 3520

14 | 2500 | 2810 | 3130 | 3440 | 3750 | 4220 | 4690
5% .3068 5 | 3130 | 3520 | 3910 | 4300 | 4690 | 5270 | 5860
3% | 3750 | 4220 | 4690 | 5160 | 5630 | 6330 | 7030
6 | 4380 | 4920 | 5470 | 6020 | 6560 | 7380 | 8200

\ Double Shear | 4910 | 5520 | 6140 | 6750 | 7360 | 8280 | 8280

Single Shear | 3530 | 3980 | 4420 | 4860 | 5300 | 5960 | 5960
Bearing, Inch

14 | 3000 | 3380 | 3750 | 4130 | 4500 | 5060 | 5630

5 | 3750 | 4220 | 4690 | 5160 [ 5630 | 6330 | 7030
34 4418 3% | 4500 | 5060 | 5630 | 6190 | 6750 | 7590 | 8440
Us | 5250 [ 5910 | 6560 | 7220 | 7880 | 8860 | 9840
15 | 6000 [ 6750 | 7500 | 8250 | 9000 | 10130 | 11250
9% | 6750 | 7590 | 8440 | 9280 | 10130 | 11390 | 12660

e ———————i

Double Shear | 7070 | 7950 | 8840 | 9720 | 10600 | 11930 | 11930
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SHEARING AND BEARING
VALUES OF RIVETS

IN POUNDS
Size - UNIT STRESSES, POUNDS PER SQUARE INCH
9 Rivet,
Rivet, | Square Shearing 8,000 | 9,000 | 10,000 | 11,000 | 12,000 | 13,500 | 13,500
Inch Inch Bearing 16,000 | 18,000 | 20,000 | 22,000 | 24,000 | 27,000 | 30,000

Single Shear 4810 | 5410 6010 | 6610 | 7220 8120| 8120
Bearing, Inch
14 | 3500 | 3940 | 4380 | 4810 5250 | 5910 | 6560

5 | 4380 4920 | 5470 | 6020 | 6560 | 7380 | 8200

3% | 5250 | 5910 | 6560 | 7220 | 7880 | 8860 | 9840

‘ % .6013 Us | 6130 | 6890 | 7660 8420 | 9190 | 10340| 11480
‘ 15 | 7000 | 7880 | 8750 | 9630 | 10500 | 11810 | 13130
I 9% | 7880 | 8860 | 9840 |10830 | 11810 | 13290 | 14770
‘ 5% | 8750 9840 |10940 12030 | 13130 | 14770 | 16410
14 | 9630 | 10830 | 12030 | 13230 | 14440 | 16240 | 18050

Double Sheal: 9620 | 10820 | 12030 | 13230 | 14430 | 16240 | 16240

{ Single Shear 6280 | 7070 | 7850 | 8640 | 9420 | 10600 [ 10600
[ Bearing, Inch
14 | 4000 | 4500 | 5000 | 5500 | 6000 | 6750 | 7500
5 | 5000 | 5630 | 6250 | 6880 | 7500 | 8440 | 9380

3% | 6000| 6750| 7500 | 8250 | 9000 |10130 | 11250

? 6 | 7000 | 7880 | 8750 | 9630 | 10500 | 11810 | 13130
1 7854 15 | 8000 | 9000 | 10000 | 11000 | 12000 | 13500 | 15000

9% | 9000 [ 10130 | 11250 | 12380 | 13500 | 15190 | 16880

5% [ 10000 | 11250 | 12500 | 13750 | 15000 | 16880 | 18750

._.
-
=

11000 | 12380 | 13750 | 15130 | 16500 | 18560 | 20630
12000 | 13500 | 15000 | 16500 | 18000 | 20250 | 22500

W

Double Shear | 12570 | 14140 | 15710 | 17280 | 18850 | 21210 | 21210

Single Shear 7950 | 8950 [ 9940 [ 10930 [ 11930 | 13420 | 13420
) Bearing, Inch |
34 |.6750 | 7590 | 8440 | 9280 |10130 | 11390 | 12660
Us 7880 | 8860 | 9840 |10830 | 11810 | 13290 | 14770
15 9000 | 10130 | 11250 | 12380 | 13500 | 15190 | 16880
144 19940 % 110130 | 11390 | 12660 | 13920 15190 | 17090 | 18980
5% | 11250 | 12660 | 14060 | 15470 | 16880 | 18980 | 21090
1146 | 12380 | 13920 [ 15470 | 17020 | 18560 | 20880 | 23200
| 34 113500 | 15190 | 16880 | 18560 | 20250 | 22780 | 25310

Double Shear | 15900 | 17890 | 19880 | 21870 | 23860 | 26840 | 26840

B - ity i (b it P b e it
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STANDARD CAST IRON SEPARATORS FOR
STANDARD AND PHOENIX BEAMS

Separators for 24" Beams are made of 55 metal. All other Separators
are made of 1, metal. All bolts 3;" diameter

SEPARATORS WITH TWO BOLTS

0
N N ) ‘ig
DESIGNATIO DIS-
OF BEAM TANCES | jF | BOLTS WEIGHTS
n<
[4
. @»
- g e |33 e
= ; 3 2 |BE8| » |2ER| o
8| g | 8| 83| B 8 8 5 |88 | B | CE8 | =%
,-1 g ga | @ < S P} A~ £ 8 g lyes] XE
o 8 | 88| R8s | & |og| B | 5 |BE~| & |83F| G2
Z - ] E= | 22 ool 0.2 - k] PO g - G- E -
o = s leg 23| 4 128| 9|1=|egl| & | B8] 58
S| B[ 8 |cf|2| B |9 2|3 |a3| B |a8%| B2
2 I Y g | & S | 2 |e3w| & | 35| B<
& B8RS |~ |§ |~ | a|8®| & |853| 53
(=] £ = S 177} O3 2 &
R =3 g5 S5 2
(=] M g 8%%
24 (799 (14Y4 | 714 | 634 |13 834 | 2.92 25 | 25. 3.25 | 27.92
208 | 20 [81.4 |1334| 7 635 |13 854 | 2.89 .25 | 16. 2.08 | 18.89

206 | 20 |65.4 (1234|615 | 6 13 8 274 | .25 |15. | 2.08 |17.74
207 | 18 | 54.7 |1214 | 614 | 534 |12 7% 1268 | .25 |14. | 2.00 | 16.68
161 | 15 |81.3 (1315|634 | 675 | 9 8145 (286 | .25 |12. 1.6 | 14.86
162 | 15 | 60.8 (1214 | 614 | 5%% | 9 7% 1271 | 25 (115 1.6 |14.21
164 | 15 | 42.9 |1124| 634 | 635 | 9 716 (263 .25 |11. 1.6 | 13.53
252 | 15 [36.0 |11}4| 534 [ 5% | 9 7 250 .25 |11.3( 1.6 |13.80
165 | 12 |40.8 |1034| 5% | & 65| 7 250 .26 | 86| 1.2 (11.00
166 | 12 |31.8 (1014 | 514 | 475 | 615| 653 |241| .25 | 85| 1.2 |10.91
288 | 12 [25.0 |10¥ | 514 | & 65| 6% 238 | .25 | 85| 1.2 |10.88
221 | 10 (254 | 9%%4( 5 4% | 55| 6} |230| .25 | 7.5 1.0 9.80
289 | 10 (21.0 [1134| 6 534 | 615|744 |260| 25 | 86| 1.0 |11.10
209 9 [21.8| 87| 4)s |44 | 4}5| 526|221 25| 6.5| .88 | 8.71

SEPARATORS WITH ONE BOLT

210 8 |184| 8} |4} | 4 5% |1.06 | .125 | 45| .78 [ 5.56
298 8 [17.0,10%4 | 515 | 5}4 634 [1.22 | .125 | 53| .78 | 6.52
211 7 [153 | 73| 4 334 54 |11.03| .125 | 40| .65 | 5.03
212 6 [125]| 7 3% | 3% 4% | .99 .125 | 3.0 .50 | 3.99
214 5 (100 64|34 |3 45| 94| 125 | 25| .40 | 3.44
213 4 | 77| 5% 3 234 44 | 89| .125 | 20| .30 | 2.89
222 3 571 5 25% | 2% 3% | 87| .125 | 04| .15 | 1.27

3” Beam 1” Gas Pipe Separator
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|t
L REDUCTION OF AREA FOR RIVET HOLES
i Area in Square Inches=Diameter of Hole X Thickness of Metal
Thick- ‘
ness DIAMETER OF HOLE IN INCHES
Mgtal
[ Inches s ] U 5 L4 74 134 % 154 1 14 | 14
s 08 | 09 | 11 | 3B A3 14| <185 [+16 | 18| 19| .20 | 21
) P O 1e18 | ala deed@ JN17 1 190 20| 22 28| 26 27|28
", 5% A L6 =181 20 21 = 28 2B 2T 2 3T | 88 8k
! | 3% 16 29 [=21 28 26| 28| 30| 33| 35| .38| 40| .42
; Us A8 22 |26 127 30| 33| 36| 38| 41| 44| 46| .49
14 22 | .26 |-28 | 31 B4 .38 41|44 47| 50| .53 | 66
Us 25-1-28 |-.82 |86 | .39{ 42| 46-| .49 .58 ..56 | .60 | .63
i 5% 27 |81+ ] .35 |39 A3| 47| 51| .65 .59 | .63 | .66/ 70
14 30 |34 |-39-| 43| 47| 52| 56| .60 64| 69| .73 |77
b 34 383 | 38 | 42 .?7 D2 56 Bl | 667 70| .75] .80 ] B4
| 134 .36 | 41 | 46 | .51 56 611 wes | L) 7681 | .86 | 281
% 881 44 | 49 | 58 | 80| .66 | 71| 7| .82 .88 .98 |98
1545 L1 475~ 53 1l 468 64| 70| .76 | 82| .88 | .94 |1.00|1.05
1 44 | .60 | .56 | .63 69| 76| .81 .88 | .94|1.00( 1.06 | 1.13
J' 14 46 | .63 | .60 | .66 73| 80| .86 .93 |1.00|1.06 | 1.13 | 1.20
f 1% 49 | .56 | .63 | .70 T 84 .91 | 9B 1.85 |'1.18''1:20 | 197
1345 o2 | 69 | .67 | .74 82| 89| .96 (1.04|1.111.19(1.26 |1.34
14 b5 | 63| .70 | .78 | 86| 94]1.0211.09|1.17|1.25]1.33]1.41
’ s
‘1 154 b7 | 66 [ 74| .82 | 90| .98 (1.07|1.15|1.23 (1.31 |1.39 | 1.48
134 60 | 69 | .77 | .86 | .95)1.03 |1.12|1.20|1.29 | 1.38 | 1.46 | 1.55
174 63| .72 | 81| 90| 99108 |1.17|126]1.856| 144 |1.53|162
115 66 | .76 | 84 | 94 |1.03 (1.13|1.22 131|141 [1.50]1.59|1.69
¢
:
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BOLT THREADS
U. S. STANDARD

o

Diameter Area | Number LENGTH OF BOLT

Diam. at at [}
Booflt Rg;)t Rgfot »Thsgzrlds 1 | 157 | 2 /,, 257 | 3147 | 4347 | 8 /" 12 /,,
Thread | Thread | Inch |19, | 82 |09, | & | fo | fo | [fo | fo

D C LENGTH OF THREAD
Y .185 .027 | 20 o s O R B e 1 1
3 204 .068 | 16 Ul Ul Ul %l-%n|1 1 1
1 .400 126 | 13 1 1 1 1 1Y |14 | 1% | 14
5% .507 202 | 11 1Y [ 1Y | 13 | 1Y | 134 | 115 | 134 | 2
34 .620 302 | 10 15 | 115 | 135 | 135 [ 134 2
% 731 419 | 9 D A S L 7 L 7 B 24 | 24
1 .838 .551 1 e L 2% 2% | 215
1% .939 .693 2y | 2Y4 3 3
114 | 1.064 .890 214 03/ 3 3
135 | 1.158 | 1.054 34 | 3} | 31
1% | 1.283 | 1.294

15 | 1.389 | 1.515 15

134 | 1.490 | 1.744

126 | 1.615 | 2.049

2 1711 | 2.300
215 | 1.836 | 2.649
214 | 1.961 | 3.021
234 | 2.086 | 3.419

215 | 2.175 | 3.716
255 | 2.300 | 4.156
234 | 2.425 | 4.619
27% | 2.550 | 5.108

3 2.629 | 5.428
34 2.879 | 6.509
315 3.100 | 7.549
334 3.317 | 8.641

4 3.567 | 9.993

NN

AN

W WWW R BRRBRR GO G110
o
B
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BOLT HEADS & NUTS
U. S. STANDARD DIMENSIONS

HEAD NUT WEIGHT OF ONE NUT
o Hexagonal }SISE,;; Square g;ﬁa?; L Hexagonal Square
e 2% i
o 7 ~ 7 nom | B
I G| o] )] L [3g |8 | & |4
h Q %
Long | Short | Height| Long | Short | Height
Y 5% 15 U 1146 14 Y Y 012 012 .013 .014
3 | BE| U | 3% |1 e | 34 % 032 .033| .036| .038
2|1 % | Y |14 | | % | % | .066| .070| .076| .080
% | 1Y 145 Us 1% 144 54 % 119 127 138 .145
3% | 14 1Y 5% 184 [ 114 34 4 194 .206 225 237
Rlglite | 8 |26 |15 | %1 % | 208 313 343| 381
1 1% | 134 B | 256 | 134 1 1 427 .453 497 .523
1% | 235 | 1084 | 156 | 2% | 1136 | 136 | 124 | .594| 632| .692| 730
1Y [ 2% | 2 1 2134 | 2 1Y 1Y 793 .840 1926 973
138 | 2% | 234 | 1% | 3Y% | 234 134 134 1.042| 1.108| 1.218| 1.283
15 | 234 | 234 134 | 335 | 234 1% 114 1.326 | 1.406| 1.553| 1.632
154 29 | 1546 |35 | 2% | 155 | 155 | 1.666| 1.766| 1.952| 2.052
134 | 345 | 234 | 13¢ | 37% | 234 134 | 134 | 2.075]| 2.194| 2.419| 2.548
1% | 3% | 2054 | 115 | 436 | 2056 | 1% | 1% | 2.505| 2.653| 2.939| 3.088
2 35 |38 | 1% | 4% | 3% | 2 2 3.025| 3.213| 3.550| 3.737
214 | 4lf | 315 | 134 | 4154 | 315 | 214 | 214 | 4.221| 4.464| 4.963| 5.207
215 | 415 | 3% | 1654 | 515 | 3% | 214 | 215 | 5.726| 6.058| 6.738| 7.070
23, |44 | 414 | 215 |6 | 414 | 284 | 234 | 7.421| 7.909| 8.307| 8.795
3 53¢ | 454 | 2% | 6% |4%6 | 3 3 * |10.076 | 10.626 | 10.817 | 11.366
3Y [ 51345 [ 5 21 | TYHs | & 3% | 34 |11.957|12.709
315 | 614 | 53¢ | 214 [ 754 | 5345.| 318 | 315 [14.854(15.933
4 |74 16y |36 [sugles 14 |4 |21.838]23.199
rj_..
GE
\ -
Lh)
Rough Nut Finished Nut Rough Head Finished Head
f g 4 g f h f h
1.5d + %" 1.5d + 4" |d — 4| 1.5d + 24| 0.5f | 1.5d + U5 | 0.5f — L
United States Standard is also known as Franklin Institute Standard




122 THE PHOENIX IRON COMPANY

U. S. STANDARD

Weight in Pounds per 100 Bolts

WEIGHTS OF BOLTS WITH NUTS

Length SQUARE HEADS AND NUTS

HEXAGON HEADS AND NUTS

Bolt | 36 | 5% | % | % | ! |14 | Us| %] % | % | % | 1 | 14| 14

1 22| 37| &6 19| 33| 52

14 23| 39| 89 20| 34| 54

1% 24| 41| 62 22| 36| &7

134 26| 43| 64 23| 38| 60

2 27| 45| 67| 101| 144 24| 40| 63| 93| 132

2y 28 | 47| 71| 104| 150 26| 43| 66| 97| 137

214 30| 49| 74| 109| 155 27| 45| 69| 101 143

234 311 810u 77| 118} 161 29| 47| 72| 105| 148

3 33| 54| 80| 117| 167 | 309( 501| 30| 49| 75| 109 154 | 277 | 445

3% 35| 58| 86| 126 178 327 | 526| 33| 54| 82| 118| 165| 295 470

4 38| 62| 92| 134 189 | 344 551 35| 58| 88| 126| 176 | 312 | 495

414 41| 66| 98| 142| 198 | 361| 576| 38 | 62| 94| 134| 186| 329 | 520

5 43| 71| 104| 151 | 209| 379 601 | 41 66| 100 | 143 | 197 | 347 | 545

514 46| 75| 111| 159| 220| 396 | 626| 44 | 71| 106 | 151 | 208 | 364 | 570

6 49| 79| 117| 168 | 232| 413| 651| 46 | 75| 112| 160| 219 | 382 | 595

615 52| 84| 123 176| 243 | 431 | 676| 49| 79| 119| 168| 230| 399 | 620

7 55| 88| 129| 185 254 | 448 | 701| 52| 84| 125| 177 | 241 | 416 | 645
7% 57| 92| 136 193 | 265| 466 | 727| 65| 88| 131| 185| 252| 434 | 671

8 60| 97| 142| 202 | 276 | 483 | 752| 58 | 92| 137 | 194 | 264 | 451 | 696

9 65|105| 154 | 218 | 298| 518 | 802| 63 | 100 | 149 | 210 | 285| 486 | 746
10 71]114| 167 | 235| 320 | 553 | 852| 68 | 109 | 162 | 227 | 307 | 521 | 796
12 82 |131| 192| 269 | 364 | 622 | 952| 80 | 127 | 187 | 261 | 352 | 590 | 896
14 93 | 148 | 217 | 303 | 409 | 692 1052| 91 | 144 | 212 | 295 396 | 660 | 996

Jerl” | 56| 8.7(12.5(17.0 [22.3|34.8 | 50.1| 5.6 | 8.7(12.5(17.0(22.3|34.8| 50.1
NUTS AND BOLT HEADS
Weights of One Head and One Nut, in Pounds
Diameter of Bolt 1Y% 1% 134 2 2% 3

Square Head and Nut, 2.05 3.51 5.48 8.08 15.5 26.2
Hexagon Head and Nut 1.73 2.95 4.61 6.79 13.0 22.0
Weight of Shank, perinch | .3477 5007 6815 .8900 1.391 2.003
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WIRE AND SHEET METAL GAUGES

In Decimals of an Inch

P
2 og B ey - ©
S0 & w88 880 #5 &
Bo | 25 | g¥y |25S5 | =88 | 55 | 2
52§ b B2 S3 BT £%a SEx (<]
g8 3 Cléle) SR 2= ez0 1=t
| £%0 | gex | Zey |SEEE| BRe | 38| & | W
of ! I of
Eao 1 .0 - — HES B
Gauge E §-f-' ﬁgd ggm <(3£2’?‘ -:‘B I 2 Gauge
<p® 28 | 585 |593% | %% | Bis -
/A = ! S 8@ oy 7 s
= a8 ASG A% g o
7/0's 4902 .500 6666 7/0's
6/0's 4596 4600 464 625 6/0’s
5/0's 4289 4300 432 5883 5/0's
4/0’s 460000 454 3983 3938 400 5416 4/0's
3/0's 409642 425 3676 3625 372 .500 3/0's
2/0's 364796 .380 .3370 3310 .348 4452 .0085 2/0's
0 .324861 .340 3064 3065 324 3964 .009 0
1 289297 .300 2758 2830 .300 .3532 .010 1
2 257627 .284 .2604 2625 276 3147 .011 2
3 229423 259 ° 2451 2437 252 2804 .012 3
4 204307 238 2298 2253 232 250 .013 4
5 .181940 .220 2145 .2070 212 2225 014 5
6 .162023 .203 1992 1920 192 1981 .016 6
7 144285 180 L1838 1770 176 1764 018 7
8 .128490 165 | 1685 1620 .160 1570 .020 8
9 114423 148 1532 1483 144 .1398 022 9
10 101897 134 1379 1350 128 1250 024 10
11 090742 120 1226 - .1205 116 1113 .026 11
12 .080808 109 1072 1055 104 0991 .028 12
13 071962 095 0919 0915 .092 0882 .030 13
14 .064084 083 . 0766 .0800 080 0785 032 14
15 057068 072 0689 .0720 072 L0699 .034 15
16 .050821 065 0613 0625 064 0625 .036 16
17 045257 058 0552 L0540 056 0556 .038 17
18 .040303 049 L0490 0475 048 0495 .040 18
19 .035890 042 0429 0410 .040 0440 042 19
20 031961 035 0368 0348 .036 0392 044 20
21 .028462 .032 0337 03175 .032 0349 046 21
22 025346 .028 0306 0286 .028 0313 .048 22
23 022572 025 0276 0258 024 0278 .051 23
24 .020101 022 0245 0230 022 0248 055 24
25 017900 .020 0214 0204 .020 0220 059 25
26 015941 018 0184 0181 018 0196 063 26
27 014195 016 0169 0173 0164 0175 067 27
28 012641 014 0153 0162 0148 0156 071 28
29 011257 013 0138 0150 0136 0139 074 29
30 010025 012 *.0123 0140 0124 0123 078 30
31 008928 010 0107 0132 0116 0110 082 31
32 007950 009 0100 0128 0108 0098 086 32
33 007080 008 0092 0118 0100 0087 090 33
34 006305 007 0084 0104 0092 0077 095 34
35 005615 005 0077 0095 L0084 0069 100 35
36 00 0069 .0090 0076 0061 105 36
37 004453 0065 0085 0068 0054 110 37
38 003965 0061 0080 0060 0048 115 38
39 003531 0057 0075 0052 .0043 120 39
2(1) 003144 0054 0070 0048 0039 {gg 2(1)




124

THE PHOENIX IRON COMPANY

UPSET SCREW ENDS FOR SQUARE BARS

A Y-
-,

BAR UPSET
i of 4 Ailgitioﬂal Diameter ey
ight . t
Square | Az r;i‘;‘ Distnster | Logeth Uf?)%‘ x%z?n;f At Root | Exeess
, Foot, b b t >
s Inches Ifi;. Inches Inches + Y?)e%, gf‘ Thl?eml. Ai';r‘tr( f
Inches Inches |Sq. Inches % 4
34 0.563 1.91 1% 4 4 0939 0.693 23.2
% 0.766 2.60 14 4 3% 1.064 0.890 16.2
1 1.000 3.40 1% 4 4 1.283 1.294 29.4
1% 1.266 4.30 154 4 3% 1.389 1.515 19.7
1Y 1.563 5.31 1% 415 415 1.615 2.049 31.1
134 1.8901 6.43 2 415 4 1500 2.300 21.7
1% 2.250 7.65 2y 5 5 1.961 3.021 34.3
154 2.641 8.98 234 5 414 2.086 3.419 29.5
134 3.063 10.41 215 514 415 2.175 3.716 21.3
1% 3.516 11.95 234 5% 5 2.425 4.619 31.4
2 4.000 13.60 274 6 5 2.550 5.108 27.7
214 4.516 15.35 3 6 415 2.629 5.428 20.2
2 5.063 17.21 3y 614 5% 2.879 6.509 28.6
234 5.641 19.18 3% 7 615 3.100 7.549 33.8
214 6.250 | 21.25 3% 7 7 3.317 8.641 38.3
254 6.891 23.43 334 T 5% 3.317 8.641 25.4
234 7.663 | 25.71 4 7Y 6% 3.567 9.993 32.1
2% 8.266 | 28.10 414 8 7Y% 3.798 | 11.330 37.1
3 9.000 [ 30.60 | 414 8 6 3.798 | 11.330 | 25.9
34 9.766 | 33.20 4% 8% 7 4.028 | 12.741 30.5
3Y 10.563 | 35.91 4% 815 7Y% 4.255 | 14.221 34.6
" " "
i COTTER i
, Grip,I"_ CQTTE "Grip |
Horizontal or _.| “'* _.| + r— Horizontal
Vertical Cotter Cotter Pin

[
Pin Finishod hl:}p * @:Ic ﬂ.ﬁ_.ﬂp

Over 2" Finished

Pin Head Cotter Pin Head Cotter

P h c d P h c d
14 9% 2 A 234 314 4 3%
115 134 215 " 3 315 5 b
134 2 234 U 3 3% 5 ¥
2 294 3 5% 315 4 6 s
24 2% 3 5% 3% 414 6 b
215 2% 3% %%
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UPSET SCREW ENDS FOR ROUND BARS

L3+
5 | a |

BAR UPSET
y Additional | Diameter e
Dinn:eter AE‘G!'I. W;:g‘ht Dian:eter Le:.gth Lef%%‘h I{O‘(‘)‘t‘, of | At Rast Fg(‘:::‘.?s
Inches Inches FI‘J‘;;"- Inches Inches _:J {’8‘%‘ Th:?"d Th;)e ap A{;:xr of

Inches Inches |Sq. Inches % 3

34 0.442 1.50 & 4 4 0.838 0.551 24.7
% 0.601 2.04 Y4 4 5 1.064 0.890 48.0
1 0.785 2.67 134 4 4 1.158 1.054 34.2
1% 0.994 3.38 1% -4 4 1.283 1.294 30.2
1Y 1.227 4.17 154 4 4 1.389 1.515 23.5
134 1.485 5.05 134 4 -+ 1.490 1.744 17.5
1% 1.767 6.01 2 414 415 1.711 2.300 30.2
154 2.074 7.05 214 4% 4 1.836 2.649 27.9
134 2.405 8.18 2Y 5 -+ 1.961 3.021 25.6
1% 2.761 9.39 234 5 4 2.086 3.419 23.8
2 3.142 10.68 215 5% 4 2.175 3.716 18.3
215 3.547 12.06 2% 5% 3% 2.300 4.156 17.2
24 3.976 13.52 2% 6 415 2.550 5.108 28.4
234 4.430 15.06 3 6 414 2.629 5.428 22.5
2 4.909 16.69 3Y 6% 5% 2.879 6.509 32.6
2%% 5.412 18.40 3Y 615 414 2.879 6.509 20.3
234 5_.940 20.19 3% 7' 5% 3.100 7.549 27.1
2% 6.492 | 22.07 3% 7 6 3.317 8.641 33.1
3 7.069 | 24.03 3% 7 5 3.317 8.641 22.2
3% 7.670 | 26.08 4 7% 6 3.567 9.993 30.3
3Y 8.296 | 28.21 4 7% 5 3.567 9.993 20.5
3% 8.946 | 30.42 4 8 5% 3.798 [ 11.330 26.6
3% 9.621 | 32.71 414 8 5 3.798 | 11.330 17.8
3% 10.321 35.09 4% 814 5% 4.028 | 12.741 23.4
3% 11.045 | 37.55 434 815 6 4.255 | 14.221 28.8
3% 11.793 | 40.10 434 815 51 4.255 | 14.221 20.6
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TABLE OF STANDARD PIN NUTS AND
PILOTS FOR MAIN CONNECTIONS"

€

s d =0
For pins up to 77 incl{ 13|
" . " "
—JL—* For pins above T1% |24
v z 5 PILOT
E T b 8 A TR 3 !
g g < Z o ® 5 < 3
S e g |52 1% |2 |38 =8 | ate A
; |v8|%s8|Fs|%8|°s|%s|%E |28 g |3 g |8
e Sa | g5 | g8 | Ea ] S=il Cig 8 Sg 8 t‘..og 533
B2 | 25 | 88 | 58| 28|38 | =8| 8s5(%8| « |85 | ~ [=5| &5
K = | 8= | 8= | A= &= | B= g2 | a= ° i g 4] S
- g g ® ) £z = - a5 ) e =5
¥ (A |2 |3 [E |8 (° |2|8 |8|s| 5|2 |¢
El a ) E A S 3 |8
Z A (7] b = A ; S
d h e s L ¢ a b d f g
Pl | 2%s | 125 | 154 | 356 | 4345 | 125 | 1 | 25| 2% | 40| 1% | 4%
P2 | 24| 134 | 1726 | 426 | 434 |1 |1 |15 | 2.8 | 2154 6.5| 245 | 4134
P3 | 3% | 214 | 284 | 454 | 53 | 14 | 1 15 | 3.3 | 34| 10.0| 2% | 5%
P4 | 31| 215 | 254 | 5% | 515¢| 114 | 1 15 | 4.7 | 3154 15.0| 2154 5154
P5 | 454|234 | 274 | 5% | 634|115 | 1 15 | 4.9 | 45¢ | 18.0| 314 | 654
P6 | 414/ 3 | 3% | 5%%|634| 1% |1 15 | 5.25] 4114| 22.0| 3% | 6%
P7 | 4154|314 | 334 | 6% | T | 15 | 1 15 | 6.4 | 415 26.5| 3% | 6154
P8 | 5 | 315 3% | 615 | 7Tl [ 135 |1 | 15 | 7.0 | 5o | 20.5| 314 736
P9 | 5% |33 | 3% | 634 | 7184 14 | 1 15 | 7.4 | 5% | 34.0| 313¢| 7%
P10| 5184 334 |37 | 7 | 84| 115 |1 L5 | 7.4 | 513 39.5| 4l | 71345
P11 65 | 414 | 434 | 7% | 814 114 | 1 15 | 7.5 | 65| 51.0| 4% | 83
P12 | 61| 415 | 454 | 74| 9% | 114 | 1 15 | 7.6 | 6144 65.0| 41| 81g
P13 | 6154 434 | 474 | 814 | 934 |14 | 1 15 | 8.0 | 6154 70.0| 415 8134
P14 | 75 | 4% | 514 | 814 | 93¢l 14 | 1 15 | 8.5 | 756 | 83.0| 5% | 954
*P15| 71| 514 | 534 | 9 [1034|2 | 114 | 34 [|19.0 | 71ig| 93.0| 53 [1014
*P16 | 834 | 554 | 574 | Ogel1135 | 2 | 124 | 34 [19.9 | 834 |116.0| 515 |11
*P17 | 874 | 614 | 634 [1014 |11834| 2 | 134 | 34 [20.3 | 874 |134.0| 574 |1114
*P18| 934 | 654 | 674 [1034 |12% | 2 |14 | 34 [21.3 | 934 |1565.5| 614 |12
*P19(10 | 714 | 716 (1134|1324 |2 [ 114 | 34 [|24.1 |10 [189.0| 634 |1254
*P20 (1014 | 734 |8  [1174 [1314| 2 | 124 | 34 [25.0 |1015 |246.0| 7 [13%
*P21 (11 | 814 | 814 (1234 |1434|2 |14 | 34 [|26.5 |11 [267.0| 8 [13%5

* These Nuts are Steel Castings.

The smaller Nuts are drop forged.

All pin nuts—8 threads per inch.
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| . PINS
| BEARING VALUES ON METAL ONE INCH THICK, IN POUNDS
Diameter X 1 X Unit Stress

PIN FIBER STRESS IN POUNDS PER SQ. INCH

T | s et es | 18000 | 20000 | 22000 | 24000 | 25000 | 27000 | 30000

1 785 18000 | 20000 | 22000 [ 24000 | 25000 | 27000 | 30000
144 1.227 22500 | 25000 [ 27500 | 30000 [ 31250 [ 33750 | 37500
| 1% 1.767 27000 | 30000 | 33000 | 36000 | 37500 | 40500 | 45000
134 2.405 | 31500 | 35000 [ 38500 | 42000 | 43750 | 47250 | 52500

2 3.142 | 36000 | 40000 | 44000 [ 48000 | 50000 [ 54000 | 60000
2y 3.976 | 40500 | 45000 | 49500 | 54000 | 56250 | 60750 | 67500
215 4.909 | 45000 | 50000 | 55000 | 60000 | 62500 [ 67500 | 75000
234 5.940 | 49500 | 55000 [ 60500 | 66000 | 68750 | 74250 | 82500

3 7.069 | 54000 | 60000 | 66000 | 72000 | 75000 [ 81000 [ 90000
3Y 8.296 58500 | 65000 [ 71500 | 78000 | 81250 | 87750 | 97500
3L 9.621 63000 | 70000 | 77000 | 84000 | 87500 [ 94500 | 105000
334 11.045 | 67500 | 75000 | 82500 | 90000 | 93750 | 101250 | 112500

4 12.566 72000 | 80000 [ 88000 | 96000 [ 100000 | 108000 | 120000
41 14.186 76500 | 85000 | 93500 | 102000 [ 106250 | 114750 | 127500
415 15.904 [ 81000 | 90000 | 99000 [ 108000 | 112500 | 121500 | 135000
434 17.721 85500 | 95000 | 104500 | 114000 | 118750 | 128250 | 142500

5 19.635 | 90000 {.100000 | 110000 [ 120000 | 125000 | 135000 | 150000
544 21.648 [ 94500 | 105000 | 115500 [ 126000 | 131250 | 141750 | 157500
5% 23.758 | 99000 | 110000 | 121000 | 132000 | 137500 | 148500 | 165000
5%4 25.967 | 103500 | 115000 | 126500 | 138000 | 143750 | 155250 | 172500

6 28.274 | 108000 | 120000 | 132000 | 144000 | 150000 | 162000 | 180000
614 30.680 | 112500 | 125000 | 137500 | 150000 | 156250 | 168750 | 187500
615 33.183 [ 117000 | 130000 | 143000 | 156000 | 162500 | 175500 | 195000
634 35.785 | 121500 | 135000 | 148500 | 162000 | 168750 | 182250 | 202500

7 38.485 | 126000 | 140000 | 154000 [ 168000 | 175000 | 189000 | 210000
Y 41.282 | 130500 | 145000 | 159500 | 174000 | 181250 | 195750 | 217500
7% 44.179 | 135000 [ 150000 | 165000 | 180000 | 187500 | 202500 | 225000
7% 47.173 | 139500 | 155000 | 170500 | 186000 | 193750 | 209250 | 232500

8 50.265 | 144000 | 160000 | 176000 | 192000 | 200000 | 216000 | 240000
814 53.456 | 148500 | 165000 | 181500 [ 198000 | 206250 | 222750 | 247500
815 56.745 | 153000 | 170000 | 187000 | 204000 | 212500 | 229500 | 255000
834 60.132 | 157500 | 175000 | 192500 | 210000 | 218750 | 236250 | 262500

9 63.617 | 162000 | 180000 | 198000 | 216000 | 225000 | 243000 | 270000
oY 67.201 [ 166500 | 185000 | 203500 | 222000 | 231250 | 249750 | 277500
915 70.882 [ 171000 | 190000 | 209000 | 228000 | 237500 | 256500 | 285000
934 74.662 | 175500 | 195000 | 214500 | 234000 | 243750 | 263250 | 292500

10 78.540 | 180000 | 200000 | 220000 | 240000 | 250000 | 270000 | 300000
104 82.516 | 184500 | 205000 | 225500 | 246000 | 256250 | 276750 | 307500
1015 86.590 | 189000 | 210000 | 231000 | 252000 | 262500 | 283500 | 315000
1034 90.763 | 193500 | 215000 | 236500 | 258000 | 268750 | 290250 | 322500

11 95.033 | 198000 | 220000 | 242000 | 264000 | 275000 | 297000 | 330000
11Y 99.402 | 202500 | 225000 | 247500 | 270000 | 281250 | 303750 | 337500
1115 | 103.869 | 207000 | 230000 | 253000 | 276000 | 287500 | 310500 | 345000
1134 | 108.434 | 211500 | 235000 | 258500 | 282000 | 293750 | 317250 | 352500

12 113.097 | 216000 | 240000 | 264000 | 288000 | 300000 | 324000 | 360000
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RESISTING MOMENTS OF PINS
Diameter® X 0.0982 X Unit Stress
MOMENTS IN INCH-POUNDS FOR FIBER
5 Area of STRESSES OF

Diameter Pin in

. of Pin Square 15,000 | 18,000 20,000 22,500 25,000

in Inches Inches 1bs. per 1bs. per Ibs. per 1bs. per Ibs. per

Sq. Inch Sq. Inch Sq. Inch Sq. Inch Sq. Inch

1 0.785 1470 1770 1960 2210 2450
1% 0.994 2100 2520 2800 3140 3500
1Y 1.227 2880 3450 3830 4310 4790
134 1.485 3830 4590 5100 5740 6380
1% 1.767 4970 5960 6630 7460 8280
154 2.074 6320 7580 8430 9480 10500
134 2.405 7890 9470 10500 11800 13200
1% 2.761 9710 11600 12900 14600 16200
2 3.142 11800 14100 15700 17700 19600
214 3.547 14100 17000 18800 21200 23600
214 3.976 16800 20100 22400 25200 28000
234 4:430 19700 23700 26300 29600 32900
214 4.909 23000 27600 30700 34500 38400
254 5.412 26600 32000 35500 40000 44400
234 5.940 30600 36800 40800 45900 51000
2% 6.492 35000 42000 46700 52500 58300
3 7.069 39800 47700 53000 59600 66300
3% 7.670 44900 53900 59900 67400 74900
34 8.296 50600 60700 67400 75800 84300
334 8.946 56600 67900 75500 84900 94400
3% 9.621 63100 75800 84200 94700 105200
334 10.321 70100 84200 93500 105200 116900
33 11.045 77700 93200 103500 116500 129400
3% 11.793 85700 102800 114200 128500 142800
4 12.566 94200 113100 125700 141400 157100
414 13.364 103400 124000 137800 155000 172300
414 14.186 113000 135700 150700 169600 188400
435 15.033 123300 148000 164400 185000 205500
414 15.904 134200 161000 178900 201300 223700
454 16.800 145700 174800 194300 218500 242800
434 17.721 157800 189400 210400 236700 263000
47% 18.665 170600 204700 227500 255900 284400
5 19.635 184100 220900 245400 276100 306800
5% 20.629 198200 237900 264300 297300 330400
5Y 21.648 213100 255700 284100 319600 355200
534 22.691 228700 274400 304900 343000 381100
5V 23.758 245000 294000 326700 367500 408300
5% 24.850 262100 314500 349500 393100 436800
53 25.967 280000 335900 373300 419900 466600
5% 27.109 298600 358300 398200 447900 497700

; 4
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RESISTING MOMENTS OF PINS
Diameter® X 0 0982 X Unit Stress
MOMENTS IN INCH- POUNDS FOR FIBER
Di Area of STRESSES O
lameter Pin in
. of Pin Square 15,000 18,000 20,000 22,500 25,000
in Inches Inches Ibs. per Ibs. per Ibs. per Ibs. per Ibs. per
Sq. Inch Sq. Inch Sq. Inch Sq. Inch Sq. Inch
6 28.274 318100 381700 424100 477100 530200
614 29.465 338400 406100 451200 507600 564000
614 30.680 359500 431400 479400 539300 599200
635 31.919 381500 | 457800 508700 572300 635900
615 33.183 404400 485300 539200 606600 674000
654 34.472 428200 513800 570900 642300 713700
634 35.785 452900 543500 603900 679400 754800
674 37.122 478500 574200 638000 717800 797500
7 38.485 505100 606100 673500 757700 841900
7% 39.871 532700 639200 710200 799000 887800
7Y 41.282 561200 673400 748200 841800 935300
734 42.718 590700 708900 787600 886100 984500
7V% 44.179 621300 745500 828400 931900 1035400
754 45.664 652900 | 783400 870500 979300 1088100
734 47.173 685500 822600 914000 1028200 1142500
7% 48.707 719200 863000 958900 1078800 1198700
8 50.265 754000 904800 1005300 1131000 1256600
814 51.849 789900 947900 1053200 1184800 1316500
814 53.456 826900 992300 1102500 1240300 1378200
834 55.088 865100 1038100 1153400 1297600 1441800
814 56.745 904400 1085200 1205800 1356600 1507300
8%% 58.426 944900 1133800 1259800 1417300 1574800
834 60.132 986500 1183800 1315400 1479800 1644200
87% 61.862 1029400 1235300 1372500 1544100 1715700
9 63.617 1073500 1288200 1431400 1610300 1789200
914 65.397 1118900 1342700 1491900 1678400 1864800
914 67.201 1165500 1398600 1554000 1748300 1942500
934 69.029 1213400 1456100 1617900 1820100 2022300
914 70.882 1262600 1515100 1683400 1893900 2104300
9% 72.760 1313100 1575700 1750800 1969600 2188500
9 V 74.662 1364900 1637900 1819900 2047400 2274900
9% 76.590 1418100 1701700 1890800 2127100 2363500
10 78.54 1472600 1767100 1963500 2208900 2454400
1014 82.52 1585900 1903000 2114500 2378800 2643100
1015 86.59 1704700 | 2045700 | 2273000 2557100 | 2841200
1034 90.76 1829400 2195300 2439300 2744200 3049100
11 95.03 " 1960100 2352100 2613400 2940100 3266800
1114 99.40 2096800 2516100 2795700 3145200 3494800
1115 103.87 2239700 | 2687600 | 2986300 3359500 | 3732800
12 113.10 2544700 | 3053600 3392900 3817000 | 4241200

o 4
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SPECIFIC GRAVITIES AND WEIGHTS

Water at 4° C. and Normal Atmospheric Pressure

S Specific lVil;'eight, e Specific Weight,
ubstance Gty S, g‘el.' ubstance Gravity Ibs %ﬁi
Metals, Alloys, Ores Timber, U. S. Seasoned
Aluminum, cast—hammered| 2.55-2.75 165 Ash, white—red.......... 0.60-0.65 40
Aluminum, bronze. ....... Td 481 Cedar, white—red. ....... 0.32-0.38 22
Brass, cast—rolled. . ... ... 8.4-8.7 534 1T 1 Ko ot 0.66 41
Bronze, 7.9 to 14% Sn.....| 7.4-8.9 509 i 0.48 30
Copper, cast—rolled. . . . .. 8.8-9.0 556 Fir, Douglas spruce. . ... .. 0.51 32
Copper ore, pyrites. . .. ... 4143 262 T ORRURIR,: &, ¢ e iioe o e 0.40 25
Gold, cast—hammered. . . .[19.25-19.3| 1205 Elm, Whit®. o000 soamas 0.72 45
Eran; oant, Pig. .. ui'ceies s . 7.2 450 270t R SR DS 0.42-0.52 29
Iron, wrought............ 7.6-7.9 485 EROMOLY cre W . s 5w s sl ST 0.74-0.84 49
Byor, s8Rl . . .ivai s iaont ol 1.8-7.9 490 TROUBE s a0 s 5ot e 0.73 46
Iron, spiegel-eisen. ........ 7.5 468 Maple—hard............. 0.68 43
Iron, ferro-silicon. ........ 6.7-7.3 437 Maple—white............ 0.53 33
Iron ore, hematite. . ... ... 5.2 325 Oak, chestnut............ 0.86 54
Iron ore, hematite in bank. 160-180] Oak,lve.......ccco0navnn 0.95 59
Iron ore, hematite loose. . . . i 130-160 | Oak, red, black........... 0.65 41
Iron ore, limonite. ........ 3.64.0 237 ORK, WIS, .ouivc s visias veinlis 0.74 46
Iron ore, magnetite. . ... .. 4.9-5.2 315 PH OO s o v o 00T 0.51 32
SPORBIAR : 5 o v vas e ee s | B89 172 D S L ) 0.48 30
.................... 11.37 710 Pine, whifs. , .. vu i casnens) 041 26
Lead ore, g 7.3-7.6 465 Pine, yellow, long-leaf. . ... 0.70 44
Manganese 7.2-8.0 475 Pine, yellow, short-leaf. .. .| 0.61 38
Manganese ore, pyrolusite. .| 3.7-4.6 259 POPIAY. o '« a'a i apin cinath sses 0.48 30
i o P et RS e S 13.6 849 Redwood, California. . . . .. 0.42 26
L 8.9-9.2 565 Spruce, white, black. . ..... 0.40-0.46 27
Nickel, monel metal. ... ... 8.8-9.0 556 Walnut, black............ 0.61 38
Platinum, cast—hammered | 21.1-21.5| 1330 Walnut, white............ 0.41 26
Silver, cast—hammered .. .| 10.4-10.6 656 Moisture Contents:
Tin, cast—hammered. . . .. 7.2-7.5 459 Seasoned timber, 15 to 209,
Tin ore, cassiterite. ....... 6.4-7.0 418 Green timber, up to 509,
Zine, cast rolled . . ........ 6.9-7.2 440
: . ,.
Zinc ore, blende. . ........ 3.9-4.2 253 Yarious Liautde
Alochol, 100%. .o oo o0 vee 0.79 49
s Acids, muriatic, 40% . . . . . 1.20 75
ereals, oats, bulk........ 32 = Py
C ot bartey. Halles.s . - - 39 Ac}ds, nitrie, 9}% ........ 1.50 94
. ¥ Acids, sulphuric, 87%. . ... 1.80 112
Cereals, corn, rye, bulk. . . . 48 0
Cloreals. wheat. balk 48 Lye, soda, 66%........... 1.70 106
iy a.n'd scmw' T 20 O?ls, ve.getable. SRR 0.91-0.94 58
Cotton. A he'mp """ 1 47_1 50 03 Oils, mineral, lubncan'.s‘< ..|0.90-0.93 57
P y T o e A ! Water, 4° C., max. density . 1.0 62.428
Bts. ... . o x e d o] 090-0i07 58 W, S
Flour, 10080 . ;. civuvnnes- 0.40-0.50 28 ater, 100 Coivinnnnnns 0.9584/ 59.830
4 by A T i 0.88-0.92 56
Flour, pressed. . .......... 0.70-0.80 47 !
s Water, snow, fresh fallen. . 125 8
) '
Glass, common. . ......... 2.40-2.60| 156 Wates boh witer 1.02-1.03 64
Glass, plate or crown. ..... 2.45-2.72 161 i . ey s
Glass, crystal: . ...ccvsvivs 2.90-3.00 184
LRREROT. . oo o v'sa s wrlnsie e 0.86-1.02 59 Gases, Air =1
Paper. . el o b AR (00 o B 1 58 Air, 0°C,, 760 mm.. . ..... 1.0 08071
Pot.atoes. pl]ed ........... S 42 BYOMONIAY , oot & rovaiesssiats 0.5920| .0478
Rubber, caoutchoue. ... ... 0.92-0.96, 59 Carbon dioxide. .......... 1.5291| .1234
Rubber goods. . .......... 1.0-2.0 94 Carbon monoxide. ........ 0.9673| .0781
Salt, granulated, piled. . . .. 48 Gas, illuminating. . ....... 0.35-0.45.028-.03
Salbpeter: . « o vivass oais s i 67 Gas, natural. . o ovsvaiie 0.47-0.48|.038—-.03!
L e A R S ) 1.53 96 HYArOR .+ cvc.5. 5 +i0 5,5 rese 0.0693| .0055!
T e S S D Lo P 1.93-2.07 125 IErOREI e o v i e e 0.9714 0784
1 A RS PR o AR 1.32 82 ORPROD <o ias wswae s Aos 1.1056| .0892
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Water at 4° C. and Normal Atmospheric Pressure
. Weight, L Weight,
Substance .(S}pecl.ﬁc Ibs. per Substance Specific | Jhs per
ravity | Cy, %f; Gravity | oy, ']):%
Ashlar Masonry Minerals
Granite, syenite, gneiss. . . .| 2.3-3.0 165 ARDOSEOR. -2 s 065 s da s 2.1-2.8 153
Limestone, marble. . . ..... 2.3-2.8 160 Baryten:. . v« o i sovians pen 4.50 281
Sandstone, bluestone. . .. .. 2.1-24 140 15T Ty e S T 2.7-3.2 184
BRARIE'. 502 0 o cwianis wees 2.55 159
Mortar Rubble Masonry ]
Granite, syenite, gneiss. . . .| 2.2-2.8 155 gz”;l’: """""""""" 1.7-L.8 109
Limestone, marble. . . . . ... 22-28 | 150 e, S vt }-gjg }g;
Sandstone, bluestone. . . ... 2.0-2.2 130 Dole'mite ............... 29 181
Dry Rubble Masonry Teldspar, orthoclase. . . ... . 2.5-2.6 159
mﬁnzy:;ﬁ;lfnem. Lt }g—glli :g? gneis.s, serpen.tine ........ gé—g'{ 1?9
, marble. . ...... 9-2. 5 ranite, syenite.......... .5-3. 5
Sandstone, bluestone. . .. .. 1.8-1.9 110 Greenstone, trap. ........ 2.8-3.2 187
Brick Masonry Gypsum, alabaster........ 2.3-28 1§9
Pressed brick. ............ 22-23 | 140 Hornblende. . ............ 3.0 187
Common brick. .+ ........ 1.8-2.0 120 Limestone, marble. . ...... 2.5-2.8 165
i 1.5-1.7 | 100 Magnesite. ........ IRRREE 3.0 187
el Masoury ghosl[:hate rock, apatite . . . 3.2 200
Ve "R CEOrDRYEY .. v o 0 e 2.6-2.9 172
Cement, stone, sand . ... 2.2-24 | 144 B Mt L s 0.37-0.90| 40
Cement, slag, etc. ........ 1.9-2.3 130 Quarts, flint. . ........... 2.5-28 | 165
Cement, cinder, ete........ 1.5-1.7 100 Sandstone, bluestone. .. ... 2.2-2.5 147
Various Building Mat’l Shale; slath; .« L. o i s 2.7-2.9 175
Ashes, cinders. . .......... 40-45 Soapstone, tale. . ......... 2.6-2.8 169
Cement, portland, loose . . . ot 90
Cement, portland, set. . . . . 2.7-32 | 183 | Stone, Quarried, Piled
Lime, gypsum, loose . .. ... e 53-64 Basalt, granite, gneiss. . ... 99
Mortar, set.............. 14-19 | 103 Limestone, marble, quartz . 95
Slags, bank slag.......... =2 67-72 Sandstone. .............. 82
Slags, bank screenings. . . . . 98-117| Shale................... 02
Slags, machine slag. . . . . . . 96 Greenstone, hornblende . . . 107
Slags, slag and sand. . .. ... 49-55
Bituminous Substances
F:Iﬂnl; 3‘:-' Excavated 4 Asphaltum. .. ............ 1.1-1.5 81
RERYSlsialse o o picia s v aan s Coal, anthracite. ......... 1.4-1.7 97
5. i1 oo D
Clay and grave], dry.. .. .. 100 Coal, lignite............. 1.1-1.4 78
Earth, dry, loose. ........ 76 Coal, peat, turf, dry ...... 0.65-0.85 47
Earth, dry, packed. ....... 95 Coal, charcoal, pine. ...... 0.28-0.44 23
E::- :‘;;:- Lo::l‘: ed ‘‘‘‘ ;7)2 Coal, charcoal, oak....... 0.47-0.57 33
' e e Col, G0ME, . V5 smns dhain 1.0-1.4 75
Earth, mud, flowing. ...... 108 G?:ph(;:e.e ............... 1.9-2.3 | 131
Earth, mud, packed. ...... 115 PATAIBNG., < oot s se'as 5 555 0n 0.87-0.91| 56
Riprap, limestone. ........ 80-85 o I T T SR 0.87 54
Riprap, sandstone. . .. .. .. 90 Petroleum, refined. . ...... 0.79-0.82 50
Riprap, shale. ............ 105 Petroleum, benzine. ...... 0.73-0.75 46
g::g- :::::}v ggv 1;:);)5: e l&igg I;etr}(:leum. gasoline. . ..... 0.66-0.69 42
4 ' ' o 17 TR G PR PO 1.07-1.15 69
Sand, gravel, dry, wet. ... . 118-120 | Tar, bituminous. ......... 1.20 75
Excavations in Water
Sand or gravel. . ......... & 60 Coal and Coke, Piled
Sand or gravel and clay . .. H 65 Coal, anthracite. . ........ 47-58
B e s s < ssis = s/ o 80 Coal, bituminous, lignite . . 40-54
L R 90 Coal; peat, turf.......c.:. 20-26
BRI oo OO o 6 s 70 Coal, charcoal. ........... 10-14
Stoneriprap. .. .......... 65 CoBl, 00KD, & - - smscnsas 23-32
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APPROXIMATE WEIGHTS
OF

ROOFING MATERIAL

Roofing Material Vg(e]i‘gll‘lzxr
Pounds

onper aoofing. heets. -, L ans R 8., TR L TR S s e 115
Corrugated galvanized iron, No. 20 BW.G..................... 24
Corrugated galvanized iron No. 26 BW.G....................... 1Y
Ty e A R I B = Eiae e v b2
Felt and asphalt or coal-tar. . ..........covvivimrenens- Fltragtns 2
Ninas T LeanalRINo ., . litfen oo ooty e SR o SIS SR 134
Pathand plaEtRr G, . o i inultoad ok wids satodtn, el st st as dalers 4 6to8
fiead; " 14 dnehtthneks . 10 00 SR L L e e i b b nie wieenan 7Y%
Mackite, 1 inch thick withplasgter. . .............. ... e ., 10
Shegthing; -hemlock, 1 ek hiek. < 5 S0 S0 bbb v deadintens 2
Sheathing, white pine, spruce,‘l (5] 11 6 Tl AR i T e S S A 214 to 214
Sheathing,; vellow pine. -1 inch thiek .’ . L - ool s inimeasn it 315
Shingles, 6 X 18 inches, 6 inches to weather. ................... 2
Skylight, glass 345 to 14 inch, including frame. ... ................ 4 to 10
Slag roof, 4-ply, with cement andsand. . ................ s 4
Slate, 14 inch thick, 3 inch doublelap.......................... 414
Slate, 3¢ inch thick, 3 inch doublelap.......................... 634
Tar and Gravel Roofing, without sheathing. ................... .. 8 to 10
AT L et L O SRt M WL o MR EEOR R o ey M 5%
Uit by 10 NP MRS TR L S o I S e kb 4
L R e e R e e b Py 15 to 20
LT ST s P IO e i LG W B P eI B S TR e 8 to 10
SR AR on COnTRe SIBBE » r-x 5y T BRI AL o Tha e B TA g T v e 30 to 35
AT S U RS A T R T L L e e B SRS B e 1tol1%
CTTO O D 5 B 6 s e e, ST TRl gl R 1%
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WEIGHTS OF WASHERS

IN POUNDS @

Upper Weight—washers with 1344 holes

LOWer “ “ ‘“ 15/16 “
Diameter
Thickness

2 24 - 214 2% 3 3y 3

" 186 245 311 .384 464 551 645
5 173 233 299 372 452 538 632
5 232 .306 1389 480 580 689 806
9 216 291 374 465 565 672 790
3 279 367 467 576 696 827 967
3 259 349 449 558 678 807 948
7 1325 428 545 672 812 965 | 1.128
" 302 407 524 651 791 942 | 1.106
14 372 490 - .622 768 .928 1.102 1.290
: .346 465 508 744 903 | 1.076 | 1.264
% 418 851 | 700 864 | 1.044 | 1240 | 1.451
; 1389 523 673 837 | 1016 | 1.211 1.423
5 465 612 778 960 | 1.160 | 1.378 | 1.612
. 432 581 748 930 | 1.129 | 1.346 | 1.581
g 511 673 856 | 1.056 | 1.276 | 1.516 | 1.773
g AT5 639 823 | 1.023 | 1242 | 1480 | 1.739
3 558 735 933 | 1152 | 1392 | 1.653 | 1.935
* 519 697 897 | 1116 | 1.355 | 1615 | 1.897
154 604 796 1.011 1248 | 1.508 | 1.791 | 2.006
2 562 755 972 | 1209 | 1467 | 1750 | 2.055
1% 651 857 1080 | 1.344 | 1624 | 1929 | 2257
% 10 ol 813 1046 | 1.302 | 1580 | 1.88¢ | 2214
154 697 918 1.167 | 1.440 | 1.740 | 2.067 | 2418
648 871 | 1121 | 1395 | 1693 | 2019 | 2372

1 744 .980 1244 | 1536 | 1.856 | 2.204 | 2.580
692 .930 1.195 | 1488 | 1.806 | 2154 | 2.530

WEIGHTS OF WASHERS WITH LARGER HOLES

For each s thicknessof washer deduct the following amounts from the
weights given above for washers with 134 holes.
For washers with 114 holes, deduct .0065 for each 14 thickness.
“ “ “ 13/{6 “ “ .0104 “ “" l/{ﬁ “
o o “ lfym “ “ '0148 ‘o " % ‘f
o 43 ‘“ 19/{6 “ “ .0247 " “ %6 “
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TABLE OF WEIGHTS AND DIMENSIONS FOR
BLACK AND GALVANIZED
STANDARD PIPE
Size, | External | Internal Thickness, Weie%ht Threads COUPLINGS
Inches | Diameter, | Diameter, [~ 1pohes oot, per Diameter, | Length, Weight,
Inches Inches Pounds Inch Inches Inches Pounds
% 41 27 .07 .24 27 .56 % .03
Y .54 .36 .09 42 18 .69 1 .04
3% .68 49 .09 57 18 .85 14 .07
P 84 .62 A4 .85 14 1.02 134 12
34 1.05 .82 Al 1.13 14 1.28 134 21
1 1.32 1.05 A3 1.68 114 1.58 1% .34
1Y 1.66 1.38 14 2.27 11% 1.95 24 .54
1% 1.90 1.61 .15 2.72 11% 2.22 234 74
2 2.38 2.07 .15 3.65 11% 2.76 2% 1.21
2 2.88 2.47 20 5.79 8 3.28 2% 1.72
3 3.50 3.07 .22 7.58 8 3.95 3% 2.50
31 4.00 3.55 .23 9.11 8 4.59 3% 4.24
4 4.50 4.03 24 10.79 8 5.09 3% 4.74
414 5.00 4.51 25 12.54 8 5.59 3% 5.24
5 5.56 5.05 .26 14.62 8 6.30 4% 8.09
6 6.63 6.07 .28 18.97 8 7.36 414 9.55
7 7.63 7.02 .30 23.54 8 8.36 414 10.93
8 8.63 8.07 .28 24.70 8 9.36 454 13.91
8 8.63 7.98 .32 28.55 8 9.36 454 13.91
9 9.63 8.94 .34 33.91 8 10.36 514 17.24
10 10.75 10.19 .28 31.20 8 11.72 614 29.88
10 10.75 10.14 31 34.24 8 11.72 614 29.88
10 10.75 10.02 37 40.48 8 11.72 614 29.88
11 11.75 11.00 .38 45.56 8 12.72 614 32.55
12 12.75 12.09 .33 43.77 8 13.96 614 43.10
12 12.75 12.00 .38 49.56 8 13.96 614 43.10
13 14.00 13.25 .38 54.57 8 15.21 614 47.15
14 15.00 14.25 .38 58.57 8 16.45 614 59.49
15 16.00 15.25 .38 62.58 8 17.45 614 63.29
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EXTRA STRONG PIPE

TABLE OF WEIGHTS AND DIMENSIONS FOR

BLACK AND GALVANIZED PIPE

DOUBLE EXTRA STRONG PIPE

- Weight 4 = Weight
xternal | Internal |Thickness, er Size, | External | Internal |Thickness. ~
Diameter, (Diameter,| [nches | Foot Inches |Piameter,|Diameter,|” Tpches | F[:)%t
Inches Inches Pounds Inches | Inches Pounds
41 22 ) 31 5 .84 .25 .29 1.7
.54 .30 A2 .54 34 1.05 43 31 2.44
.68 42 13 J4 1 1 1.32 .60 .36 3.66
.84 .55 .15 1.09 | 14 1.66 .90 .38 5.21
1.05 74 15 147 | 11 1.90 1.10 .40 6.41
1.32 .96 A8 2171 2 2.38 1.50 44 9.03
1.66 1.28 19 3.00 | 215 2.88 1.77 .55 13.70
1.90 | 1.50 20 363 | 3 3.50 2.30 .60 18.58
2.38 1.94 22 502 | 3% 4.00 2.73 .64 22.85
2.88 2.32 .28 7.66 | 4 4.50 3.15 .67 27.54
3.50 2.90 .30 10.25 | 415 5.00 3.58 Tl 32.53
4.00 3.36 .32 1251 | 5 5.56 4.06 .75 38.55
4.50 3.83 .34 1498 | 6 6.63 4.90 .86 53.16
5.00 4.29 .36 1781 7 7.63 5.88 .88 63.08
5.56 4.81 .38 20.78 | 8 8.63 6.88 .88 72.42
6.63 5.76 43 28.57

7.63 6.63 .50 38.05
8.63 7.63 .50 43.39
9.63 8.63 .50 48.73
10.75 9.75 .50 54.74

11.75 | 10.75 .50 60.08
1276 | 11.756 .50 65.42
14.00 | 13.00 .50 72.09
15.00 | 14.00 .50 77.43

16.00 | 15.00 .50 82.77
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SQUARE AND ROUND BARS Vo oore
16
WEIGHTS, AREAS AND CIRCUMFERENCES
WEIGHT IN POUNDS 2 Rl
Thickness O
. or sauare i} rouno @ . .
pu}meﬁer @ Circum-~
A One Inch | One Foot | One Inch | One Foot ference
Long Long Long Long Square Round
UWs .001 .013 .001 .010 .0039 .0031 .1964
2] .004 .053 .004 .042 .0156 .0123 3927
s .010 120 .008 .094 .0352 .0276 .6891
P .018 212 .014 167 L0625 .0491 7854
s .028 .332 .022 .261 L0977 0767 L9818
3% .040 478 .031 376 .1406 1104 1.1781
U .054 651 .043 511 1914 1503 1.3745
14 071 .850 .056 .668 .2500 1963 1.5708
U6 .090 1.076 .070 845 .3164 .2485 1.7672
5% A1 1.328 .087 1.043 .3906 .3068 1.9635
146 134 1.607 .105 1.262 4727 3712 2.1599
34 .159 1.913 126 1.502 .5625 4418 2.3562
1346 87 2.245 147 1.763 .6602 .5185 2.5526
7% 217 2.603 170 2.044 7656 .6013 2.7489
1346 .249 2.988 .196 2.347 .8789 .6903 2.9453
1 .28 3.400 22 2.670 1.0000 7854 3.1416
W .32 3.838 25 3.015 1.1289 .8866 3.3380
1] .36 4.303 .28 3.380 1.2656 19940 3.5343
36 40 4.795 31 3.766 1.4102 1.1075 3.7306
Y 44 5.313 .35 4.172 1.5625 1.2272 | 3.9270
s 49 5.857 .38 4.600 1.7227 1.3530 4.1234
3% .54 6.428 42 5.049 1.8906 1.4849 4.3197
s .58 7.026 .46 5.518 2.0664 1.6230 4.5161
5 .64 7.650 .50 6.008 2.2500 1.7671 4.7124
Us .69 8.301 .54 6.519 2.4414 1.9175 4.9088
5% .45 8.978 .59 7.051 2.6406 2.0739 5.1051
146 .81 9.682 .63 7.604 2.8477 2.2365 5.3015
3% 87 10.41 .68 8.178 3.0625 2.4053 5.4978
1346 94 1317 43 8.773 3.2852 2.5802 5.6942
% 1.00 11.95 .78 9.388 3.5156 2.7612 5.8905
1545 1.06 12.76 .84 10.02 3.7539 2.9483 6.0869
2 1.13 13.60 .89 10.68 4.0000 3.1416 6.2832
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SQUARE AND ROUND BARS .
2%16 TO 4
WEIGHTS, AREAS AND CIRCUMFERENCES
WEIGHT IN POUNDS A e
Thickness O
piax‘:eter sauare i ROUND . @ R
jindhee One Inch | One Foot | One Inch | One Foot = ference
Long Long Long Long Square Round
245 1.21 14.46 .95 11.36 4.2539 3.3410 6.4796
% 1.28 15.35 1.01 12.06 4.5156 3.5466 6.6759
s 1.36 16.27 1.07 12.78 4.7852 3.7583 6.8723
A 1.43 17.21 1.13 13.52 5.0625 3.9761 7.0686
As 1.52 18.18 1.19 14.28 5.3477 4.2000 7.2650
34 1.60 19.18 1.26 15.06 5.6406 4.4301 7.4613
U 1.68 20.20 1.32 15.87 5.9414 4.6664 7.6577
4 L17 21.25 1.39 16.69 6.2500 | 4.9087 7.8540
Us 1.86 22.33 1.46 17.53 6.5664 5.1573 8.0504
23 1.95 23.43 1.54 18.40 6.8906 5.4119 8.2467
14 2.05 24.56 1.61 19.29 7.2227 5.6727 8.4431
34 2.14 25.71 1.69 20.19 7.5625 5.9396 8.6394
134 2.24 26.90 1.76 21.12 7.9102 6.2126 8.8358
% 2.34 28.10 1.84 22.07 8.2656 6.4918 9.0321
1546 2.44 29.34 1.92 23.04 8.6289 6.7771 9.2285
3 2.55 30.60 2.01 24.03 9.0000 7.0686 9.4248
1 2.66 31.89 2.09 25.05 9.3789 7.3662 9.6212
1% 2:77 33.20 2.18 26.08 9.7656 7.6699 9.8175
346 2.88 34.55 2.26 27.13 10.160 7.9798 | 10.014
A 2.99 35.92 2.35 28.21 10.563 8.2958 | 10.210
5 3.11 37.31 2.44 29.30 10,973 8.6179 | 10.407
3% 3.23 38.73 . 2.53 30.42 11.391 8.9462 | 10.603
46 3.35 40.18 2.63 31.55 11.816 9.2806 | 10.799
14 3.47 41.65 2.73 32.71 12.250 9.6211 | 10.996
Us 3.60 43.15 2.82 33.89 12.691 9.9678 | 11.192
5% 3.72 44.68 2.92 35.09 13.141 10.321 11.388
1146 3.85 46.23 3.03 36.31 13.598 10.680 11.585
34 3.98 47.82 3.13 37.55 14.063 11.045 11.781
134 4.12 49.42 3.23. 38.81 14.535 11.416 11.977
% 4.25 51.05 3.34 40.10 15.016 11.793 12.174
154 4.39 52.71 3.45 41.40 15.504 12:177 12.370
4 4.53 54.40 3.57 42.73 16.000 12.566 12.566

s i
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SQUARE AND ROUND BARS :
. 4%6 TO 6
WEIGHTS, AREAS AND CIRCUMFERENCES
WEIGHT IN POUNDS AR IS
Thickness o
ma;’ﬂer sauare [} rouno @ N Al
Hiinches One Inch | One Foot | One Inch | One Foot = ference
"Long Long Long Long Square Round
44 4.68 56.11 3.67 44.07 16.504 12.962 12.763
1z 4.82 57.85 3.79 45.44 17.016 13.364 12.959
s 4.97 59.62 3.90 46.83 17.535 13.772 13.155
Y 5.12 61.41 4.02 48.24 18.063 | 14.186 13.352
5% 5.27 63.23 4.14 49.66 18.598 | 14.607 13.548
3% 5.42 65.08 4.26 51.11 19.141 15.033 13.745
U 5.58 66.95 4.38 52.58 19.691 15.466 | 13.941
s 5.74 68.85 4.51 54.07 20.250 | 15.904 14.137
Us 5.90 70.78 4.63 55.59 20.816 16.349 14.334
54 6.06 72.73 4.76 57.12 21.391 16.800 14.530
114 6.23 74.71 4.89 58.67 21.973 17.257 14.726
34 6.39 76.71 5.02 60.25 22.563 17.721 14.923
134 6.56 78.74 5.156 61.85 23.160 18.190 15.119
% 6.73 80.80 5.29 63.46 23.766 18.665 15.315
1546 6.91 82.89 5.42 65.10 24.379 | 19.147 | 15.512
5 7.08 85.00 5.56 66.76 25.000 19.635 15.708
Us 7.26 87.14 5.70 68.44 25.629 20.129 15.904
14 7.44 89.30 5.84 70.14 26.266 20.629 16.101
s 7.62 91.49 5.99 71.86 26.910 | 21.135 | 16.297
Y 7.81 93.71 6.13 73.60 27.563 21.648 16.493
As 8.00 95.96 6.28 75.37 28.223 22.166 16.690
3% 8.19 98.23 6.43 77.15 28.891 22.691 16.886
U 8.38 100.5 6.58 78.95 29.566 23.221 17.082
14 8.57 102.9 6.73 80.78 30.250 | 23.758 | 17.279
s 8.77 105.2 6.88 82.62 30.941 24.301 17.475
5% 8.96 107.6 7.04 84.49 31.641 24.851 17.672
146 9.16 110.0 7.20 86.38 32.348 25.406 17.868
3% 9.37 112.4 7.36 88.29 33.063 | 25.967 18.064
1346 9.57 114.9 7.52 90.22 33.785 26.535 18.261
% 9.78 117.4 7.68 92.17 34.516 27.109 18.457
154 9.99 119.9 7.84 94.14 35.254 27.688 18.653
6 10.20 122.4 8.01 96.13 36.000 | 28.274 | 18.850
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SQUARE AND ROUND BARS
6%6 TO 8
WEIGHTS, AREAS AND CIRCUMFERENCES
WEIGHT IN POUNDS i
Thickness O
. savare I} rouno @ S S e
in Inches o o > . N ference
ne Inch | One Foot | One Inch | One Foot
Long Long Long Long Square Round
644 10.41 125.0 8.18 98.15 36.754 28.867 19.046
2] 10.63 127.6 8.35 100.2 37.516 29.465 19.242
s 10.85 130.2 8.52 102.2 38.285 30.069 19.439-
Y 11.07 132.8 8.69 104.3 39.063 30.680 19.635
s 11.29 135.5 8.87 106.4 39.848 31.296 19.831
3% 11.51 138.2 9.04 108.5 40.641 31.919 20.028
6 11.74 140.9 9.22 110.7 41.441 32.548 20.224
% 11.97 143.7 9.40 112.8 42.250 33.183 20.420
Us 12.20 146.5 9.58 115.0 43.066 33.824 20.617
3% 12.43 149.2 9.77 117.2 43.891 34.472 20.813
1% 12.67 152.1 9.95 119.4 44.723 35.125 21.009
34 12.91 154.9 10.14 121.7 45.563 35.785 21.206
1346 13.15 157.8 10.33 123.9 46.410 36.451 21.402
% 13.39 160.7 10.52 126.2 47.266 37.122 21.599
154 13.64 163.6 10.71 128.5 48.129 37.800 21.795
& 13.88 166.6 10.90 130.8 49.000 38.485 21.991
Ws 14.13 169.6 11.10 133.2 49.879 39.175 22.188
% 14.38 172.6 11.30 135.6 50.766 39.871 22.384
s 14.64 175.6 11.50 138.0 51.660 40.574 22.580
Y 14.3'9 178.7 11.70 140.4 52.563 41.283 22.777
As 15.15 181.8 11.90 142.8 53.473 41.997 22.973
3% 15.41 184.9 12.10 145.2 54.391 42.718 23.169
s 15.67 188.1 12.31 147.7 55.316 43.446 23.366
% 15.94 191.3 12.52 150.2 56.250 44.179 23.562
Us 16.20 194.5 12.73 152.7 57.191 44918 23.758
% 16.47 197.7 12.94 155.3 58.141 45.664 23.955
14 16.74 - 200.9 13.15 157.8 59.098 46.415 24.151
34 17.02 204.2 13.36 160.4 60.063 47.173 24.347
1346 17.29 207.5 13.58 163.0 61.035 47.937 24.544
% 17.57 210.9 13.80 165.6 62.016 48.707 24.740
1546 17.85 214.2 14.02 168.2 63.004 49.483 24.936
8 18.11 217.6 14.24 170.9 64.000 50.266 25.133




THE PHOENIX IRON COMPANY
WEIGHTS OF FLAT ROLLED STEEL
POUNDS PER LINEAR FOOT

T (9% % |9 % % WIS 1% 1%) % | %) %] %] %M
0T°22 [CL'0T | #S°6T |96°LT [8S°9T | 6T°ST [ IS'CT | E'CT [SO'TT | 296 | 62’8 | 169 |GGG |PPI'F|€9L°C | ISE'L
GZ'1C | T6°61 |69'ST [ L&'LT [¥6°GT | 19°FT |8C'ET |96°IT | €9°0T | 0€°6 | L6°L | ¥9'9 | ETE'S | ¥86°C [ 999°C [ 8TE'L
0702 | €T°6T [GSLT | 8G°9T |0€°GT | €0°FT |SLGT [SF'IT| 00T | €6'8 | 99°2 | 88'9 |001'S [928'¢ | 098G 9L T
GG'6T [ E€'ST | TTLT [88°GT (99°FI | ¥¥'€T [GE'CI |00°'TT [8L'6 | 998 | €€°L-| TT'9 888'F | 999°€ | F¥¥'C | CCT'T
0L°8T |€S°LT |9€°9T [6T°ST [€OFT [98°CT [69°TT | 20T |G€'6 | SI'8 | TO'L | ¥8°G | GL9'F | 909°€ | 8EE'T | 69T°T
G8'LT | €L'OT | 9°ST [0S'FT [6E°CT [LECT |9T°'TT | P00 | €68 | I8°L | 69'9 |'89'G | €9F'¥ | LPE'E | I€C'C | 9TT'T
00°LT | #6'ST [ 8S'¥T [ IS'ST [SL°CT [69°TT |€9°0T |99°6 |09'8 | ¥¥'L | 8€'9 | 1€ |09C'F | 88T'€ (9T1'C [ €90°T
STOT | PT°ST [ETFI [CI'ET [ TT°ZT (OT'TT |60°0T 806 |80'8 | L0°L | 90°9 | S0°'G |8€0'¥ | 8C0'E [610°C [ 600°T
0S'ST | PE'FT |6S°CT [EF'CT [SF'IT (2G0T |996 |T19°8 |G9°L | 69°9 | FL'G | 8L'F |9C8'E | 698°C | €16°T [ 996
SP'PI [QS°ET | #9°CT [ FLIT | $8°0T | €66 |€0°6 |ET'® [(€T'L | GE€'9 | V'S | C9'F |€T19°€ [60L°C|908°T | €06
09°€T |GL°GT |06°TT |S0'TT |0Z°0T [S€'6 [0S'8 |99°L |08'9 [ 96'C [ OT'S | 9% |00%'€|09G°C | 00L'T | 08"
GLCT [S6°TT |9T°'TT (9€°0T |99°6 |2L8 [26°L |LAT'L [8€9 | 8IS | 8L'F | 86'€ |88I'C | I6€°C|¥6S'T | L6L
06°'TT |9T°IT |TF'OT |29°6 |€68 8T8 [¥F'L (699 |96°C | IE'S | 9%’V | GL'E€ |SL6°C | 16C'C | 88Y'T | PPL’
GO'IT |9€°0T [L9°6 [86'S (62’8 (09°L (169 |29 |€9'¢ | €8'F | PI'V | G¥'€ |€9L'C|CLO'C | I8ET | 169
0201|996 |€6'8 |62'8 |99°2 |10°2 [8€9 |pL'g |o1°¢ | 9F'F | €8°¢ | 61'C |099°Z| €16 | G221 | SE9’
GE'6 |LL8 |8T'S (094 (T0°L [€F'9 [¥8'S |92 |89F | 60'F | 1S'€ | T6'C |8EE'C | ESL'T (69T°T [ #8S
088 |26°L |¥P'L |169 |8€9 |¥8°C [1€G [8LF |SCF [GLE | 61'C [ 99°C (STI'C|F69°T|€90°T | 1€S”
89°L |AT°L |69°9 [TC'9 [PL'G (9C'F [SL'F |0€F |€8'€ | 9€°C | L8'C | 6€°C |CI6°T | PEF'T (996 ([8L¥
089 [8€'9 |96'¢ [€9'S |0T'S [89'F |SC¥ |€8'€ (OF'E€ | B6'C | S9°C | €1'C |00L'T [ SLE'T | 098" | STy
g6°¢ (89S |12 [E8°F |9%'F |60'F |TL'E [9€'€ [86°C | 09°'C | €6°C | 98°'T |88F'L |9TIT'T | F¥L" |CLE
OIS |8LF |9%F |PI'V |€8'€ [19°€ [61'€ |L8C |99°C | €5°C | I6°T [ 69T (SLT'T|996° |8€9° |6IE
GC'v [86'€ |cL'E [SF'E |61'C [C6°C |99C |6€C |€1°C | 98°T | 69T | €€°'T (€901 | L6L" |T€S" | 99T
07'¢ [61'C |86°C [9L°C |SS°C |¥€C |€1'C |I6°'T |OL'T | 6%'T | 8C'T | 90°'T (098" |8E9" |9G¥F" |€IT
98'c |68C |€3C (20T (16T [SLT |6S°T |€P'T |8CT | GI'T [ 96" | 08" |8€9" |8LF |6IE |6ST
0LT |69°T |6F'T [8E'T (8C'T [LZI'T [90'T |96 |SG8° v | Y9 | €9 |9¢F |61€° [8IC |90T°
g8 |08 |¥L |69 - |¥O". |89 |62 . |8F..|EF Lg |eg | L& |[€1T° |69T° |90 |€90’

| o T R R s B R e O R | (e e B e e

140

SIHONI ‘SSANMOIHL




. 141
POUNDS PER LINEAR FOOT

THE PHOENIX IRON COMPANY
WEIGHTS OF FLAT ROLLED STEEL
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WEIGHTS OF FLAT ROLLED STEEL
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POUNDS PER LINEAR FOOT
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ONE HALF TABULAR OVERRUNS OF
SHEARED PLATES

To be used in figuring weights in accordance with the A.I1.S.C. Code of Standard
Practice. =

These percentages are to be added to the weights of all sheared plates and to
the weights of universal rolled plates less than 5-0 in length.

Add 1.25%, to the weights of universal rolled plates 50 and over in length.

Under 48 60 72 84 96 108 120 132
Thickness 48 to to to to to to to and Thickness

Inches | 59154 | 71154 | 83145 | 9514 | 10714 [ 119154 | 131154 | Over

1% 518 s {1y 1

% 4. |45 |5 |6 1%

3% 38 14 ~leas |8 Je 3%

Y 3. 35 | 4 4.5 | 5. 6. Ve 8. 9.5 Y

5 g8 V8 L an e FassT et i oes 5

3% 2.25| 2.5 3. 3.5 4. 4.5 5. 6. 7.5 3¢

% 2. 225|256 |3 |35 |4 |45]|5 |65 A

15 1.75 | 2. 225|256 | 3. 3.5 4. 4.5 | 5.5 14

% 17500, ) 295 o k3 - s | e | a5t s 9%

5% Wb |76 2 225|256 |3 35 | 4 4.5 5%

14 15 | 1752 |225(25 |3 35 | 4. | 45 1

4 125 | 1.5 1.75 | 2. 225 | 2.5 3. 35 | 4. 34

134 1.25] 1.5 176 "2 225 | 2.5 3. 3.5 | 4. 1346

% 12515 |175|2 |225(25 |3 | 35| 4 7%

% 1.25 | 1.5 176 | 2. 225 | 2.5 3. 3.5 | 4. 156

1”andover| 1.25 | 1.25 | 1.5 | 1.756 2256 25 | 3. 3.5 (1”andover

Note: The above figures are 14 the percentages for overrun in weights of
sheared plates as given by the Association of American Steel Manufacturers.
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APPROXIMATE AREA OF IRREGULAR
FIGURE

I
i
: : |
I I i
. i i
1 | Il
he hi hz hs hn+ hn
Simpson’s Rule
Divide figure into an even number of strips of equal width by parallel
ordinates, hy, h;, h,, ete.

Area = 5 [(ho + hn) + 4 (hy + hs + ... .hat) 4+ 2 (he + he +. .. .hns)]

SOLID OF REVOLUTION

a b
i
15 e The volume of a solid of revolution equals the
' 1 Ih area of the generating plane multiplied by the
Y : C‘ﬁ 'Ldi Y “length of the path described by the center of
gt gravity of the plane.
| H | : p
I -
{1 E I For a complete revolution of the plane: Volume
;——J L—-; of solid abef = 27h X area abed.
p o ik

TO REDUCE A POLYGON TO A TRIANGLE
OF THE SAME AREA

USEFUL IN FIGURING WEIGHTS OF PLATES

Draw Line AC
Draw Line DE parallel to AC
Connect A and E, forming
A ABE whose area is equal
to that of the quadrilateral
E ABCD

This method is applicable to-a polygon of any number of sides, the above
method reducing the number of sides by one each time it is used.
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MOMENTS OF INERTIA OF RECTANGLES

WIDTH OF RECTANGLE, INCHES

Depth,
g Y ¥ % %o Y% % 5%
1 .02 .03 .03 .04 .04 .05 .05
2 A7 21 25 29 .33 .38 42
3 .56 .70 .84 98 1.13 1.27 1.41
4 1.33 1.67 2.00 2.33 2.67 3.00 3.33
5 2.60 3.26 3.91 4.56 521 5.86 6.51
6 4.50 5.63 6.75 7.88 9.00 10.13 11.25
7 7.15 8.93 10.72 12.51 14.29 16.08 17.86
8 10.67 13.33 16.00 18.67 21.33 24.00 26.67
9 15.19 18.98 22.78 26.58 30.38 34.17 37.97
10 20.83 26.04 31.25 36.46+  41.67 46.87 52.08
11 27.73 34.66 41.59 48.53 55.46 62.39 69.32
12 36.00 45.00 54.00 63.00 72.00 81.00 90.00
13 45.77 57.21 68.66 80.10 91.54 103.0 114.4
14 57.17 71.46 85.75 100.0 114.3 128.6 142.9
15 70.31 87.89 | 105.5 123.1 140.6 158.2 175.8
16 85.33 106.7 128.0 149.3 170.7 192.0 213.3
1% 102.4 127.9 153.5 179.1 204.7 230.3 255.9
18 121.5 151.8 182.3 212.6 243.0 273.4 303.8
19 142.9 178.6 214.3 250.1 285.8 321.5 357.2
20 166.7 208.3 250.0 291.7 333.3 375.0 416.7
21 192.9 241.2 289.4 337.6 385.9 434.1 482.3
22 221.8 277.3 332.8 388.2 443.7 499.1 554.6
23 253.5 316.9 380.2 443.6 507.0 570.3 633.7
24 288.0 360.0 432.0 504.0 576.0 648.0 720.0
25 325.5 406.9 488.3 569.7 651.0 732.4 813.8
26 366.2 457.7 549.3 640.8 732.3 823.9 915.4
27 410.1 512.6 615.1 717.6 820.1 922.6 1025.2
28 457.3 571.7 686.0 800.3 914.7 1029.0 1143.3
29 508.1 635.1 762.2 889.2 1016.2 1143.2 1270.3
30 562.5 703.1 843.8 984.4 1125.0 | 1265.6 | 1406.3
31 620.7 775.8 931.0 | 1086.2 | 1241.3 | 1396.5 | 1551.6
32 682.7 853.3 | 1024.0 | 1194.7 | 1365.3 | 1536.0 | 1706.7
33 748.7 935.9 | 1123.0 | 1310.2 | 1497.4 | 1684.6 | 1871.7
34 818.8 | 1023.5 | 1228.3 | 1433.0 | 1637.7 | 18424 | 2047.1
35 893.2 | 1116.5 | 1339.8 | 1563.2 | 1786.5 | 2009.8 | 2233.1
36 972.0 | 1215.0 | 1458.0 | 1701.0 | 1944.0 | 2187.0 | 2430.0
37 1055.3 319.1 1582.9 1846.7 | 2110.5 | 2374.4 | 2636.2
38 1143.2 1429.0 1714.8 | 2000.5 | 2286.3 | 2572.2 | 2857.9
39 1235.8 | 1544.8 | 1853.7 | 2162.7 | 2471.6 | 2780.6 | 3089.5
40 1333.3 | 1666.7 | 2000.0 | 2333.3 | 2666.7 | 3000.0 | 3333.3
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MOMENTS OF INERTIA OF RECTANGLES

WIDTH OF RECTANGLE, INCHES

Depth,
g I % 1345 % 20 1
1 .06 .06 .07 .07 .08 .08
2 46 .50 .54 .58 .63 .67
3 1.55 1.69 1.83 1.97 2.11 2.25
4 3.67 4.00 4.33 4.67 5.00 5.33
5 7.16 7.81 8.46 9.11 9.77 10.42
6 12.38 13.50 14.63 15.75 16.88 18.00
7 19.65 21.44 23.22 25.01 26.80 28.58
8 29.33 32.00 34.67 37.33 40.00 42.67
9 41.77 45.56 49.36 53.16 56.95 60.75
10 57.29 62.50 67.71 72.92 78.13 83.33
11 76.26 83.19 90.12 97.05 104.0 110.9
12 99.00 108.0 117.0 126.0 135.0 144.0
13 125.9 137.3 148.8 160.2 171.6 183.1
14 157.2 171.5 185.8 200.1 214.4 228.7
15 193.4 210.9 228.5 246.1 263.7 281.3
16 234.7 256.0 277.3 208.7 320.0 341.3
L7 281.5 307.1 332.7 358.2 383.8 409.4
18 334.1 364.5 394.9 425.3 455.6 486.0
19 393.0 428.7 464.4 500.1 535.9 571.6
20 458.3 500.0 541.7 583.3 625.0 666.7
21 530.6 578.8 627.1 675.3 723.5 771.8
22 610.0 665.5 721.0 776.4 831.9 887.3
23 697.1 760.4 823.8 887.2 950.6 1013.9
24 792.0 864.0 936.0 1008.0 1080.0 1152.0
25 895.2 976.6 1057.9 1139.3 1220.7 1303.1
26 1007.0 1098.5 1190.0 1281.6 1373.1 1464.7
27 1127.7 1230.2 1332.7 1435.2 1537.7 1640.3
28 1257.7 1372.0 1486.4 1600.7 1715.0 1829.3
29 1397.3 1524.3 1651.3 1778.4 1905.4 2032.4
30 1546.9 1687.5 1828.1 1968.8 2109.4 2250.0
31 1706.8 1861.9 2017.1 2172.3 2327.4 2482.6
32 1877.3 2048.0 2218.7 2389.3 2560.0 2730.0
33 2058.9 2246.1 2433.2 2620.4 2807.6 2994.8
34 2251.8 2456.5 2661.2 - 2865.9 3070.6 3275.3
35 2456.4 2679.7 2903.0 3126.3 3349.6 3572.9
36 2673.0 2916.0 3159.0 3402.0 3645.0 3888.0
37 2902.0 3165.8 © 3429.6 3693.5 3957.3 4221.1
38 3143.7 3429.5 3715.3 4001.1 4286.9 4572.7
39 3398.5 3707.4 4016.4 4325.3 4634.3 4943.3
40 3666.7 4000.0 4333.3 4666.7 5000.0 5333.3
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MOMENTS OF INERTIA OF RECTANGLES

WIDTH OF RECTANGLE, INCHES

Depth,

e % 2a 5% 0 Y % 5%
41 1436 1795 2154 2513 2871 3231 3590
42 1544 1929 2315 2701 3087 3473 3859
43 1656 2071 2485 2899 3313 3727 4141
44 1775 2218 2662 3106 3549 3993 4437
45 1898 2373 2848 3322 3797 4271 4746
46 2028 2535 3042 3549 4056 4563 5070
47 2163 2704 3244 3785 4326 4867 5407
48 2304 2880 3456 4032 4608 5184 5760
49 2451 3064 3677 4289 4902 5515 6128
50 2604 3255 3906 4557 5208 5859 6510
52 2929 3662 4394 5126 5859 6591 7323
51 3281 4101 4921 5741 6561 7381 8201
56 3659 4573 5488 6403 7317 8232 9147
58 4065 5081 6097 7113 8130 9146 10162
60 4500 5625 6750 7875 9000 10125 11250
62 4965 6206 7448 8689 9930 11172 12413
64 5461 6827 8192 9557 10923 12288 13653
66 5990 7487 8984 10482 11979 13476 14974
63 6551 8188 9826 11464 13101 14739 16377
70 7146 8932 10719 12505 14292 16078 17865
72 7776 9720 11664 13608 15552 17496 19440
74 8442 10553 12663 14774 16884 18995 21105
76 9145 11432 13718 16004 18291 20577 22863
78 9887 12358 14830 17301 19773 22245 24716
80 10667 13333 16000 18667 21333 24000 26667
82 11487 14359 17230 |+ 20102 22974 25845 28717
84 12348 15435 18522 21609 24696 27783 30870
86 13251 16564 19877 23190 26502 29815 33128
88 14197 17747 21296 24845 28395 31944 35493
90 15188 18984 22781 26578 30375 34172 37969
92 16223 20278 24334 28390 32445 36501 40557
94 17304 21630 25956 30282 34608 38934 43260
96 18432 23040 27648 32256 36864 41472 46080
98 19608 24510 20412 34314 39216 44118 49020
100 20833 26042 31250 36458 41667 46875 52083

102 22109 27636 33163 38690 44217 49744 55271
104 23435 29293 35152 41011 46869 52728 58587
106 24813 31016 37219 43422 49626 55829 62032
108 26244 32805 39366 45927 52488 59049 65610
110 27729 34661 41954 48526 55458 62391 69323
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MOMENTS OF INERTIA OF RECTANGLES

WIDTH OF RECTANGLE, INCHES

Depth,

e 1 3 1345 % 1545 1
41 3949 4308 4667 5025 5384 5743
42 4245 4631 5016 5402 5788 6174
43 4555 4969 5383 5797 6211 6626
44 4880 5324 - 5768 6211 6655 7099
45 5221 5695 6170 6645 7119 7594
46 5577 6084 6590 7097 7604 8111
47 5948 6489 7030 7570 8111 8652
48 6336 6912 7488 8064 8640 9216
49 6740 7353 7966 8579 9191 9804
50 7161 7813 8464 9115 9766 10417
52 8056 8788 9520 10253 10985 i e
54 9021 9842 10662 11482 12302 13122
56 10061 10976 11891 12805 13720 14635
58 11178 12195 13211 14227 15243 16259
60 12375 13500 14625 15750 16875 18000
62 13654 14896 16137 17378 18619 19861
64 15019 -16384 17749 19115 20480 21845
66 16471 17969 19466 20963 22461 23958
68 18014 19652 21290 22927 24565 26203
70 19651 21438 23224 25010 26797 28583
72 21384 23328 25272 27216 29160 31104
7 23216 25327 27437 29548 31658 33769
76 25150 27436 29722 32009 34295 36581
78 27188 29660 32131 34603 37074 39546
80 29333 32000 34667 37333 40000 42667
82 31589 34461 37332 40204 43076 45947
84 33957 37044 40131 43218 46305 49392
86 36441 39754 43066 46379 49692 53005
88 39043 42592 46141 49691 53240 56789
90 41766 45563 49349 53156 56953 60750
92 44612 48668 52724 56779 60835 64891
94 47586 51912 56237 60563 64889 69215
96 50688 55296 59904 64512 69120 73728
98 53922 58825 63727 68629 73531 78433

100 57292 62500 67708 72917 78125 83333
102 60798 66326 71853 77380 82907 88434
104 64445 70304 76163 82021 87880 93739
106 68235 74439 80642 86845 93048 99251
108 72170 78732 85293 91854 98415 104976
110 76255 83188 90120 97052 103984 110917

| NSIREE | ‘ A
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f__a ek DIMENSIONS
ke t OF
X
r i RAILS
bl
Pounds Sq.Inches | Inches Inches Inches Inch : Inches Inch
130 P.S. 12.75 515 65% 3 14 346 s
130 A.R.E.A. 107856 634 21545 s 346 %
110 A.R.E.A. 10.78 | 5% 614 234 5% 2134 3%
105 N.Y.C. 10.29 514 6 3 5% 2% s
100 A.S.C.E. 9.80 534 534 234 Us 2% )
100 P.S. 9.80 5 514 214 s 2% U6
100 A.R.A. (A.) 9.80 | 5% 6 234 % 234 3%
100 A.R.A. (B.) 9.80 5%% 5% 254 %s 215 3%
100 A.R.E.A. 9.80 534 6 21145 0 2114 %
90 A.S.C.E. 8.82 534 534 254 Us 234 s
90 A.R.A. (A.) 8.82 514 554 2945 %s 2%s 3%
90 A.R.A. (B.) 8.82 | 43 514 2% %s 234 3%
85 A.8.C.E. 8.33 534 534 2% 9 2% 20
85 P.R.R. 8B b 5 204 %s 2145 s
85 P.S. 8.33 454 5% 214 Us 24 Us
80 A.S.C.E. T84 1" 5 5 214 %s 2345 s
T5A8.CE. 7.35 4134 4134 25 s 21% 0
70 A.S.C.E. 6.86 | 454 454 274 % 2l 6
65 A.S.C.E. 6.37 | 4% 4% 234 14 2 e
60 A.S.C.E. 5.88 414 41 234 b2 17% 6
55 A.S.C.E. 5.39 414 414 214 Y5 11345 %6
50 A.S.C.E. 4.90 3%% 3% 21% s 134 s
45 A.S.C.E. 4.41 3114 314 2 s 1% 0
40 A.S.C.E. 3.92 314 3% 1% 3% 1% s
35 A.8.C.E. 3.43 354 354 134 3% 115 6
30 A.S.C.E. 2.94 314 3% 1144 54 135 0]
25 A.S.C.E. 2.45 234 234 1% s 14 1
20 A.S.C.E. 1.96 | 25% 254 154 A 134 U
16 A.S.C.E. 1.57 234 234 134 Y 14 36
12 A.S.C.E. 1 2 2 1 36 % Ho
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MATHEMATICAL
TABLES




A S bl i dd R

10 | 0.17365 | 0.17651 | 0.17937 | 0.18224 | 0.18509 | 0.18795 | 0.19081 | 79
11 | 0.19081 | 0.19366 | 0.19652 | 0.19937 | 0.20222 | 0.20507 | 0.20791 | 78
12 | 0.20791 | 0.21076 | 0.21360 | 0.21644 | 0.21928 | 0.22212 | 0.22495 | 77
13 | 0.22495 | 0.22778 | 0.23062 | 0.23345 | 0.23627 | 0.23910 | 0.24192 | 76
14 | 0.24192 | 0.24474 | 0.24756 | 0.25038 | 0.25320 | 0.25601 | 0.25882 | 75

15 | 0.25882 | 0.26163 | 0.26443 | 0.26724 | 0.27004 | 0.27284 | 0.27564 | 74
16 | 0.27564 | 0.27843 | 0.28123 | 0.28402 | 0.28680 | 0.28959 | 0.29237 | 73
17 |1 0.29237 | 0.29515 | 0.29793 | 0.30071 | 0.30348 | 0.30625 | 0.30902 | 72
18 | 0.30902 | 0.31178 | 0.31454 | 0.31730 | 0.32006 | 0.32282 | 0.32557 | 71 i
19 | 0.32557 | 0.32832 | 0.33106 | 0.33381 | 0.33655 | 0.33929 | 0.34202 | 70

20 | 0.34202 | 0.34475 | 0.34748 | 0.35021 | 0.35293 | 0.35566 | 0.35837 | 69 ‘
21 | 0.35837 | 0.36108 | 0.36379 | 0.36650 | 0.36921 | 0.37191 | 0.37461 | 68

22 | 0.37461 | 0.37730 | 0.37999 | 0.38268 | 0.38537 | 0.38805 | 0.39073 | 67
23 | 0.39073 | 0.39341 | 0.39608 | 0.39875 | 0.40142 | 0.40408 | 0.40674 | 66 ‘
24 | 0.40674 | 0.40939 | 0.41204 | 0.41469 | 0.41734 | 0.41998 | 0.42262 | 65

25 | 0.42262 | 0.42525 | 0.42788 | 0.43051 | 0.43313 | 0.43575 | 0.43837 | 64
26 | 0.43837 | 0.44098 | 0.44359 | 0.44620 | 0.44880 | 0.45140 | 0.45399 | 63
27 | 0.45399. | 0.45658 | 0.45917 | 0.46175 | 0.46433 | 0.46690 | 0.46947 | 62
28 | 0.46947 | 0.47204 | 0.47460 | 0.47716 | 0.47971 | 0.48226 | 0.48481 | 61
29 | 0.48481 | 0.48735 | 0.48989 | 0.49242 | 0.49495 | 0.49748 | 0.50000 | 60

30 | 0.50000 | 0.50252 | 0.50503 | 0.50754 | 0.51004 | 0.51254 | 0.51504 | 59
31 | 0.51504 | 0.51753 | 0.52002 | 0.52250 | 0.52498 | 0.52745 | 0.52992 | 58 |
32 | 0.52992 | 0.53238 | 0.53484 | 0.53730 | 0.53975 | 0.54220 | 0.54464 | 57
33 | 0.54464 | 0.54708 | 0.54951 | 0.55194 | 0.55436 | 0.55678 | 0.55919 | 56
34 | 0.55919 | 0.56160 | 0.56401 | 0.56641 | 0.56880 | 0.57119 | 0.57358 | 55

35 | 0.57358 | 0.57596 | 0.57833 | 0.58070 | 0.58307 | 0.58543 | 0.58779 | 54
36 | 0.58779 | 0.59014 | 0.59248 | 0.59482 | 0.59716 | 0.59949 | 0.60182 | 53
37 | 0.60182 | 0.60414 | 0.60645 | 0.60876 | 0.61107 | 0.61337 | 0.61566 | 52
38 | 0.61566 | 0.61795 | 0.62024 | 0.62251 | 0.62479 | 0.62706 | 0.62932 | 51
39 | 0.62932 | 0.63158 | 0.63383 | 0.63608 | 0.63832 | 0.64056 | 0.64279 | 50

1 40 | 0.64279 | 0.64501 | 0.64723+| 0.64945 | 0.65166 | 0.65386 | 0.65606 | 49
1 41 | 0.65606 | 0.65825 | 0.66044 | 0.66262 | 0.66480 | 0.66697 | 0.66913 | 48

42 | 0.66913 | 0.67129 | 0.67344 | 0.67559 | 0.67773 | 0.67987 | 0.68200 | 47
‘ 43 | 0.68200 | 0.68412 | 0.68624 | 0.68835 | 0.69046 | 0.69256 | 0.69466 | 46
‘ 44 | 0.69466 | 0.69675 | 0.69883 | 0.70091 | 0.70298 | 0.70505 | 0.70711 | 45

60’ 50" 40’ 30’ 20’ 107 o’

NATURAL COSINES

\_ PR
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¢ NATURAL SINES Co-
A o 10’ 20/ 30/ 40/ 50/ 2
0 | 0.00000 | 0.00291 | 0.00582 | 0.00873 | 0.01164 | 0.01454 | 0.01745.| 89
1 | 0.01745 | 0.02036 | 0.02327 | 0.02618 | 0.02908 | 0.03199 | 0.03490 | S8
2 | 0.03490 | 0.03781 | 0.04071 | 0.04362 | 0.04653 | 0.04943 | 0.05234 | 87
3 | 0.05234 | 0.05524 | 0.05814 | 0.06105 | 0.06395 | 0.06685 | 0.06976 | 86
4 | 0.06976 | 0.07266 | 0.07556 | 0.07846 | 0.08136 | 0.08426 | 0.08716 | S5
5 | 0.08716 | 0.09005 | 0.09295 | 0.09585 | 0.09874 | 0.10164 | 0.10453 | 84
6 | 0.10453 | 0.10742 | 0.11031 | 0.11320 | 0.11609 | 0.11898 | 0.12187 | 83
7 | 0.12187 | 0.12476 | 0.12764 | 0.13053 | 0.13341 | 0.13629 | 0.13917 | 82
8 | 0.13917 | 0.14205 | 0.14493 | 0.14781 | 0.15069 | 0.15356 | 0.15643 | 81
9 O\l5643 0.15931 | 0.16218 | 0.16505 | 0.16792 | 0.17078 | 0.17365 | S0
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g NATURAL COSINES e
a o’ 10 20’ 30 40’ 507 60’
0 | 1.00000 | 1.00000 | 0.99998 | 0.99996 | 0.99993 | 0.99989 | 0.99985 | 89
1 [ 0.99985 [ 0.99979 [ 0.99973 | 0.99966 | 0.99958 | 0.99949 | 0.99939 | 88
2 | 0.99939 | 0.99929 | 0.99917 | 0.99905 | 0.99892 | 0.99878 | 0.99863 | 87
3 | 0.99863 | 0.99847 | 0.99831 | 0.99813 | 0.99795 | 0.99776 | 0.99756 | 86
4 | 0.99756 | 0.99736 | 0.99714 | 0.99692 | 0.99668 | 0.99644 | 0.99619 | 85
5 | 0.99619 | 0.99594 | 0.99567 | 0.99540 | 0.99511 | 0.99482 | 0.99452 | 84
6 | 0.99452 | 0.99421 | 0.99390 | 0.99357 | 0.99324 | 0.99290 | 0.99255 | 83
7 | 0.99255 | 0.99219-| 0.99182 | 0.99144 | 0.99106 | 0.99067 | 0.99027 | 82
8 | 0.99027 | 0.98986 | 0.98944 | 0.98902 | 0.98858 | 0.98814 | 0.98769 | 81
9 | 0.98769 | 0.98723 | 0.98676 | 0.98629 | 0.98580 | 0.98531 | 0.98481 | 80
10 | 0.98481 | 0.98430 | 0.98378 | 0.98325 | 0.98272 | 0.98218 | 0.98163 | 79
11 | 0.98163 | 0.98107 | 0.98050 | 0.97992 | 0.97934 | 0.97875 | 0.97815 | 78
12 | 0.97815 | 0.97754 | 0.97692 | 0.97630 | 0.97566 | 0.97502 | 0.97437 | 77
13 | 0.97437 | 0.97371 | 0.97304 | 0.97237 | 0.97169 | 0.97100 | 0.97030 | 76
14 | 0.97030 | 0.96959 | 0.96887 | 0.96815 | 0.96742 | 0.96667 | 0.96593 | 75
15 | 0.96593 | 0.96517 | 0.96440 | 0.96363 | 0.96285 | 0.96206 | 0.96126 | 74
16 | 0.96126 | 0.96046 | 0.95964 | 0.95882 | 0.95799 | 0.95715 | 0.95630 | 73
17 | 0.95630 | 0.95545 | 0.95459 | 0.95372 | 0.95284 | 0.95195 | 0.95106 | 72
18 | 0.95106 | 0.95015 | 0.94924 | 0.94832 | 0.94740 | 0.94646 | 0.94552 | 71
19 | 0.94552 | 0.94457 | 0.94361 | 0.94264 | 0.94167 | 0.94068 | 0.93969 | 70
20 | 0.93969 | 0.93869 | 0.93769 | 0.93667 | 0.93565 | 0.93462 | 0.93358 | 69
21 | 0.93358 | 0.93253 | 0.93148 | 0.93042 | 0.92935 | 0.92827 | 0.92718 | 68
22 | 0.92718 ‘| 0.92609, | 0.92499 | 0.92388 | 0.92276 | 0.92164 | 0.92050 | 67
23 | 0.92050 | 0.91936 | 0.91822 | 0.91706 | 0.91590 | 0.91472 | 0.91355 | 66
24 | 0.91355 | 0.91236 | 0.91116 | 0.90996 | 0.90875 | 0.90753 | 0.90631 | 65
25 | 0.90631 | 0.90507 | 0.90383 | 0.90259 | 0.90133 | 0.90007 | 0.89879 | 64
26 | 0.89879 | 0.89752 | 0.89623 | 0.89493 | 0.89363 | 0.89232 | 0.89101 | 63
27 | 0.89101 | 0.88968 | 0.88835 | 0.88701 | 0.88566 | 0.88431 | 0.88295 | 62
28 | 0.88295 | 0.88158 | 0.88020 | 0.87882 | 0.87743 | 0.87603 | 0.87462 | 61
29 | 0.87462 | 0.87321 | 0.87178 | 0.87036 | 0.86892 | 0.86748 | 0.86603 | 60
30 | 0.86603 | 0.86457 | 0.86310 | 0.86163 | 0.86015 | 0.85866 | 0.85717 | 59
31 | 0.85717 | 0.85567 | 0.85416 | 0.85264 | 0.85112 | 0.84959 | 0.84805 | 58
32 | 0.84805 | 0.84650 | 0.84495 | 0.84339 | 0.84182 | 0.84025 | 0.83867 57
33 | 0.83867 | 0.83708 | 0.83549 | 0.83389 | 0.83228 | 0.83066 | 0.82904 | 56
34 | 0.82904 | 0.82741 | 0.82577 | 0.82413 | 0.82248 | 0.82082 | 0.81915 | 55
35 | 0.81915 | 0.81748 | 0.81580 | 0.81412 | 0.81242 | 0.81072 | 0.80902 | 54
36 | 0.80902 | 0.80730 | 0.80558 | 0.80386 | 0.80212 | 0.80038 | 0.79864 | 53
37 | 0.79864 | 0.79688 | 0.79512 | 0.79335 | 0.79158 | 0.78980 | 0.78801 | 52
38 | 0.78801 | 0.78622 | 0.78442 | 0.78261 | 0.78079 | 0.77897 | 0.77715 | 51
39 | 0.77715 | 0.77531 | 0.77347 | 0.77162 | 0.76977 | 0.76791 | 0.76604 | 50
40 | 0.76604 | 0.76417 | 0.76229 | 0.76041 | 0.75851 | 0.75661 | 0.75471 | 49
41 .| 0.75471 | 0.75280 | 0.75088 | 0.74896 | 0.74703 | 0.74509 | 0.74314 | 48
42 | 0.74314 | 0.74120 | 0.73924 | 0.73728 | 0.73531 | 0.73333 | 0.73135 | 47
43 | 0.73135 | 0.72937 | 0.72737 | 0.72537 | 0.72337 | 0.72136 | 0.71934-| 46
44 | 0.71934 | 0.71732 | 0.71529 | 0.71325 | 0.71121 | 0.70916 | 0.70711 | 45
60’ 50/ 40’ 30’ L 20 10 [\ E
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é NATURAL TANGENTS Cotan-
A o 10’ 20/ 30 40’ 50/ W
0 | 0.00000 | 0.00291 | 0.00582 | 0.00873 | 0.01164 | 0.01455 | 0.01746 | 89
1 | 0.01746 | 0.02036 | 0.02328 | 0.02619 | 0.02910 | 0.03201 | 0.03492 | 88
2 | 0.03492 | 0.03783 | 0.04075 | 0.04366 | 0.04658 | 0.04949 | 0.05241 | 87
3 | 0.05241 | 0.05533 | 0.05824 | 0.06116 | 0.06408 | 0.06700 | 0.06993 | 86
4 | 0.06993 | 0.07285 | 0.07578 | 0.07870 | 0.08163 | 0.08456 | 0.08749 | 85
5 | 0.08749 | 0.09042 | 0.09335 | 0.09629 | 0.09923 | 0.10216 | 0.10510 | 84
6 | 0.10510 | 0.10805 | 0.11099 | 0.11394 | 0.11688 | 0.11983 | 0.12278 | 83
7 | 0.12278 | 0.12574 | 0.12869 | 0.13165 | 0.13461 | 0.13758 | 0.14054 | 82
8 | 0.14054 | 0.14351 | 0.14648 | 0.14945 | 0.15243 | 0.15540 | 0.15838 | 81
9 | 0.15838 | 0.16137 | 0.16435 | 0.16734 | 0.17033 | 0.17333 | 0.17633 | 80
10 | 0.17633 | 0.17933 | 0.18233 | 0.18534 | 0.18835 | 0.19136 | 0.19438 | 79
11 | 0.19438 | 0.19740 | 0.20042 | 0.20345 | 0.20648 | 0.20952 | 0.21256 | 78
12 | 0.21256 | 0.21560 | 0.21864 | 0.22169 | 0.22475.| 0.22781 | 0.23087 | 77
13 | 0.23087 | 0.23393 | 0.23700 | 0.24008 | 0.24316 | 0.24624 | 0.24933 | 76
14 | 0.24933 | 0.25242 | 0.25552 | 0.25862 | 0.26172 | 0.26483 | 0.26795 | 75
15 | 0.26795 | 0.27107 | 0.27419 | 0.27732 | 0.28046 | 0.28360 | 0.28675 | 74
16 | 0.28675 | 0.28990 | 0.29305 | 0.29621 | 0.29938 | 0.30255 | 0.30573 | 73
17 | 0.30573 | 0.30891 | 0.31210 | 0.31530 | 0.31850 | 0.32171 | 0.32492 | 72
18 | 0.32492 | 0.32814 | 0.33136 | 0.33460 | 0.33783 | 0.34108 | 0.34433 | 71
19 | 0.34433 | 0.34758 | 0.35085 | 0.35412 | 0.35740 | 0.36068 | 0.36397 | 70
20 | 0.36397 | 0.36727 | 0.37057 | 0.37388 | 0.37720 | 0.38053 | 0.38386 | 69
21 | 0.38386 | 0.38721 | 0.39055 | 0.39391 | 0.39727 | 0.40065 | 0.40403 | 68
22 | 0.40403 | 0.40741 | 0.41081 | 0.41421 | 0.41763 | 0.42105 | 0.42447 | 67
23 | 0.42447 | 0.42791 | 0.43136 | 0.43481 | 0.43828 | 0.44175 | 0.44523 | 66
24 | 0.44523 | 0.44872 | 0.45222 | 0.45573 | 0.45924 | 0.46277 | 0.46631 | 65
25 | 0.46631 | 0.46985 | 0.47341 | 0.47698 | 0.48055 | 0.48414 | 0.48773 | 64
26 | 0.48773 | 0.49134 | 0.49495 | 0.49858 | 0.50222 | 0.50587 | 0.50953 | 63
27 | 0.50953 | 0.51320 | 0.51688 | 0.52057 | 0.52427 | 0.52798 | 0.53171 | 62
28 | 0.53171 | 0.53545 | 0.53920 | 0.54296 | 0.54673 | 0.55051 | 0.55431 61
29 | 0.55431 | 0.55812 | 0.56194 | 0.56577 | 0.56962 | 0.57348 | 0.57735 | 60
30 | 0.57735 | 0.58124 | 0.58513 | 0.58905 | 0.59297 | 0.59691 | 0.60086 | 59
31 | 0.60086 | 0.60483 | 0.60881 | 0.61280 | 0.61681 | 0.62083 | 0.62487 | 58
32 | 0.62487 | 0.62892 | 0.63299 | 0.63707 | 0.64117 | 0.64528 | 0.64941 | 57
33 | 0.64941 | 0.65355 | 0.65771 | 0.66189 | 0.66608 | 0.67028 | 0.67451 | 56
34 | 0.67451 | 0.67875 | 0.68301 | 0.68728 | 0.69157 | 0.69588 | 0.70021 | 55
35 | 0.70021 | 0.70455 | 0.70891 | 0.71329 | 0.71769 | 0.72211 | 0.72654 | 54
36 | 0.72654 | 0.73100 | 0.73547 | 0.73996 | 0.74447 | 0.74900 | 0.75355 | 53
37 | 0.75355 | 0.75812 | 0.76272 | 0.76733 | 0.77196 | 0.77661 | 0.78129 | 52
38 | 0.78129 | 0.78598 | 0.79070 | 0.79544 | 0.80020 | 0.80498 | 0.80978 | 51
39 | 0.80978 | 0.81461 | 0.81946 | 0.82434 | 0.82923 | 0.83415 | 0.83910 | 50
40 | 0.83910 | 0.84407 | 0.84906 | 0.85408 | 0.85912 | 0.86419 | 0.86929 | 49
41 | 0.86929 | 0.87441 | 0.87955 | 0.88473 | 0.88992 | 0.89515 | 0.90040 | 48
42 | 0.90040 | 0.90569 | 0.91099 | 0.91633 | 0.92170 | 0.92709 | 0.93252 | 47
43 | 0.93252 | 0.93797 | 0.94345 | 0.94896 | 0.95451 | 0.96008 | 0.96569 | 46
44 | 0.96569 | 0.97133 | 0.97700 | 0.98270 | 0.98843 | 0.99420 | 1.00000 | 45
. | o 50/ 40/ 30/ 20’ 10’ o §
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w
£ NATURAL COTANGENTS Tan-
ents
a o’ 10’ 20" 30’ 40’ 50’ 607 5

0 oc 343.77371[171.88540(114.58865| 85.93979 | 68.75009 | 57.28996 | 89
1 [57.28096 | 49.10388| 42.96408| 38.18846| 34.36777 | 31.24158 | 28.63625 | 88
2 [28.63625 | 26.43160| 24.54176| 22.90377| 21.47040 | 20.20555 | 19.08114 | 87
3 [19.08114 | 18.07498| 17.16934| 16.34986| 15.60478 | 14.92442 | 14.30067 | 86
4 [14.30067 | 13.72674| 13.19688| 12.70621| 12.25051 | 11.82617 | 11.43005 | 85
5 [11.43005| 11.05943| 10.71191| 10.38540| 10.07803 | “9.78817 | 9.51436 | 84
6 9.51436 | 9.25530| 9.00983| '8.77689| 8.55555 | 8.34496 | 8.14435| 83
7 8.14435 | 7.95302| '7.77035| 7.59575| 7.42871( 7.26873 | 7.11537 | 82
8 7.11537 | 6.96823| * 6.82694| 6.69116| 6.56055 | 6.43484 | 6.31375| 81
9 | 6.31375| 6.19703| 6.08444| 5.97576| 5.87080| 5.76937 | 5.67128 | 80
10 | 5.67128 | 5.57638| 5.48451| 5.39552 5.30928 | 5.22566 ( 5.14455| 79
11 5.14455 | 5.06584| 4.98940| 4.91516| 4.84300 | 4.77286 | 4.70463| 78
12 4.70463 | 4.63825| 4.57363| 4.51071| 4.44942 | 4.38969 | 4.33148 | 77
13 4.33148 | 4.27471| 4.21933| 4.16530| 4.11256 | 4.06107 | 4.01078 | 76
14 4.01078 | 3.96165| 3.91364| 3.86671| 3.82083 | 3.77695| 3.73205| 75
15 | 3.73205| 3.68909| 3.64705| 3.60588( 3.56557 | 3.52609 | 3.48741| 74
16 3.48741 | 3.44951| 3.41236| 3.37594| 3.34023 | 3.30521 | 3.27085| 73
17 3.27085 | 3.23714| 3.20406| 3.17159| 3.13972 | 3.10842| 3.07768 | 72
18 3.07768 | 3.04749| 3.01783| 2.98869| 2.96004 | 2.93189  2.90421| 71
19 2.90421 | 2.87700, 2.85023| 2.82391| 2.79802 | 2.77254| 2.74748| 70
20 2.74748 | 2.72281| 2.69853| 2.67462| 2.65109 ( 2.62791| 2.60509 | 69
21 2.60509 | 2.58261| 2.56046| 2.53865| 2.51715| 2.49597 | 2.47509 | 68
22 2.47509 | - 2.45451| 2.43422| 2.41421| 2.39449 | 2.37504 | 2.35585| 67
23 2.35585 | 2.33693| 2.31826| 2.29984| 2.28167 | 2.26374 | 2.24604 | 66
24 2.24604 [ 2.22857| 2.21132| 2.19430| 2.17749 | 2.16090 | 2.14451 | 65
25 2.14451 | 2.12832| 2.11233| 2.09654| 2.08094 | 2.06553 | 2.05030| 64
26 2.05030 | 2.03526| 2.02039| 2.00569| 1.99116 | 1.97680 | 1.96261| 63
27 1.96261 | 1.94858( 1.93470 1.92098| 1.90741 | 1.89400| 1.88073 | 62
28 1.88073 [ 1.86760| 1.85462| 1.84177| 1.82906 | 1.81649 | 1.80405| 61
29 1.80405 | 1.79174| 1.77955| 1.76749| 1.75556 | 1.74375| 1.73205| 60
30 1.73205 | 1.72047( 1.70901| 1.69766| 1.68643 | 1.67530| 1.66428 | 59
31 1.66428 | 1.65337| 1.64256| 1.63185| 1.62125| 1.61074| 1.60033 | 58
32 1.60033 | 1.59002( 1.57981| 1.56969| 1.55966 | 1.54972| 1.53987 ( 57
33 1.53987 | 1.53010[ 1.52043| 1.51084| 1.50133 | 1.49190| 1.48256 | 56
34 1.48256 [ 1.47330[ 1.46411| 1.45501| 1.44598 | 1.43703 ( 1.42815| 65
35 1.42815| 1.41934| 1.41061| 1.40195| 1.39336 | 1.38484 | 1.37638 | 54
36 1.37638 | 1.36800 1.35968| 1.35142| 1.34323 | 1.33511| 1.32704 | 53
37 1.32704 [ 1.31904| 1.31110| 1.30323| 1.29541 | 1.28764| 1.27994 | 52
38 1.27994 | 1.27230( 1.26471| 1.25717| 1.24969 | 1.24227 | 1.23490( 51
39 1.23490 [ 1.22758| 1.22031| 1.21310| 1.20593 | 1.19882| 1.19175| 50
40 | 1.19175| 1.18474| 1.17777| 1.17085| 1.16398 | 1.15715| 1.15037 | 49
41 1.15037 [ 1.14363| 1.13694| . 1.13029| 1.12369 | 1.11713| 1.11061 | 48
42 1.11061 | 1.10414| 1.09770, 1.09131| 1.08496 | 1.07864 | 1.07237 | 47
43 1.07237 | 1.06613| 1.05994| 1.05378| 1.04766 | 1.04158 | 1.03553 | 46
44 1.03553 | 1.02952 1.02355| 1.01761| 1.01170| 1.00583 | 1.00000 | 45
e an- 60’ 50’ 40’ 30’ 207 10’ 0’ g
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g NATURAL SECANTS Cose-
a o’ 10’ 20’ 30/ a0’ 50 w |
0 1.00000 | 1.00000 | 1.00002 | 1.00004 | 1.00007 | 1.00011 | 1.00015 | 89
1 1.00015 | 1.00021 | 1.00027 | 1.00034 | 1.00042 | 1.00051 | 1.00061 88
2 | 1.00061 | 1.00072 | 1.00083 | 1.00095 | 1.00108 | 1.00122 | 1.00137 | 87
3 1.00137 | 1.00153 | 1.00169 | 1.00187 | 1.00205 | 1.00224 | 1.00244 | 86
4 1.00244 | 1.00265 | 1.00287 | 1.00309 | 1.00333 | 1.00357 | 1.00382 | 85
5 1.00382 | 1.00408 | 1.00435 | 1.00463 | 1.00491 | 1.00521 | 1.00551 84
6 | 1.00551 | 1.00582 | 1.00614 | 1.00647 | 1.00681 | 1.00715 | 1.00751 | 83
7 1.00751 | 1.00787 | 1.00825 | 1.00863 | 1.00902 | 1.00942 | 1.00983 | 82
8 1.00983 | 1.01024 | 1.01067 | 1.01111 | 1.01155 | 1.01200 | 1.01247 | 81
9 1.01247 | 1.01294 | 1.01342 | 1.01391 | 1.01440 | 1.01491 | 1.01543 | 80
10 1.01543 | 1.01595 | 1.01649 | 1.01703 | 1.01758 | 1.01815 | 1.01872 | 79
11 1.01872 | 1.01930 | 1.01989 | 1.02049 | 1.02110 | 1.02171 | 1.02234 | 78
12 1.02234 | 1.02298 | 1.02362 | 1.02428 | 1.02494 | 1.02562 | 1.02630 | 77
13 1.02630 | 1.02700 | 1.02770 | 1.02842 | 1.02914 | 1.02987 | 1.03061 76
14 1.03061 | 1.03137 | 1.03213 | 1.03290 | 1.03368 | 1.03447 | 1.03528 | 75
15 1.03528 | 1.03609 | 1.03691 | 1.03774 | 1.03858 | 1.03944 | 1.04030 | 74
16 1.04030 | 1.04117 | 1.04206 | 1.04295 | 1.04385 | 1.04477 | 1.04569 73
17 1.04569 | 1.04663 | 1.04757 | 1.04853 | 1.04950 | 1.05047 | 1.05146 | 72
18 1.05146 | 1.05246 | 1.05347 | 1.05449 | 1.05552 | 1.05657 | 1.05762 | 71
9 1.05762 | 1.05869 | 1.05976 | 1.06085 | 1.06195 | 1.06306 | 1.06418 | 70
20 1.06418 | 1.06531 | 1.06645 | 1.06761 | 1.06878 | 1.06995 | 1.07115 | 69
21 1.07115 | 1.07235 | 1.07356 | 1.07479 | 1.07602 | 1.07727 | 1.07853 | 68
22 1.07853 | 1.07981 | 1.08109 | 1.08239 | 1.08370 | 1.08503 | 1.08636 | 67
23 1.08636 | 1.08771 | 1.08907 | 1.09044 | 1.09183 | 1.09323 | 1.09464 | 66
24 1.09464 | 1.09606 | 1.09750 | 1.09895 | 1.10041 | 1.10189 | 1.10338 | 65
25 1.10338 | 1.10488 | 1.10640 | 1.10793 | 1.10947 | 1.11103 | 1.11260 | 64
26 1.11260 | 1.11419 | 1.11579 | 1.11740 | 1.11903 | 1.12067 | 1.12233 | 63
27 1.12233 | 1.12400 | 1.12568 | 1.12738 | 1.12910 | 1.13083 | 1.13257 | 62
28 1.13257 | 1.13433 | 1.13610 | 1.13789 | 1.13970 } 1.14152 | 1.14335 | 61
29 1.14335 | 1.14521 | 1.14707 | 1.14896 | 1.15085 | 1.15277 | 1.156470 | 60
30 1.15470 | 1.15665 | 1.15861 | 1.16059 | 1.16259 | 1.16460 | 1.16663 | 59
31 1.16663 | 1.16868 | 1.17075 | 1.17283 | 1.17493 | 1.17704 | 1.17918 | 58
32 | 1.17918 | 1.18133 | 1.18350 | 1.18569 | 1.18790 | 1.19012 | 1.19236 | 57
33 1.19236 | 1.19463 | 1.19691 | 1.19920 | 1.20152 | 1.20386 | 1.20622 | 56
34 1.20622 | 1.20859 | 1.21099 | 1.21341 | 1.21584 | 1.21830 | 1.22077 | 55
35 1.22077 | 1.22327 | 1.22579 | 1.22833 | 1.23089 | 1.23347 | 1.23607 54
36 1.23607 | 1.23869 | 1.24134 | 1.24400 | 1.24669 | 1.24940 | 1.25214 | 53
37 1.25214 | 1.25489 | 1.25767 | 1.26047 | 1.26330 | 1.26615 | 1.26902 | 52
38 1.26902 | 1.27191 | 1.27483 | 1.27778 | 1.28075 | 1.28374 | 1.28676 | 51
39 | 1.28676 | 1.28980 | 1.29287 | 1.29597 | 1.29909 | 1.30223 | 1.30541 50
40 | 1.30541 | 1.30861 | 1.31183 | 1.31509 | 1.31837 | 1.32168 | 1.32501 49
41 1.32501 | 1.32838 | 1.33177 | 1.33519 | 1.33864 | 1.34212 | 1.34563 | 48
42 1.34563 | 1.34917 | 1.35274 | 1.35634 | 1.35997 | 1.36363 | 1.36733 | 47
43 1.36733 | 1.37105 | 1.37481 | 1.37860 | 1.38242 | 1.38628 | 1.39016 | 46
41 1.39016 | 1.39409 | 1.39804 | 1.40203 | 1.40606 | 1.41012 | 1.41421 45
60’ 50’ 40’ 30’ 20’ 10 o’ 3
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» NATURAL COSECANTS vy
0’ 10’ 20/ 30’ 40 50/ . cants

oc 343.77516(171.88831|114.59301| 85.94561 | 68.75736 | 57.29869 | 89
57.29869 | 49.11406| 42.97571| 38.20155| 34.38232 | 31.25758 | 28.65371 | 88
28.65371 | 26.45051| 24.56212| 22.92559| 21.49368 | 20.23028 | 19.10732 | 87
19.107321 18:10262| 17.19343| 16.38041| 15.63679 | 14.95788 | 14.33559 | 86
14.33559 | 13.76312| 13.23472| 12.74550( 12.29125 | 11.86837 | 11.47371 | 85

11.47371 | 11.10455| 10.75849| 10.43343(10.12752 | 9.83912| 9.56677 [ 84
9.56677 | 9.30917| 9.06515 8.83367| 8.61379| 8.40466 | 8.20551| 83
8.20551 | 8.01565| 7.83443| 7.66130| 7.49571| 7.33719| 7.18530| 82
7.18530 | 7.03962| 6.89979| 6.76547| 6.63633 | 6.51208 [ 6.39245| 81
6.39245 | 6.27719| 6.16607| 6.05886| 5.955636 | 5.85539 | 5.75877 | 80

10 | 5.75877| 5.66533| 5.57493| 5.48740| 5.40263| 5.32049 | 5.24084 | 79
11 | 5.24084 | 5.16359| 5.08863| 5.01585| 4.94517 | 4.87649 | 4.80973 | 78
12 | 4.80973 | 4.74482| 4.68167| 4.62023| 4.56041| 4.50216 | 4.44541| 77
13 | 4.44541| 4.39012| - 4.33622| 4.28366| 4.23239 | 4.18238 | 4.13357 | 76
14 | 4.13357 | 4.08591| 4.03938| 3.99393| 3.94952| 3.90613 | 3.86370| 75

15 | 3.86370 | 3.82223| -3.78166| 3.74198| 3.70315 | 3.66515| 3.62796 | 74
16 | 3.62796 | 3.50154| 3.55587| 3.52094| 3.48671| 3.45317 | 3.42030 | 73
17 | 3.42030| 3.38808| 3.35649| 3.32551| 3.29512| 3.26531 | 3.23607 [ 72
18 | 3.23607 | 3.20737| 3.17920[ 3.15155| 3.12440( 3.09774| 3.07155| 71
19 | 3.07155| 3.04584| 3.02057| 2.99574| 2.97135 | 2.94737 | 2.92380|:70

20 | 2.92380| 2.90063| 2.87785| 2.85545| 2.83342| 2.81175| 2.79043 [ 69
21 | 2.79043 | 2.76945| 2.74881 2.72850| 2.70851 [ 2.68884 | 2.66947| 68
22 | 2.66947 | 2.65040| 2.63162| 2.61313| 2.59491 | 2.57698 | 2.55930| 67
23 | 2.55930 | 2.54190| 2.52474| 2.50784| 2.49119| 2.47477| 2.45859 | 66
24 | 245859 | 2.44264| 2.42692 2.41142| 2.39614 | 2.38107 | 2.36620| 65

25 | 2.36620 | 2:35154| 2.33708| 2.32282| 2.30875| 2.29487( 2.28117 ( 64
26 | 2.28117 | 2.26766| 2.25432| 2.24116| 2.22817 | 2.21535 | 2.20269 [ 63
27 | 2.20269| 2.19019| 2.17786 2.16568| 2.15366 | 2.14178 | 2.13005| 62
28 | 2.13005| 2.11847|" 2.10704| 2.09574| 2.08458 | 2.07356 | 2.06267 | 61
29 | 2.06267 | 2.05191| 2.04128 2.03077| 2.02039| 2.01014 | 2.00000| 60

30 | 2.00000| 1.98998| 1.98008| 1.97029| 1.96062 | 1.95106  1.94160 | 59
31 | 1.94160| 1.93226| 1.92302| 1.91388| 1.90485| 1.89591 | 1.88710| 58
32 | 1.88710( 1.87834| 1.86970| 1.86116| 1.85271 | 1.84435| 1.83608 ( 57
33 | 1.83608 | 1.82790| 1.81981| 1.81180( 1.80388 | 1.79604 | 1.78829 | 56
34 | 1.78829 | 1.78062| 1.77303| 1.76552| 1.75808 | 1.75073 | 1.74345| 55

35 | 1.74345| 1.73624| 1.72911| 1.72205| 1.71506  1.70815| 1.70130 | 54
36 | 1.70130 | 1.69452| "1.68782| 1.68117| 1.67460| 1.66809 | 1.66164 | 53
37 | 1.66164| 1.65526 1.64804| 1.64268| 1.63648 | 1.63035 | 1.62427 | 52
33 | 1.62427| 1.61825| 1.61229| 1.60639 1.60054 |. 1.59475| 1.58902| 51
39 | 1.58002| 1.58333| 1.57771| 1.57213| 1.56661 | 1.56114 | 1.55572| 50

40 | 1.55572| 1.55036| 1.54504| 1.53977| 1.53455| 1.52938 | 1.52425| 49
41 | 1.52425| 1.51918| 1.51415| 1.50916| 1.50422 ( 1.49933 | 1.49448 | 48
42 | 1.49448 | 1.48067| 1.48491| 1.48019| 1.47551 | 1.47087 | 1.46628 | 47
43 | 1.46628 | 1.46173| 1.45721| 1.45274| 1.44831 | 1.44391| 1.43956| 46
44 | 1.43956 | 1.43524| 1.43096| 1.42672| 1.42251 | 1.41835| 1.41421| 45

60’ 50’ 40’ 30/ 20/ 10/ o’ §§

caris NATURAL SECANTS g

©~Idmen 0ot~ o | Degrees
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LENGTH OF CIRCULAR ARCS
WHEN CHORD AND RISE ARE KNOWN

Height Length Height Length Height Length Height Length
.001 1.00002 .068 1.01228 122 1.03923 176 1.08066
.005 1.00007 .070 1.01301 124 1.04051 178 1.08246
.010 1.00027 072 1.01376 126 1.04181 .180 1.08428
.015 1.00061 074 1.01453 128 1.04313 182 1.08611
.020 1.00107 .076 1.01533 130 1.04447 184 1.08797
.023 1.00140 .078 1.01614 132 1.04584 .186 1.08984
.026 1.00182 .080 1.01698 134 1.04722 188 1.09174
.028 1.00210 .082 1.01784 136 1.04862 .190 1.09365
.030 1.00240 .084 1.01872 138 1.05003 .192 1.09557
.032 1.00272 .086 1.01961 .140 1.05147 194 1.09752
.034 1.00307 .088 1.02052 142 1.05293 .196 1.09949
.036 1.00345 .090 1.02146 144 1.05441 198 1.10147
.038 1.00384 .092 1.02240 146 1.05591 .200 1.10347
.040 1.00426 .094 1.02339 .148 1.05743 202 1.10548
042 1.00469 .096 1.02440 .150 1.05896 204 1.10752
044 1.00515 .098 1.02542 .152 1.06051 .206 1.10958
.046 1.00563 .100 1.02646 154 1.06209 .208 1.11165
.048 1.00612 .102 1.02752 156 1.06368 210 1.11374
.050 1.00665 .104 1.02860 158 1.06530 212 1.11584
.052 1.00720 .106 1.02970 .160 1.06693 214 1.11796
.054 1.00776 .108 1.03082 .162 1.06858 216 1.12011
.056 1.00834 110 1.03196 .164 1.07025 218 1.12225
.058 1.00895 112 1.03312 .166 1.07194 220 1.12444
.060 1.00957 114 1.03430 168 1.07365 222 1.12664
.062 1.01021 116 1.03551 170 1.07537 224 1.12885
.064 1.01088 118 1.03672 172 1.07711 226 1.13108
.066 1.01158 120 1.03797 174 1.07888 228 1.13331

To find the length of a circular are, when chord and height are given.

Rule:—Divide the height by the chord; find in the column of heights the
number equal to this quotient; take out the corresponding number from the
column of lengths; and multiply this number by the given chord.

Problem: Chord of an arc = 90 and height = 20. What is the length of

the arc?
Solution:

20 + 90 = 0.222.

Length of arc for height of 0.222 is, from
table, 1.12664. 90 X 1.12664 = 101.3976 = length of arc.
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LENGTH OF CIRCULAR ARCS (CONTINUED)
WHEN CHORD AND RISE ARE KNOWN

Height Length Height Length Height Length Height Length

.230 1.13557 298 1.22213 .366 1.32577 434 1.44405
232 1.13785 .300 1.22495 368 1.32905 436 1.44773
234 1.14015 .302 1.22778 370 1.33234 438 1.45142
.236 1.14247 304 1.23063 372 1.33564 440 1.45512
238 1.14480 306 1.23349 374 1.33896 442 1.45883

.240 1.14714 .308 1.23636 376 1.34229 444 1.46255
242 1.14951 310 1.23926 378 1.34563 446 1.46628
244 1.15189 |° .312 1.24216 .380 1.34899 448 | 1.47002
.246 1.15428 314 1.24507 382 1.35237 450 1.47377
248 1.15670 316 1.24801 384 1.35575 452 1.47753

250 . 1.15912 318 1.25095 .386 1.35914 454 1.48131
2562 1.16156 .320 1.25391 388 1.36254 456 1.48509
254 1.16402 322 1.25689 390 1.36596 458 1.48889
.256 1.16650 324 1.25988 .392 1.36939 460 1.49269
.258 1.16899 .326 1.26288 394 1.37283 462 1.49651

.260 1.17150 .328 1.26588 .396 1.37628 464 1.50033
.262 1.17403 .330, 1.26892 .398 1.37974 466 1.50416
.264 1.17657 332 1.27196 .400 1.38322 468 1.50800
.266 1.17912 334 1.27502 .| .402 1.38671 470 1.51185
.268 1.18169 .336 1.27810 404 1.39021 A72 1.51571

270 1.18429 .338 1.28118 406 1.39372 474 1.51958
272 1.18689 .340 1.28428 408 1.39724 476 1.52346
274 1.18951 342 1.28739 410 1.40077 478 1.52736
.276 1.19214 344 |7 1.29052 412 1.40432 480 1.53126
278 1.19479 .346 1.29366 414 1.40788 482 1.53518

.280 1.19746 348 1.29681 416 1.41145 484 1.53910
282 1.20014 .350 1.29997 418 1.41503 .486 1.54302
284 1.20284 352 1.30315 420 1.41861 488 1.54696
.286 1.20555 354 1.30634 422 1.42221 490 1.55091
.288 1.20827 366 | 1.30954 424 1.42583 .492 1.55487

.290 1.21102 .358 1.31276 426 1.42945 494 1.55884
292 1.21377 360 1.31599 428 1.43309 496 1.56282
294 1.21654 .362 1.31923 430 1.43673 498 1.56681
.296 1.21933 364 1.32249 432 1.44039 .500 1.57080
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AREA OF CIRCULAR SECTIONS

CIRCULAR SECTOR, monp
Area = 14 (length of arc, mpn X radius, r)
angle A, in degrees
360 P
= 0.0087266 X r? X angle A, in degrees

= area of circle X

CIRCULAR SEGMENT, mpn, LESS THAN

HALF CIRCLE
Area = area sector, monp — area of triangle, mon
— (length of are, mpn x r)—e¢ (r—b)
2

CIRCULAR SEGMENT, mkn, GREATER

THAN HALF CIRCLE
Area = area of circle — area of segment, mnp

CIRCULAR SEGMENT, FROM TABLE 1,

PAGE 163
Given: Rise, b, and chord, c.
Area = b X ¢, multiplied by coefficient given opposite
quotient of %. Interpolate for values not given.
Example: Given, rise = 1.483, and chord = 4.12
LI 144fj' =036  Coefficient = .7314
Area = b X ¢ X Coeff. =1.483 X 4.12 X .7314 = 4.4688

CIRCULAR SEGMENT, FROM TABLE 2,

PAGES 164, 165
Given: Rise, b, and diameter, d = 2r
Area = square of diameter, d?, multiplied by the co-

efficient given opposite quotient of %. Interpolate
for values not given.
Example: Given, rise = 2/{sand diameter = 53¢
% =2 + 5% = 0478528 Coeff. by inter-
polation = 0.371233
Area = d? X coeff. = 25.94629 X 0.371233 = 9.6321

3

*dllb)

<

1@ me

- P

CIRCULAR ZONE, tuwv

Area = area of circle — (area of segment, tpu -+ area of
segment, vkw)

CIRCULAR LUNE, mpns
Area = segment, mpn — segment, msn
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AREAS OF CIRCULAR SEGMENTS
TABLE 1, FOR RATIOS OF RISE AND CHORD

jRise b
oy

,_Chord c |

o | Coefi- | b_ o | Coeffi- | _b_ o | Coeffi- | _b_ o | Coefi- | P
A cient, c A cient c A cient c A cient ¢
1 6667 0022 46 6722 1017 91 .6895 .2097 136 7239 3373
2 6667 .0044 47 6724 .1040 92 .6901 2122 137 7249 3404
3 L6667 0066 ,| 48 6727 .1063 93 .6906 .2148 138 7260 3436
4 6667 L0087 49 6729 .1086 94 L6912 2174 139 7270 3469
5 6667 .0109 50 6732 1109 95 .6918 .2200 140 7281 3501
6 6667 0131 51 6734 1131 96 6924 2226 141 7292 3534
i 6668 0153 52 6737 1154 97 L6930 2252 142 7303 3567
8 6668 0175 53 6740 JATT 98 .6936 +.2279 143 7314 3600
9 6669 0197 54 6743 1200 99 .6942 .2305 144 7325 3633
10 6670 .0218 55 6746 1224 100 .6948 2332 145 7336 3666

11 6670 0240 56 6749 1247 | 101 | .6954 2358 | 146 | .7348 3700
12 6671 0262 57 6752 1270 | 102 | .6961 2385 | 147 | .7360 3734
13 6672 0284 58 6755 1293 | 103 | 6967 2412 | 148 | 7372 3768
14 6672 0306 59 6758 1316 | 104 | 6974 2439 | 149 | 7384 .3802
15 6673 .0328 60- 6761 1340 | 105 | .6980 .2466 | 150 | .7396 |- .3837

16 6674 .0350 61 6764 .1363- | 106 | .6987 2493 151 7408 3871
17 6674 0372 62 6768 1387 | 107 | .6994 2520 | 152 | .7421 3906
18 6675 0394 63 <6771 .1410 | 108 | .7001 2548 | 153 | .7434 3942
19| .6676 0416 64 6775 1434 109 | .7008 2575 | 154 | 7447 3977
20 6677 0437 65 | .6779 1457 110 | .7015 2603 | 155 | .7460 4013

21 .6678 L0459 66 | .6782 .1481 111 | .7022 .2631 156 | .7473 4049
22 6679 0481 67 .6786 1505 | 112 | 7030 2659 | 157 | .7486 4085
23 6680 0504 68 6790 1529 | 113 | .7037 2687 | 158 | .7500 4122
24 .6681 L0526 69 6794 1553 114 | 7045 2715 | 159 | .7514 4159
25 6682 .0548 70, .6797 1577 | 1156 | 7052 2743 | 160 | .7528 4196

26 .6684 .0570 71 .6801 1601 116 | .7060 2772 | 161 7542 4233
27 6685 0592 72 | .6805 1625 | 117 | 7068 2800 | 162 | .7557 4270
28 .6687 0614 73 .6809 1649 | 118 | 7076 2829 | 163 | .7571 4308
29 6688 0636 74 6814 1673 | 119 | 7084 2858 | 164 | .7586 4346
30 .6690 0658 75 .6818 .1697 | 120 | .7092 2887 | 165 | .7601 4385

31 6691 .0681 76 6822 1722 ] 121 | .7100 2916 | 166 | .7616 4424
32 6693 .0703 77 6826 1746 | 122 | 7109 2945 | 167 | .7632 4463
33 .6694 0725 78 |, .6831 1771 123 | .7117 2975 | 168 | .7648 4502
34 .6696 0747 79 6835 1795 | 124 | 7126 3004 | 169 | .7664 4542
35 6698 0770 80 .6840 1820 | 125 | 7134 3034 | 170 | .7680 4582

36 .6700 0792 81 .6844 1845 | 126 | .7143 3064 | 171 | .7696 4622
37 6702 0814 82 .6849 1869 | 127 | .7152 3094 | 172 | 7712 4663
38 6704 .0837 83 6854 1894 ] 128 | 7161 3124 | 173 | 7729 4704
39 .6706 0859 84 6859 19019 | 129 | .7170 3155 | 174 | 7746 A745
40 6708 .0882 85 .6864 11944 | 130 | .7180 3185 | 175 | 7763 AT87

41 .6710 .0904 86 .6869 1970 | 131 | .7189 3216 | 176 | .7781 4828
42 6712 0927 87 6874 1995 | 132 | .7199 3247 | 177 | 7799 A871
43 6714 .0949 88 6879 2020 | 133 | .7209 3278 | 178 | .7817 4914
44 6717 0972 89 .6884 2046 | 134 | .7219 3309 | 179 | .7835 4957
45 6719 .0995 90 .6890 .2071 135 | .7229 .3341 180 | .7854 .5000
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AREAS OF CIRCULAR SEGMENTS
> TABLE 2, FOR RATIOS OF RISE AND DIAMETER

A W
i \\‘

028 .006194 078 028356 128 058658 178 094601 228
.029 .006527 079 028894 129 059328 179 095367 229
030 .006866 .080 029435 130 059999 .180 096135 .230

031 007209 .081 029979 131 060673 181 096904 231
032 007559 082 030526 .132 061349 182 097675 232
033 .007913 .083 031077 133 062027 183 098447 233
034 008273 .084 031630 134 062707 184 099221 234
035 008638 .085 032186 135 063389 185 099997 .235

036 .009008 086 032746 136 064074 186 100774 .236
037 009383 .087 033308 137 064761 187 101553 237
038 009764 088 033873 138 065449 188 102334 .238
039 .010148 089 034441 139 066140 .189 103116 .239
.040 010538 .090 035012 .140 066833 .190 103900 .240

041 010932 .091 035586 141 067528 191 104686 241
042 011331 .092 036162 142 068225 192 105472 242
043 011734 .093 036742 143 068924 .193 106261 .243
044 012142 094 037324 144 069626 194 107051 244
045 012555 .095 037909 145 070329 195 107843 245

046 012971 096 .038497 146 071034 .196 .108636 .246
047 013393 097 039087 147 071741 197 .109431 247
048 013818 .098 039681 .148 072450 198 110227 248
.049 014248 .099 040277 .149 073162 .199 111025 .249
050 014681 100 040875 150 073875 200 111824 250

/
/  Diameter=d \ Area = d? X Coefficient
a2 Coefficient phs Coefficient e Coefficient 2Dy Coefficient b Coefficient
d d d d s d

.001 000042 .051 015119 .101 041477 151 074590 201 112625
.002 .000119 052 015561 102 1042081 152 075307 202 113427
.003 .000219 053 .016008 .103 042687 153 076026 203 114231
.004 .000337 .054 016458 .104 043296 154 076747 204 115036
005 000471 055 016912 105 1043908 155 077470 205 115842
.006 .000619 .056 017369 106 1044523 078194 .206 116651
007 .000779 057 .017831 107 .045140 .078921 207 117460
.008 .000952 .058 018297 108 045759 079650 .208 118271
.009 .001135 .059 .018766 109 046381 080380 209 119084
.010 .001329 .060 1019239 110 047006 .081112 .210 119898
.011 001533 .061 019716 241 .047633 161 081847 211 120713
.012 001746 062 1020197 112 048262 162 082582 212 121530
.013 001969 .063 020681 113 048894 163 .083320 213 .122348
014 1002199 .064 021168 114 049529 164 084060 214 .123167
.015 1002438 .065 021660 115 050165 165 .084801 215 123988
.016 002685 .066 022155 116 .050805 .166 .085545 216 124811
017 .002940 067 022653 a37 051446 167 086290 217 s : 34
018 .003202 068 023155 118 .052090 168 087037 218 s |

019 003472 .069 023660 119 052737 169 087785 219 127286
.020 003749 070 024168 .120 053385 170 .088536 220 128114
.021 .004032 071 024680 121 054037 471 089288 221 128943
022 004322 072 025196 122 054690 172 .090042 222 129773
023 .004619 073 025714 123 055346 173 000797 223 130605
024 .004922 074 026236 124 .056004 174 091555 224 131438
025 .005231 075 .026761 125 056664 175 .092314 225 132273
.026 005546 076 027290 126 057327 176 .093074 226 133109
027 005867 077 .027821 127 057991 A7 .093837 227 133946

. 84
135624
136465

137307
138151
138996
139842
140689

38
39
144091
144945

145800
146656
147513
148371
149231

150091
150953
151816
152681
153546

IR i ol o e T o e A A A
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AREAS OF CIRCULAR SEGMENTS
TABLE 2, FOR RATIOS OF RISE AND DIAMETER

il IS

/ \
/ \ E
/  Diameter=d )\ Area = d? X Coefficient
Ros Coeflicient | — o Coefficient L Coefficient LBy Coefficient bl Coefficient
d d d d d
251 154413 301 .199085 351 .245935 401 .294350 451 343778
252 .155281 302 200003 352 246890 402 .295330 452 344773
253 156149 .303 200922 .353 247845 403 296311 453 345768
254 157019 304 201841 354 248801 404 297292 454 346764
255 157891 305 .202762 355 .249758 405 298274 455 347760
.256 158763 .306 203683 356 250715 406 .299256 456 348756
257 159636 307 204605 357 251673 407 .300238 457 349752
258 .160511 308 205528 .358 252632 408 301221 458 350749
259 .161386 309 206452 .359 253591 409 .302204 459 351745
.260 162263 310 .207376 .360 254551 410 303187 460 352742
.261 163141 311 .208302 361 255511 411 304171 461 353739
262 .164020 312 209228 362 256472 412 305156 462 354736
.263 .164900 313 .210155 363 257433 || 413 306140 463 355733
264 165781 314 .211083 364 258395 414 307125 464 .356730
265 .166663 315 212011 365 .259358 415 .308110 465 357728
.266 167546 316 212941 366 260321 416 309096 466 358725
267 .168431 317 213871 367 261285 417 310082 467 359723
.268 169316 318 .214802 .368 262249 418 311068 468 360721
.269 170202 .319 215734 .369 263214 419 312055 469 361719
270 .171090 .320 .216666 370 264179 420 313042 470 362717
271 171978 321 .217600 371 265145 421 .314029 471 363715
272 172868 .322 218534 372 266111 422 315017 AT72 364714
273 173758 323 219469 373 267078 423 316005 473 365712
274 174650 324 220404 374 .268046 424 316993 474 366711
275 175542 325 221341 375 .269014 425 317981 475 367710
276 176436 326 222278 376 .269982 426 318970 476 368708
277 177330 327 223216 377 .270951 427 319959 477 .369707
278 178226 .328 224154 378 271921 428 .320949 478 .370706
279 179122 .329 225094 379 272891 429 321938 AT9 371705
.280 .180020 .330 .226034 .380 .273861 430 ..322928 480 372704
.281 180918 331 226974 381 274832 431 323919 481 373704
282 .181818 332 .227916 382 275804 432 324909 482 .374703
283 182718 .333 .228858 383 276776 433 325900 483 375702
284 183619 334 229801 384 277748 434 326891 484 376702
285 184522 335 .230745 .385 278721 435 327883 485 377701
.286 185425 .336 .231689 386 279695 436 328874 486 378701
287 186329 337 232634 387 280669 437 329866 487 379701
.288 187235 .338 .233580 .388 281643 438 .330858 488 .380700
.289 188141 .339 .234526 .389 282618 439 331851 489 381700
.290 .189048 .340 235473 .390 283593 440 332843 490 .382700
291 .189956 341 236421 391 .284569 441 .333836 491 .383700
292 190865 342 .237369 392 285545 442 334829 492 .384699
293 191774 343 .238319 393 .286521 443 .335823 493 385699
294 192685 344 239268 394 287499 444 .336816 494 386699
295 193597 345 240219 395 288476 445 337810 495 387699
.296 .194509 346 241170 .396 280454 446 .338804 496 .388699
297 195423 347 242122 497 290432 447 .339799 497 .389699
.298 196337 .348 .243074 .398 291411 448 340793 498 .390699
299 197252 349 .244027 .399 292390 449 341788 499 391699
.300 198168 .350 244980 .400 293370 450 342783 .500 392699
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CIRCUMFERENCES AND CIRCULAR

SQUARES, SQUARE ROOTS,

AREAS OF NUMBERS

FROM 1 TO 1000

No. | Square Square o S hi No. | Square Square ot
Root Circum. Area f Root Circum. Area
1 1 | 1.0000 3.142 0.7854] 41 | 1681 | 6.4031 | 128.81 | 1320.25
2 4 | 1.4142 6.283 3.1416] 42 | 1764 | 6.4807 | 131.95 | 1385.44
3 9 | 1.7321 9.425 7.0686| 43 | 1849 | 6.5574 | 135.09 | 1452.20
4 16 | 2.0000 | 12.566 | 12.5664] 44 | 1936 | 6.6332 | 138.23 | 1520.53
5 25 | 2.2361 | 15.708 | 19.6350] 45 | 2025 | 6.7082 | 141.37 | 1590.43
6 36 | 2.4495 | 18.850| 28.2743| 46 | 2116 | 6.7823 | 144.51 | 1661.90
Al 49 | 2.6458 | 21.991| 38.4845| 47 | 2209 | 6.8557 | 147.65 | 1734.94
8 64 | 2.8284 [ 25.133 | 50.2655| 48 | 2304 | 6.9282 | 150.80 | 1809.56
9 81 | 3.0000 | 28.274| 63.6173] 49 | 2401 | 7.0000 | 153.94 | 1885.74
10 100 | 3.1623 | 31.416| 78.5398| 50 | 2500 | 7.0711 | 157.08 | 1963.50
11 121 | 3.3166 | 34.558 | 95.0332| 51 | 2601 | 7.1414 | 160.22 | 2042.82
12 144 | 3.4641 | 37.699| 113.097 | 52 | 2704 | 7.2111 | 163.36 | 2123.72
13 169 | 3.6056 | 40.841 | 132.732 | 53 | 2809 | 7.2801 | 166.50 | 2206.18
14 196 | 3.7417 | 43.982 | 153.938 | 54 | 2916 | 7.3485 | 169.65 | 2290.22
15 225 | 3.8730 | 47.124 | 176.715 | 55 | 3025 | 7.4162 | 172.79 | 2375.83
16 256 | 4.0000 | 50.265 | 201.062 | 56 | 3136 | 7.4833 | 175.93 | 2463.01
L& 289 | 4.1231 | 53.407 | 226.980 | 57 | 3249 | 7.5498 | 179.07 | 2551.76
18 324 | 4.2426 | 56.549 | 254.469 | 58 | 3364 | 7.6158 | 182.21 | 2642.08
19 361 | 4.3589 | 59.690 | 283.529 | 59 | 3481 | 7.6811 | 185.35 | 2733.97
20 400 | 4.4721 | 62.832| 314.159 | 60 | 3600 | 7.7460 | 188.50 | 2827.43
21 441 | 4.5826 | 65.973 | 346.361 | 61 | 3721 | 7.8102 | 191.64 | 2922.47
22 484 | 4.6904 | 69.115| 380.133 | 62 | 3844 | 7.8740 | 194.78 | 3019.07
23 529 | 4.7958 | 72.257 | 415.476 | 63 | 3969 | 7.9373 | 197.92 | 3117.25
24 576 | 4.8990 | 75.398 | 452.389 | 64 | 4096 | 8.0000 | 201.06 | 3216.99
25 625 | 5.0000 | 78.540| 490.874 | 65 | 4225 | 8.0623 | 204.20 | 3318.31
26 676 | 5.0990 | 81.681 | 530.929 | 66 | 4356 | 8.1240 | 207.35 | 3421.19
27 729 | 5.1962 | 84.823 | 572.555 | 67 | 4489 | 8.1854 | 210.49 | 3525.65
28 784 | 5.2915 | 87.965| 615.752 | 68 | 4624 | 8.2462 | 213.63 | 3631.68
29 841 | 5.3852 | 91.106 | 660.520 | 69 | 4761 | 8.3066 | 216.77 | 3739.28
30 900 | 5.4772 | 94.248 | 706.858 | 70 | 4900 | 8.3666 | 219.91 | 3848.45
31 961 | 5.5678 | 97.389| 754.768 | 71 | 5041 | 8.4261 | 223.05 | 3959.19
32 | 1024 | 5.6569 | 100.531 | 804.248 | 72 | 5184 | 8.4853 | 226.19 | 4071.50
33 | 1089 | 5.7446 | 103.673 | 855.299 | 73 | 5329 | 8.5440 | 229.34 | 4185.39
34 | 1156 | 5.8310 | 106.814 | 907.920 | 74 | 5476 | 8.6023 | 232.48 | 4300.84
35 | 1225 | 5.9161 | 109.956 | 962.113 | 756 | 5625 | 8.6603 | 235.62 | 4417.86
36 | 1296 | 6.0000 |113.097 |1017.88 76 | 5776 | 8.7178 | 238.76 | 4536.46
37 | 1369 | 6.0828 | 116.239 [1075.21 77 | 5929 | 8.7750 | 241.90 | 4656.63
38 | 1444 | 6.1644 | 119.381 [1134.11 78 | 6084 | 8.8318 | 245.04 | 4778.36
39 | 1521 | 6.2450 | 122.522 |1194.59 79 | 6241 | 8.8882 | 248.19 | 4901.67
40 | 1600 | 6.3246 | 125.66 [1256.64 | 80 | 6400 | 8.9443 | 251.33 | 5026.55
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SQUARES, SQUARE ROOTS,
CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000
s Square No. = Dia. o 5 Banars No. = Dia.
= Root Circum, Area A g Root Circum. Area
81| 6561 9.0000 | 254.47 5153.001 121 | 14641 [11.0000 | 380.13 | 11499.0
82| 6724 | 9.0554 | 257.61 5281.02 1122 14884 |11.0454 | 383.27 | 11689.9
83| 6889 | 9.1104 | 260.75 5410.61 | 123 | 15129 [11.0905 | 386.42 | 11882.3
84| 7056 | 9.1652( 263.89 5541.77 1 124 | 15376 |11.1355 | 389.56 | 12076.3
85| 7225 | 9.2195( 267.04 5674.50 | 125| 15625 |11.1803 | 392.70 | 12271.8
86| 7396 | 9.2736 | 270.18 5808.80 | 126 | 15876 |11.2250 | 395.84 | 12469.0
87| 7569 | 9.3274 | 273.32 5944.68 | 127 | 16129 | 11.2694 | 398.98 | 12667.7
88| 7744 | 9.3808 | 276.46 6082.12 | 128 | 16384 |11.3137 | 402.12 | 12868.0
89| 7921 9.4340 | 279.60 6221.14 1 129 | 16641 | 11.3578 | 405.27 | 13069.8
90| 8100 [ 9.4868 | 282.74 | 6361.73 | 130 | 16900 | 11.4018 | 408.41 | 13273.2
91| 8281 9.5394 | 285.88 6503.88 | 131 | 17161 |11.4455| 411.55 | 13478.2
92| 8464 | 9.5917 | 289.03 6647.61 | 132 | 17424 [11.4891 | 414.69 | 13684.8
93| 8649 | 9.6437 | 292.17 6792.91 | 133 | 17689 |11.5326 | 417.83 | 13892.9
94| 8836 | 9.6954 | 295.31 6939.78 | 134 | 17956 | 11.5758 | 420.97 | 14102.6
95| 9025 | 9.7468 | 298.45 7088.22 | 135| 18225 |11.6190 | 424.12 | 14313.9
96| 9216 | 9.79807 301.59 7238.23 |1 136 | 18496 | 11.6619 | 427.26 | 14526.7
97| 9409 | 9.8489 | 304.73 7389.81 | 137 | 18769 | 11.7047 | 430.40 | 14741.1
98| 9604 | 9.8995| 307.88 7542.96 | 138 | 19044 |11.7473 | 433.54 | 14957.1
.99 9801 9.9499 | 311.02 7697.69 | 139| 19321 | 11.7898 | 436.68 | 15174.7
100| 10000 | 10.0000 | 314.16 7853.98 | 140 19600 |11.8322 | 439.82 | 15393.8
101 | 10201 [10.0499 | 317.30 | 8011.85| 141 | 19881 | 11.8743 | 442.96 | 15614.5
102 | 10404 | 10.0995 | 320.44 8171.28 | 142 | 20164 |11.9164 | 446.11 | 15836.8
103 | 10609 |10.1489 | 323.58 8332.29 | 143 | 20449 |11.9583 | 449.25 | 16060.6
104 [ 10816 [10.1980 | 326.73 | 8494.87 | 144 | 20736 | 12.0000 | 452.39 | 16286.0
105( 11025 |10.2470 | 329.87 8659.01 | 145| 21025 | 12.0416 | 455.53 | 16513.0
106 | 11236 |10.2956 | 333.01 8824.73 | 146 | 21316 | 12.0830 | 458.67 | 16741.5
107 | 11449 |10.3441 | 336.15 8992.02 | 147 | 21609 |12.1244 | 461.81 | 16971.7
108 | 11664 |10.3923 | 339.29 9160.88 | 148 | 21904 | 12.1655 | 464.96 | 17203.4
109 | 11881 |10.4403 | 342.43 9331.32 | 149 | 22201 | 12.2066 | 468.10 | 17436.6
110 | 12100 [10.4881 | 345.58 9503.32 | 150 | 22500 |12.2474 | 471.24 | 17671.5
111 12321 |10.5357 | 348.72 9676.89 | 151 | 22801 |12.2882 | 474.38 | 17907.9
112 | 12544 |10.5830 | 351.86 9852.03 | 152 | 23104 | 12.3288 | 477.52 | 18145.8
113 | 12769 |10.6301 | 355.00 | 10028.7 | 153 | 23409 |12.3693 | 480.66 | 18385.4
114| 12996 | 10.6771 | 358.14 [10207.0 |154| 23716 |12.4097 | 483.81 | 18626.5
115| 13225 [ 10.7238 | 361:28 | 10386.9 |155| 24025 |12.4499 | 486.95 | 18869.2
116 | 13456 |10.7703 | 364.42 | 10568.3 | 156 | 24336 |12.4900| 490.09 | 19113.4
117 | 13689 |10.8167 | 367.57 |10751.3 | 157 | 24649 |12.5300 | 493.23 | 19359.3
118 | 13924 |10.8628 [ 370.71 |10935.9 | 158 | 24964 |12.5698 | 496.37 | 19606.7
119| 14161 | 10.9087 | 373.85 |11122.0 | 159 | 25281 [12.6095 | 499.51 | 19855.7
120 | 14400 |10.9545 | 376.99 |11309.7 |160| 25600 |12.6491 | 502.65 | 20106.2
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CIRCUMFERENCES AND CIRCULAR

SQUARES, SQUARE ROOTS,

AREAS OF NUMBERS FROM 1 TO 1000

No.

Square

Square
00t

No. = Dia.

Circum.

Area

Square

Square
Root,

No. = Dia.

Circum.

Area

161
162
163

165
166
167
168
169
170

171

25921
26244
26569
26896
27225
27556
27889
28224
28561
28900

29241

172 | 29584

29929

174 | 30276
175 | 30625
176 | 30976
177 | 31329
178 | 31684
179 | 32041
180 | 32400

181 | 32761
182| 33124
183 | 33489
184 | 33856
185 | 34225
186 | 34596
187 | 34969
188 | 35344

199

35721
36100

36481
36864
37249
37636
38025
38416
38809
39204
39601
40000

12.6886
12.7279
12.7671
12.8062
12.8452
12.8841
12.9228
12.9615
13.0000
13.0384

13.0767
13.1149
13.1529
13.1909
13.2288
13.2665
13.3041
13.3417
13.3791

13.4164

13.4536
13.4907
13.5277
13.5647
13.6015
13.6382
13.6748
13.7113
13.7477
13.7840

13.8203
13.8564
13.8924
13.9284
13.9642
14.0000
14.0357
14.0712
14.1067
14.1421

505.80
508.94
512.08
515.22
518.36
521.50
524.65
527.79
530.93
534.07

537.21
540.35
543.50
546.64
549.78
552.92
556.06
559.20
562.35
565.49

568.63
571.77
574.91
578.05
581.19
584.34
587.48
590.62
593.76
596.90

600.04
603.19
606.33
609.47
612.61
615.75
618.89
622.04
625.18
628.32

20358.3
20612.0
20867.2
21124.1
21382.5
21642.4
21904.0
22167.1
22431.8
22698.0

22965.8
23235.2
23506.2
23778.7
24052.8
24328.5
24605.7
24884.6
25164.9
25446.9

25730.4
26015.5
26302.2
26590.4
26880.3
27171.6
27464.6
27759.1
28055.2
28352.9

28652.1
28952.9
29255.3
29559.2
29864.8
30171.9
30480.5
30790.7
31102.6
31415.9

211

215

220
221

223
224
225
226
227

230

40401
40804
41209
41616
42025
42436
42849
43264
43681
44100

44521
44944
45369
45796
46225
46656
47089
47524
47961
48400

48841
49284
49729
50176
50625
51076
51529
51984
52441
52900

53361
53824
54289
54756
55225
55696
56169
56644
57121
57600

14.1774
14.2127
14.2478
14.2829
14.3178
14.3527
14.3875
14.4222
14.4568
14.4914

14.5258
14.5602
14.5945
14.6287
14.6629
14.6969
14.7309
14.7648
14.7986
14.8324

14.8661
14.8997
14.9332
14.9666
15.0000
15.0333
15.0665
15.0997
15.1327
15.1658

15.1987
15.2315
15.2643
15.2971
15.3297
15.3623
15.3948
15.4272
15.4596
15.4919

631.46
634.60
637.74
640.88
644.03
647.17
650.31
653.45
656.59
659.73

662.88
666.02
669.16
672.30
675.44
678.58
681.73
684.87
688.01
691.15

694.29
697.43
700.58
703.72
706.86
710.00
713.14
716.28
719.42
722.57

725.71
728.85
731.99
735.13
738.27
741.42
744.56
747.70
750.84
753.98

31730.9
32047.4
32365.5
32685.1
33006.4
33329.2
33653.5
33979.5
34307.0
34636.1

34966.7
35298.9
35632.7
35968.1
36305.0
36643.5
36983.6
37325.3
37668.5
38013.3

38359.6
38707.6
39057.1
39408.1
39760.8
40115.0
40470.8
40828.1
41187.1
41547.6

41909.6
42273.3
42638.5
43005.3
43373.6
43743.5
44115.0
44488.1
44862.7
45238.9
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SQUARES, SQUARE ROOTS,
CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000

No.

Square

Square
Root .

No.

= Dia.

Circum.

Area

No.

Square

Square
Root

No.

= Dia.

Circum.

Area

241
242
243

245
246
247
248
249
250

251
252
253
254
255
256
257
258
259
260

261
262
263
264
265
266
267
268
269
270

271
272
273
274
275
276
277
278
279
280

58081
58564
59049
59536
60025
60516
61009
61504
62001
62500

63001
63504
64009
64516
65025
65536
66049
66564
67081
67600

68121
68644
69169
69696
70225
70756
71289
71824
72361
72600

73441
73984
74529
75076
75625
76176
76729
77284
77841
78400

15.5242
15.5563
15.5885
15.6205
15.6525

15.6844

15.7162
15.7480
15.7797
15.8114

15.8430
15.8745
15.9060
15.9374
15.9687
16.0000
16.0312
16.0624
16.0935
16.1245

16.1555
16.1864
16.2173
16.2481
16.2788
16.3095
16.3401
16.3707
16.4012
16.4317

16.4621
16.4924
16.5227
16.5529
16.5831
16.6132
16.6433
16.6733
16.7033
16.7332

757.12
760.27
763.41
766.55
769.69
772.83
775.97
779.12
782.26
785.40

788.54
791.68
794.82
797.96
801.11
804.25
807.39
810.53
813.67
816.81

819.96
823.10
826.24
829.38
832.52
835.66
838.81
841.95
845.09
848.23

851.37
854.51
857.65
860.80
863.94
867.08
870.22
873.36
876.50
879.65

45616.7
45996.1
46377.0
46759.5
47143.5
47529.2
47916.4
48305.1
48695.5
49087.4

49480.9
49875.9
50272.6
50670.7
51070.5
51471.9
51874.8
52279.2
52685.3
53092.9

53502.1
53912.9
54325.2
54739.1
55154.6
55571.6
55990.2
56410.4
56832.2
57255.5

57680.4
58106.9
58534.9
58964.6
59395.7
59828.5
60262.8
60698.7
61136.2
61575.2

281
282
283
284
285
286
287
288
289
290

291
292

294
295

297
298
299
300

301

78961
79524
80089
80656
81225
81796
82369
82944
83521
84100

84681
85264
85849
86436
87025
87616
88209
88804
89401
90000

90601
91204
91809
92416
93025
93636
94249
94864
95481
96100

96721
97344
97969
98596
99225
99856
100489
101124
101761
102400

16.7631
16.7929
16.8226
16.8523
16.8819
16.9115
16.9411
16.9706
17.0000
17.0294

17.0587
17.0880
17.1172
17.1464
17.1756
17.2047
17.2337
17.2627
17.2916
17.3205

17.3494
17.3781
17.4069
17.4356
17.4642
17.4929
17.5214
17.5499
17.5784
17.6068

17.6352
17.6635
17.6918
17.7200
17.7482
17.7764
17.8045
17.8326
17.8606
17.8885

882.79
885.93
889.07
892.21
895.35
898.50
901.64
904.78
907.92
911.06

914.20
917.35
920.49
923.63
926.77
929.91
933.05
936.19
939.34
942.48

945.62
948.76
951.90
955.04
958.19
961.33

62015.8
62458.0
62901.8
63347.1
63794.0
64242.4
64692.5
65144.1
65597.2
66052.0

66508.3
66966.2
67425.6
67886.7
68349.3
68813.4
69279.2
69746.5
70215.4
70685.8

71157.9
71631.5
72106.6
72583.4
73061.7
73541.5
74023.0
75406.0
74990.6
75476.8

75964.5
76453.8
76944.7
77437.1
77931.1
78426.7
78923.9
79422.6
79922.9
80424.8
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CIRCUMFERENCES AND CIRCULAR

SQUARES, SQUARE ROOTS,

"AREAS OF NUMBERS FROM 1 TO 1000

Square

Square
Root Cireum.

No

. = Dia.

Area

Square

Square
Root

No. = Dia.

Circum.

Area

321
322
323
324

325,

326
327
328
329
330

331
332
333
334
335
336
337
338
339
340

341
342
343
344
345
346
347
348

350

351
352
353
354
355
356
357
358
359
360

103041
103684
104329
104976
105625
106276
106929
107584
108241
108900

109561
110224
110889
111556
112225
112896
113569
114244
114921
115600

116281
116964
117649
118336
119025
119716
120409
121104
121801
122500

123201
123904
124609
125316
126025
126736
127449
128164
128881
129600

17.9165 | 1008.5
17.9444 | 1011.6
17.9722 | 1014.7
18.0000 | 1017.9
18.0278 | 1021.0
18.0555 | 1024.2
18.0831 | 1027.3
18.1108 | 1030.4
18.1384 | 1033.6
18.1659 | 1036.7

18.1934 | 1039.9
18.2209 | 1043.0
18.2483 | 1046.2
18.2757 | 1049.3
18.3030 | 1052.4
18.3303 | 1055.6
18.3576 | 1058.7
18.3848 | 1061.9
18.4120 | 1065.0
18.4391 | 1068.1

18.4662 | 1071.3
18.4932 | 1074.4
18.5203 | 1077.6
18.5472 | 1080.7
18.5742 | 1083.8
18.6011 | 1087.0
18.6279 | 1090.1
18.6548 | 1093.3
18.6815 | 1096.4
18.7083 | 1099.6

18.7350 | 1102.7
18.7617 | 1105.8
18.7883 | 1109.0
18.8149 | 1112.1
18.8414 | 1115.3
18.8680 | 1118.4
18.8944 | 1121.5
18.9209 | 1124.7
18.9473 | 1127.8
18.9737 | 1131.0

80928.2
81433.2
81939.8
82448.0
82957.7
83469.0
83981.8
84496.3
85012.3
85529.9

86049.0
86569.7
87092.0
87615.9
88141.3
88668.3
89196.9
89727.0
90258.7
90792.0

91326.9
91863.3
92401.3
92940.9
93482.0
94024.7
94569.0
95114.9
95662.3
96211.3

96761.8
97314.0
97867.7
98423.0
98979.8
99538.2
100098
100660
101223
101788

361
362
363
364

366
367
368
369
370

371
372
373
374
375
376
377
378
379
380

381
382
383
384
385
386
387
388
389
390

391
392
393
394
395
396
397
398
399
400

130321
131044
131769
132496
133225
133956
134689
135424
136161
136900

137641
138384
139129
139876
140625
141376
142129
142884
143641
144400

145161
145924
146689
147456
148225
148996
149769
150544
151321
152100

152881
153664
154449
155236
156025
156816
157609
158404
159201
160000

19.0000
19.0263
19.0526
19.0788
19.1050
19.1311
19.1572
19.1833
19.2094
19.2354

19.2614
19.2873
19.3132
19.3391
19.3649
19.3907
19.4165
19.4422
19.4679
19.4936

19.5192
19.5448
19.5704
19.5959
19.6214
19.6469
19.6723
19.6977
19.7231
19.7484

19.7737
19.7990
19.8242
19.8494
19.8746
19.8997
19.9249
19.9499
19.9750
20.0000

1134.1
1137.3
1140.4
1143.5
1146.7
1149.8
1153.0
1156.1
1159.2
1162.4

1165.5
1168.7
1171.8
1175.0
1178.1
1181.2
1184.4
1187.5
1190.7
1193.8

1196.9
1200.1
1203.2
1206.4
1209.5
1212.7
1215.8
1218.9
1222.1
1225.2

1228.4
1231.5
1234.6
1237.8
1240.9
1244.1
1247.2
1250.4
1253.5
1256.6

102354
102922
103491
104062
104635
105209
105785
106362
106941
107521

108103
108687
109272
109858
110447
111036
111628
112221
112815
113411

114009
114608
115209
115812
116416
117021
117628
118237
118847
119459

120072
120687
121304
121922
122542
123163
123786
124410
125036
125664
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SQUARES, SQUARE ROOTS,
‘CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000

No. | Square | Square ——NO' i No. | Square | Square bbb
Root Circum. Area o Root Circum. Area

401 [ 160801 | 20.0250 | 1259.8 | 126293 | 441 | 194481 |21.0000 | 1385.4 | 152745
402 | 161604 | 20.0499 | 1262.9 | 126923 |442|195364 |21.0238 | 1388.6 | 153439
403 | 162409 | 20.0749 | 1266.1 | 127556 |443|196249 | 21.0476 | 1391.7 | 154134
404 | 163216 | 20.0998 | 1269.2 | 128190 |444 |197136 [21.0713 | 1394.9 | 154830
405 | 164025 | 20.1246 | 1272.3 | 128825 |445| 198025 |21.0950 | 1398.0 | 155528
406 | 164836 | 20.1494 | 1275.5 | 129462 | 446 | 198916 |21.1187 | 1401.2 | 156228
407 | 165649 | 20.1742 | 1278.6 | 130100 |447 | 199809 |21.1424 | 1404.3 | 156930
408 | 166464 | 20.1990 | 1281.8 | 130741 | 448200704 |21.1660 | 1407.4 | 157633
409 | 167281 | 20.2237 | 1284.9 | 131382 |449|201601 | 21.1896 | 1410.6 | 158337
410 | 168100 | 20.2485 | 1288.1 | 132025 |450|202500 |21.2132 | 1413.7 | 159043
411 | 168921 | 20.2731 | 1291.2 | 132670 |451 (203401 |21.2368 | 1416.9 | 159751
412169744 | 20.2978 | 1294.3 | 133317 |452|204304 | 21.2603 | 1420.0 | 160460
413 | 170569 | 20.3224 | 1297.5 | 133965 |453|205209 | 21.2838 | 1423.1 | 161171
414 | 171396 | 20.3470 | 1300.6 | 134614 |454 |206116 |21.3073 | 1426.3 | 161883
415| 172225 [ 20.3715 | 1303.8 | 135265 |455|207025 |21.3307 | 1429.4 | 162597
416 | 173056 | 20.3961 | 1306.9 | 135918 | 456 | 207936 | 21.3542 | 1432.6 | 163313
417 | 173889 | 20.4206 | 1310.0 | 136572 | 457 | 208849 | 21.3776 | 1435.7 | 164030
418 | 174724 | 20.4450 | 1313.2 | 137228 |458|209764 | 21.4009 | 1438.8 | 164748
419 | 175561 | 20.4695 | 1316.3 | 137885 |459|210681 |21.4243 | 1442.0 | 165468
420 | 176400 | 20.4939 |. 1319.5 | 138544 |460 211600 |21.4476 | 1445.1 | 166190
421 [ 177241 | 20.5183 | 1322.6 | 139205 | 461 |212521 |21.4709 | 1448.3 | 166914
422 | 178084 | 20.5426 | 1325.8 | 139867 |462|213444 |21.4942 | 1451.4 | 167639
423 [ 178929 | 20.5670 | 1328.9 | 140531 | 463 |214369 |21.5174 | 1454.6 | 168365 .
424 (179776 | 20.5913 | 1332.0 | 141196 |464 | 215296 |21.5407 | 1457.7 | 169093
425 | 180625 | 20.6155 | 1335.2 | 141863 | 465216225 |21.5639 | 1460.8 | 169823
426 | 181476 | 20.6398 | 1338.3 | 142531 | 466 |217156 | 21.5870 | 1464.0 | 170554
427182329 | 20.6640 | 1341.5 | 143201 |467 | 218089 |21.6102 | 1467.1 | 171287
428 | 183184 | 20.6882 | 1344.6 | 143872 | 468219024 | 21.6333 | 1470.3 | 172021
429 | 184041 | 20.7123 | 1347.7 | 144545 | 469219961 | 21.6564 | 1473.4 | 172757
430 | 184900 | 20.7364 | 1350.9 | 145220 | 470220900 | 21.6795| 1476.5 | 173494
431 | 185761 | 20.7605 | 1354.0 | 145896 |471|221841 [21.7025| 1479.7 | 174234
432 | 186624 | 20.7846 | 1357.2 | 146574 |472|222784 | 21.7256 | 1482.8 | 174974
433 | 187489 | 20.8087 | 1360.3 | 147254 |473|223729 |21.7486 | 1486.0 | 175716
434 | 188356 | 20.8327 | 1363.5 | 147934 | 474 (224676 |21.7715| 1489.1 | 176460
435 | 189225 | 20.8567 | 1366.6 | 148617 |475 (225625 |21.7945 | 1492.3 | 177205
436 | 190096 | 20.8806 | 1369.7 | 149301 |476|226576 |21.8174 | 1495.4 | 177952
437 [ 190969 | 20.9045 | 1372.9 | 149987 | 477 |227529 |21.8403 | 1498.5 | 178701
438 | 191844 | 20.9284 | 1376.0 | 150674 |478|228484 |21.8632 | 1501.7 | 179451
439 | 192721 | 20.9523 | 1379.2 | 151363 |479|229441 | 21.8861 | 1504.8 | 180203
440 | 193600 | 20.9762 | 1382.3 | 152053 |480|230400 | 21.9089 | 1508.0 | 180956
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o N Ehnate No. = Dia. 5 AR s No. = Dia.
S Root Circum. Area i A Root Circum, Area

481 (231361 (21.9317 | 1511.1 | 181711 | 521 |271441 | 22.8254 | 1636.8 | 213189
482 | 232324 | 21.9545 | 1514.2 | 182467 | 522 |272484 | 22.8473 | 1639.9 | 214008
483 | 233289 [ 21.9773 | 1517.4 | 183225 | 523273529 |22.8692 | 1643.1 | 214829
484 | 234256 | 22.0000 | 1520.5 | 183984 | 524 | 274576 | 22.8910 | 1646.2 | 215651
485 | 235225 | 22.0227 | 1523.7 | 184745 | 525 |275625 | 22.9129 | 1649.3 | 216475
486 | 236196 | 22.0454 | 1526.8 | 185508 | 526 | 276676 | 22.9347 | 1652.5 | 217301
487 | 237169 | 22.0681 | 1530.0 | 186272 | 527 (277729 | 22.9565 | 1655.6 | 218128
488 | 238144 | 22.0907 | 1533.1 | 187038 | 528 | 278784 | 22.9783 | 1658.8 | 218956
489 (239121 | 22.1133 | 1536.2 | 187805 | 529 (279841 |23.0000 | 1661.9 | 219787
490 | 240100 | 22.1359 | 1539.4 | 188574 | 530 |280900 | 23.0217 | 1665.0 | 220618
491 | 241081 | 22.1585 | 1542.5 | 189345 | 531 (281961 |23.0434 | 1668.2 | 221452
492 [ 242064 | 22.1811 | 1545.7 | 190117 | 532 (283024 |23.0651 | 1671.3 | 222287
493 | 243049 | 22.2036 | 1548.8 | 190890 | 533 | 284089 | 23.0868 | 1674.5 | 223123
494 | 244036 | 22.2261 | 1551.9 | 191665 | 534 | 285156 | 23.1084 | 1677.6 | 223961
495 | 245025 | 22.2486 | 1555.1 | 192442 | 535 | 286225 | 23.1301 | 1680.8 | 224801
496 | 246016 | 22.2711 | 1558.2 | 193221 | 536 | 287296 | 23.1517 | 1683.9 | 225642
497 | 247009 | 22.2935 | 1561.4 | 194000 | 537 | 288369 | 23.1733 | 1687.0 | 226484
498 | 248004 | 22.3159 | 1564.5 | 194782 | 538 | 289444 | 23.1948 | 1690.2 | 227329
499 [ 249001 | 22.3383 | 1567.7 | 195565 | 539 |290521 |23.2164 | 1693.3 | 228175
500 | 250000 | 22.3607 | 1570.8 | 196350 | 540 |291600 | 23.2379 | 1696.5 | 229022
501 | 251001 | 22.3830 | 1573.9 | 197136 | 541 |292681 |23.2594 | 1699.6 | 229871
502 | 252004 | 22.4054 | 1577.1 | 197923 | 542 |293764 | 23.2809 | 1702.7 | 230722
503 | 253009 | 22.4277 | 1580.2 | 198713 | 543 | 294849 (23.3024 | 1705.9 | 231574
504 | 254016 | 22.4499 | 1583.4 | 199504 | 544 (295936 |23.3238 | 1709.0 | 232428
505 | 255025 | 22.4722 | 1586.5 | 200296 | 545 | 297025 | 23.3452 | 1712.2 | 233283
506 | 256036 | 22.4944 | 1589.6 | 201090 | 546 [ 298116 |23.3666 | 1715.3 | 234140
507 [ 257049 | 22.5167 | 1592.8 | 201886 | 547 | 299209 | 23.3880 | 1718.5 | 234998
508 | 258064 | 22.5389 | 1595.9 | 202683 | 548 | 300304 | 23.4094 | 1721.6 | 235858
509 | 259081 | 22.5610 | 1599.1 | 203482 | 549 |301401 | 23.4307 | 1724.7 | 236720
510 | 260100 | 22.5832 | 1602.2 | 204282 | 550 [ 302500 |23.4521 | 1727.9 | 237583
511261121 |22.6053 | 1605.4 | 205084 | 551 (303601 |23.4734 | 1731.0 | 238448
512 | 262144 |22.6274 | 1608.5 | 205887 | 552 | 304704 | 23.4947 | 1734.2 | 239314
513 | 263169 |22.6495 | 1611.6 [ 206692 | 553 | 305809 | 23.5160 | 1737.3 | 240182
514 | 264196 | 22.6716 | 1614.8 | 207499 | 554 | 306916 | 23.5372 | 1740.4 | 241051
515 | 265225 | 22.6936 | 1617.9 [ 208307 | 555 | 308025 | 23.5584 | 1743.6 | 241922
516 | 266256 | 22.7156 | 1621.1 | 209117 | 556 | 309136 | 23.5797 | 1746.7 | 242795
517267289 | 22.7376 | 1624.2 | 209928 | 557 | 310249 | 23.6008 | 1749.9 | 243669
518 | 268324 | 22.7596 | 1627.3 | 210741 | 558 (311364 | 23.6220 | 1753.0 | 244545
519 [ 269361 | 22.7816 | 1630.5 | 211556 | 559 | 312481 |23.6432 | 1756.2 | 245422
520 | 270400 | 22.8035 | 1633.6 | 212372 | 560 | 313600 | 23.6643 | 1759.3 | 246301
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SQUARES, SQUARE ROOTS,
CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000

y No. = Dia. No. = Dia.
No Square Square No. | Square Square
Root Circum. Area Root Cireum. Area
561 [ 314721 | 23.6854 | 1762.4 | 247181 | 601 |361201 |24.5153 | 1888.1 | 283687

562
563
564
565
566
567
568
569
570

571
572
573
574
575
576
577
578
579
580

581
582
583
584
585
586
587
588
589
590

591
592
593
594
595
596
597
598
599
600

315844 | 23.7065 | 1765.6 | 248063 | 602 (362404 | 24.5357 | 1891.2 | 284631
316969 | 23.7276 | 1768.7 | 248947 | 603 | 363609 | 24.5561 | 1894.4 | 285578
318096 | 23.7487 | 1771.9 | 249832 | 604 | 364816 | 24.5764 | 1897.5 | 286526
319225 | 23.7697 | 1775.0 | 250719 | 605 | 366025 | 24.5967 | 1900.7 | 287475
320356 | 23.7908 | 1778.1 | 251607 | 606 |367236 | 24.6171 | 1903.8 | 288426
321489 [ 23.8118 | 1781.3 | 252497 | 607 | 368449 | 24.6374 | 1906.9 | 289379
322624 (23.8328 | 1784.4 | 253388 | 608 |369664 | 24.6577 | 1910.1 | 290333
323761 | 23.8537 | 1787.6 .| 254281 |609|370881 [24.6779 | 1913.2 | 291289
324900 | 23.8747 | 1790.7 | 255176 |610|372100 | 24.6982 | 1916.4 | 292247

326041 | 23.8956 | 1793.8 | 256072 | 611373321 [24.7184 | 1919.5 | 293206
327184 23.9165 | 1797.0 | 256970 | 612 (374544 |24.7386 | 1922.7 | 294166
328329 | 23.9374 | 1800.1. | 257869 | 613 |375769 | 24.7588 | 1925.8 | 295128
329476 [ 23.9583 | 1803.3 | 258770 | 614 376996 | 24.7790 | 1928.9 | 296092
330625 (23.9792 | 1806.4 | 259672 | 615 (378225 |24.7992 | 1932.1 | 297057
331776 [ 24.0000 | 1809.6 | 260576 | 616 379456 | 24.8193 | 1935.2 | 298024
332929 | 24.0208 | 1812.7 | 261482 | 617 | 380689 |24.8395 | 1938.4 | 298992
334084 | 24.0416 | 1815.8 | 262389 | 618 |381924 |24.8596 | 1941.5 | 299962
335241 | 24.0624 | 1819.0 | 263298 | 619 | 383161 [24.8797 | 1944.6 | 300934
336400 | 24.0832 | 1822.1 | 264208 | 620 |384400 | 24.8998 | 1947.8 | 301907

337561 | 24.1039 | 1825.3 | 265120 | 621 |385641 (24.9199 | 1950.9 | 302882
338724 (24.1247 | 1828.4 | 266033 | 622 | 386884 | 24.9399 | 1954.1 | 303858
339889 [ 24.1454 | 1831.6 | 266948 | 623 | 388129 | 24.9600 | 1957.2 | 304836
341056 | 24.1661 | 1834.7 | 267865 | 624 | 389376 | 24.9800 | 1960.4 | 305815
342225 (24.1868 | 1837.8 | 268783 | 625|390625 | 25.0000 | .1963.5 | 306796
343396 | 24.2074 | 1841.0 | 269703 | 626 [ 391876 | 25.0200 | 1966.6 | 307779
344569 | 24.2281 | 1844.1 | 270624 | 627 | 393129 | 25.0400 | 1969.8 | 308763
345744 | 24.2487 | 1847.3 | 271547 | 628|394384 | 25.0599 | 1972.9 | 309748
346921 | 24.2693 | 1850.4 | 272471 | 629 | 395641 |25.0799 | 1976.1 | 310736
348100 | 24.2899 | 1853.5 | 273397 | 630 [ 396900 | 25.0998 | 1979.2 | 311725

349281 (24.3105 | 1856.7 | 274325 | 631 (398161 |25.1197 | 1982.3 | 312715
350464 | 24.3311 | 1859.8 | 275254 | 632|399424 |25.1396 | 1985.5 | 313707
351649 | 24.3516 | 1863.0 | 276184 | 633 | 400689 | 25.1595 | 1988.6 | 314700
352836 (24.3721 | 1866.1 | 277117 | 634 (401956 | 25.1794 | 1991.8 | 315696
354025 | 24.3926 | 1869.2 | 278051 | 635 (403225 |25.1992 | 1994.9 | 316692
355216 | 24.4131 | 1872.4 | 278986 | 636 | 404496 | 25.2190 | 1998.1 | 317690
356409 | 24.4336 | 1875.5 | 279923 | 637 | 405769 | 25.2389 | 2001.2 | 318690
357604 | 24.4540 | 1878.7 | 280862 | 638 (407044 | 25.2587 | 2004.3 | 319692
358801 | 24.4745 | 1881.8 | 281802 | 639 | 408321 |25.2784 | 2007.5 | 320695
360000 | 24.4949 | 1885.0 | 282743 | 640 [ 409600 | 25.2982 | 2010.6 | 321699
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SQUARES, SQUARE ROOTS,
CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000
No. = Dia. ¥ No. = Dia.
No. | Square | Square |~~~ | No. | Square | Square
Root Circum. Area Root Circum. Area

641 [ 410881 | 25.3180 | 2013.8 | 322705 | 681 (463761 | 26.0960 | 2139.4 | 364237

642 (412164 | 25.3377 | 2016.9 | 323713 | 682465124 | 26.1151 | 2142.6 | 365308

643 | 413449 | 25.3574 | 2020.0 | 324722 | 683 | 466489 | 26.1343 | 2145.7 | 366380

644 | 414736 | 25.3772 | 2023.2 | 325733 | 684 | 467856 | 26.1534 | 2148.8 | 367453

645 | 416025 | 25.3969 | 2026.3 | 326745 | 685469225 |26.1725 | 2152.0 | 368528

646 | 417316 | 25.4165 | 2029.5 | 327759 | 686 | 470596 | 26.1916 | 2155.1 | 369605

647 | 418609 | 25.4362 | 2032.6 | 328775 | 687 |471969 | 26.2107 | 2158.3 | 370684

648 [ 419904 | 25.4558 | 2035.8 | 329792 | 688 |473344 (26.2298 | 2161.4 | 371764

649 | 421201 | 25.4755 | 2038.9 | 330810 | 689 (474721 | 26.2488 | 2164.6 | 372845 |
650 | 422500 | 25.4951 | 2042.0 | 331831 | 690476100 | 26.2679 | 2167.7 | 373928

651 | 423801 | 25.5147 | 2045.2 | 332853 | 691 |477481 | 26.2869 | 2170.8 | 375013

652 | 425104 | 25.5343 | 2048.3 | 333876 | 692 (478864 | 26.3059 | 2174.0 | 376099

653 | 426409 | 25.5539 | 2051.5 | 334901 | 693 |480249 | 26.3249 | 2177.1 | 377187

654 | 427716 | 25.5734 | 2054.6 | 335927 | 694 | 481636 | 26.3439 | 2180.3 | 378276

655 | 429025 | 25.5930 | 2057.7 | 336955 | 695 |483025 | 26.3629 | 2183.4 | 379367

656 | 430336 | 25.6125 | 2060.9 | 337985 | 696 |484416 | 26.3818 | 2186.5 | 380459

657 | 431649 | 25.6320 | 2064.0 | 339016 | 697 | 485809 | 26.4008 | 2189.7 | 381553

658 | 432964 | 25.6515 | 2067.2 | 340049 ‘698 487204 |1 26.4197 | 2192.8 | 382649

659 | 434281 | 25.6710 | 2070.3 | 341084 | 699 | 488601 | 26.4386 | 2196.0 | 383746

660 [ 435600 | 25.6905 | 2073.5 | 342119 | 700|490000 | 26.4575 | 2199.1 | 384845

661 | 436921 | 25.7099 | 2076.6 | 343157 | 701 | 491401 | 26.4764 | 2202.3 | 385945

662 | 438244 | 25.7294 | 2079.7 | 344196 | 702 (492804 | 26.4953 | 2205.4 | 387047

663 | 439569 | 25.7488 | 2082.9 | 345237 | 703 (494209 | 26.5141 | 2208.5 | 388151 |
664 | 440896 | 25.7682 | 2086.0 | 346279 | 704 495616 | 26.5330 | 2211.7 | 389256 |
665 | 442225 | 25.7876 | 2089.2 | 347323 | 705|497025 | 26.5518 | 2214.8 | 390363

666 | 443556 | 25.8070 | 2092.3 | 348368 | 706 [ 498436 | 26.5707 | 2218.0 | 391471

667 | 444889 | 25.8263 | 2095.4 | 349415 | 707 |499849 | 26.5895 | 2221.1 | 392580

668 | 446224 | 25.8457 | 2098.6 | 350464 | 708 | 501264 | 26.6083 | 2224.2 | 393692

669 | 447561 | 25.8650 | 2101.7 | 351514 |709|502681 | 26.6271 | 2227.4 | 394805

670 | 448900 | 25.8844 | 2104.9 | 352565 |710|504100 | 26.6458 | 2230.5 | 395919 ‘
671 | 450241 | 25.9037 | 2108.0 | 353618 | 711 | 505521 | 26.6646 | 2233.7 | 397035
672451584 | 25.9230 | 2111.2 | 354673 | 712| 506944 | 26.6833 | 2236.8 | 398153 ‘
673 | 452929 | 25.9422 | 2114.3 | 355730 | 713 | 508369 | 26.7021 | 2240.0 | 399272

674 | 454276 | 25.9615 | 2117.4 | 356788 | 714 (509796 | 26.7208 | 2243.1 | 400393

675 | 455625 | 25.9808 | 2120.6 | 357847 | 715 | 511225 |26.7395 | 2246.2 | 401515

676 | 456976 | 26.0000 | 2123.7 | 358908 | 716 | 512656 | 26.7582 | 2249.4 | 402639

677 | 458329 | 26.0192 | 2126.9 | 359971 | 717 | 514089 | 26.7769 | 2252.5 | 403765

678 | 459684 | 26.0384 | 2130.0 | 361035 | 718 (515524 | 26.7955 | 2255.7 | 404892

679 | 461041 | 26.0576 | 2133.1 | 362101 |719|516961 | 26.8142 | 2258.8 | 406020

680 | 462400 | 26.0768 | 2136.3 | 363168 |720|518400 | 26.8328 | 2261.9 | 407150
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No. | Square | Square sk No. | Square | Square i ied e -

! Root Circum. Area Root Circum. Area
721 | 519841 | 26.8514 | 2265.1 | 408282 | 761 |579121 | 27.5862 | 2390.8 | 454841
722 | 521284 | 26.8701 | 2268.2 | 409415 | 762 | 580644 | 27.6043 | 2393.9 | 456037
723 | 522729 | 26.8887 |- 2271.4 | 410550 | 763 | 582169 | 27.6225 | 2397.0 | 457234
724 | 524176 | 26.9072 | 2274.5 | 411687 | 764 | 583696 | 27.6405 | 2400.2 | 458434
725 | 525625 | 26.9258 | 2277.7 | 412825 | 765 | 585225 | 27.6586 | 2403.3 | 459635
726 | 527076 | 26.9444 | 2280.8 | 413965 | 766 | 586756 | 27.6767 | 2406.5 | 460837
727 | 528529 | 26.9629 | 2283.9 | 415106 | 767 | 588289 | 27.6948 | 2409.6 | 462041
728 | 529984 | 26.9815 | 2287.1 | 416248 | 768 | 589824 | 27.7128 | 2412.7 | 463247
729 | 531441 | 27.0000 [ 2290.2 | 417393 | 769 | 591361 | 27.7308 | 2415.9 | 464454
730 | 532900 | 27.0185 | 2293.4 | 418539 | 770 (592900 | 27.7489 | 2419.0 | 465663
731 | 534361 | 27.0370 | 2296.5 | 419686 | 771 (594441 |27.7669 | 2422.2 | 466873
732 | 535824 | 27.0555 | 2299.6 | 420835 | 772 | 595984 | 27.7849 | 2425.3 | 468085
733 | 537289 | 27.0740 | 2302.8 | 421986 | 773 | 597529 | 27.8029 | 2428.5 | 469298
734 | 538756 | 27.0924 | 2305.9 | 423138 | 774 (599076 | 27.8209 | 2431.6 | 470513
735 | 540225 | 27.1109 | 2309.1 | 424293 | 775 | 600625 | 27.8388 | 2434.7 | 471730
736 | 541696 | 27.1293 | 2312.2 | 425447 | 776 | 602176 |27.8568 | 2437.9 | 472948
737 | 543169 | 27.1477 | 2315.4 | 426604 | 777 | 603729 | 27.8747 | 2441.0 | 474168
738 | 544644 | 27.1662 | 2318.5 | 427762 | 778 | 6056284 | 27.8027 | 2444.2 | 475389
739 | 546121 | 27.1846 | 2321.6 | 428922 | 779 | 606841 [27.9106 | 2447.3 | 476612
740 | 547600 | 27.2029 | 2324.8 | 430084 | 780 | 608400 | 27.9285 | 2450.4 | 477836
741 | 549081 [ 27.2213 | 2327.9 | 431247 | 781 609961 | 27.9464 | 2453.6 | 479062
742 | 550564 | 27.2397 | 2331.1 | 432412 | 782|611524 | 27.9643 | 2456.7 | 480290
743 | 552049 | 27.2580 | 2334.2 | 433578 | 783 | 613089 | 27.9821 | 2459.9 | 481519
744 | 553536 | 27.2764 | 2337.3 | 434746 | 784 | 614656 | 28.0000 | 2463.0 | 482750
745 | 555025 | 27.2947 | 2340.5 | 435916 | 785616225 [ 28.0179 | 2466.2 | 483982
746 | 556516 | 27.3130 | 2343.6 | 437087 | 786 | 617796 | 28.0357 | 2469.3 | 485216
747 | 558009 [ 27.3313 | 2346.8 | 438259 | 787 | 619369 |28.05635 | 2472.4 | 486451
748 | 559504 | 27.3496 | 2349.9 | 439433 | 788 | 620944 |28.0713 | 2475.6 | 487688
749 | 561001 [ 27.3679 | 2353.1 | 440609 | 789 | 622521 | 28.0891 | 2478.7 | 488927
750 | 562500 | 27.3861 | 2356.2 | 441786 | 790624100 | 28.1069 | 2481.9 | 490167
751 | 564001 | 27.4044 | 2359.3 | 442965 | 791625681 | 28.1247 | 2485.0 | 491409
752 | 565504 | 27.4226 | 2362.5 | 444146 |792|627264 | 28.1425 | 2488.1 | 492652
753 | 567009 | 27.4408 | 2365.6 | 445328 | 793 | 628849 | 28.1603 | 2491.3 | 493897
754 | 568516 | 27.4591 | 2368.8 | 446511 | 794630436 | 28.1780 | 2494.4 | 495143
755 | 570025 | 27.4773 | 2371.9 | 447697 | 795632025 | 28.1957 | 2497.6 | 496391
756 | 571536 | 27.4955 | 2375.0 | 448883 | 796 | 633616 | 28.2135 | 2500.7 | 497641
757 | 573049 | 27.5136 | 2378.2 | 450072 | 797 | 635209 | 28.2312 | 2503.8 | 498892
758 | 574564 | 27.5318 | 2381.3 | 451262 | 798 | 636804 | 28.2489 | 2507.0 | 500145
759 | 576081 | 27.5500 | 2384.5 | 452453 | 799 | 638401 | 28.2666 | 2510.1 | 501399
760 | 577600 | 27.5681 | 2387.6 | 453646 |800 | 640000 |28.2843 | 2513.3 | 502655
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No Square Square i b No Square Square g
y Root Circum. Area Root Circum. Area

801 [ 641601 | 28.3019 | 2516.4 | 503912 | 841 | 707281 |29.0000 | 2642.1 | 555497
802 | 643204 | 28.3196 | 2519.6 | 505171 | 842708964 |29.0172 | 2645.2 | 556819
803 | 644809 | 28.3373 | 2522.7 | 506432 | 843 (710649 |29.0345 | 2648.4 | 558142
804 | 646416 | 28.3549 | 2525.8 | 507694 | 844 | 712336 |29.0517 | 2651.5 | 559467
805 | 648025 | 28.3725 | 2529.0 | 508958 | 845 (714025 |29.0689 | 2654.6 | 560794
806 | 649636 | 28.3901 | 2532.1 | 510223 | 846 715716 | 29.0861 | 2657.8 | 562122
807 | 651249 | 28.4077 | 2535.3 | 511490 | 847 |717409 [ 29.1033 | 2660.9 | 563452
808 | 652864 | 28.4253 | 2538.4 | 512758 | 848 |719104 [29.1204 | 2664.1 | 564783
809 | 654481 | 28.4429 | 2541.5 | 514028 | 849 | 720801 [29.1376 | 2667.2 | 566116
810 [ 656100 | 28.4605 | 2544.7 | 515300 | 850 | 722500 | 29.1548 | 2670.4 | 567450
811 | 657721 [28.4781 | 2547.8 | 516573 | 851 | 724201 |29.1719 | 2673.5 | 568786
812659344 | 28.4956 | 2551.0 | 517848 | 852 | 725904 (29.1890 | 2676.6 | 570124
813 [ 660969 | 28.5132 | 2554.1 | 519124 | 853 | 727609 [29.2062 | 2679.8 | 571463
814 | 662596 | 28.5307 | 2557.3 | 520402 | 854 729316 | 29.2233 | 2682.9 | 572803
815664225 | 28.5482 | 2560.4 | 521681 | 855 (731025 |29.2404 | 2686.1 | 574146
816 | 665856 | 28.5657 | 2563.5 | 522962 | 856 | 732736 | 29.2575 | 2689.2 | 575490
817 [ 667489 | 28.5832 | 2566.7 | 524245 | 857 [734449 |29.2746 | 2692.3 | 576835
8181669124 | 28.6007 | 2569.8 | 525529 | 858736164 |29.2916 | 2695.5 | 578182
819 (670761 | 28.6182 | 2573.0 | 526814 | 859 (737881 |29.3087 | 2698.6 | 579530
8201672400 | 28.6356 | 2576.1 | 528102 | 860 | 739600 | 29.3258 | 2701.8 | 580880
821 | 674041 | 28.6531 | 2579.2 | 529391 | 861 | 741321 | 29.3428 | 2704.9 | 582232
822 (675684 | 28.6705 | 2582.4 | 530681 | 862 |743044 | 29.3598 | 2708.1 | 583585
823 | 677329 | 28.6880 | 2585.5 | 531973 | 863 | 744769 | 29.3769 | 2711.2 | 584940
824 | 678976 | 28.7054 | 2588.7 | 533267 | 864 | 746496 | 29.3939 | 2714.3 | 586297
825680625 | 28.7228 | 2591.8 | 534562 | 865 | 748225 |29.4109 | 2717.5 | 587655
826 | 682276 | 28.7402 | 2595.0 | 535858 | 866 | 749956 | 29.4279 | 2720.6 | 589014
827 (683929 | 28.7576 | 2598.1 | 537157 | 867 (751689 |29.4449 | 2723.8 | 590375
828 | 685584 | 28.7750 | 2601.2 | 538456 | 868 |753424 [29.4618 | 2726.9 | 591738
829 [ 687241 | 28.7924 | 2604.4 | 539758 | 869 (755161 | 29.4788 | 2730.0 | 593102
830 [ 688900 | 28.8097 | 2607.5 | 541061 . | 870 [ 756900 | 29.4958 | 2733.2 | 594468
831 (690561 | 28.8271 | 2610.7 | 542365 | 871 (758641 |29.5127 | 2736.3 | 595835
832 | 692224 | 28.8444 | 2613.8 | 543671 | 872|760384 |29.5296 | 2739.5 | 597204
833 [ 693889 | 28.8617 | 2616.9 | 544979 | 873 [ 762129 | 29.5466 | 2742.6 | 598575
834 [ 695556 | 28.8791 | 2620.1 | 546288 | 874 763876 | 29.5635 | 2745.8 | 599947
835 [ 697225 | 28.8964 | 2623.2 | 547599 | 875 (765625 | 29.5804 | 2748.9 | 601320
836 | 698896 | 28.9137 | 2626.4 | 548912 |876|767376 | 29.5973 | 2752.0 | 602696
837 [ 700569 | 28.9310 | 2629.5 | 550226 |877 (769129 |29.6142 | 2755.2 | 604073
838 | 702244 | 28.9482 | 2632.7 | 551541 | 878770884 |29.6311 | 2758.3 | 605451
839 | 703921 | 28.9655 | 2635.8 | 552858 | 879 | 772641 | 29.6479 | 2761.5 | 606831
840 | 705600 | 28.9828 | 2638.9 | 554177 | 880 | 774400 | 29.6648 | 2764.6 | 608212
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SQUARES, SQUARE ROOTS,
CIRCUMFERENCES AND CIRCULAR
AREAS OF NUMBERS FROM 1 TO 1000

S No. = Dia. S No. = Dia.
No. | Square square || No. | Square square
Root Circum. Area Root Circum. Area

881 [ 776161 | 29.6816 | 2767.7 | 609595 |921 | 848241 (30.3480 | 2893.4 | 666207
882 [ 777924 | 29.6985 | 2770.9 | 610980 | 922 (850084 (30.3645 | 2896.5 | 667654
883| 779689 129.7153 | 2774.0 | 612366 | 923 | 851929 | 30.3809 | 2899.7 | 669103
884 | 781456 | 29.7321 | 2777.2 | 613754 | 924 | 853776 |30.3974 | 2902.8 | 670554
885 | 783225 | 29.7489 | 2780.3 | 615143 | 925 | 855625 | 30.4138 | 2906.0 | 672006
886 | 784996 | 29.7658 | 2783.5 | 616534 | 926 | 857476 | 30.4302 | 2909.1 | 673460
887 | 786769 | 29.7825 | 2786.6 | 617927 |927 | 859329 |30.4467 | 2912.3 | 674915
888 | 788544 | 29.7993 | 2789.7 | 619321 |928|861184 |30.4631 | 2915.4 | 676372
889 (790321 | 29.8161 | 2792.9 | 620717 | 929 |863041 | 30.4795 | 2918.5 | 677831
890 | 792100 | 29.8329 | 2796.0 | 622114 | 930 864900 | 30.4959 | 2921.7 | 679291

891 | 793881 | 29.8496 | 2799.2 | 623513 |931|866761 | 30.5123 | 2924.8 | 680752
892 [ 795664 | 29.8664 | 2802.3 | 624913 | 932 | 868624 | 30.5287 | 2928.0 | 682216
893 | 797449 | 29.8831 | 2805.4 | 626315 | 933 | 870489 |30.5450 | 2931.1 | 683680
894 [ 799236 | 29.8998 | 2808.6 | 627718 |934 | 872356 |30.5614 | 2934.2- | 685147
895801025 | 29.9166 | 2811.7 | 629124 | 935 |874225|30.5778 | 2937.4 | 686615
896 | 802816 | 29.9333 | 2814.9 | 630530 | 936 [ 876096 | 30.5941 | 2940.5 | 688084
897 | 804609 | 29.9500 | 2818.0 | 631938 | 937 | 877969 |30.6105 | 2943.7 | 689555
898 | 806404 | 29.9666 | 2821.2 | 633348 | 938 | 879844 | 30.6268 | 2946.8 | 691028
899 [ 808201 | 29.9833 | 2824.3 | 634760 |939 | 881721 30.6431 | 2950.0 | 692502
900 | 810000 [,30.0000 | 2827.4 | 636173 |940 | 883600 | 30.6594 | 2953.1 | 693978

901 | 811801 | 30.0167 | 2830.6 | 637587 | 941 885481 30.6757 | 2956.2 | 695455
902 | 813604 | 30.0333 | 2833.7 | 639003 | 942887364 |30.6920 | 2959.4 | 696934
903 | 815409 | 30.0500 | 2836.9 | 640421 | 943 889249 30.7083 | 2962.5 | 698415
904 | 817216 | 30.0666 | 2840.0 | 641840 |944|891136 |30.7246 | 2965.7 | 699897
905 [ 819025 | 30.0832 | 2843.1 | 643261 |945|893025 | 30.7409 | 2968.8 | 701380
906 | 820836 | 30.0998 | 2846.3 | 644683 |946 | 894916 | 30.7571 | 2971.9 | 702865
907 | 822649 | 30.1164 | 2849.4 | 646107 |947 | 896809 | 30.7734 | 2975.1 | 704352
908 | 824464 | 30.1330 | 2852.6 | 647533 | 948 | 898704 | 30.7896 | 2978.2 | 705840
909 | 826281 | 30.1496 | 2855.7 | 648960 | 949 |900601 | 30.8058 | 2981.4 | 707330
910 [ 828100 | 30.1662 | 2858.8 | 650388 | 950 | 902500 | 30.8221 | 2984.5 | 708822

911 | 829921 | 30.1828 | 2862.0 | 651818 | 951 | 904401 | 30.8383 | 2987.7 | 710315
912831744 | 30.1993 | 2865.1 | 653250 | 952906304 | 30.8545 | 2990.8 | 711809
913 | 833569 | 30.2159 | 2868.3 | 654684 |[953 | 908209 | 30.8707 | 2993.9 | 713306
914 | 835396 | 30.2324 | 2871.4 | 656118 |954|910116 | 30.8869 | 2997.1 | 714803
915 | 837225 | 30.2490 | 2874.6 | 657555 |955|912025 |30.9031 | 3000.2 | 716303
916 [ 839056 | 30.2655 | 2877.7 | 658993 | 956 | 913936 | 30.9192 | 3003.4 | 717804
917 | 840889 | 30.2820 | 2880.8 | 660433 | 957 | 915849 | 30.9354 | 3006.5 | 719306
918 [ 842724 | 30.2985 | 2884.0 | 661874 | 958 |917764 | 30.9516 | 3009.6 | 720810
919 | 844561 | 30.3150 | 2887.1 | 663317 |959| 919681 | 30.9677 | 3012.8 | 722316
920 | 846400 | 30.3315 | 2890.3 | 664761 | 960 | 921600 | 30.9839 | 3015.9 | 723823

B i i i o e
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CIRCUMFERENCES AND CIRCULAR

SQUARES, SQUARE ROOTS,

AREAS OF NUMBERS FROM 1 TO 1000

No. | Square Square el | No. | Square Square ey

; Root Circum. Area Root Circum. Area
961 | 923521 | 31.0000 | 3019.1 | 725332 | 981 | 962361 | 31.3209 | 3081.9 | 755837
962 | 925444 | 31.0161 | 3022.2 | 726842 | 982 |964324 |31.3369 | 3085.0 | 757378
963 | 927369 | 31.0322 | 3025.4 | 728354 | 983 (966289 | 31.3528 | 3088.2 | 758922
964 | 929296 | 31.0483 | 3028.5 | 729867 | 984 | 968256 | 31.3688 | 3091.3 | 760466
965 | 931225 | 31.0644 | 3031.6 | 731382 | 985| 970225 | 31.3847 | 3094.5 | 762013
966 | 933156 | 31.0805 | 3034.8 | 732899 | 986 | 972196 | 31.4006 | 3097.6 | 763561
967 | 935089 | 31.0966 | 3037.9 | 734417 | 987 (974169 |31.4166 | 3100.8 | 765111
968 | 937024 | 31.1127 | 3041.1 | 735937 | 988976144 |31.4325| 3103.9 | 766662
969 | 938961 | 31.1288 | 3044.2 | 737458 | 989 | 978121 |31.4484 | 3107.0 | 768214
970 [ 940900 | 31.1448 | 3047.3 | 738981 |990 | 980100 |31.4643 | 3110.2 | 769769
971 | 942841 (31.1609 | 3050.5 | 740506 | 991 | 982081 | 31.4802 | 3113.3 | 771325
972 | 944784 | 31.1769 | 3053.6 | 742032 | 992 (984064 |31.4960 | 3116.5 | 772882
973 | 946729 | 31.1929 | 3056.8 | 743559 | 993 |986049 | 31.5119 | 3119.6 | 774441
974 | 948676 | 31.2090 | 3059.9 | 745088 | 994 | 988036 | 31.5278 | 3122.7 | 776002
975 | 950625 | 31.2250 | 3063.1 | 746619 |[995 | 990025 | 31.5436 | 3125.9 | 777564
976 | 952576 | 31.2410 | 3066.2 | 748151 | 996 | 992016 | 31.5595 | 3129.0 | 779128
977 (954529 | 31.2570 | 3069.3 | 749685 | 997 | 994009 | 31.5753 | 3132.2 | 780693
978 | 956484 | 31.2730 | 3072.5 | 751221 | 998 (996004 |31.5911 | 3135.3 | 782260
979 | 958441 | 31.2890 | 3075.6 | 752758 | 999 [ 998001 | 31.6070 | 3138.5 | 783828
980 | 960400 | 31.3050 | 3078.8 | 754296
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COOPER'’S LOADING

WHEEL WHICH GIVES MAXIMUM CONCENTRATION FOR TWO SPANS,
OR MAXIMUM MOMENT AT A GIVEN POINT OF A SPAN

E-60 LOADING ONE RAIL

B 5.0 Kips

15.0 Kips

45.0

5

5.
135.0
154.5
174.0
193.5
213.0
228.0
258.0
288.0
318.0
348.0

w

0(35|40(45(50|55|60(|65|70|80(90 [{100|110({120(130(140
4| 5| 5| 6] 7| 7| 8| 9(10({11(12 |13 (14 |15 [17 | 18

300-290
280-270-260
250-240-230 | o
220-210-200
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35| 3| 3| 4| 4(13(13 The shorter span or span segment is ahead except
where the wheel is overlined.

30| 3| 3| 4| 4(13

20 43| 4

15| 3| 3

10| 3
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’
COOPER’S E-60 LOADING—ONE RAIL
MOMENTS IN FOOT-KIPS
A Wheel Load Moment A Wheel Load Moment
0 1 15.0 0
1 P 15 51 5883
2 30 52 6096
3 45 53 6309
4 60 54 6522
5 75 55 6735
6 90
7 105 56 10 228.0 6948
4 57 7176
8 2 £ 45.0 120 58 7404
9 ‘® 165 59 7632
10 2 210 60 7860
11 = 255 61 8088
12 g 300 62 . 8316 ,
~ ) 63 8544
13 3 g8 75.0 345
14 g 420 64 11 258.0 8772
15 = 495 65 9030
16 b 570 66 9288
17 = 645 67 9546
& 68 9804
18 4 £ 105.0 720
19 S : 825 69 12 288.0 10062
20 = 930 70 10350
21 2 1035 71 10638
22 @ 1140 72 10926
£ 73 11214
23 5 g 135.0 1245
24 o 1380 74 13 318.0 11502
25 4 1515 75 . 11820
26 ° 1650 76 12138
27 = 1785 77 12456
28 & 1920 78 12774
29 £ 2055
30 a 2190 79 14 348.0 13092
31 = 2325 80 13440
= 81 13788
32 6 ] 154.5 2460 82 14136
33 o 2614.5 83 14484
34 2 2769 84 14832
35 = 2923.5 85 15180
36 3 3078 86 15528
& 87 15876
37 7 g 174.0 3232.5
38 2 3406.5 88 15 367.5 16224
39 k7 3580.5 89 16591.5
40 = 3754.5 90 16959
41 2 3928.5 91 17326.5
42 a 4102.5 92 17694
43 8 < 193.5 4276.5 93 16 387.0 18061.5
44 J 4470 94 18448.5
45 4663.5 95 18835.5
46 4857 96 19222.5
47 5050.5 97 19609.5
98 19996.5
48 9 213.0 5244
49 5457 99 17 406.5 20383.5
50 5670 100 20790
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COOPER’S E-60 LOADING—ONE' RAIL
MOMENTS IN FOOT-KIPS
A Wheel Load Moment A Load Moment

101 21196.5

102 21603 151 42 552 45084
103 22009.5 152 43 . 555 45637.5
104 18 426 | 22416 153 44 558 46194
105 22842 154 45 561 46753.5
106 23268 155 46 564 47316
107 23694 156" | 5 47, 567 47881.5
108 24120 157 | g 48 570 48450
109 24546 158 |3 49 573 49021.5
A Load Moment 159 E 50 576 49596
110 1 429 24973.5 160 |5 51 579 50173.5
111 2 432 25404 161 ‘|8 52 582 50754
112 3 435 25837.5 162 | 53 585 51337.5
113 4 438 26274 163 | 54 588 51924
114 5 441 26713.5 164 | .o 55 591 52513.5
115 6 444 27156 165 | & 56 594 53106
116 7 447 27601.5 166 | 8 57 597 53701.5
117 8 450 28050 167 |- 58 600 54300
118 9 453 28501.5 168 59 603 54901.5
119 [= 10 456 28956 169 60 606 55506
120 | 311 459 20413.5 170 61 609 56113.5
121 |- 12 462 20874 171 62 612 56724
122 | E 13 465 30337.5 172 63 615 57337.5
1330 .o 14 468 30804 173 64 618 57954
124 |2 15 471 31273.5 174. 65 621 58573.5
125 (= 16 474 31746 175 66 624 59196
126 | © 17 477 32221.5 176 67 627 59821.5
127 |§ 18 480 32700 177 68 630 60450
128 | %19 483 33181.5 178 69 633 61081.5
129 | €20 486 33666 179 70 636 61716
130 21 489 34153.5 180 71 639 62353.5
131 22 492 34644 181 72 642 62994
132 23 495 35137.5 182 73 645 63637.5
133 24 498 35634 183 74 648 64284
134 25 501 36133.5 184 75 651 64933.5
135 26 504 36636 185 76 654 65586
136 27 507 37141.5 186 77 657 66241.5
137 28 510 37650 187 78 660 66900
138 29 513 38161.5 188 79 663 67561.5
139 30 516 38676 189 80 666 | 68226
140 31 519 39193.5 190 81 669 68893.5
141 32 522 39714 191 82 672 69564
142 33 525 40237.5 192 83 675 70237.5
143 34 528 40764 193 84 678 70914
144 35 531 41293.5 194 85 681 71593.5
145 36 534 41826 195 86 684 72276
146 37 537 42361.5 196 87 687 72961.5
147 38 540 42900 197 88 690 73650
148 39 543 43441.5 198 89 693 74341.5
149 40 546 | 43986 199 90 696 75036
150 41 549 44533.5 200 91 699 75733.5
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COOPER’S E-60 LOADING—ONE RAIL
MOMENTS IN FOOT-KIPS

A Load Moment A Load Moment
201 92 702 76134 251 142 852 115284
202 93 705 77137.5 262 143 855 116137.5
203 94 708 77844 253 144 858 116994
204 95 711 78553.5 254 145 861 117853.5
205 96 714 79266 255 146 864 118716
206 97 717 79981.5 256 147 867 119581.5
207 | 98 720 80700 257 | 148 870 120450
208 3 99 723 81421.5 258 g 149 873 121321.5
209 .S 100 726 82146 259 | 150 876 122196
210 g 101 729 82873.5 260 151 879 123073.5
211 5102 732 83604 261 3152 882 123954
212 (5103 735 84337.5 262 E 153 885 124837.5
213 |P 104 738 85074 263 (o 154 888 125724
214" 1+ 105 741 85813.5 264 |+ 155 891 126613.5
215 | o106 744 86556 265 | 4156 894 127506
216 | 0107 747 87301.5 266 | E0157 897 128401.5,
217 § 108 750 88050 267 | & 158 900 129309
218 109 753 88801.5 268 [— 159 903 130201.5
219 110 756 89556 269 160 906 131106
220 111 759 90313.5 270 161 909 132013.5
221 112 762 91074 271 162 912 132924
222 113 765 91837.5 272 163 915 133837.5
223 114 768 92604 273 164 918 134754
224 115 171 93373.5 274 165 921 135673.5
225 116 774 94146 275 166 924 136596
226 2 by 777 94921.5 276 167 927 137521.5
227 118 780 95700 277 168 930 138450
228 119 783 96481.5 278 169 933 139381.5
229 120 786. 97266 279 170 936 140316
230 121 789 98053.5 280 171 939 141253.5
231 122 792 98844 281 172 942 142194
232 123 795 99637.5 282 173 945 143137.5
233 124 798 100434 283 174 948 144084 -
234 125 801 101233.5 284 175 951 145033.5
235 126 804 102036 285 176 954 145986
236 127 807 102841.5 286 177 957 146941.5
237 128 810 103650 287 178 960 147900
238 129 813 104461.5 288 179 963 148861.5
239 130 816 105276 289 180 966 149826 -
240 131 819 106093.5 290 181 969 150793.5
241 132 822 106914 291 182 972 151764
242 133 825 107737.5 292 183 975 152737.5
243 134 828 108564 293 184 978 153714
244 135 831 109393.5 294 185 981 154693.5
245 136 834 110226 295 186 984 155676
246 137 837 111061.5 296 187 987 156661.5
247 138 840 111900 297 188 990 157650 -
248 139 843 112741.5 298 189 993 158641.5
249 140 846 113586 299 190 996 159636
250 141 849 114433.5 300 191 999 160633.5
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NOTES
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ABSOLUTE MAXIMUM BENDING MOMENTS

E-60 LOADING

Positions of Loads f?i;r)rxili?s Be';gi"énl\ei[ﬁrﬂ?’lnts
5 - 8.5
Zt é_ o (15,000 L+ 2% _ 75000
X 11 1
.Q_C)Q 22,500 L — 15,000
" 18 7
' 18.7
@?‘?5@ to (30,000 L+ 15252 _ 300,000
- + + 27.6
SR 27.6 20, 417
H to |33,760 L, + ——— — 450,000
2 QRO '
=
35.0
—?ﬁ@—@- 1o, 38,625 L+ 2722 — 571,500
o OI0] 38.7 .
38.7
to 43,500 L.
Q QOO >G§ QQ 483
: & Mo, 148,375 L 4 425516 _ 4 600,500
Q QQ (D O O Q 535 B
e 53.5 ;
-Q—M.@_C KS_CD_Q_Q_ o 53,250 L+ 122 — 1,254,000
58.5
N T 58.5 439 -
N S : A
O G) (I)G) >(§ 00 00 6%;4 58,125 L. + 1,546,500
} —
22 63.4 i, 181
o D@ (o 163,000 L.+ 5" — 2,004,000
9 51 675 !
Wheels
Spans Son Equations for Length “X'' of Uniform Load on Span
pan
n |3 ~
! 8 C240.6 [8.4 (L—35)—292.85]—C X=0 08 to 1.99
B |0 | g [x-CEEICIEEmILC | X a1y
74 |o1-14 7 /C?+0.6 [9.05(L—35)—339.65]—C | X =0.93 to 5.99
e .01-82' EQ fo X— o5 C=18.1—0.1(L—35)
" £3-99—T " :
. 1.55-83 8 |x=/CH06 9.7 (L—35) —389.70]—C | X=4.95 t0 15.13
o fo o3 C=194-0.1(L—35)
100 4 v x ~ =
2.69-100 _ +/C'F06[11.7 (L—40)—566.70]—C | X =7.31 to 11.77
fo | f13a01 :@ to X= e C=23.4—0.1(L—40)
108 2 3 T -
444-108! _V/C2+0.6[13.7 (L—45) —763.70] —C | X =4.56 to 12.14
| 2.86-120" .._@ to [X= o C=214-0.1(L—45)
121
to 3g2-121, &, _ \/C*F0.6[14.2(L—45)—818.20]—C| X =11.58 to 16.65
120 | 285 129’ EQ b 038 C=28.4—0.1(L—45)
and over
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EQUIVALENT UNIFORM LOADS
COOPER’S E-60 LOADING—ONE RAIL
Span End .1 Point .2 Point .3 Point .4 Point Center
30’ 6302 5928 5544 5600 5504 5467
40’ 5655 5292 5060 5024 4938 4914
50’ 5233 4901 4766 4675 4594 4541
60’ 4900 4580 4476 4436 4372 4316
70" 4735 4340 4276 4196 4180 4183
80 4658 4308 41907 4062 4062 4050
90’ 4573 4261 4152 4024 3965 3955
100’ 4500 4214 4099 4008 3943 3864
110/ 4418 4161 4062 4002 3938 3827
120’ 4342 4098 4012 3954 3916 3830
130’ 4272 4037 3954 3882 3877 3816
1407 4206 - 3994 3897 3800 3820 3794
150" 4147 3948 3840 3742 37?9 3763
160" 4092 3906 3785 3707 3709 3730
170/ 4042 3864 3752 3668 3665 3686
180’ 3996 3823 3709 3638 3643 3643
190’ 3954 3785 3668 3606 3615 3601
2007 3916 3748 3630 3577 3589 3558
2507 3758 3605 3499 3475 3446 3371
3007 3647 3497 3408 3389 3319 3256
3507 3563 3416 3343 3308 3234 3188
400" 3499 3353 3301 3240 | 3180 3144
450" 3448 3304 3262 3190 3142 3114
500’ 3406 3268 3223 3154 3115 3092

\
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188 THE PHOENIX BRIDGE.COMPANY
MAXIMUM MOMENTS AND SHEARS
COOPER’S E-60 LOADING—ONE RAIL

_Span Maximum SHEARS _Span Maximum SHEARS
in Feet Moment, End |14 Point | Center |in Feet Moment b End 14{ Point | Center
11 98.5 49.1 | 31.3 16.3 41 1027.0 1152 | 71.3 33.5
12 120.0 526 | 324 17.5 42 1070.4 117.1'] T2.4 33.8
13 142.6 55.4 | 33.5 18.5 43 1114.0 119.0 | 73.3 34.3
14 165.0 o7.8 | 35:8 19.3 44 11574 120.8 | 74.3 34.8
15 187.6 60.0 | 37.4 20.0 45 1201.0 122.6 | 75.2 35.2
16 210.0 63.7 | 39.4 20.6 46 1244 .4 124.2 | 76.1 35.5
17 232.6 67.1 [ 41.0 21.1 47 1288.0 125.9 | 77.2 35.9
18 255.0 70.0 | 42.5 21.6 48 1331.4 1276 | 78.1 36.2
19 279.8 72.6 | 43.8 21.6 49 1378.4 129.2 [ 79.2 36.7
20 309.4 75.0 | 45.0 21.5 50 1426.4 130.8 | 80.2 37.3
21 338.9 2| 47.2 22.2 51 1474.6 132.5 | 81.1 37.8
22 368.5 79.1 | 49.1 22.8 52 1522.8 134.2 | 82.1 38.3
23 398.2 80.9 | 50.9 23.3 53 1571.0 135.7 | 83.0 38.6
24 427.8 83.2 | 524 23.9 54 1621.6 137.4 | 84.1 39.1
25 457.6 85.2 | 54.0 24.4 55 1674.8 139.0 [ 85.2 39.6
26 487.2 87.1| 55.3 24.8 56 1728.1 140.6 | 86.3 40.0
27 517.0 88.9 | 56.6 25.3 57 1781.3 142.2 | 87.4 40.3
28 548.3 90.6 | 58.0 25.7 58 1834.6 143.8 | 88.3 40.7
29 582.0 92.3 | 58.8 26.0 59 1890.4 1454 | 89.3 41.3
30 615.7 94.6 | 60.0 26.5 60 1948.3 147.0 | 90.1 41.8
31 649.4 96.6 | 61.1 27.2 61 2006.3 148.7 | 91.1 42.2
32 683.2 98.7 | 62.3 28.1 62 2064.4 150.2 | 91.9 42.7
33 716.9 100.4 | 63.5 28.9 63 2122.3 151.9 [ 929 43.2
34 750.6 102.1 | 64.7 29.5 64 2183.3 154.0 | 93.7 43.7
35 784.4 103.8 | 65.8 30.2 65 2246.3 155.8 | 94.7 44.0
36 823.0 105.8 | 66.7 | 30.8 66 2309.3 157.4 | 95.5 | 44.5
37 861.5 107.9 | 67.6 31.4 67 2372.3 159.6 | 96.5 44.9
38 900.0 109.7 | 68.3 31.9 68 2435.3 161.6 | 97.3 45.4
39 940.0 111.5 | 69.0 32.5 69 2498.3 162.8 | 98.3 45.7
40 983.4 1132 | '70.1 33.0 70 2561.3 165.7 | 99.1 46.1
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MAXIMUM MOMENTS AND SHEARS
COOPER’S E-60 LOADING—ONE RAIL

_Span Maximum SHEARS v _Span Maximum SHEARS

n Feet Moment End |24 Point | Center | in Feet Moment End | !4 Point | Center
71 2624;5 167.8 | 100.1 | 46.7 | 101 4928.4 | 226.8

72 2688.2 |-170.0 |-100.9 | 47.0 | 102 5021.8 |228.6 | 132.1 | 59.9
73 2752.6 172.2 | 1019 | 47.5 | 103 5116.3 230.5

74 2819.8 174.4 | 102.7 | 48.0 | 104 5212.8 |232.3 | 134.3 | 60.7
75 2888.3 176.5 | 103.6 | 48.5 | 105 5306.4 |234.1

76 2957.6 178.8 | 104.5 | 49.0 | 106 5401.2 |[235.9 | 136.4 | 61.4
77 . 3027.4 180.6 107 5498.4 | 237.7

78 3097.6 182.5 | 106.2 | 49.8 | 108 5616.0 239.4 | 138.6 | 62.3
79 3168.2 184.4 . 109 5722.8 |241.2 ;
80 3239.4 186.2 | 108.0 | 50.5 | 110 5829.6 243.0 | 140.9 | 63.1
81 3311.2 188.4 111 5936.4 | 244.8

82 | 3383.4 190.3 | 109.8 | 51.6 | 112 6042.0 |246.6 | 143.0 | 63.8
83 3461.0 192.2 113 6150.0 248.3

84 3534.6 194.3 | 1116 | 52.6 | 114 6259.2 250.0 | 145.1 | 64.7
85 3611.8 196.1 115 6367.2 | 251.8

86 3689.3 198.1 | 113.8 | 63.4 | 116 6477.6 253.6 | 147.4 | 65.4
87 3767.4 200.2 117 6585.6 255.2

88 3846.0 |202.1 | 115.7 | 54.2 | 118 6697.2 |257.0 | 149.5 | 66.2
89 3925.1 204.0 119 6807.6 258.8

90 4004.5 205.8 | -118.1 | 55.1 | 120 6921.6 260.5 [ 151.7 | 67.0
91 4084.6 |207.7 121 7029.6 | 262.2

92 4165.0 209.6 | 120.4 | 55.9 | 122 7144.8 264.0 | 153.7 | 67.8
93 *4246.1 211.7 123 7260.0 | 265.7

94 4327.6 213.5 | 122.6 | 56.8 | 124 7376.4 | 267.5| 156.0 | 68.6
95 '4409.4 215.4 125 7492.8 |269.2

96 4491.8 |217.2| 125.0 | 57.5 | 126 |- 7609.2 |270.7 | 158.0 | 69.5
97 4574.6 | 219.2 127 7726.8 |[272.5

98 4658.0 |221.3| 127.4 | 58.3 | 128 78444 |274.2 | 160.1 | 70.3
99 47422 223.1 129 7963.2 [275.9

100 4834.8 |225.0 | 129.8 | 59.2 | 130 8082.0 |[277.6 | 162.3 | 71.3

%
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WEIGHTS OF SINGLE TRACK DECK GIRDER SPANS
E-60 LOADING A.R.E.A. SPECIFICATIONS 1925

2000
1900 DEPTHS OF GIRDERS »
140 7
1800 44— 120 =
7 9 7
g S
100 ¢ 7
)700 '; Z.
g0t
4 < 7
60 e o
1600 ,/ 608 -
3 - -
5 - 250
g 1500 30 50 70 90 U0 (30 o >
£ Span in feet 4 7a
w = j
3 1400 va A 225
B - y. 7/ 3
“ 7 g
: 2
% 1300 - 200
3 A o
9 7 Z <
3 / g
= 1200 ~1+ ~ nsg
- (] -
é ¢, £
— 4 7 w0
° .
g 1oe s a‘:‘ l50§
i A A 4
£ 1000 JA & 7 1255
B0
3 7 A° ¥ @
g Z £
- 3
Q00 L = 100 -
7 A ;
1 7 !
800 e L 152
A 2z
¥4 A
1z
700 — 80
4 2
y.a pZ
¢ i
600 = 25
500 o
WS40 50760 .70 @07 GolF 00 | N0" =120, 150

ngs are not included)

Span in feet c. to c. of Bearings




192 THE PHOENIX BRIDGE COMPANY
BENDING MOMENTS IN TRUSSES
E-60 LOADING ONE RAIL
MOMENTS IN THOUSANDS OF FOOT POUNDS
Number | panel PANEL LENGTHS IN FEET
P of s | Point
oy 15 16 17 18 19 20 21 22
A 1 1508 1682 1864 2051 2246 2475 2728 2988
2 1942 2183 2435 2688 2956 3239 3533 3844
5 1 1898 2147 2413 2692 2974 3280 3601 3934
2 2772 3119 3468 3854 4274 4732 5216 5720
1 3323 3676 4034 4414 4811
6 2 5166 | 5734 | 6307 | 6899 | 7499
3 5587 6217 6895 7585 8305
1 4746 5180 5642
7 2 7591 8297 9036
3 9175 | 10016 | 10895
Number | panel PANEL LENGTHS IN FEET
P o 1 Point
i 23 24 25 26 27 28 29 30
1 4274 4622 4980
5 2 6232 6768 7312
1 5219 5640 6074 6521 6979 7451
6 2 8107 8723 9352 | 10024 | 10752 | 11496
3 9046 9799 | 10585 | 11388 | 12205 | 13036
1 6120 6614 7123 7648 8188 8743 9314 9900
7 2 9806 | 10610 | 11435 | 12282 | 13175 | 14090 | 15026 | 15996
3 11791°| 12731 | 13734 | 14776 | 15845 | 16936 | 18047 | 19181
i | 6995 7560 8144 8747 9367 | 10007 | 10660 | 11340
2 11568 | 12516 | 13493 | 14496 | 15540 | 16625 | 17736 | 18876
8 3 14371 | 15578 | 16813 | 18077 | 19396 | 20743 | 22118 | 23521
4 15349 | 16555 | 17785 | 19050 | 20358 | 21690 | 23053 | 24487
1 7851 8490 9147 9825 | 10530 | 11250 | 11994 | 12759
2 13299 | 14382 | 15510 | 16668 | 17865 | 19116 | 20406 | 21720
9 3 17241 | 18369 | 19833 | 21333 | 22884 | 24486 | 26124 | 27801
4 18822 | 20316 | 21846 | 23418 | 25004 | 26712 | 28413 | 30204
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E-60 LOADING ONE RAIL
SHEARS IN THOUSANDS OF POUNDS
B
28|28 PANEL LENGTHS IN FEET
55| 2
Zs 15 16 17 18 19 20 21 22
1 1004 | 1048 108.7 113.4 118.1 123.7 129.8 135.8
g2 488 51.4 54.0 56.6 59.3 61.6 63.7 65.9
3 127 14.0 15.2 16.2 172 18.0 18.7 19.4
1 126.5 134.2 142.0 149.5 156.5 163.9 171.5 178.8
2 76.1 79.6 82.9 86.9 90.8 949 99.1 103.3
9|3 874 o 896 |, 412 43.0 L4438 46.4 48.2 49.9
4 8.6 9.8 10.8 11.6 125 132 13.9 144
1 184.7 193.4 201.7 210.2 218.6
2 121.4 127.4 1333 139.2 144.8
o e 70.7 73.3 76.2 79.9 83.5
4 o - 347 36.2 377 39.2 40.7
5 8.6 9.4 10.0 10.6 11.2
1 237.2 240.7 256.4
2 170.4 177.5 184.3
3 11197 117.0 121.9
| 4 . 64.3 66.6 69.4
5 314 32.9 341
6 77 8.3 8.8
o] *
é £(2E > o) PANEL LENGTHS IN FEET
5 | &2
Zg 23 24 25 26 27 28 29 30
1 185.9 192.6 199.2
2 107.9 112.1 116.0
=13 51.5 53.0 54.6
4 15.0 15.5 16.1
1 226.9 235.0 243.0 250.8 258.5 266.0
2 150.5 156.1 161.4 166.8 172.2 177.6
6|3 87.5 91.1 94.3 97.8 101.2 104.4
4 420 433 44.6 45.8 47.0 482
5 11.6 12:1 12.6 13.1 13.6 14.0
i 266.0 275.6 284.9 294.1 303.2 312.2 321.1 330.0
2 191.0 197.8 204.2 211.0 217.8 2244 231.0 237.5
3 126.8 131.8 136.3 140.9 145.3 149.6 154.0 158.2
o7 | 4 72.8 76.0 79.0 82,0 84.8 87.7 90.5 93.4
5 353 [ 365 37.6 38.6 39.7 408 419 42.8
6 9.2 9.6 10.2 10.6 11.0 11.4 11.8 12:2
1 | 304.1 315.0 325.8 336.4 346.9 357.4 367.7 378.0
2 | 2300 238.0 245.9 253.9 262.0 270.0 277.9 285.8
3 165.4 171.2 177.1 182.8 188.4 193.8 199.4 204.8
8| ¢ 109.2 113.5 117.6 121.6 125.5 129.4 133.2 137.0
5 62.5 65.0 67.7 70.1 72.6 75.2 77.8 80.2
6 30.2 31.3 323 33.2 34.2 35.2 36.1 37.0
7 74 7.8 8.3 8.7 9.1 9.5 9.8 10.2
1 | 3414 354.0 366.0 3780 390.0 402.0 4137 425.4
2 | 267.9 277.2 286.5 296.1 305.4 315.0 324.3 333.3
3 | 2028 210.0 216.9 224.1 231.0 237.6 244.5 2514
4 145.5 150.6 156.0 160.8 166.2 171.0 175.8 180.6
9|5 95.4 99.3 102.9 106.8 110.1 113.7 117.0 120.6
6 54.9 57.0 59.4 61.8 3.9 66.0 68.1 70.2
7 25,5 26.2 27.2 28.2 29.2 30.3 315 32,6
8 6.0 4 6.8 7.1 7.5 7.9 8.2 8.6
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STRESSES IN VIADUCT COLUMNS DUE
TO TEMPERATURE CHANGES

A = movement in inches to one side = .0000065 X T?o X 12D f where D = the distance in
o i 1 lin. ft. to the nearest fixed
! = length of Col. ininches; L = do.infeet, = 13 point.
d = distance in inches from neutral axis to extreme fibre, in direction of movement.
T = change of Temperature in degrees Fahrenheit.
f = maximum fibre stress due to Temperature Bending ( = #)
E = Modulus of Elasticity = 29,000,000.
A
Mo 5
=|a A 6EIA
p =T : To=T\=5= “M=M,=M,=
] L Case 1—Fixed Top ¢ GEI i ;
£ _A & Bottom. 6EAd _ 1,208,400 Ad
S =T == ===  (Top & bottom)
Ld
M
w
7Y
Mo 1 1’/'2'
=5 Half Fixed
e 21 oy Ml 3EIA
o 42400 e o =Ti=5 = . M=M,=M, =2
6 A BARC X : 3EAd _ 604,200 Ad
2 "T=5 Half Fixed f= le —A (Top & bottom)
Bot.
'
Ly
4E1
Mo A T0=2A= EieMo—M) | M,=2EA
o= T 1 5EIA
o T n Half Fixed T11=7 =ggiCMi—Mo) | Mi==;
5 T=7 Case3{ Top. { _AEAd_805,600Ad
=, Fixed Bot. =7 ==z (Top)
M S5EAd _ 1,007 OOOAd
R f,=E0d 10070044 g )
M
= To=—& =L (2M,—M)) Mo=0
by 2l A A
I .8 Pin at Top. e, I 0E1(2M' Mo) l Ml_
L 1T Case 44 .
:° Fixed Bot. f,=0 (Top)
Lo
ML\A fl 3E12Ad 604, 200Ad (B t)
7
/z‘—.IE
a
M l
2y A To= _%=éﬁ(2M0_ 1) M0=0
Tol=-3 o
4l g 3EIA
L = Pin at Top. Ti= 21 6EI(2M: Mo) MI—T
& =% :
5 T 1 Case 5 Haéf(')glxed fo=0 (Top)
M\ s f1_3E2lAzd 302, 100Ad (BOt)
e
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WEIGHTS OF
SINGLE TRACK THROUGH TRUSS SPANS
E-60 LOADING " A.R.E.A. SPECIFICATIONS 1925

2000

41400

£ _lisoo

1700

L — 1600

1500

Vi 1400

= 1300
1200
L 1100
1000
900
£ 800
700
- ©00
7 500
- 400
- - 300
e 200

Total Weight of Span in thousands of pounds

100 150 200 250 300 350 400

Span in feet c. to c. of Bearings
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STEEL CENTERING FOR CONCRETE
ARCHES

The curves on the opposite page can be used for estimating the
weight of steel trusses and bracing for centering concrete arches.
The weights of wedges or other lowering devices, and of the sup-
porting bents are not included.

The trusses are designed with top chords approx1matoly fitting
the intrados of the arch, and spaced so as to receive lagging sup-
ported on nailers bolted to the top chords.

Nos. 1, 9, 10, 11, 12, 13, 15, 23 and 24 are designs of simple
trusses supported at the piers and at the middle of the arch span.

Nos. 2, 3, 6, 8 and 14 are simple trusses supported only at the
piers.

Nos. 16, 18, 20, 21 and 22 are two hinged or three hinged arches
with ties.

Nos. 7, 17,19, 25 and 26 are two hinged or three hinged arches
without ties.

The lower curve, whose equation is W = Sﬁ—o + 8, is a fair
average of the first three of the above classes. Designs of the
first class generally fall below the curve, while those of the third
class fall above the curve.

The upper curve, whose equation is W = %Ifﬂ + .019L should
be used only for steel arches without ties.

The weight carried per pound of steel, given by the diagram,
includes the weight of the steel itself, hence one pound should be
subtracted from the diagram figure.

Example

Required :—Steel to center 2-160 ft. Concrete Arch ribs of total
weight, including lagging, etc., of 1,400,000 lbs.

Assuming centers of 3 hinged arches with ties, supported on
wooden bents 155 ft. c.c.—Enter diagram at 155 ft. to intersection
with lower curve at 13.2 1bs.

Approx. wt. of steel = 1,400,000 + (13.2 — 1.0) = 114,800 Ibs.

Assuming centers of simple trusses supported on wooden bents
both at the piers and at the middle of the arch span, 77 ft. c.c.

Approx. wt. of steel = 1,400,000 <+ (18.3 — 1.0) = 81,000 lbs.
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REACTIONS OF CONTINUOUS BEAMS

k R: R:2 Rs
0 1.00000 .00000 .00000
Yo .87525 .14950 —.02475
§) .86146 .16597 —.02743
s .84424 18652 —.03076
s 82215 21284 —.03499
s 79282 .24769 —.04051
s 75200 .29600 —.04800
*fy 72497 .32784 —.05281
s 69141 .36718 —.05859
2 .64869 41691 —.06560
310 63175 43650 —.06825
s .59260 48147 —.07407
3/g .54443 .53614 —.08057
2/s .51600 .56800 —.08400
3 .48397 .60349 —.08746
/s 46640 62276 —.08916
2 40625 .68750 —.09375
5/ 34842 74760 —.09602
47 .33236 76385 —.09621
3ls .30400 79200 —.09600
5/s 27979 81542 |.—.09521
2/ .24074 .85185 —.09259
"o 21075 87850 —.08925
S .19825 .88921 —.08746
3y 16797 191406 —.08203
Iy .14540 93142 —.07682
4s .12800 .94400 —.07700
5/ .10301 96065 —.06366
82 .08601 97084 —.05685
/s 07373 97754 —.05127
8/q 06447 98217 —.04664
/o 05725 98550 —.04275
1 .00000 1.00000 .00000

THREE SUPPORTS

o

s e
) Rz Ra
2 =k — 2R;

Ri=1—-k+R;

FOUR SUPPORTS
PARTIALLY CONTINUOUS

kL

= rL =

R R:Rs Ra
k — k3

R‘= —m Rz =k —2R‘

Ra=—'R4 Rx=1—k+R4
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BENDING MOMENTS AND SHEARS IN
SWING BRIDGES
CONTINUOUS OVER THREE SUPPORTS

In the following tables are given bending moments and shears for
four and five panel swing spans, for the continuous condition. In
all cases the values can be found closely by multiplying the simple
span moment or shear by the ratio of the influence area of the con-
tinuous span, to that of the simple span, for the point. This ratio
can be determined for moments by means of the equations below,
without computing the ordinates of the influence line. For shears
the influence areas must be computed to obtain the ratios.

1 n equal panels

r =t

Uplift

] l

x=kl T I

Positive Moments

4}’?

Positive Moments
Paneled Bridge

np=1"rl ]
Jor [ |
Partially Continuous
Uplift

el

Positive Moments

Area of influence line for uplift = %
l

For paneled bridge. Area = & (nzn_zl

Area for simple span = Lz_")
Area for continuous span = # — ;—:;
1

Rati():l'—m ?

Area for simple span = p_’—’x(;—-x)_

Area for continuous span =

p2x (n—x) nxp? n?—1

2
Ratio = 1 — }§. =t

8°n (n—x)

! 2=
Area paes

= 1612ar* no?
p?’x (n—x) nxp? n?—1
Area = 2 16+24r * n?

Ratio to area forsimple span =1 — A

36 =t

n?—1

8Fi2r n(n—x)
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BENDING MOMENTS IN EIGHT PANEL
SWING BRIDGE

THREE SUPPORTS—-E-GO LOADING ONE RAIL

Conditions of loading: Any length of uniform load following one or two
engines, no uniform load in front of engines, loading continuous, wheels of
the tender are not separated from the drivers. These conditions apply also
to the three tables following.

Ratio to
Panel Moment Wheelat simple
length Ft.-kips point span M

B s 4 5 6 do| 200 (I e
4Panels @ P 4 Panels @ P )
| 25 3214 (13— | 1 | .847
Influence lines for values-% 577 | <8 _5_
5 4512 «~5(1 | .848
4 APy R 80| Zg18 |14 | 4
2 § 8 e
b s g § 8
et o B o0| 2510 <132 [ .775
| —736 | 15— | 4
1.265 . : : o5 | 8728 | 12| 2| .772
S .843 Ratio to simple span area —1154 | «<8]| 5
¥4 Point 30| 5803 (<112 | .769
® ~ @ -1636 |14— | 4
T T
R 3 8. ¢
! : : 90| 1380 | 4—|3 | .558
: ~1104 |15 | 4
1 25 |° 2063 | 4— | 3 | .544
% = .766 Ratio to simple span area -1732 | <85
34 Point 2873 | 5—| 3 | .540
X gl o A 30| 2454 (14| 4
B &8 I/T__—_:\!\
. ] 1 1 1
e X0k
| . s ) d
797 . A
g5 = 081 Ratio to simple span area
Center 20| 2548 | <10 | 2

1.8’
m 25| 4052 | <12 | L8,

| 1 |
1 ! 1 1
in o n
2 g 8 B § 30| 5803 | «14 3
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SHEARS IN EIGHT PANEL SWING BRIDGE
'THREE SUPPORTS—E-60 LOADING ONE RAIL

Ratio to
simple
Panel Shear Wheel at  span
length kips point shear
2 3 4 S J 45.7 | «3 | 2 | .743
4Panels @ P | 4Panels @ P 20 t22_7 a5 | 14l 196
) g
+564.1)| <3| 2| .755
et e, At . B! 280} 8|1 LA
A e SO R a0 | +570 | 4 [ 2 | 601
: T T —223|3—>|1]| 1.33
g | o g o
& \ 8 8°8
468 . ]
T67 — 730 Ratio to simple span area.
221 :
'167 = 1.325 < [y “” “" “"
3rd Panel : 20 :;gg (3__5) g 1.238
! 3 05| —87.8| 3> | 2| 1.226
f N2 oS g il earlia
e e 100.0| 4— | 2 | 1.212
T —100. — :
T S T 30| _958| 8|2
& & 9 § 8
% = 1.255 Ratio to sirﬂple span area
4th Panel
20 —142.0| 4— | 3 | 1.147
—153.7| «13| 3
25 —175.0| 4— | 3 | 1.153
—191.9| «13] 3
30 —204.7| 5— | 3 | 1.153
—225.6 | «14| 3
Center Reaction ;
n 0
~ ~ o < ~ r~
2 8 3 8 & & &
} ! i { i i | Center
| : : | i : | Reaction
I
b Tt Tl 20[361.7]«<5| 2 |1.213
| == e
{eoha T o 25431.9| 14 |Center| 1.214
. 130 |501.2| 2| 1 |1.225
4.937 _ 1.234 Ratio to simple span area 9150 ik

4.0
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BENDING MOMENTS IN TEN PANEL
SWING BRIDGE
THREE SUPPORTS—E-60 LOADING ONE RAIL

Ratio to
Panel Moment Wheel at simple
length Ft.-kips point span M
L I B 2800 | «4 | 1 |.854
. S Panels @ P | S Panels @ P 20| Zosg :7 6
- M x| 4259| <4 | 1 |.855
Influence lines for values of 7 3 412| <4 | 5
1/; Point p——
5 @ 30 5922 | «5 | 1 |.857
02 . 9 —587| <4 | 5
LRt S
1
5 g Q3 oot 38799[12—] 2 | .803
% = .85 Ratio to simple span area = —519) «7)6
5860 | 12 2 |.801
%; Point 25| o3| 4|5
g 8 8 2 8162 |13— | 2 |.803
'? T ? e T 30 —1174| «4| 5
| | | ¢ o @©
\\i// 25 8 g
;;% = .80 Ratio to simple span area 20 _3:;%3 ‘_(_lg g G~
3/s Point 25 5152 | «12| 3 |.705
| —1235| «<4| 5
28 s 3 —
N B o 8 |5 | 7181|<13|3 |.706
e A ’ 8‘:‘ - —1761 | «4|5
\\/ N N o X
271) = .70 Ratio to simple span area 20 1394 | 4— | 4 | .425
/i —1037 | <7 | 6
s 2070 | 4— | 4 | .416
0 & 25 —~ :
§355 T | |Zl048] 4|5
r—— ; 2880 | 5 | 4 | .417
R M g 8 8 ¢ 30| _2348| <4 |5
AR SRS
g% = .40 Ratio to simple span area
t.
atier 20| 4139 | <10 | 3
SO e TR T o WY G Bt P Y YT B
Q o o
$ &8 8 2 2§ 3 30| 9047 | <13 | 3
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SHEARS IN TEN PANEL SWING BRIDGE
THREE SUPPORTS—E-60 LOADING ONE RAIL
Ratio to
simple
Panel Shear Wheelat span
length kips point shear
e 3 & S & 7 8
5 Panels @ P 5 Panels @ P +68.4|<3| 2| .721
' 20| _236(7]|6
2nd Panel £t 3
0w ¥ ®© +88.4(<4| 2 | .758
s 8 8 Y 25| Z292|«4|5
-2 . B el s e U - e f
T 1
®© N 0 ¢ +106.0|«4| 2 | .774
.'.’._\1/‘/ B g 30| _337|4|5
18(1;32 = .768 Ratio to simple span area
Lt v e ik e oo | +324[<2[3 [ 698
Bed Panel Rl —59.0|3—| 2 |1.271
. S|
p:4 +383|«<2|3 | .701
N\® S |%]| —e00|3—|2|12684
s —" T @ o | +436|<2[ 3 | .689
3 3 5 § 8 3 30| Z792|3-| 2 |1.252
@ = .677 Ratio to simple span area
R s ady 6 o o0 |—114.2] 3—[ 3 [1.204
4th Panel 5 —125.2«13| 3
© 25 —140.5| 4—| 3 | 1.212
TR R E —156.0 |«13| 3
L 1 1 L P e S—— — e
b ol —165.2| 4| 3 | 1.209
< o N o 9 30
- I 52 3 —184.1|14| 3
% = 1.221 Ratio to simple span area
5th Panel 20 —187.6| 4—| 4 | 1.145
. —204.1{13| 4
il o o5 | —228.4| 4 4 | 1.147
T — —244.1 [«14| 4
Ik el SR T A 3 T gt
o © —263.8| 5—| 4 [1.145
3 §$ 8 & & & o 3 30| _275.9 14| 4
z:—g = 1.15 Ratio to simple span area
Center Reaction e
enter
® © o 3 ® S 8 g ¥ Reaction
0 e O s Qe oy P B
£ . s T ; : 2434.2 14 [Center|1.221
T e SE E Ny 25 520.4 17 |Center|1.235
Ty -
S g 30 607.1/—11[.7" left |1.244
g% = 1.24 Ratio to simple span area i
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DEFLECTIONS

The deflection at a point of a beam distant mL from the left support, due to
a load distant kL from the support, is, when mL < kL,

PL3
D = 57 [(2k — 3k* + k)m — (1 — k) m]
and when mL > kL, D ?’}g s 3 3
= 55 [(@m — 3m? + m*)k —(1 — m) k']

The table on the oggoaite page gives values by
3 .

r__kL__.lp which to multiply 1 to obtain D for various

le I values of k and m. This table may be used to find

the deflection at any point due to one or more con-
centrated loads and also to find reactions of con-
tinuous beams in certain cases.

Let k =]:52‘?( and m = .65
P : R, = P Do = p 2118 = 6803P
= Dmk is the deflection at the support R,, due to a
m R: load P, distant kL from the left support, the support
L R, being removed. Dmm is the deflection at R,

due to a unit load at Ra.

Formulas giving the deflection of beams in terms of the maximum fiber
stress are convenient,

mL

kL

1 4fL L A
T T D= 2Ed2 or ﬁ when f = 10000 #/in.? '
E = 30,000,000 #/in.2
_ 30fL2 o

D a4 O 7ooq When f = 10000 #/in.?
E = 30,000,000 #/in.?

D = deflection in inches. The above formulas are for a fiber stress of 10000#/in.?
f = maximum fiber For other fiber stresses the deflections are propor-
stress. tional. For unsymmetrical sections d is to be taken
L = length in feet. as twice the distance from the neutral axis to the
E = Young’s modulus. most extreme fiber.
d = depth of symmetrical

section in inches.

CENTER DEFLECTION OF BUILT GIRDERS

An approximate formula for the center deflection of a built girder with cover
plates, carrying a uniform load, may be found by assuming the unit flange
L stress to be uniform and of maximum value beyond
c the ends of the outermost cover. D is in inches,

L is in feet.

MUY &, e
: D=3 ‘I"F*‘E)

i L Values of ¢ and the bracketed quantity:
v ¢c=1.0 .208
. .216
.230
243
249
.250

= X

-
// \\

Assumed variation of
unit flange stress.

IS SN
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r](_l,‘lp The deflection at any goint of a beam supporting
I a concentrated load=%><C, in which C is a con-
n—m—L-J stant whose value is given in the table for values of

m and k varying by .05.

s | .05 .10 15 .20 .25 .30 .35 .40 .45 .50

05 |.00075 | .00141 |.00195 |.00238 | 00272 | .00296 | .00311 |.00319 | .00319 | .00311
.10 | .00141 | .00270 | .00379 | .00467 | .00534 | .00583 | .00615 | .00630 | .00630 | .00617
15 | .00195 | .00379 | .00542 | .00675 | .00778 [ .00853 | .00902 | .00926 | .00928 [ .00909
.20 | .00238 | .00467 | .00675 |.00853 | .00994 | .01097 | .01165 | .01200 | .01205 01183
.25 |.00272 | .00534 | .00778 | .00994 | .01172 | .01305 | .01395 | .01444 | 01455 | .01432
.30 | .00296 | .00583 | .00853 |.01097 | .01305 | .01470 | .01584 | .01650 | .01671 | .01650
.35 | .00311 | .00615 | .00902 |.01165 | .01395 | .01584 | .01725 | .01811 | .01845 | .01830
40 | .00319 | .00630 | .00926 |.01200 | .01444 | .01650 | .01811 | .01920 | .01971 | .01967
45 | .00319 | .00630 | .00928 | .01205 | .01455 | .01671 | .01845 | .01971 | .02042 | .02053
.50 | 00311 | .00617 | .00909 | .01183 | .01432 | .01650 | .01830 | .01967 | .02053 | .02083
.55 |.00298 | .00591 |.00872 |.01136 | .01378 | .01592 | .01772 |.01913 | .02008 | .02053
.60 | .00279 | .00553 | .00818 |.01067 |.01296 | .01500 | .01674 |.01813 | .01913 | .01967
.65 | .00255 | .00506 | .00748 |.00977 | .01189 | .01378 | .01541 | .01674 | .01772 | .01830
.70 | .00227 | .00450 | .00666 | .00870 | .01059 | .01230 | .01378 | .01500 | .01592 | .01650
.75 | .00195 | .00386 |.00572 |.00748 | .00911 | .01059 | .01189 |.01296 | .01378 | .01432
.80 |[.00160 | .00317 | .00469 | .00613 | .00748 | .00870 | .00977 |.01067 | .01136 | .01183
85 | .00122 | .00242 | .00358 | .00469 | .00572 | .00666 | .00748 | .00818 | .00872 | .00909
90 | .00082 | .00163 | .00242 | .00317 | .00386 | .00450 | .00506 [.00553 | .00591 | .00617
95 | .00041 | .00082 | .00122 |.00160 [ .00195 | .00227 | .00255 [ .00279 | .00298 | .00311

) .60 .65 70 1= .78 .80 | .85 .90 | .95

.05 | .00298 | .00279 | .00255 |.00227 |.00195 | .00160 | .00122 |.00082 | .00041
.10 | 00591 | .00553 | .00506 | .00450 | .00386 | .00317 | .00242 | .00163 | .00082
.15 | .00872 | .00818 | .00748 | .00666 |.00572 | .00469 | .00358 |.00242 | .00122
.20 | .01136 | .01067 | .00977 | .00870 | .00748 | .00613 | .00469 | .00317 | .00160
.25 | .01378 | .01296 |.01189 | .01059 | .00911 | .00748 | .00572 | .00386 | .00195
.30 | 01592 | .01500 | .01378 |.01230 | .01059 | .00870 [ .00666 | .00450 | .00227
35 | 01772 | .01674 | .01541 |.01378 | .01189 | .00977 | .00748 [ .00506 | .00255
40 |.01913 | .01813 |.01674 |.01500 | .01296 | .01067 | .00818 |[.00553 | 00279
45 | .02008 |.01913 |.01772 |.01592 |.01378 | .01136 | .00872 |.00591 | .00298
) .50 | .02053 | .01967 | .01830 |.01650 |.01432 | 01183 | .00909 |.00617 | .00311
.55 | .02042 | .01971 | .01845 |.01671 |.01455 | .01205 | .00928 [ .00630 [ .00319
.60 | .01971 |.01920 |.01811 |.01650 |.01444 | .01200 | .00926 |.00630 | .00319
.65 |.01845 | .01811 |.01725 |.0158% |.01395 | .01165 | .00902 |.00615 | .00311
.70 | .01671 |.01650 |.01584 |.01470 |.01305 | .01097 | .00853 |.00583 | .00296
75 | .01455 | .01444 | .01395 |.01305 |.01172 | .00994 | .00778 |.00534 | .00272
.80 |.01205 |.01200 |.01165 |.01097 [.00994 | .00853 | .00675 |.00467 | .00238
.85 |.00928 |.00926 |.00902 |.00853 |.00778 | .00675 | .00542 |.00379 | .00195
90 | .00630 |.00630 |.00615 |.00583 |[.00534 |.00467 |.00379 |.00270 |.00141
95 |.00319 |.00319 |.00311 [.00296 |.00272 |.00238 [.00195 |.00141 [ .00075
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THE CALCULATICN OF WHEEL LOAD
STRESSES BY MEANS OF '
INFLUENCE LINES

Let a, b, ¢, d, e, be an influence line, consisting of a number of
straight segments. Let M;, M,, M;, My and M; be the static
moments of all the loads to the left of points, a, b, ¢, d and e
about a, b, ¢, ete., respectively. The train is headed toward the
left. The tangents of the angles which the segments make with
the horizontal are T, Ts, T, ete.

L]

M
5 4 3 2 i -
P X
‘”&‘olo o) g, A
e ,T_: H o
== C !
]’-‘—:.d Tz /_’ b

Fig. 1 Fig. 2

X

M
|

=
]

In figure 2 the influence of the load is Py

Py = Px tanx — Px; (tanoc + tang)
Py = Mitanoc — M, (tanoc + tang)

Similarly the total influence in figure 1 is:—
M, T: — M, (T + Ty) + Ms (Ts + Ts) — My (Ts + Ts) + M T,

The form of the influence line determines whether the succeeding
products are to be added or subtracted.

If a positive sign is given to the tangents of segments which
slope down to the left and a negative sign to those which slope up
to the left, the above expression may be generalized as follows: —

Influence = Z M, (T, — Ta—y) or = (Mo— Mo41) Ta

In the first expression each term gives the influence of the loads
over the area bounded by the two segments meeting at a point
and extending as far as the loads to the left. In the second expres-
sion each term gives the influence of the loads over the area
bounded by the segment and the horizontal lines through the ends
of the segment and extending as far as the loads to the left.
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In figure 3 the influence,
bending moment in this case,
is:—

. DPeekewesd  IMo EMi- M+ IM,
or 5 (Mi— M) + 5 (Mz —
M;) — 3 (Ms — M)
For E-60 loading, the criti-
cal position is wheel 16 at

h\
point 3, train headed left.

M, is zero since no wheels are off the span to the left:

.

M; at 268 = 130201.5 X % = 43400.5
M. at 118 = 28,501.5 X 1 = 28501.5 72,902

M; at 93" = 18,061.56 X 2= 36,123
M, = 0 (For moments see pages 181 to 183) 35,779 ft.-kips
Figure 4 is the influ-

tan= 5355 = 306} ence line for shear in the
= 4! M: Mr diagonal indicated. For

tan= s = N\ T+ positive shear place
tan = 55 = 365 wheel 4 a't the maxi-

Fig. 4 mum ordinate, train

headed left:
M, at 168’ = 5490.5 X 55 = 183.005
M:at 18 = 720 X z5 = 14.400

168.61 kips shear.

This is the usual expression for figuring shear in a panel, the
first figure is the left reaction of the truss, and the second the
reaction at the left of the panel. In simple cases no influence line
is needed.

The above method‘is general and may be applied to any influence
line composed of straight segments.
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ROCKER NESTS

o0

bl ol o
Q
~—1
)
a’.’
2
S ™

()
()
\
|
Y bm,
(7]

R = Total required Range of Movement
'8 = 28.6479 1 degrees

T = S cos B
T A
e, T T
Fric ; 50 0478
W =5 cosp 52 0.496
C must equal, or exceed, % .54 0.512
.56 0.529
.58 0.546
.60 0.562
.62 0.578
1 : it 64 0.503
’I.‘able gives area, ‘A of. cross-sec- 6 0.608
tion of one roller, for various ratios — ———
T : .68 0.623
of - as a decimal of the area of the { — —
d, e 5 70 0.638
square of its diameter. (Of use in o
computing weights of rollers.) A% TR
.74 0.665
.76 0.679
.78 0.691
.80 0.704
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THE CIRCLE

= chord
length of arc

middle ordinatg

m=rvers.A=r(1—cosA)=r—\/r2——

d=h5
d2
I'=%m
d2
2r

+ m?

me o’ %
o+
=+

radius
angle in degrees

>"‘JB—-O
I

cZ
4

7 = 3.14159
= 2 sn A

¢=2r@En A

c=2vV2mr — m?

This formula may be used to find the exact value of m by
2
successive approximations to l;—r on a slide rule.

Circumference = 7 d
Area = 7 r*
Moment of Inertia about a
5 x dt
diameter = T

: 4
Polar moment of inertia = 7r3_¢21

Approximate area of circular seg-
2 m \?
ment= me [—3— + 475 (—c—)]
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THE PARABOLA
o IR i,
I x=kc
c x=kl J
4hx l
== (e — x) - =
4h (k—k?) y="5 =hi
CENTROIDS OF PARABOLIC AREAS
2
1 =2
A=Zzhl 1 = %h A= 38 hl
37
I = 5100 h3l 3 3 h Iis = 175 h3l
1 ‘ 19
L, = g5 ho? a th Lo = g5 bP
3l
1
ot 1 To draw a parabola, number the
v &= equally spaced ordinates between
the end and the center as shown,
9 then if “h” is the center ordinate
the first ordinate is g);—; the sec-
gt % 8.4 8 ondisiTxi,etc.
Lo (fillet) = ;3 e
I.-2 (parabola) = % cd?
= i ch?
175
I;; (triangle) = 310— cd?
Lis (fillet) - 91_0 cd
Ii.s (parabola) = % cid
Is4 (triangle) = L ad

Iis (fillet) = o5 cid sin?or +

oc = 45° sin?x = cos?oc

1

11

e "
8400 ¢

L= lha= = 3100

1
e 2 0C
2400(1005 *®

PARABOLIC FILLET IN RIGHT ANGLE

2

L
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THE QUARTER ORDINATE CURVE

If a curve is drawn so that the middle
ordinate of any half arc is one quarter
the ordinate of the full are, that is,

- m; = %, ms, = I%, ete., it will be found
upon expressing the sum of the lengths
a b of the chords over the arc ab in terms of

m and the chord ¢ = ab that the length
of the curve is s =\/ c? 4 %6 m?.  This

is a fair approximation to the length
of a circular arc, and may be made

closer by an empirical correction as follows: 8 =4 /c2 + [5_34 4954 (E)z] m2.
c
The chord length may be approximated when s and m are given.

c= \/ s — [5.34 + 2.34 (%n)o] m2.  In this case solve for ¢ = \/33 — 1—39m2

and use this value of ¢ in the term % If an exact value of ¢ is required, it

must be found by adjusting to some trigonometrical relation, 2%“- = tan %,

R ;—; + %, ors = 2R and repeat until s checks with the given value.

OTHER APPROXIMATIONS TO A
CIRCULAR ARC

Huyghens’ approximation.

¢ = chord ae

d = chord ab

Length of arc abe s = gd.; 2

This may be solved for ¢ when m and s

% e 2 20 4 8
are given ¢ —,5\/s 3 I + 3

The derivation of another approximation is as follows:

o« 3 1 ok ¥ 5
A e TRALA T s ot
ST — A DDIoR:
cd£=cosoc =1—12'2+;%:,etc. =1 —%fapprox. o§2= 2—;—
c c
e g - 12
g Gl =6 425 ;;
This formula has the following error:
Arc Arc Arc Arc
Exact Approx. Exact Approx.
m/c .1 1.02646 1.02645 m/c .4 1.38322 1.38154
.2 1.10347 1.10334 .5 1.57080 1.56722
3 1.22445 1.22432 Lengths are in terms of the

chord. If the formula is applied to an arc of 60° with a radius of one the
length of the arc should be 7/3

d=2sinl5°=2\/14—%3£=2\/%—%\f5 c=1

- i x = 3.14152 True = = 3.14159 ete.

©|y
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CONVERSION FACTORS

One board foot = 144
One centimeter = 0.3937
One centimeter = 0.01
One centimeter . =10

One cubic centimeter = 0.06102
One cubic foot = 28317
One cubic foot = 0.02832
One cubic foot - =1728
One cubic foot = 7.481
One cubic foot = 28.317
One cubic inch = 16.3871
One degree (angle) = 0.01745
One foot = 0.3048
One foot per second = 0.6818
One gallon = 231
One gallon = 3.7854
One gram = 0.03528
One gram per cubic cm. = 62.435
One horse-power = 550
One horse-power = 0.7457
One inch = 2.54
One kilogram = 1000
One kilogram = 2.2046
One kilogram per sq. mm. = 1422
One mile = 5280
One pound = 453.59
One pound per sq. in. = 0.068
One pound per sq. in. = 2307
One pound per sq. in. = 2.038
One pound per sq. in. = 0.0007031
One radian = 57.2958
One square inch = 6.4516
One square foot = 0.0929
One ton (long) = 2240

One ton (long) per sq. in. = 1.575

cubic inches

inches

meters

millimeters

cubic inches

cubic centimeters
cubic meters

cubic inches

gallons

liters

cubic centimeters
radians

meters

miles per hour

cubic inches

liters

ounces (Avoirdupois)
pounds per cubic foot
foot-pounds per second
kilowatts

centimeters

grams

pounds

pounds per sq. in.
feet

grams

atmospheres

feet of water

inches of mercury
kilograms per sq. mm.
degrees

square cms.

square meters

pounds

kilograms per sq. mm.

ST
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DECIMALS OF AN INCH
FOR EACH '64TH

Fraction 1-32 1-64 Decimal Fraction 1-32 1-64 Decimal
 § .015625 33 515625
1 2 .03125 8 34 53125
3 .046875 35 .546875
s 2 4 0625 Us 18 36 .5625
5 078125 37 578125
3 6 .09375 19 38 .59375
7 109375 39 609375
% 4 8 125 5% 20 40 625
9 140625 41 640625
5 10 15625 21 42 65625
11 171875 43 671875
36 6 12 1875 116 22 44 6875
13 203125 ' 45 703125
7 © 14 21875 23 46 71875
15 234375 47 734375
Y 8 16 .25 U 24 48 .75
17 .265625 49 765625
9 18 28125 25 50 78125
19 296875 51 796875
4 10 20 3125 134 26 52 8125
21 .328125 53 828125
11 22 .34375 27 54 84375
23 .359375 55 859375
3% 12 24 375 % 28 56 875
25 .390625 57 .890625
13 26 40625 29 58 90625
J 27 421875 59 921875
6 14 28 4375 156 30 60 9375
29 453125 61 953125
15 30 46875 31 62 96875
31 484375 63 984375
1% 16 32 R 1 32 64 1.000
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DECIMALS OF A FOOT
FOR EACH %2 OF AN INCH
Inch o’l 1// 2” 37’ 4// 5/’
0 0 0833 | .e67 | .2500 | .3333 | .4167
1% 0026 | 0850 | .1693 | 2526 | .3350 | .4103
Ye 0052 | 0885 | .1719 | .2552 | .3385 | .4219
36 0078 | 0011 | 1745 | 2578 | 3411 | .4245
% 0104 | 0937 | arr1 | 2604 | 3a37 | .a2m
5 0130 | 0964 | 1797 | 2630 | .3464 | .4207
% 0156 | 0000 | .1823 | 2656 | .3400 | .4323
1% o182 | 1016 | .1849 | .2682 | .3516 | .4349
Yy 0208 | 1042 | 875 | 2708 | 3542 | 4375
% 0234 | 088 | 1001 | .273¢ | .3568 | .4d01
| 5% 0260 | .1094 | .1927 | .2760 | .3504 | .4427
g 0286 | 1120 | .1953 | .2786 | .3620 | .4453
3% 0312 | ‘a6 | 970 | 2812 | .3646 | .4479
| 136 0330 | 172 | 2005 | 2830 | 3672 | .4505
' % 0365 | .1198 | .2031 | 2865 | .3608 | .4531
156, 0301 | 1224 | 2057 | 2801 | 3724 | 4857
Y% 0417 | 1250 | 2083 | .2017 | 3750 | .4583 |
{
g 0443 | 1276 | 2100 | 2043 | 3776 | .4609
% 0469 | 1302 | 2135 | 2060 | 3802 | .4635
196 0495 | 1328 | 2161 | 2005 | .3828 | .4661 |
5 0521 | 1354 | 2188 | .3021 | .3854 | .4688
ng 0547 | 1380 | 2214 | 3047 | .3880 | .4714
14 0573 | 1406 | 2240 | .3073 | .3006 | .4740
%4 0599 | 1432 | 2266 | 3009 | 3932 | .4766
3% 0625 | .1458 | .2202 | 3125 | .3058 | .4792
%4 0651 | 1484 | 2318 | 3151 | 3084 | .4818
134 0677 | 1510 | 2344 | 3177 | .4010 -| .4844
G 0703 | 153 | 2370 | 3203 | .4036 | .4870
7% 0729 | 1562 | 2396 | 3200 | .4062 | .4896
%G 0755 | 1589 | 2422 | 3255 | .4080 | .4922
5 | 0781 | .1615 | 2448 | .3281 | 4115 | .4948
g 0807 | 641 | 2474 | 3307 | 4141 | .4074
1
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DECIMALS OF A FOOT
FOR EACH %32 OF AN INCH
Inch 6" 7 8" 9 10” 117

0 .5000 .5833 6667 7500 .8333 9167
% .5026 .5859 .6693 7526 .8359 9193
s .5052 .5885 6719 7552 .8385 9219
36° .5078 5911 6745 7578 8411 9245
% .5104 .5937 6771 7604 .8437 9271
% .5130 .5964 . 6797 7630 .8464 9297
o .5156 .5990 6823 7656 .8490 9323
% .5182 .6016 .6849 7682 .8516 9349
Y .5208 .6042 .6875 7708 .8542 9375
% .5234 6068 6901 7734 .8568 .9401
0 .5260 .6094 6927 7760 .8594 9427
e .5286 6120 6953 7786 .8620 9453
3% 6312 .6146 .6979 7812 .8646 .9479
136 5339 " 6172 7005 7839 8672 .9505
Us 53656 | .6198 7031 7865 .8698 9531
156 ° .5391 .6224 7057 7891 .8724. .9557
b2 5417 6250 7083 Ja917 .8750 9583
1% 5443 6276 7109 7943 8776 .9609
Us .5469 6302 7135 7969 .8802 .9635
194 .5495 6328 7161 7995 .8828 9661
% .5521 .6354 7188 8021 .8854 .9688
A6 .5547 .6380 7214 .8047 .8880 9714
Ui 5573 .6406 7240 .8073 .8906 .9740
) .5599 .6432 7266 .8099 .8932 9766
% .5625 6458 7292 .8125 .8958 9792
256 .5651 6484 7318 .8151 .8984 9818
134 5677 6510 7344 8177 .9010 9844
2% .5703 .6536 7370 .8203 .9036 9870

§3 5729 - 6562 7396 .8229 9062 9896 -
24 .5755 6589 7422 .8255 9089 .9922
156 .5781 6615 7448 .8281 9115 .9948
8% .5807 6641 7474 .8307 9141 9974
1 1.0000

A
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INDEX : Pac
A.1.8.C., allowable unit stresses for columns. ..................... 106
Allowable end reactions for standard I-beams. .................... 66-67
Allowableunit stresses im columDS Y- v. L vi T e T AR e s T e 106
' s “  in beams unsupported laterally............. 65
o uniform loads—see Loads.
o variations in weightsof plates.................coovunn. 146
Angles:
allowable uniform loads for angles used as beams........... 81-102
bulb—see Bulb angles.
connection angles for standard I-beams. .................. 8-17.
kS oLt <5 chRDRels, - - s v e 18-25
crimped angles; distance to first rivet. . .................. 114
gauges and maximum sizes of rivets. . .. .................. 114
properties, equal Je@s. . .« o oo sl s e sen s s 34-37
£ nequaliege sy « P b ol 1 e 3749
radii of gyration for two angles, back to back.............. 103-105
spacing-of nivels in angles . vt L S et fiek v v s e b 114-115
AImIoXImations 1o o elaiare . £ =L AL, B R e SR G 212
Arcs: crroularsplenpthe. . on 1 cef o s arimitls L et 160-161; 212
Avenof eiroular BOCHIONRALS v 5. . « & o wreduidiond Sl v Gshts o om s+ SRt 162
Avea’ redtiction IorMvEb Boles. . . . . {8 dimoummes bl «hopmare e o 119
LTI O T LA Shoagegn MU AR o gl et n b apar | p o 166178, 210
“  “ circular segments, sectors and zones. . . ... ........162, 163-165, 210
R PO PVIROR. /0 o A1 T e o SULRE ) LG R e 147
S Y aquane and POUNG DAYS S 1T ¢ a e e ks e e 136-139
“ ¢ gtandard structural shapes; method of increasing. ......... 5-6
Bars, round and square; upset screw ends. . ..........ccucninie. 124-125
b % “  weights, areas and dimensions. ........... 136-139
Beams:
angles as beams; allowable uniform loads................. 81-102
deflection formulas and tables. .......................... 204-205
deflections, moments and shears for various loadings. . . . ... .. 108-111
H-columns as beams, allowable uniform loads. ............. 80
lateral deflections; notes and table of load reductions. .. .... 65
reactions of continuousbeams. . ......................... 198
Beams, standard I:
allowable shear, based on web strength. .. ................ 6667
allowable uniform load, explanation. ..................... 65
allowable uniform loads, tables.......................... 68-74
PertihEeblnten. ot e SR Lo C e s o . 817
bending moments, allowable. .. ................. ... 8-17
bucklmp strengthy 0 WD ¢ .« oo vih oo nile o e S e 66-67
CRSbEEORBONATALOTE « s ol v SSAEN  on YT s 5 e o AT S s o 118
CONREOLIGTR SO OBy 14 1k Eratoca STore IR oo e LTI oy o 8-17
detaiing dimeNBIONE: .55 v o5 wius «nsiv oa 70w s i s o0 Spasas v 8-17

dimensions, American Standard. ..................c..00n.. 7




e

THE PHOENIX IRON COMPANY 221

Page

Beams, standard I:

ditengions and Propertiesii. . ... i v st d i Sy e st 8-17

end reactions allowable, based on web strength. ........... 66-67
maximum size of rivet in flanges. . .................. PR 8-17
minimum spans of beams, based on web strength. .......... 66-67
INOMENLE OF TERIRERIOE . & « 1oviiim o 5 ik » s m s s et 8-17
PYOTBIUIBR i ool s e sos i i o N R LT 8-17
Biandard gAuRea INARNEOE .« din waer e s TSI LRI 8-17

value of connection ANGIES. . ...c..cusivvnssscisnsaminicnss 6667

WA DOAring DIALRE. - (ooiiorutviare o s sl Sube Vs SR ISRt 8-17
weights, dimensions and profiles. ......................... 8-17
Befmng plates for standard Tbeami. « «. «var » o o alites s skl 8-17
e, ek 5 CHBBNRIE, oo« 53 o1 s o v slarare s e o 3aaiahe 18-25

R RV O THNE 1o o o s B BT WA bt b St G 127

Y B IUOR Of FIVORR L s S b it s et it R S R ot s 116-117
Bending moments shears and deflections of beams for various loadings 108-111
g in swing bridges, E-60 loading. . ............... 199-203

e L4 in truss spans, E-60 loading. . ................. 192

£ ) maximum allowable for standard I-beams. ... ... 8-17

# ¢ maximum allowable for standard channels. . .. ... 18-25

ki £ maximum allowable for special channels. ... ... .. 26-33

% it ) 5511 NUGRPSR NN ORI 8 R ST T T P Y e 128-129
Bolts and nuts, dimensions and threads. . ........................ 120-121
R (O e S8 iy Sy S 122
Biickling sLresses in Do WebB. .. ..« « su v e s v s a6t « wsioeids wue 66-67
Built girders, center of gravity of flanges. . .. ..................... 209
¥ e leHeCtIONS. . Jf o s e e e T kR 204-205

- Bulb angles: a

ship building, dimensions and properties. ............. 50-53

Button heads for rivets, dimensions and weights. . ................ 113
RS ION BEDATALOTE TOF DBRINE . - & o = o iw < diaias b ams s 5o s inias v s s iy 118
EnEer il pravity OF PATRBOIR, 5 0n s 240 LT a8 F NI e s e 6 211
R e o PIate Trder BRDEER. < .\ o\ v it v sie b o g8 e 209
Centering: steel, Tor conorete arches. . . .. .. ....cocenasiesansitens 196-197

Channels, shipbuilding—see channels, special
Channels, special:

bending moments, allowable........................... 26-33
dimensions, American Standard........................ iV
S dimensions and DIOPBITIR) « . . hv o i ve s x e simss s ngne i 26-33
Channels, standard structural:
RUOWEDIE NI IORAR &) . s s e o o oot S e AT 75-79
LTS e F L S R e R IR A AR 18-25
bending moments, allowable........................... 18-25
CORNBCTION BOCIOE . v Sl s wip v 7 e s Ceg s oo ppraeed SRR 1825
GEtiin g dUONSIONE. S1 5 fv. i o o e e s 18-25
dimensions, American Standard........................ 247
maximum size of rivets in flanges. . .. . ................. 1825
BIECEIOTEIBE 552, 5 7 el Sactoitadas i amaiti s S S R e o 18-25

A



222 THE PHOENIX IRON COMPANY

Page
Channels, standard structural:
standard gauges for rivets in flanges. . .................. 18-25
WAl DeATIAR PIREBE o o o alives « e s G s A T 18-25
weights, dimensions and profiles. . . .................... 18-25
Circles, areas and circumferences: . ... .. ..t ssvavoanssosis 166-178, 210
T L s LT vy (o Sl R C R 0 L e s 210
Circular arc, approximationstolength. .......................... 212
“  arcs, length for given chord and rise. .. .................. 160-161
i FUBCEIORE" S = m Som. o s Bl VDAL o oo, SO e 210
£ BBCRIONEN BPBAR N % s I 037t o1 i b e IRIACH™ - 5T S o o B | LR 162
& BRETNENATR, ATBAR . . < o < v < mud b s e e e e A 163-165, 210
RO aPeReas IOF GHBIEE 11/ki 51 v vt s mwiid dale b einh: b Bws S 166-178, 210
" £ OF RO B - T ey a5 CARLG S B A 136-139
Clearances for machine drivenrivets. . ................co0oevunn.. 114
Colomns. Allowable Mt BEIEE00S. « . . 0 i v viaioma s id i By e 106
g H~ allowable concentricloads. . .. ..................... 61, 80
A e uniform loads, used as beams. ............. 80
4 Caiopatties L. 1Sty OB DN i i B T 60-61
ik viaduet, stresses due to temperature changes. ............ 194
Comporndisections; PrOPEITAeE . .ii % fia v wivd s foers sl Sl b s o o oo e ad 64
Concrete arches, weight of steel centering. ... .................... 196-197
Connection angles for standard I-beams, details. .................. 8-17
£ b 4 2] 4 valtesof .7 vty St 66-67
Connection angles for standard channels, details. . ................ 18-25
Contimious beams; reaction . - ./v oo c i s asssmlnt sionais s s smn piea Py 198
Eonventional fgns for TVELING . . . ... <8 v Sice o Tme it bl o e s e 115
ORI OD LAt OB o S I G i e iivont anstond, A e P YRR o 216
Cooper’s E-60 loading: .
bending moments and shears in swing bridges. . .......... 199-203
£ = 10 ArUBe BPENEL LG S sarall, et et 4] 192
equations for length of uniform load for maximum mo-
BOBEE . i s s w5 s e e A Ao R B wont W T BRI 185
equations for maximum moments between various span
L B R L e e B o S e 185
equivalent uniform loads. . ... . v .l ciivas sty e s wmrie s 186187
maximum moments and shears for various spans, tables. . . . . 188-189
moments about first wheel at one foot intervals. . . ... ...... 181-183
moments, shears and weights for deck plate girder spans,
RRBIAT S = o e i e o T SR AL o R 190
pheariin Truss BDAIA:". i S35 css ias s sem e o s sl e s sas 193
swing bridges, bending moments and shears. . .. ........... 199-203
weights of single track deck girder spans, diagram. . ... ... <. 191
weights of single track through truss spans, diagram. .. ... 195
wheel giving maximum moment or maximum concentra-
1) NG © E T AR S S R e B 180
Cotters and cotter pins, dimensions. .. ..................coovvunn.. 124
Crane rails, weights and dimensions. . . .. ...............ccovevunn 152
Crimped angles, distance to first rivet. ... .........coivvieinnnnn 114

Cubes and oube 70018 GIHBUIIDETS. . . ... ..o v .t ooy oo ssmises 166-178
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Dead load; moments and shears for deck plate girder spans, E-60
L T e R e L e L o B L O 190
Decimals of a foot for each Ygnd of aninch. ............... .. .. ... 218-219
5 % Taninch Tor pgeh 3Gthi. 1 500, s ol B 2o s se S e i 217
Deck girder spans, moments, shears ahd weights. . . . .. rlulie Shae 190-191
. Deflection formulas for beams under various loadings. . .. .......... 108-110
Deflection of beams and built girders. . .......................... 204-205
Detalhng dimensions for standard I-beams. .. .. .. S e 8-17
£ - channels. .. ... ... RS |
Diagrams and formulas for beams with various Ioadmgs .......... 108-111
Dimensions-of bolt heads and:nuts. . . .. ivie vise s erahtda 121
= TSN i ST AR ST N SRR b LTI SR 134-135
e BN Ry i e R T, e R e S e 152
ot et Behde: - St i iR T AT s e 113
¢t general, of I-beams and channels, American Standard . . . v
- Dimensions and properties of structural shapes. . . ................ 861
L e e T B o b Al N s I S S QRN 114
End reactions, allowable for standard I-beams. ... ................ 66-67
Equal angles—see Angles
Equations for length, of uniform load, for maximum moment, E-60
e e RS A o T I S RN s S e M YD AT 185
Equations for maximum moments, E-60 loading. . . . ....... ... ... 185
Equivalents, table of conversion factors. . ........................ 216
Equivalent uniform loads, E-60 loading. . . ....................... 186-187
Explanatory notes on standard structural shapes. . .. ....... ... . ... 5-6
RO TR COYEVBIBIONL « v s s s o oo s npar s v s @ ior w wisss sl e wie e IR T 216
Fiber stress, allowable—see Stresses, allowable
iNield rivels, lengths fOor vATioNs grips. . i vx o. «civibians b i wmasnmaas 112
T e e e O e L D AV L. RS ey PR P O 211
Flanges of plate girders, center of gravity............... S 209
Flat rolled steel, allowableoverrun. . ...................0.c.00nnns 146
L L A BB P o 3 Bl i i e o e e S S 140-145
Flexure, lateral; notes and table of load reductions. . ...... ... .. .. 65
Formulas and diagrams for beams under various loadings. . . .*. . .. .. 108-111
Fractions of an inch in decimals of a foot. .. ... ... ... ... ... .. 218-219
Fractions of an inch in decimalsof aninch. ... ... ... ... ... ... ... 217
Framing distances for standard I-beams and channels: .. ........... 8-25
Functions of angles, natural trigonometric........................ 154-159
= D e e L v e o il ARl 166-178
Gauges for nvet holes i in anglensy o) Sh Sl g, ok ke s I 114
¢ ¢ standard I-beams and channels. ... .. .. ... 8-25
R wite and shaptime il gt D ool andie e e e i 123
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General conditions, as to specifications, weights, ordering and billing 5
General dimensions of I-beams and channels...................... 7
Givders, bt daflections. < . ... . o0l 0o Jad v st e R - ..204-205
e centeriof gravity of Hanges .« .. . iy s S mh s 209
L deck plate spans; moments, shears and weights. . ... ... ... 190-191
Grip of rivets and bolts through flanges of I-beams and channels. ... 8-25
Grips; length of rivets for various grips. . ..........c.ovvevvvininn 112
H-columns; allowable concentric loads. .. ... R e e 61, 80
1 allowable uniform loads used as beams................ 80
i properties, weights and dimensions. . ................. 60-61
Huyghens’ approximation to a circularare. ...................... 212
Inertia, moment of, for rectangles. .. .....c.ccc i iiviiiand i, 148-151
Influence lines; for calculation of wheel load stresses. .. ............ 206207
Lateral strength of beams; notes and tables. .. ............. ... ... 65
Length of circular arcs for given chord and rise. ... ... ... .. ... . :160-161 -
£ S PIVels HOr VELIOUS QHPR. 1 palt Deet il B Sy il e T 112
“ “ uniform loads for maximum moment, E-60 loading. . ... .. 185
Inst—general, of sectionsrolled ./ i, i cfaes T S v ol s s 4
Loading, Cooper’s E-60—see Cooper’s loading
Loads, allowable concentric for H-celumns. . .. .............. ... .. 61, 80
Loads, allowable uniform:
for angles used as beams, equallegs...................... 81-85

£’ ‘"’ 13 ‘“ ‘“

unequal legs, short leg horizontal... 86-94
unequal legs, long leg horizontal. . .. 95-102

3 ‘" " ‘@ 113

for: Hucolumns used as beams. |, o\ n v o odsi s snlilan 80
SOT S AT ORI . =5 s v o e R e S e e 68-74
foratnndardioBannell. ) 5 e L s el e e 75-79
reduction of, for laterally unsupported beams. ............. .. 65
Loads, equivalent uniform, E-60 loading. . ... .................... 186187
Machine riveting; pitch required for clearance.................... © 114
L4 E T i ST ) - e S SRS s e R e e 5
T O AT R 5 VO s B SRS . R S Y e i 153-178
Maximum concentrations, wheel determinations, E-60 loading. . . . . . . 180
Maximum moments; equations, E-60 loading. ................... 185
Maximum moments and shears, various spans, E-60 loading. ..... .. 188-190
Maximum safe shear for standard I-beams based on web strength. ... 66-67
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Method of increasing area of standard structural shapes............ 6
AU SPacINE TP TIVELE. . wivia s viieies s s ot s il 5 GNSaR. oo, 114-115
¥ spans for standard I-beams based on web strength. .. .. .. 6667
Moment of inertia of a compound section. ....................... 64
“ L e 1 1T S A TR S R 148-151
¥ R TeSEtAnes of PHIE. 7 e bt i S S R T SO 128-129
£ & ' Satandard T-besmnm, . o S T N S 8-17
£ £ i & bl chammelss o o o et s e g et 18-25
“ 5 i “ Bpecial ChanNelR. . . . e o vt SRS 26-33
Moment, shear and deflection of beams under various loadings. . . . .. 108-111
& with E-60 loading, at any distance from first wheel, to 300 g
T B e T e M L IR e (Sl o 1 s - 181-183
3 with E-60 loading for spans to 130 feet.". ................ 188-189
4 i o Ry “ deck plate girder spans, 30’ to 130’. . 190
& e N f " fruss spans; 607 t0. 2707 o oot 192
Moving loads on beams, diagrams and formulas................... 111
Natural trigonometric funetions. ... ..........ouuessvvevnie i 154-159
Notes, explanatory as to material, billing, ordering, increasing areas. . 5,6
Numbers; squares, square roots, circumferences, and circular areas. . 166-178
NvtEand bolts, dIMBORIONAL . - v v o 5is 50 v i oo i i 88 s 5 5w 121
T e ) R s 5T A e BRI SR AP (et L T £ L 122
L TN o R e N i RO £ v PN 126
Overrun, allowable, in weights of plates. ... ...................... 146
e A SR T TN M) MR L L S 211
T DERTIIE VAL . o b 5iins o 0 0 o b o s oS s s 4aia) o o i a it o8 (s 127
T e s R R R AR SRR U B =i vk A el i sl e 124
RNE anament of TeSIBEATIOR. . ... v o oot v aios vinnin s e sinin 5 s ens isbeis 2 128-129
i L e L e L G A R SR A P U i 126
BiDe)weights Snd dIMENBIONE., b «coeie sl biie o as i ot als aieis ool SIS 134-135
Plates bearing; for standard I-beams and channels. ............... 8-25
o valies foraivetsan .y . cmes e s vt ds sala e o e 116-117
R bW e T ok - SO e R N - SRR O R B 146
Polygon, reduction to equivalent triangle. . ....................... 147
Properties:
BRTPITOR G0 1 o oo MBI, et 2 v SR s oo R S 3449
baams, standatd T... . . . o0u v Sl ard i e a0l 8-17
PRIDIAMEIER. . o c i s s b e ST TR v st 50-53
opannelR-standard s, , 5 nan ot o Mo T e s il 18-25
ehennelasspeoIal. - 2 e A R b T e S o o 26-33
COMPOUNA-BEERIONSE 25l et 17 s ki e Rahs sk - g 64
Hcdlnrmered s Lsnill felb e n i realohopass Gt udna l 60-61
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Properties:
] FROa I b Rl oy s o e T i s AT T 54-55
T T L T R SO B) VSRR GRS P KT .. 56-59
Proportions of minimum I-beams and channels. .. ................ T
EIRAFLEY OPAININD CUTVE. o5 2 n 02 5 5x 5t 55t 0 G e el b A o s e 212
Radii of gyration of two angles, back to back. .. .................. 103-105
Radius of gyration of compound sections. ... ..................... 64
Railgndimengions and Welghts. . ... .« . 05 caus it o 152
Reactions of beams; allowable reactions based on web strength..... 66-67
Reactions of continuous BeamS: . - o < it s viaos e s s sen sl 198
Rectangles, moments of fertia. =~ . 10l i be s s i n e 148-151
Reatarignlar plates; weighte.: . . ... i steliorinis oy vntiodan s dmate 140-145
Reduction of area for rivet holes. . . . . S 10 e 2 119
i ‘ allowable uniform loads on be NS labemlly unsupported 65
Resnstmg YOGS T IDIIR & e <l ks ot B SR ST A 128-129

structural shapes—see Moments
Rivet and bolt grips, in flanges of standard I-beams and channels... §-25

Rivet holes; redGelion of BYea. . o« .« cah e v fo b Do Le EUENS 5 119
Riveting, detall QimENMIODE. o o/ - : b 5o ¢ aisiale o ainars BRI\ b 114-115
Rivets: ? ;
bearing and shearing values. . . . . . AP el e 116-117
clearances for machine riveting. . .. .............. T A 114
conventional signs................. e, T L | S 115
dimensiong.of heads. . . ... - or Lall . sifsiem R s 113
ACIIPE ANEICE. < « - o5 =5 = 6lmas brais oo b s wislerd s b < srolale ot 114
Tenpth; 1O VATIOUS EIADR - e - oot g ATy F e A 112
maximum size allowable in angles. . . . . ................... 114
i & § “ standard I-beams. . . .. e 8-17
$ o £ = = phanhell=... . .o 5 riks 18-25
shearing and bearing values. . . . .« vovimvelouvenn, stk 116-117
BDBCIR n e s o atsd 5% A s e et o R %o Tt 115
o T A M S SR - L A L T L Tt 113
[BoeREtmesta -ty o Pise o ot S T L Seti e e e 208
Roofing materials; welghts . oo s ciiten s susls il caials 132
Round and square bars; areas, circumferences and weights......... 136-139
Round bars; TpRet Screw endB: .. i fars s e’ s s mr s misisbem s aee 125

Safe loads—see Loads, allowable uniform

Sectionsralled—General Tisb . ous o S vos sises v n i MEEEa e s 4
Lo L JETE T Gy I NS IR R S st el L S M -t 162
RO TIUO S AORE 1 s fas s ol ks b 5 s A il B SR 163-165
Separators, ‘castiron; Tor BEAME. . . . oui i i varivs s o Hare st s oy 118
Shear, deflection and moment for various loadings of beams. . ... ... .. 108-111
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Shear:
BRI TOU TIWEEE... Ji s v i cion oo Dl Bt ST R e TR 116-117
safe, for standard I-beams based on web strength........ ... 66-67
Sheared plates, tolerancesin weight. . ........................... 146
R T VRIUCR IO TIVOEE . . & o v r s x diis = o o 3 mies 3 icia o 3 g 116-117
shearsfor deck girder SPANS: . |, . ... .o venes b s o o 190
Shears in spans, due to E-60loading. .. .......................... 188-189
Shears in swing bridges, E-60 loading. . ....................... ... 199-203
Shears i truss spans; E-60FlondIng, - 1 i« v s Hanin b e st st 193
HIDEESIIGLAL PRUIZER b e = o s s omt st e et el e e L e e 123
Ship building bulb angles, dimensions and properties. .. ........... 50-53
Ship building channels—see Channels, special
Slope of flanges for standard structural shapes. . ................ .. 7
Eldiol rercintion: VOIINe ., . < cois 01 2 vaan di e sl oV L 0 147
T A e R S S S N e SN SRRy ST | R s 114-115
Spans, limiting, based on web strength of standard I-beams. ... .. .. 66-67
Specific gravities and weights of various substances............... 130-131
SHEMACATIONS, B8 10 DABEAL.. .. ¢\ % e e s s n witin v e v e oo e i e 5
Square and round bars, areas and weights. . ...................... 136-139
EoiTe DATE, TIDBETBCYRW @D ...\ s w5 b+ o i s Siin b T8 s L TE S S P 124
Squares and square roots of numbers. . ... ............. .. ........ 166-178
Stagger of rivets to' maintain net section. .. ...................... 115
Static loads on beams, diagrams and formulas. . . ........ ... .. ... 108-110
Steel centering for concrete arches; weight. .. ... .. ... ... ... ... .. 196-197
Stresses, allowable unit:
for bending in steel beams laterally unsupported.......... 65
for columns, for various ratios of slenderness. .. ........ ... 106
for rivets in shear and bearing. .. . ...................... 116-117
Stresses in viaduct columns due to temperature changes............ 194
Swing bridges; bending moments and shears..................... 199-203
s
Tangent distances, standard I-beams and channels. ............... 825
Tee bars, properties and dimensions. . .. .................covuun.. 54-55
Temperature changes; stresses in viaduet columns. . ... ........... 194
@ilineads of bolta, U. SoStandard. . ..o .vvn vivnis st ookt i maits 120
Tolerances in weights of rectangular plates, A.I.S.C. Code. ... ...... 146
Triangle, equivalent to a given polygon. . ........................ 147
Trigonometric functions, natural. . ... ............. . cceiinaoel 154-159
Truss spans, bending moments, E-60 loading. . . . ................. 192
iErue spane, shear, B-80 loading, . ... ... oo oot il it o 193
Truss spans, single track through, weights........................ 195
Unequal angles—see Angles
Uniform loads, allowable—see Loads
< % equivalent, BrO0/Moating. ..« suwuesiows s sl 186-187
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United States Standard threads. . . .. i b el e e e s s D 120
Universal plates, tolerances in weights. .. ........................ 146
Upset screw ends for square and round bars. . . ................... 124-125
Varintions for plates, lIOWAbIe . . . . . . .\ coion st oet i one dhraaisss 146
¢ InIDtolilen and Wetghts o . . vaulinmss @ S st e s 5-6
Viaduct columns; stresses due to temperature changes. ... ... ... ... 194
Vishime-of 8 Solid of TeVOIIEION: & . i1 v o s s sain n ol 5 g n S o 147
Wall bearing plates for standard I-beams and channels. . ........... 8-25
T BT RN e SR e L R e e s O L A 133
Web buckling and shear in standard I-beams. . . .................. 66-67
Weights and specific gravities of various substances. . ......... ...130-131

Weights:

ST S TR e NP L S e e G . 34-39
DEREINE PIGLRE: o« s e A s s s e e e e A s 8-25
bolts, bolt- heads and BB, . .. - oo @ s wrns s dns s aa s pas 122
L ATl Sty 0 e e T e Ry R 50-53
CORRCOION ATFIOR! 7 i hs s et s b 5 e et f a i e el e 8-25
R L L SR B A I o st g T o 140-145
girdemEspans, B-00 loading. © . . s L e R 190-191
B D o P S g 60
Tl LR T B o A R e S e R 126
TET R 2ok A s o R T s Sl R 2 134-135
R L o e N e S R 152
PIVELE AN FINEEIHERAR . . o e s sl m 12 et S e 113
POGHN I BETIRIN . 7 L L v v e s s e e S 132
wz FE ez 157 o SRR Seelh e OB e B e B S R e T 136-139
special haphale:. s o 5 8 Jrninse L e rn s S S R e s e 26-33
SQUBTOIBATES - it i aoh ovon A e ot eyt s et e . 136-139
gtandard i T=Beame. « « sl veb o T Tl e i 8-17
RtANA AT RARREIE R 20100 v el o b 5t M P AR 18-25
steel centering for concrete arches. . ..................... 196-197
B2 50T o L S il ot PR SR et e O L e g B S o 54-55
BB R ANE A e T e e T o B S R T S 195
VADIOUS SUDBLANCER. - e o o s o v s a5 o st tie 130-131
T L oy e R A T o S Neeh SO AN R e 133
ZeeiaTR e cthy i e el Tl S e o O A 56-59
Weiehin, overrun fOr platen: .. i .o s v it i Bt s % i ot 146
Wheel determination for maximum concentra.tlon E 60 loading. . . .. 180
Wheel loads; stress calculation by influence lines. .. ............ .. 206207
K B i R e v R R 123
Zee bars, dimensions and properties. . .. ........... .00, 56—-59
O N ORI RO AT S ATBEE . o ¥ i i nt s R R e e NS IV 1 avacomiabtiony’ s L 162
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