


ST. PAUL FOUNDRY & MANUFACTURING CO.

‘doyg uisnieg
pue doyS Luiydep do:m yywsyoe[g utepow pue paddinbs Aqng
suoj ooomﬂ .................... L1punoj uoar 3sed Ajeded [enuuy
Su0) L OONIGTI ERA N W e e BE doys [293s :wl:zu:bm Kyoeded [enuuy

INVId HIOV-9I 40 MHIA INVIdOIHV—LY6IT




ST. PAUL FOUNDRY & MANUFACTURING CO.

5 (F &
S
3
x s
@ ~
2
-
G M
N
£l Ined|| 1S
7 189, \
I e
T
o Iy F) ° 2 /)
_ FEpiLla g e/ g 3 RNE
*\\.0 o 2 1z (27 - o 5. z
% & 2 _l ,99. J 5[z Ha10dNVY >
> . béo [EaTgp, ‘) S wosHaiiae H 2 H o
% AN NS % = c t L3
D &\ %o Y s ™ z WD {38 o
¢ Jsodayy © o m o
: URWoH X & 2
o 3 9 |z o 8
| BN = NNOH 3 (3N I3 ¥
M > SPUNQR /N < z | " 7
3dan AVA| SNE A i TIVHSHY E
3 -
m 4 NOSO. 2l AV IS sonas IVHIN3D 51 o
S SlIE PN ALISEIAINN 45
8 1 (E]Fn "L )
- .
>
b= <l m 3
ER (1 o
& ; -
= 3 g )
2 Y »” > £z o* 0
& o S, ki &% - >
|7 = _m. \w.‘ &Cuw Sl Afoned|[ ° H (ouio)) y
/ = IEW 50)§ |
. Nifredd AUM 3
v voo.— = T W\ \ £ SLINIT 3] eotvu Adl v [["3av Qunaingaur W
S : ey
i @ su/CQu % — -
g = K] i B au AINNGD
T TG =l o) s
ayoispe(y 1\ b
CHLZ I o | e ([ ] i L] L I~ a = ran TINAAA <

392438 UIQNXOBA 3B 1O 336 pue Jed supjdol owoD J0 }3IJJEH-0WO0D 3sN

‘00 94N ? AYANNO4 TNVd "LS OL SAVMHOIH ANV S133Y¥LS NIV




ST. PAUL FOUNDRY & MANUFACTURING CO.

HANDBOOK

of

Tables and Information

(In three parts)

Appertaining to the use of

Alloy Cast Iron,
Structural Steel

and of

This Company’s Products

for

Engineers-Architects-Builders

ST. PAUL FOUNDRY
& MANUFACTURING CO.

MANUFACTURERS AND ENGINEERS

St. Paul, Minnesota
Established 1863

HESTON & ANDERSON
(Subsidiary)

MANUFACTURERS OF WOODWORKING MACHINES
Fairfield, Iowa




2 ST. PAUL FOUNDRY & MANUFACTURING CO.

The St. Paul Foundry & Manufacturing Co., 500 Como Avenue,
was established in 1863. The St. Paul plant covers an area of sixteen
acres and consists of a Steel Fabricating Plant, Foundry, and Machine
Shop.

On August 12, 1944, the Company purchased Heston & Anderson,
Fairfield, Towa, which is operated as Heston & Anderson Division of
the St. Paul Foundry & Manufacturing Co. This plant manufactures
a complete line of industrial and homecraft woodworking machinery.

Ralph H. Maxson, President

A. Lehr, Executive Vice-President

Thomas J. Rowe—Vice-President in charge of Heston &
Anderson Division

Joseph B. Klemp, Secretary & Treasurer

William Snyker, Works Manager

John Brendel, Assistant Works Manager

Contracting Dept. George E. Cook, Contract Manager
Thor L. Dosen, Structural Engineer
C. I. Carter, Estimating Engineer
William R. Zuber, Sales Manager, Foundry
& Machine Shop
Arthur J. Hoff, Design Engineer
Edward W. Hoff, Estimating Engineer

‘Warehouse Sales Russell Gunther
Engineering Dept. Edgar A. Goetz, Chief Engineer

Purchasing Dept. Charles S. Long, Director of Purchasing
John H. Gunther, Purchasing Agent
Robert L. Nord, Asst. Purchasing Agent

Order Dept. Stanley J. Janecek, Manager

Accounting Dept. Harry C. Johnson, Chief Accountant
Credit Manager
George H. Gardner, Chief Cost Accountant
Henry Giefer, Cashier

Traffic Dept. Andrew Mieloch, Traffic .& Shipping

Personnel Dept. E. Dale Anderson, Personnel Manager




ST. PAUL FOUNDRY & MANUFACTURING CO.

STRUCTURAL STEEL SHOP FOUNDRY

We Manufacture

ARCHITECTURAL-STRUCTURAL STEEL
STEEL LINTELS, BEAMS, COLUMNS
TRUSSES FOR FLOORS AND ROOFS
GIRDERS, HEAVY AND LIGHT
BRIDGES, HIGHWAY AND RAILROAD
BREECHING, PENTSTOCKS, STACKS
WATER TOWERS AND TANKS

MISCELLANEOUS STRUCTURES OF ALL TYPES AND
SIZES
PRISON CELL WORK OF ALL KINDS

ALLOY-IRON CASTINGS
RAILROAD CASTINGS
WATER AND SEWER CASTINGS
CAST IRON COLUMNS AND PLATES
MISCELLANEOUS CASTINGS

SPECIAL MACHINERY
LIGHT FORGINGS
BOILER FITTINGS OF VARIOUS KINDS
GRATES AND GRATE BARS

GAS PIPE RAILINGS AND COLUMNS
STANDARD FIRE ESCAPES
STEEL AND IRON STAIRWAYS
CIRCULAR OR SPIRAL STAIRS

ACETYLENE AND ELECTRIC WELDING
RAILROAD AND CONTRACTORS’
HEAVY EQUIPMENT REPAIRS

We carry a stock of from 3,000 to 4,000 tons of steel
shapes, protected from the weather and the elements in our
warehouse, and are prepared to execute orders on short-notice.
See pages 6 and 7.

MACHINE SHOP BLACKSMITH SHOP
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PREFACE TO EIGHTH EDITION

THIS handbook is written to give detailed and general informa-
tion to the architect, contractor, and structural engineer on the prod-
ucts of our various shops and on the allied materials of the build-
ing industry. The book contains data, details, and tables for the de-
sign of steel structures and for the castings, forgings, and machin-
ery made by this Company.

PART I consists of four sections (1) properties and detail dimen-
sions of rolled structural shapes, angles, bars, plates, etc. now rolled
(2) safe load tables of beams, channels, angles, etc. used as beams, (3)
of rolled shapes and angles used as struts and columns, and of angles
and bars used in tension, and (4) detailed information on standard
connections, rivet values, bolts and various items.

Unless noted, all tables of properties, detail dimensions, and safe
loads of beams and columns for wide flange and other shapes are
those of the American Institute of Steel Construction. These tables
are based on a unit tensile strength of 20,000 pounds per square inch
to conform to the specifications of the A. I. S. C. and of the St. Paul
Building Code, pertaining to structural steel.

PART II contains information principally on the products of our
foundry and machine shop. Tables on the strength of our cast iron
columns, their details and connections.

Our complete line of standard sewer and miscellaneous castings
is illustrated. We show a wide variety of castings and other items
pertaining to building construction.

PART III comprises various engineering data and information on
some of the products of other companies allied to those of our Com-
pany. The St. Paul Building Code, portions of the Code of Standard
Practice of the American Institute of Steel Construction, and excerpts
from the Specifications of the American Society for Testing Materials,
all with particular reference to structural steel for buildings, are
quoted.

Permission to use the new A.I.S.C. tables is gratefully acknowl-
edged.

Entered According to Act of Congress
in the yvear 1947 by the
ST. PAUL FOUNDRY & MFG. CO.
in the
Office of the Librarian of Congress
at Washington, D. C.




ST. PAUL FOUNDRY & MANUFACTURING CO.

PART 1
TABLES ON STRUCTURAL STEEL

SECTION I

Sections Usually in Stock

Properties and Dimensions of Beams-Wide Flange, Ameri-
can, Light, Mill and Junior

Properties and Dimensions of Channels

Properties of Angles

Properties of Tees Cut from WF and Standard Sections

Properties of Tees, Zees and Rails

Properties and Dimensions of Pile Columns

Properties of Bars

Properties of Gas Pipe

Weights, Areas, and Properties of Plates

Weights of Angles

SECTION II

Safe Loads on Beams, WF, American, Light
Safe Loads on Channels

Safe Loads on Angles as Beams

Safe Loads on Floor Plate

Safe Loads on Channels, Laid Flat

SECTION III

Safe Loads on Column Bases, Sizes

Safe Loads on Columns of WF, American, or Light Sections
Safe Loads on Gas Pipe Columns

Safe Loads on Single and Double Angle Struts

Safe Loads in Tension on Angles and Rods

SECTION IV

Standard Connections for Beams

Rivets, Values, Details, Reduction of Area

Welding Notes and Symbols

Bolts, Standard and Ribbed, Weights and Dimensions
Data on Bars, Turnbuckles, Clevices, Bevel Washers
Beam Separators

Alloy Steels




ST. PAUL FOUNDRY & MANUFACTURING CO,

SIZES OF S'I;EE

N OUR WAREHOUSE,

In designing steel sections, especially when delivery is important,
the Engineer should use sections from the list below whenever they
meet his requirements.

L SECTIONS USUALLY IN STOCK

WIDE FLANGE BEAMS

||AMERICAN STANDARD BEAMS

Size Weights | Size Weights
LT | ECE YRG! WSS EREETI Pe 24”7 T R e
ST odl | BT ) IR SRR s 0" L) i v il LI
2 04 bt 18" ] R A
24" (o (- P e 15~ 73 P s e
21” 8078 il seinan 127 31.8] 'd0.81 ., ...
18” e ey el Hasial e A 10” R g |
16” T [ 7] R (67 e 7 DN [ECS ) N
2 (I 30 (| e vgde i INals slieehol, . . ..
127 27 | 31 | 36 | 40 6” 128 L sl
10” 21 | 25 | 33 | 49 5 T IETNEN RN D
8” 17,24 | o3t] 36| a2 R PV T
8” |l 40, | 48 |..coufe 30 B s fadmsnte oo .
H-BEAMS OR COLUMNS
AMERICAN - - 2
STANDARD CHANNELS Size Weights
Size Weights LA 5T T o R ST LA
L | P Dl Do
5. (O (6 3T (S (N T j7
127 20T 1280 L. ! $ SO LB pdoct i ey
10 ||15.3 [20.0 | 25 |..... LIGHT BEAMS
| [T v (RS et :
g s ) e Size Weights
/1 T [ P =
o Il a2 |0 i s 127 ofl 368 ... | ---------
i/ | ERCTRS ER SRR B P 107 || 1L5 | 15 fo.ooife.
0 sl 8" 110 | 13 L. ...|....
3" || 41 TR 6" S |'1zC LISEiE.
ANGLES
Size Thickness
14" x 114" % T N P T [T T ) T
134" x 13" % | 7 (AR [PRPL A ST AP (e g WY N
RETESY s Y K boi]nsncsifneiihlotls v
2l w2 5 4 i palieses EERE PR
215" x 214" s Y % -4 T PP TR
S Txd e i % 35
YL T L T | R A 71 % sl ik SRR




ST. PAUL FOUNDRY & MANUFACTURING CO. 7
ANGLES—Continued
Size Thickness
o xa . et 5 o T T T T
314" x 218" 4 e 3% LSSy Y RNl LR AT LN (N
3%::13%:: 5 g ? Faraies| Lavatemad b avaeratlim sy o s
3 x.3 B s Baseeer amagnrl spese | vsie s
ok Rl R A S e S B (el M
g " x 315" u 5 3% 5 Al IR | s S e
gy a 4 o 34 ¢ 1 il eesiscinll it o s
G TR | RO gl G Pl deSan ) B ¢ sema sl
5 "x3L" ) 3% 2 ] I [t | e
T U A | W vl | e i i e
6 "x3” 5 3% T 15 ORI - wree gl
TS | I %g 5: 14 T M )
g ”:2 . ... 5-'/ 116 g
i e | IR <8 M e R R
8 L i | (FEEREAD TR GR ‘116 By |ea s | ot
B | R ISR At e L B s
e | [ VR (e 15 i
STRUCTURAL TEES D Sa
Size | Weight Per Foot -
4 6.5 8.5 12
5 ‘ 10.5 24,8 || b ‘ ......... g
6 13.5 15.5 20 B8 10 s
SHEETS (Hot Rolled) PLATES—Continued
: Thick- ]
T:;;g‘ Width Length|| necs Width Length
341 614" to 48".. .| 40’-0"
#10 36/ 48 60".... | 12-0" 1 /4” 611/”’ to 48".. .| 40’-0"
#12 367487 60".... || 12’-0" 114" 48f o e 20'-0""
#14 |36 48" 60".... | 120" || i ¢ || 487 . ... .. ... 20°-0"
#16 || 36" 48" 60".... || 12°-0" || 11g7 || 487, . ......... 20°-0"
2 v et i tag Coall 10-0"
PLATES 23570 | A8 e i 10°-0"
3 A8 s e, 10°-0"
T:;g— Width Letigth . FLOOR PLATES
3 Width Length
‘3‘" 36’ 48" 60" 72| 20’-0"" ness
o | 614" to 72", ...|| 40’-0" | 48" 60" 20'-0’
s || 635" to 727, | a0-0” || 157 |l 487 607 1 111 20'-0"
¥ || 65" to 727 || 400" » | ag” 607 0000 |l 200"
%H 6%!! tO 7211. o 40"0" yrr 43» 60” ........ 20’-0”
52 || 614" to 48"....| 40’-0" Q; RTEDL M 20-0"
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L

DIMENSIONS, WEIGHTS AND PROPERTIES
OF

ROLLED STEEL STRUCTURAL SHAPES

Structural Shapes are presented in Part I in two groupings,
namely “Regular’ and **Special.” Under the grouping * Regular"
Shapes are shown the popular sizes for which there is a constant
demand, and such sizes are readily procurable in any size ldts.

Under the grouping ‘‘Special” Shapes are shown sizes and
sections for which there is a fluctuating demand and, therefore, are
rolled at irregular intervals, and then only by special arrangement.
Consequently the use of “Special” Shapes should generally be
avoided, unless the quantity of any one size is sufficient to warrant
a rolling.

“Regular” we (Wide Flange) Shapes can be furnished promptly
from Bethlehem Steel Company or Carnegie-Illinois Steel Cor-
poration Mills. **Regular” American Standard Beams, Channels
and Angles are readily procurable from all mills rolling these prod-
ucts. The same is true of the Miscellaneous *“Regular' Shapes
rolled by the various mills.

All we Shapes produced by Carnegie-Illinois Steel Corporation
have parallel face flanges. ws Shapes produced by Bethlehem Steel
Company have parallel face flanges with the following exceptions:
All sizes with nominal depths from 36 to 16 inches, inclusive;
14 we 38 10 30; 12 we 36 to 27; 10 we 29 to 21; 8 w 20 and 17.
These shapes have a 5 per cent slope on the inside face of flange.

Due to this difference in rolling practice the properties of
certain we Shapes produced by the different mills are not precisely
identical, but the difference is so small as to be practically negligible.
In the interest of standardization the tables of properties show only
the lesser values and are thus a trifle on the side of safety.

When we Shapes are available either with sloping flanges or
parallel flanges, the dimensions such as T, k, and g, (see page 11),
are given for the sloping flange shapes and therefore may be used
for all shapes. Where thickness of flange is given in the tables, it is,
in the case of shapes with sloping flanges, the mean thickness. If
necessary, additional dimensions may be obtained from mill catalogs.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO. 9

All American Standard Beam and Channel Shapes have a slope
on the inside face of flange of 1624 per cent. The Miscellancous
Column and Beam Shapes in the Regular Series, as well as the Chan-
nels and the Tees in the Special Series, have various flange slopes
whose amounts may be ascertained from the respective mill catalogs.

It is the practice of the rolling mills to use the terms “Sections”
or “Shapes” when referring to their finished flanged product. The
term “Shapes” is used throughout this Manual as being the standard
practice of the Fabricating Industry.

When designating rolled steel shapes on drawings it is desirable
that a standard method of abbreviating be followed that will identify
the group without reference to the manufacturer, and without the
use of inch and pound marks. To this end it is recommended that
the nominal depth of shape, its group symbol, and its weight in

ounds per linear foot, be abbreviated in the manner exemplified
Eelow. IFor completeness a convenient method of abbreviating the
sizes of plates and bars is included.

Page Nos.
Group of Part 1
of Manual
Wide Flange Shapes 10-21
Miscellaneous Light Beams 24-25
Miscellaneous Light Columns 26-27
Miscellaneous Light Beams 26-27
Junior Beams 24-25
Junior Channels 26-27
American Standard Beams 22-23
American Standard Channels 28-29
Equal Leg Angles 30-31
Unequal Leg Angles 32-39
Structural Tees 40-47
“ “ 48
Bearing Piles 50
Zees 49
Rails 51
Plates 55-60
Square Bars, Round Bars 52-53

The abbreviations exemplified above are intended only for use
on design drawings. When lists of material are being prepared for
ordering from the mills, the requirements of the respective mills from
which the material in question is to be ordered should be observed.

Space does not permit of the inclusion in this Manual of data
on every rolled steel product occasionally useful im building con-
struction. For products herein omitted, reference should be made

to the various mill catalogs.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ST. PAUL FOUNDRY & MANUFACTURING CO.

W SHAPES

PROPERTIES FOR DESIGNING

Waight
Naminal
Sue i

i‘; ;

In. Lh Int

88.17
82.32
76.56
72.03
67.73

36 x 1614

2 332

36x12 | 194 | 57.11
182 | 53.54
170 |49.98
160 |47.09
150 | 44.16

33x15% 240 |70.52
220 | 6473
200 | 5879

33x1114 152 |44.71
1M (4151
130 | 38.26

30x15 | 210 |61.78
190 | 55.90
172 | 50,65

30x 1014 132 |38.83
124 | 36.45
116 |34.13
108 E!BI.??

Flangs

Wab

AXIS X-X

AXIS Y-

Y

Widgth | Thick-
™

n In. ] In.

36.72 | 16.655 | 1.680
36.50 | 16.595 | 1.570
36.24 | 16.555 | 1.440
36.06 | 16.512 | 1.350
35.88 | 16.475 | 1.260

36.48 | 12117 | 1.260
36,32 12,072 | 1.180
36,16 | 12.027 | 1.100
36,00 | 12.000 | 1.020
3584 | 11.972 | .940

33.50 | 15.865 | 1.400
33.25| 15.810 (1.275
33.00| 15.750 | 1.150

33.50 | 11.565 | 1.055
33.31) 11.535 | .960
33.10| 11.510 | .855

30.38| 15.105 | 1.315
30,12 | 15.040 | 1.185
20.88 | 14.985 | 1.065

30.30 | 10.551 | 1.000
30.16 | 10.521 | .930
30.00 | 10.500 | .850
29.82 | 10.484 | .760

Thick-

In.

625
830
75
715

635

775
710

615

548

T ins

20290.2
18819.3
17233.8
16092.2
14988.4

12103.4
11281.5
10470.0
9738.8
90121

13585.1
123121
11048.2

B147.6
74422
6699.0

98724
8825.9
7891.5

§753.1
53471
49191
4461.0

649.9
528.2

37
354.6
327.9
299.2

r

In,

1517
1512
15.00
14.95
14.88

14.56
14.52
14.47
14.38
14.29

13.88
13.79
13.71

13.50
13.39
13.23

1264
12.57
12.48

1217
121
12.00
11.85

1 S

In¢ (L]

122521 1471
1127.5/ 135.9
1020.6{ 123.3
944711144
870.9 105.7

3554 58.7
327.7 543
3006 500
2754 459
250.4) 41.8

874.3 110.2
782.4) 99.0
691.7| 87.8

256.1) 44.3
229.7) 398
201.4) 350

7079 93.7
624.6) 83.1
550.1| 73.4

185.0, 35.1
169.7] 323
153.21 29.2
1351 258

3.73
3.70
3.65
3.62
3.59

249
247
2.45
242
2.38

3.52
348
343

2.39
235
229

3.38
3.34
3.30

218
2.16
212
2.06

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO. 11

lle-cm lm-}*’

W SHAPES
DIMENSIONS FOR DETAILING I

: Flange Web Distance el
g (52" ponth Thick- | Thick %-";I
Size oot Width | Thicke | Ther 'Im a T k m 0 c a
" | | n | | m | tn | A | | e | | o |t | i | n
36x 1614 300 | 3624 [ 1635 | 14| Y g | 734 | 315 | 235 | 4024 | 4 % | 5%
280 | 364 | 1634 | 1% | 4 % | 7H |1l 205 |40)5| 4 g | 5%
260 3634 |16}4 | 14 | }4 e | 726 (3134 | 2% (3904 3% | )¢ | B4

245 |36 | 1614 | 134 | Mg | 3 | 716 |34 | 20 | 3934 | 33 | Y | Bl
230 (3524 | 164 | 1 | ¥ 34 | T || 235 |39ke]| 34 | e | 54

36x12 | 194 |36 | 1206 | 104 | M | M | 534 |3214 |24 |3814| 314 | U | BMa
182 (3634 (123 | 1 | ¥ 3¢ | 554 |31 |24 |3B35| 34 | Us | BM
170 | 3614 | 12 14 | Uy 534 | 3234 | 1'%4p (3834 | 334 | s | B)2
160 | 36 12 1 g
150 | 3574 | 12 Y| M

P8-S
o
F
w
=
-
a
8
w
o
ool

5% (3214 [ 14 |37%4| 3 3% | 5%
74 | 2836 | 2% (3734 33 | Y4 | BM4
714 [ 2854 | 2% |3624) 314 | My | 514
746 | 2834 | 2 [36%4| 314 | Y | 54

51 | 2034 (124 [35M4] 3

33x156%)| 240 | 3314 (1534 | 1% | X4
220 |33 | 15% | 14 | "4
200 |33 |15% | 14 | ¥

33x 1104 152 | 3314 [ 1186 | 11 | %
141 |33 (12| M| Y
130 |33% (12| 24 | %

30x15 | 210 | 303 | 15 | V4% | M4
190 |30 |15 | 13 | ¥
172 (2024 |15 | 11 | U4

514 [ 2034 | 114 [3534 | 3

734 | 253 | 25 |34 34
7Y | 253 | 2% |33} | 344
Th | 253 | 2% |33M4 | 3Y

5 2674 | 114 |32)4 | 3
5 2616|134 |14 3
5
5

EXX FEKR 228
@
3
=
X
8
-
w

30x1014| 132 | 303 | 1004 | 1 8
124 | 3034 | 1004 | Mg | %
16 [30 [10M] % | %
108 (2074 (100 | % | %

2614 | 1% | NN | 2K
266|104 |54 23

PRPE MEE RXER
o
by

SEER

Gage g is based on k + 14", 10 nearest 3.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ST. PAUL FOUNDRY & MANUFACTURING CO.

&

27 x 14

2T x10

24 x14

M x12

24x9

21x13

21x9

21 x8Y

3y
==
W SHAPES
sl 3
PROPERTIES FOR DESIGNING
=
Flange AXIS KX AXIS Y=Y
Waeight Wb
N Bl Rl MR RTINS BT B O
ess

Lb Int In, In, in. In Ins ine In Int Int In.
177 |62.10|27.31 | 14,090 | 1.190 | .725 | 6728.6 (492.8|11.36|518.9| 73.7 | 3.16
160 |47.04 | 27.08 | 14.023 | 1.075| .658 | 6018.6 | 444.5 )| 11.31 | 458.0| 653 | 3.12
145 | 42.68 | 26.88 | 13.965 | .975| .600 | 5414.3 | 402.9 | 11.26 | 406.9| 583 | 3.09
114 |3353(27.28| 10.070 | .932| 570 | 4080.5 | 299.2/11.03 | 1496 29.7 | 211
102 | 30.01 | 27.07 | 10.018 | .B27 | 518 | 3604.1 | 266.3 | 10.96 | 129.5| 259 | 2.08
94 [27.65]26.91| 9990 | .747| 400 | 32667 | 242.8 | 10.87 | 115.1 | 23.0 | 2.04
160 |47.04 | 24.72 | 14.091 | 1.135| 656 | 5110.3 | 413.5| 10.42 | 492.6| 69.9 | 3.23
145 | 42.62 | 24.49 | 14.043 | 1.020| .608 | 4561.0 | 3725 10.34 | 434.3| 61.8 | 3.19
130 |38.21 | 24.25| 14.000 | .900 | .565 | 4009.5 | 330.7 | 10.24 | 375.2| 53.6 | 3.13
120 | 35.29|24.31 | 12,088 | .930| .556 | 3635.3 | 299.1 | 10.15| 254.0 | 42.0 | 268
110 | 3236 | 24.16 | 12.042 | 855 510 | 3315.0 | 274.4 | 10.12| 229.1| 38.0 | 2.66
100 | 2943|2400 12.000 | .775| 468 | 2967.3 | 248.9(10.08 | 203.5| 339 | 263
94 |27.63(24.29| 9.061 | 872 516 | 2683.0 | 220.9| 9.85|1022| 226 | 1.92
84 (24.71|24.09| 9.015. 772 470 | 2364.3 | 196.3| 9.78| 883 196 | 1.89
76 | 22372391 | 8.985| .682| 440 | 20064 | 1754 | 068| 76.5| 17.0 | 1.85
142 |41.76 | 21.46| 13.132 [ 1.095| 659 | 3403.1 | 317.2| 9.03|3859| 58.8 | 3.04
127 (3734 | 21.24| 13.061 | .985| 588 | 3017.2 | 284.1| 8.99)/3386| 518 | 3.0
112 | 3293 | 21.00( 13.000 | .865( .527 | 2620.6 | 249.6| B.92|289.7| 446 | 2.96
96 |28.21(21.14| 9.038 | .935| 575 | 2088.9 | 197.6| 8.60|109.3| 4.2 | 1.97
82 |24.10|20.86 | B8.962| .795| 499 | 1752.4 | 168.0| B8.53| 89.6| 20.0 | 1.93
73 |21.46|21.24| 8.205| .740| .455 | 1600.3 | 150.7 | B8.64| 66.2| 16.0 | 1.76
68 (2002 21.13| 8270 | .685| .430 | 1478.3 | 139.9| B59| 60.4| 146 | 1.74
62 (18.23|2099| 8.240| .615| 400 | 13268 | 1264| 853| 53.1| 129 | 1.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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s i

DIMENSIONS FOR DETAILING

W SHAPES

L

2 Flangs Wab | Distance Ususl

Nominal w-wm Depth 3 Hall Gago
Sizn Foot Width T‘;“'v "x- Thick- | & T |k |[m)|g] ¢ [l

In, Lb. In. In In In. In. In In In, In. In. In. -IL
a4 | 177 |74 | 14N | 1M | K 4 |63 |23 |23 (303 |34 | a | 5M
160 | 270 |14 | 1G5 | Mg | 3 | 6% |23 |24 |30M4| 3% | % | 5M

145 | 2674 | 14 1 8 S | 634 |23 | 14y |3024| 3% | M | 54

27x10 | 114 | 2735 | 1036 | 14| % | %% | 43 (24 | 155 (2906 | 2% | ¥ | B¢
102 | 27% | 10 el o1 1|43 |24 |1 |28 2% | % | 54

o4 (2674 |10 M| Y| M |92 | |28%| 23 | ¥ | B4

24x14 | 160 | 243 (1435 | 136 | Mg | % | 63 [203{ |2 |2Blg| 34 | 34 | 5i¢
145 | 2414 | 14 1 8 | 3% | 634 |2034 | 174 |281 | 3% | ¥ | 6Y4

130 | 24} | 14 | % | e | 634|203 |13 |28 |3 ¥ | 54

24x12 | 120 |24} (125 | MG| % | e | 5% |20%4 | 1 |27 3 3% | 54
110 | 2444 | 12 %l % | K | 5% |20%]|1% |27 | 2% | % | 5%

100 |24 |12 ¥ | M | M |53 |20 1% |2624| 2% | % | BM4

24x9 | o4 |24 | ® % B | K |44 [236] %% |2524 2% | 5 | 54
B4 |24 | 9 ¥ M W 44 | 2134|135 (2534 | 23 | % 5l4

76 [23% | 9 el e | W | 44 |23 |13 |25% | 224 | % | 54

20x13 | 142 |24 [13% | 1M | Ma | ¥ | 6} 17| 104 | 28X | 3 s | 524
127 | 213 | 13 1 % | %% |64 |V7H |13 |25 |3 3 | 5)

" |21 |13 %l % | K |6 |173% |15 |24% | 3 8% | 5%

21x9 | 9 |21%| 9 wel % | % |48 |1% |23 |2% | % | 5%
82 |20 | 9 ngl 4 14 |4 (18 |1l (223 23 | M | B}

20x8Y| 73 |24 | 8| M| M | M |4 (1855|145 2234 234 | 6 | SM4
68 | 2104 | BM | Me| M | M |4 1836 | 134 (223 | 204 | 36 | Blg

62 |21 8| 86| 3¢ | % |4 |18%6| 1% |22%| 2% | M | 5%

Gage @ is based on k + 11", to nearest X".

AMERICAN INSTITUTE OF

STEEL CONSTRUCTION




14 ST. PAUL FOUNDRY & MANUFACTURING CO.

Y
]
W SHAPES
X f X
PROPERTIES FOR DESIGNING
——]
¥
Flangs AXIS XX AXIS Y=Y
ominat | Vet | | st T~
ses | fomt Wigth | THck= | ngss 1 s r [ 5 r
n. w | m | In. | i | s | tar | | e | e | e

18x 113§ 114 |33.51 [18.48| 11.833 | 991 | .505 | 2033.8 [ 220.1 | 7.70|255.6 | 43.2 | 2.76
105 | 30.86 | 18.32 | 11.792 | 911 | .554 | 1852.5 | 202.2| 7.75|231.0| 39.2 | 2.73
95 |28.22(18.16 | 11.750 | 831 | 512 | 1674.7 |184.4| 7.70 | 2068 | 352 | 271
18x B3| 85 |24.97(18.32| 8838 | .911| .526 | 1429.9 (1561 | 7.57| 99.4| 225 | 2.00
77 |2263|18.16| 8.787 | B31| 475 | 12868 [141.7| 7.54| 886 202 | 1.98
70 [20.56|18.00| 8.750 | .751| 438 | 1153.9 [1282| 7.49| 785| 17.9 | 1.95
64 (1880|1787 | B.715| .GBG| 403 | 10458 |117.0| 7.46| 703 | 16.1 | 1.93
18x 7)4| 60 |17.64 |1825| 7.558 | 695| 416 | 984.0 [107.8| 7.47| 471 125 | 1.63
55 [16.19|18.12| 7532 | 630| 390 | 889.9 | 98.2| 741 | 420 1.1 | 161
50 |14.71 |18.00| 7.500| 570| .358 | 8006 | 89.0| 7.38| 37.2| 99 | 1.59
16x11}| 96 |28.22(16.32| 11,5633 | .875| .535 | 1355.1 | 166.1 | 6.93|207.2| 359 | 271
88 |25.87 |16.16 | 11.502 | .795| 504 | 12226 |151.3| 6.87 [185.2| 322 | 267
16 x84 78 |2292|1632| 8586 | 875( 529 | 10426 [1278| 6.74| 87.5| 204 | 1.95
71 |20.86|16.16| B8543 | .795| 486 | 9369 |1159| 6.70| 77.9| 182 | 1.93
64 (18.80[16.00| 8500 | .715| 443 | 8338 |104.2| 666| 68.4| 161 | 1.:1
58 |17.04 | 1586 | B464 | 645| 407 | 7464 | 94.1| 662| 605| 143 | 1.88
16x7 50 [14.70(16.25| 7.073 | 628 | .380 | 6554 | 80.7| 668 348| 98 | 1.5¢
45 |13.24|16.12| 7.039 | 563 | .346 | 5833 | 724 | 664 305| 87 | 1.52
40 |11.77|1600| 7.000| 503| .307 | 5155 | 644| 662| 265| 76 | 1.50
36 (1059 |16585| 6002 | 428| 200 | 4463 | 563 | 649 221 63 | 145

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

15

W SHAPES

DIMENSIONS FOR DETAILING

1814
105 | 183§
96 | 184

1834
1814
18

17%

18}
184
18

18x11%

18 1 8

182744

1634
1634

16%
1634
16

1534

1634
1635
16

1574

1621134

1628}

16x7

8848 B£82YF B S48 IIR

Flangs Web Distance Y
wan | ke e | L 0 || k| e |
L.‘ll | | e z E E m | w |
nigi 55 | S | 5% |sM g2 |3 M | 5}
1y el S | 5% (158 1% |75 23K | M | 5
M| Ml 2 | M | 8% |83 104 |23 2% | M | B)4
86| Mal M | M | Ak [18M| 104 |2035) 23 | big | B)4
83| Mi| 16 | M | 43 | 153 134 (2006 2% | Y | B)e
B | M| % |} Alg [1535) 15 |20 | 23 | b | Bl
83 | "Mu| M | M |AM |81} |20 |24 | K |5M
TS| el Y | Ve | 3% |53 g |1934] 2)6 | M | 344
7h 0 M| M| Mo | 3% |1834) 134 1985 234 | X | 3M4
M Y| M| M |3 834 g 1edg] 23 | XK | 34
MM M| M | M | 5M 133|135 |20 | 23 | ¥ | 6M4
1mig| Mgl 34 | M | 84 | 134 104 | 1934 ) 2% | M | 524
B | M | M |4 |03 114 (1834] 23 | 34 | B4
Bl Mgl M | M [ 4 |13%) 184 (18| 2% | M | 5M
B | | Me | M (4 |13%| 1 (184 ) 214 | M | M
84| M| % ¥ |4 1331 134 (18 2% | W | 5
M M| M| M |3 |1 28] XK |3
7 el % | Y [ 3| | g | e | WO | 3
7 Bl % Me |3 |14 1 7Hi28 | K | 34
7 M| M | M |34 Uel Tl 2 | K |3

Gage g is based on k + 13", to nearest 3"

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




16 ST. PAUL FOUNDRY & MANUFACTURING CO.

¢

— —

W SHAPES
X=X
I PROPERTIES FOR DESIGNING
[ ——r— ]
Flangs AXIS X=X AXIS Y-Y
Nonion | WM wes
=l I A Rl Rl S 5 -~ B O T O AT S A

In. Lb. In. In. n | Jan e |t | tm | s | ind | e
14 x 16 | 426 18.69 | 16.695 | 3.033 | 1.875 | 6610.3 | 707.4 | 7.26 |2359.5 282.7 | 4.34
398 18.31 | 16.590 | 2.843 | 1.770 | 6013.7 |656.9 | 717 ?‘59.?' 261.6 | 4.31
370 17.94 | 16.475 | 2.658 | 1.655 | 56454.2 | 608.1 | 7.08 |1986.0, 241.1 | 4.27
342 17.56 | 16.365 | 2.468 | 1.545| 4911.5 | 559.4 | 6.99 |1806.9| 220.8 | 4.24
34 17.19| 16.235 | 2.283 | 1.415 | 4399.4 | 511.9 | 6.90 |1631.4 201.0 | 4.20
287 16.81 | 16.130 | 2.093 | 1.310| 3912.1 | 465.5 | 6.81 1“55,5‘ 181.8 | 417
264 16.50 | 16.025 | 1.938 | 1.205 | 3526.0 | 427.4 | 6.74 |1331.2) 166.1 | 4.14
246 16.25| 15.945 | 1.813 | 1.125| 3228.9 | 397.4 | 6.68 |1226.6) 153.9 | 4.12
237 16.12| 15.910 | 1.748 | 1.090 | 3080.9 | 382.2 | 6.65 |1174.8 147.7 | 4.1
228 16.00 | 15.865 | 1.688 | 1.045 | 2942.4 | 367.8 | 6.62 [1124.8/ 141.8 | 4.10
219 15.87 | 15.825 | 1.623 | 1.005 | 2798.2 | 352.6 | 6.59 [1073.2{ 135.6 | 4.08
n 15.75| 15.800 | 1,563 | .980| 2671.4 | 339.2 | 6.56 [1028.6 130.2 | 4.07
202 15.63 | 15.750 | 1.503 | .930| 2538.8 | 324.9 | 6.54 | 979.7( 124.4 | 4.06
193 15.50 | 15,710 | 1.438 | .890| 2402.4 | 310.0 | 6.51 | 930.1| 118.4 | 4.05
184 15.38| 15.660 | 1.378 | .B40| 2274.8 | 295.8 | 6.49 | 8B2.7| 112.7 | 4.04
176 15.25 | 15.640 [1.313 | .B20| 2149.6 | 281.9 | 6.45 | 837.9) 107.1 | 4.02
167 15.12| 15.600 | 1.248 | .780| 2020.8 | 267.3 | 6.42 | 790.2/101.3 | 4.00
158 15.00 | 15.550 (1.188 | .730 | 1900.6 |253.4 | 6.40 | 745.0) 95.8 | 4.00
150 14,88 | 15.515 | 1.128 | .695| 1786.9 [240.2| 6.37 762.5 906 3.99
142 14.75 | 15.500 (1.063 | .680 | 1672.2 | 226.7 | 6.32 | 660.1| 85.2 | 3.97
* 320 16.81 | 16.710 | 2.093 | 1.890 | 4141.7 | 492.8 | 6.63 [1635.1| 195.7 | 4.17
14x 1414 136 14.75| 14.740 | 1.063 | .660| 1593.0 | 216.0 | 6.31 | 567.7| 77.0| 3.77
127 14.62| 14.690 | ,998| .610| 1476.7 |202.0| 6.29 | 527.6| 71.8| 3.76
19 14,50 | 14.650 | .938| .570| 1373.1 | 189.4 | 6.26 | 491.8| 67.1| 3.75
m 14,37 | 14.620 | 873 | .540| 1266.5 |176.3 | 6.23 | 454.9| 62.2| 3.73
103 14.25| 14575 | .B13| .495| 1165.8 | 163.6| 6.21 | 419.7| 57.6| 3.72
a5 14,12 | 14.545 | .748| .465| 1063.5 |150.6| 6.17 | 383.7] 528 3.M
a7 14.00| 14.500 | .688| .420| 966.9 [138.1| 6.15 | 349.7| 48.2| 3.70
14 x 12 B4 1418 | 12,023 | .778| 451 | 928.4 |130.9| 6.13 | 2255 37.5| 3.02
78 14.06 | 12.000 | .718| .428| 851.2 |121.1| 6.09 | 2069 34.5| 3.00
14 x 10 74 | 21,76/ 14.19 | 10.072 | .783| 450 796.8 (1123 | 6.05 | 133.5 26.5| 248
68 .00( 14.06 | 10.040 | .718| 418| 724.1 |103.0| 6,02 | 121.2 24.1 | 246
61 | 17.94/13.91]10.000 | .643| .378| 641.5| 92.2| 598 | 107.3] 21.5| 245

AMERICAN INSTITUTE

OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

17

e i

EI

7. W SHAPES I

DIMENSIONS FOR DETAILING

Flangs Web Distance

Nominal ™| Dopth |T Thick. | Half |
Size foet widh | PRk | Fhicks Thick- | a T k im | c
In. e | | n | dn | | | i | ta | dn | n [ ie

14 %16 | 426 | 183 | 1634 | 3% | 134 | " | 735 |M134| 3% (28| 5 |1
308 | 183 [ 1656 | 294 | 1 | T4 | 736 | 1136 | 304 | 2434 | 43 | '

18 | 1606 | 2% | 104 | "3 | 736 (1134 31 |2434| 4% | %
342 | 1706 (1636 | 24 | 196 | MM | 726 | 1136 34 |24 |4 | %
314 174 (1604 | 2% |1 | M | 7M (1124 275 (233 | 4N | Y4
287 | 1634 [ 1636 | 2% | 134 | "M | 736 | 1134 @04 |23% | 4 Y
264 | 1614 (16 | 1 |13 | % | 73 (M%) 2% |23 | 3% |
246 | 164 (16 |1 | 134 | Y | 73 | 1136 2% (2276 | 3K | %
237 (163 (1534 | 13 |14 | % | 734 [ 1134 236 |22% | 3% | M
228 |16 (1526 | 1'0s | 1M | Y | 734 | 1136 2% |22% | 3% | %4
219 | 1534 (156 | 156 |1 Yo | 73 |13 2y (2204 33 | %
211 [ 153 [ 153 | 1% |1 Yo | 73 |13 23 (223 3% | %
202 | 15% (153 | 114 | % | M | 734 [113g] 206 |22% | 3% | %
193 |15 | 153 | 13 | M | Y | 736 | 1136 2y | 2234 | 3% | M
184 | 1536 | 158 | 13 | M | e |7¥|n¥y|2 |2 |34 | &
176 | 1514 | 1556 | 135 | M| e | 73 | M| 1|2k 3% | &

167 | 1585 | 158 | 134 | "4 | 36 | 7% |13 135 (213 | 3% | %
158 |15 | 152 | 1% | X% | 3 | 73 | 1% g 2136 3 %
150 1474 (1506 [ 136 | g | % | 735 [ 11| 1% (2105 3 A
142 | 1434|153 | 10 | Mg | ¥ | 73 |13 g 214 3 1A
*320 (163 | 1634 | 2% | 134 | " | 736 (N3¢ 23| 4 |1
14 x 1414| 136 | 1434 | 1434 [ 115 el 3 7 M3 | 1M5l2004) 3 s
127 | 1435 (143 | 1 5 | 8% |7 [113g] 134|203 3 %
119 [ 1425 [ 1436 | M| % | %% |7 |13 1% [20%¢| 238 | %
1M1 1435 (1438 | 26 | % | % |7 [ 1126 109 (2005 23 | %
103 (1435 (1454 | | % | % |7 | 13g) 13 200 | 2% | %
95 (1434 |14)g | ¥ ¥ (MG |F N3 | 136 | 2004 | 2% | 3%
87 |14 1416 | g | % | K |7 [113g] 155|200 | 215 | %
Mx12 | 84 | 1435 |12 % | e | % | 5% (13| 13 |18% | 2% | %
78 |14 |12 ng | % | M | 53 Inag| 15 18| 216 | 5%
14x10 | 74 [1435 | 1006 | g | e | % | e3¢ |v35) 135 i7mis| 2% | %
68 [14 |10 el % | W | 43¢ | 1138) o5 17| 2% | %
61 [13%% | 10 % | % | W% X

43 1N 1y 1?%|2_‘»§

BR

*Column Core Section. -
Gage g is based on k 4+ 13", to nearest §".

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ST. PAUL FOUNDRY & MANUFACTURING CO,

W SHAPES
K= =X
PROPERTIES FOR DESIGNING
4
Flangs AXIS XX AXIS Y=Y
o Waight Wab
Nominal Thick
e B | A P Thick- | nees | s r | s r

In. i | e In. In. in. T Int Int w | T'_ T
14x8 53 (1550|1394 8.062| 658 .370| 5421 | 77.8| 5.90| 57.5| 14.3 | 1.92
48 1411|1381 8031 | 593 339 4849 | 70.2| 586| 51.3| 128 | 1.91
43 |1265(1368| B.000| 528| .308| 4290 627 582 451 11.3 | 189
14x6)| 38 |1.a7[1402| 6776 | 513| 313| 3853 | 54.6| 587 M6| 7.3 149
34 (10.00]14.00| 6750 | 453| 287 | 339.2| 48.5| 583| 21.3| 63| 146
30 | 881|1386| 6.733| .383| 270| 2896 | 41.8| 573 17.5) 52|14
12x12 | 190 |55.86|14.38| 12.670 | 1.736 | 1.060 | 1892.5 | 263.2| 5.82|689.7| 93.1 | 3.25
161 |47.38| 1388 | 12515 | 1.486| .905| 1541.8 | 222.2| 5.70|486.2| 77.7 | 3.20
133 [39.11 1338 12.365 | 1.236 | .755| 1221.2 | 1825| 5593899 63.1 | 3.16
120 [35.31|13.12( 12.320 | 1.106| .710| 1071.7 | 163.4 | 5.51 | 345.1| 560 | 3.13
106 [31.1912.88 | 12,230 | .986| .620| 930.7 | 1445| 5.46|300.9| 492 | 3N
99 |20.09|12.75( 12190 | .921| .580| B58.5|134.7| 543|278.2| 457 | 3.09
o2 |27.06|1262| 12155 | BS6| .545]| 788.9 (1250 5402564 | 422 | 3.08
85 |24.98|1250( 12105 | .796| 495| 7233|1157 538]2355| 389 | 3.07
79 |23.22|12.38| 12.080 | .736| 470| 663.0 (107.1| 5342164 | 358 | 3.05
72 |21.16|12.25| 12.040 | 671| 430 5074 | 97.5| 531)1953| 324 | 3.04
65 |19.11|12.12 | 12.000 | 606| 390 5334 | BRO| 5281746 29.1 | 3.02
12x10| 58 |17.06(12.19| 10014 | 641 359 476.1| 78.1| 628 107.4| 21.4 | 2.51
53 |1559)|12.06| 10.000 | .576| .345| 426.2 | 70.7| 523| 96.1) 19.2 | 2.48
12x8 50 (1471|1219 8077 | 641 371| 3945| 64.7| 518| 564) 140 | 1.96
45 [13.24|12.06| 8042 | 576| .336| 3508 | 58.2| 5.15| 60.0| 124 | 1.94
40 |11.77|11.94| B.00D| 516| .204| 3101 | 51.9| 513 441 11.0| 1.94
12x6)4 36 (10501224 6565| 540| .305| 2808 459| 515 37| 72| 1%
31 | 9.12|12.09| 6525 | 465| .265| 2384 | 394 511 198| &1 ) 1.47
27 | 7.97(11.95| 6500 400| .240| 204.1| 34.1| 506| 166 51| 1.44

e g
AMERICAN INSTITUTE OF STEEL CaNBTHUEIION




ST. PAUL FOUNDRY & MANUFACTURING CO.

19

wdfecnfunn 44"

7 W SHAPES
DIMENSIONS FOR DETAILING I

Weight Fla!ao. Wab Distance e

Ng::" £ |2 | wian piaks T:;:- Totk- a T Kk m | g ¢ a;"
In. Lb. In In. In In. In In. In. In. In. In In, In

14x8 | 53 |14 8 el 36 | 3% | 3% |n13g] 134 || 28 | % | B
48 [13% | 8 0 | 36 | 3 |33 |13 136 |16 | 2% | XK | BY

43 |13%5 | 8 Yoo %6 | Me | 378 |M3| 10 |1574|2% | M | BY

Mx63| 38 [14)5 ) 630 13 | M | Y | 3N 12k |0 15% |2 | ¥ |34
34 14 63 | Y | Me | Mo |3} |12M| Mg 53|24 | M | 34

30 (13736 B3¢ | 26 | S | M |34 (124 M |15k 2% | M | 34

12x12 | 190 [143¢ | 1236 | 134 | v | % | 53¢ | 93¢ | 2% o | 3% | % 514
161 | 1374 [ 1214 [ 114 Yo | Ve |53 | 93| 24 |183 | 3} | )4 | B}4

133 | 1334 [ 1235 1% | 3% [ 5% | 93| 13|18 | 3% | % | 5%

120 | 1345 | 1235 (144 3 | 3 [ 5% | 9% | 1us|18" |3 % | 544

106 | 1226 (1214 [ 1 56 | % | 53| 9% | 1% |17%] 3 % | 5%

99 | 123 (120 | Y| 56 | % |53 | 93| 104 |17 | 2% | % | 5%

92 | 125 (12} | U | He |83 | 9N | Vi 17| 23 | M | B4

85 (120G (120 | M| e | M | 9% | 9% |13 |17a| 2% | s | Bk

79 (1236 (120 | 3 | e | M |53 | 93| Vi | 173 2% | ¥ | B4

72 [12)4 [12 el Y | M | 5% | 93| 1% || 2% | % | 6%

65 [ 1214 |12 56| 3 | % | 5% | 9% | vk |17%| 2% | K | 5%

12x10 | 58 |12 |10 S5 | 3% | % | 4% | 9|14 | 5% 2w | ¥ | 5%
53 |12 |10 % | 3% | M | 426 93| 13 |15%4| 2 | XK | BM

12x8 | 50 | 1215 | BY | 55 | 3% | % | 326 93| 1% [14%6) 2% | K | 5%
45 |12 B % | 36 | % [ 325 ] 93| 13 140 2% | K | B

40 |12 8 Yo | % | Ye |33 | 93| 13 1435|214 | K | 5%

12x6%| 36 [12%5 | 6% | % | % | M | 3% [1035| wg|14 |25 | ¥4 |3k
3 (12| 6| W | M| M |3 103 1 [13x| 2% | % | 3%

28|12 64| M M M| 3k | 1036 MG 1354 24 | Me | 34

Gage g is based on k + 14", 10 nearest }".

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ST. PAUL FOUNDRY & MANUFACTURING CO.

(—— —]
W SHAPES
.=
PROPERTIES FOR DESIGNING
[——]
Y
TR Flange Wet AXIS X-X AXIS Y-¥
Nemiaal | WoigH S r
Se [ A | M wiom ik =1 s r 1 s '
| b | It | | m | | tme | s | | e | tar | e
10x 10 | 112 |32.92|11.38| 10415 | 1.248 | .7 718.7 | 126.3 | 4.67 | 235.4| 452 | 2.67
100 [29.43|11.12| 10.345 | 1.118| 685 6250 | 1124 | 461 |2066| 399 | 265
89 |26.19(1088| 10275 | 998| 615| 5424 | 99.7| 4.55|1806| 352 | 263
77 | 22671062 10.195 | B868| .535| 457.2 | 86.1| 4.49(153.4| 30.1 | 2.60
72 | 21181050 10.170 | 808 | .510| 420.7 | BO.|| 4.46|141.8| 279 | 259
66 | 19.41|10.38| 10.117 | .748| .457| 3825 | 73.7| 4.44)|129.2| 255 | 2.58
60 [17.66/10.25| 10075 | 683 415| 3437 | 67.1| 4.41|1165| 231 | 257
54 [1588[10.12| 10028 | 618 .368| 3057 | 604 | 439|103.9| 207 | 256
49 |14.40(10.00| 10.000 | 558 | .340| 2729 | 546| 4.35| 93.0| 186 | 2.54
1W0x8 45 [13.24[1012| 8.022 | 618| .350| 2486 | 491 | 433| 53.2| 133 | 2.00
39 [11.48] 994| 7990 | 528| 318| 200.7 | 422| 427| 49| 112 | 198
33| 971| 9.75| 7.964 | 433 .292| 1709 | 350 420| 365| 92| 1.4
10x5% 29| 853|1022| 5799 | .500| .289| 157.3 | 308| 4.29| 152| 52| 1.34
25 | 7.35|10.08| 5762 | 430| .252| 133.2 | 264 | 4.26| 127| 44| 1.3
2 6.19| 990| 5750 | .340| 240 1063 | 21.5| 4.14| 97| 34| 1.25
8x8 67 |19.70| 9.00| 8287 | .933| .575| 271.8 | 60.4| 3.71| 886 214 | 212
568 |17.06| 8.75| 8.222| .808| .510| 227.3 | 52.0| 3.65| 74.9)| 182 | 2.10
48 [14.11| 850 8117 | 683 405| 183.7 | 43.2| 3.61| 609 150 | 2.08
40 [11.76| B8.25| 8.077 | .558| .365| 146.3 | 355| 3.53| 49.0| 121 | 2.04
35 [10.30] 8.12| 8027 | 493 .315| 1265 | 31.1| 350| 425| 106 | 203
n 9.12| 8.00| 8.000 | .433| 288 109.7 | 274 | 347| 70| 92| 2.0
8x614 28 | 823 BOG| 6540 | 463| 285| 978 | 243| 345| 216| 66 | 1.62
24 | 706| 793| 6500 | .398| .245| 825 | 208 342| 182 56| 161
8 x5 20 | 588| B14| 5268 | 378| .248| 692 | 17.0| 343| 85| 32| 1.2
17 | 500| 800| 5250 | .308| .230| 564 | 141 3.36| 67| 26| 1.16

AMERICAN INSTITUTE OF STEEL
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edb-c=fwen g

7, W SHAPES I
/ DIMENSIONS FOR DETAILING

'w e Flangs Wb Diatance Usual

e n a Gage
et o w-c:hl",';"':;" Thick- ‘I‘EE a [T | k| |m|gl]|ece g
In, Lb. In. In, In, In. in. In, In. L L L L In.
10x10 [ 192 [ 1135 (1035 | 130 | 3 | 34 [424 | 724 | 134 |15} 3 % | 514
100 | 1136|1036 | 1% | "W | 3% | 4% | 726 | 136 [ 15| 3 % | 544

89 [ 1024 | 1015 | 1 56 | S |42 | 7M [ 104 (15 |23 | 3% |54

77 | 105|100 | M6 | % | e |46 | VIR | 134 [143| 23 | 34 | 5M

72 |1005 [ 1008 | M| % | 3 | 424 | 736 | 136 | 1434 | 2% | % | 5

66 (103 (100 | 3 | Me | M |4k | 7|14 |14lg]| 24 | % | BM4

60 |10} [ 1045 | T | T4 $ | 4% | 78 | 16 | 1435 204 | % | Bl4

54 | 10)% | 10 5 | 3 | M |42 | 7M1 18| 2% | K | B4

45 (10 |10 s | %5 | % | 476 | 716 | 14 (14| 205 | M | BM4

10x8 | 45 |10 | 8 5 | 3% | M |3% |7 |1 (|13 |24 | K | 5K
39 (10 8 14 56 | 3 |34 |7 | 1\ (1224 2% | K | BY
33(9%| 8 o| M | M |33 |76 UG8 24 | M |54

10x5%| 20 (100 | 53| 13 | 5 | 3% |2% |8 | M n¥|24 | X |24
25 100 | 53| M | M | M | 2% | Bla| W|1134) 2} | e | 2%

21 | 93¢ | 53| %% | M | M |24 |8 | W12 4| 2%

8x8 | 67| 9 By | M| % | 36 | 324|636 | 13 [12)4| 2 | 26 | 5l
58 83| 8| M| M 4 |34 | 6% | 13512 |24 | 3% |54

Bli| B | Y& | Us | e | 37663 |1 (M6] 26| ¥ | B4

40 | Blg| BM| % | 36 | Ye |376| 63| MWiNMi| 24| M |54

3B | 84| 8 Yo | M | M (36|63 | W Nl 2% | K |54

3| e 8 e | s | % |33 | 63| " M| 2% | X |54

8x6 | 28| 8 6| T | % | M | 3% | 63| Mi|10M| 2% | M | 3%
24 | Tl 6M| 2 | M| s |34 |63 | XM (10| 2| M |38

8x54 | 20| BM| SN | 3 | M | M |2 |63 | | 9% | 2K | W | 2%
178 5 W | X o2k | 6M | | 9%| 24| M |24

Gage gy is based on k + 134", to ncarest 1"

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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AMERICAN STANDARD
BEAMS
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AMERICAN STANDARD
BEAMS

DIMENSIONS FOR DETAILING

=

o Weight Flange Web Distance
Soction | Fact | Width T“Ec:.l:‘ Thick- YEEE- ] B O W P Y
K || s m | | | [ .| | W |
24 | 1200 | 8 1 ‘ U | 356 | 2035 | 1134 | 3% | 25 | 136
1000 | Bue [ 135 | v | | 355 |20n% | k| 35k | % |58
24 | 1000 | 7% | % | % | 3% | 3% |20% | 1% |3 % | %
900 | 7% | % | % | % | 34 |203% [ 15 |3 % | %
799 | 7 %) Y| M| 3% [20%|1% |3 % | %
20 95.0 | 7 1l B | 7 314|163 | 134 3% | ¥ | Y
AR EAEAR AR A AR IE AR AR
20 75.0 | 635 | M| % | e | 278 (1674 | 1% | 3 % | %
654 | 634 | | o | % | 2% | 1624 | 1% | 3 M | A
18 700 [ 6% | “o| % | % | 2% |15% [ 1% | 2% | U | M
547 | 6 Wl Y | X | 2% | 15% | 1% (2% | % | e
15 500 | 5% | 3| % | % | 2% |12 (1% | 2% | % | %
429 (53 | 5% | % | % |28 [12% (134 | 2% | % | %
12 500 | 5 el G| % | 2 9% | 136 | 2% | U | 'Y
408 5% “,/2 '//é“ X 2% 9% | 1% | 2% | M | %
12 350 | 5% | % | U | K| 2% | M| 1|24 | %| ¥
318 |5 Ul % | M | 23 | 9% |1} (2% | 4 %
10 350 | 5 ) % 2 8 1 24 ¥
254 | 4% ﬁ A % 2ﬁ 8 1 2% | ¥ %
8 230 | 4% | W | U | K |18 | K| U 24| M| U
184 | 4 Us | % | 3 [ 128 | 6% | % |24 | % | U
7 200 [ 3% | % | U | 4 | 138 | 5% | M| 2 | %
153 | 38 | 3% | 1 | M |13 | 5% | |2 % | X
6 1725 3% | % | 4% 1% | 4% | % |2 % | %
125 (3% | % | X ﬁ 1% | 4| % |2 o | %
5 1475 3% | | B | ¥ |13 | 3% | M| 2 Mo | e
100 | 3 | K| W% | 13| 38| |2 | %
4 95 [ 23 | S | % | M |14 | 2% | W|2 ¥ | %
7.7 [ 2% | M| M | M | 134 | 2% | % |2 M| %
3 75 (2% | 3| % | M | 1M | 14| % 3L
5.7 (2% | M| % [ M |18 U] % M | 4

Max.
Flange
Rivet

b s e ......_..__

XX

N XX X XX XX XX xx

XK

Usual
Qage

R NENWY

SR

PN

KX

N RN DN DN WW WWw WWw WWw Ww &d 2ad 2>
KX

Gage g1 1s based on k + 1
Gage g is permissible near

3", to nearest

M.
ends of beam; elsewhere Specification may require reduction in rivet size.
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ST. PAUL FOUNDRY & MANUFACTURING CO.

w SHAPES

e

MISCELLANEOUS (B)
COLUMNS AND BEAMS Wetegeerak
[—.
PROPERTIES FOR DESIGNING v
Flangs AXIS XX AXIS Y=Y
Weight Web
Nominal i
I~ Rl Rl Thich- T 1 s ' I 5 '
in Lb. iny n In In. in. ins Int In. Ins Ins In,
W SHAPES AND LIGHT COLUMNS
6W | 25 7.37 | 6.37 | 6.080 | 456 | 320 | 535 168 | 269 | 171 | 66 | 1.52
626 | 20 590 | 6,20 | 6.018 | 367 | .258 | 41.7 134 | 266 | 133 | 44 1.50
155| 462 | 6.00 | 6.000 | .269 | .240 | 30.3 101 | 256 | 9.69 | 3.2 1.45
S5W | 185]| 545 | 512 | 5025 | 420 | 265 | 254 9.94) 2.16 | B89 I 354 (128
5x5 | 16 | 470 | 500 | 5000 | 360 | .240 | 21.3 853 213 | 751 | 3.00 | 1.26
AW 13 | 3.82 | 4.16 | 4060 | 345 | .280 | 11.3 545/ 1.72 | 3.76 | 1.85 59
414 10 | 293 | 4.00 | 4.000 | 265 | .220 8.31 4.16 1.68 | 2.74 I 1.37 a7
LIGHT BEAMS
12x4 | 22 | 647 (1231 4030 | 424 | 260 | 155.7 | 253 | 491 | 455 | 2.26 B4
19 562 (1216 4.010 | 349 | . 240 | 130.1 | 214 | 481 | 367 | 1.83 81
1614 4.86 | 12.00| 4.000 | .269 | 230 | 1053 | 175 | 465 | 2.79 | 1.39 .76
10x4| 19 561 (10.25]| 4.020 | .394 | .250 96.2 | 188 | 4.14 | 419 | 2.08 86
17 | 498 (1012 4.010 | .329 | .240 818 | 162 | 405 | 345 | 1.72| 83
15 | 4.40 | 10.00| 4.000 | .269 | .230 688 | 138 | 395|279 | 1.39 | 80
Bx4| 15 | 443 | 8.12| 4.015 | 314 | 245 480 | 11.8 | 3.29 | 3.30 | 1.65 B6
13 | 3.83 | 8.00| 4.000 | .254 | .230 395 | 9.88 3.21 | 262 | 1.} 83
Ex4| 16 | 472 | 6.25| 4.030 [ 404 | 260 31.7 | 10.1 | 259 | 432 | 2.14 | 96
12 | 353 | 6.00 4.000 | .279 | .230 21.7 | 7.24| 248 | 289 | 1.44 90
JOISTS

12x 4| 14 | 4.14 [11.91| 3.970 | .224 | .200 882 | 148 | 461 J 225 | 113 74
10x4 | 1115339 | 9.87| 3.950 | .204 | .180 519|105 | 392 | 200 | 1.02 a7
Bx4| 10 | 295 | 7.90| 3.940 | .204 | .170 308|779)|323 199|101 B2
Gx4 814l 250 | 583 | 3940 | 194 | 70 148 | 507 | 243 | 1.89 3% | a7

Above rhapes all rolied by Bethlebem Steel Co. and Camnegie-Tllinos Steel Corp., except 4 W 13
ﬂeuﬂ!hmws:ed&nd‘;f >
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25

1

emjwen sy

=7 W SHAPES

COLUMNS AND BEAMS

MISCELLANEOUS (B) I

DIMENSIONS FOR DETAILING

Flangs Wab Distance
e Man, | Usial
Size o | 2™ | wiam Tolohe | Tbick- Thk- a T [ kK | g | e o u;.p
In, Lb. In. In. In. In. in. In. in. | T In, In. T In,
W SHAPES AND LIGHT COLUMNS
6W | 25 62| 6 12 4 1 |25 | 424 J 24 M % ‘ 3l
6x6 | 20 | 6} | 6 ¥ | M| % |24 |44 '/ﬁ 2 % | K |3
155 6 6 L7 K B |23 |43 | % | 2 L % |3
5W | 185 5k | 5 W | M Mo 2% | M| M |2 Y | T | 2H
5x5)| 16 | & 5 | M| M |23 |3 M |2 W | M| 24
4W | 13 | 44| 4 M| % | M o[V [2W | i |1% | | M |24
4x4| 10 | 4 4 ¥ | XK | % ['%[24) % [ 1% % | % |24
LIGHT BEAMS
12x4| 22 |12 | 4 Y ¥ ¥ |4 |10% ¥ |2 W | ¥ |24
19 (124 | 4 1 11 W o124 |03 | W |2 WM |24
1614/ 12 4 M| XK MO0 M || | K| 2H
10x4]| 19 [10) | 4 M M B | v 8| a2 W | XK |24
17 (1044 | 4 M | M M| 8l4| 3 |2 M | X |24
15 (10 4 Yy ¥ b2 1% | Bl5| % | 13 | % ¥ |2y
Bx4| 15 Bl | 4 £ 154 % 14 | 6l%| % |2 % ¥ |24
13 | 8 4 K| M | M |26 64 % | %] % | X |24
6x4| 16 | 6 | 4 | K M (1| %) |2 % | K |24
12 |6 |4 | K| K| KW |1% mi Y [1% | M| XK |2k
JOISTS

12x4| 14 |13 4 1 s 4 136 [1034| % | 1% | % | 24
10x4) 1 9% | 4 Y | M | M [ 126| Bl5) de | 130 ¥ | 36 | 24
Bx4| 10 | 7% | 4 W | M | M |12 6% Y8 |13 | M | 3| 2K
6x4 8l 515 | 4 e b M 1% | 5 ‘ % |4 ]| % 8 | 2y

JAbave shapes all rolled by Beth Steel Co. and Camegic-1linos Steel Corp., except 4 W 13 by Beth-

el onl
Gage g1 is based on
Gage g is permmuhl: near ends of bc:m « mlmr Specification may require reduction in rivet size.

+ 14", to neares

—
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26 ST. PAUL FOUNDRY & MANUFACTURING CO.

—
I MISCELLANEOUS SHAPES
o
PROPERTIES FOR DESIGNING
]
=== AXIS X-X AXIS Y-Y
Waight Width | Web
-l A el Rl -5 B B P PO BT S
rog =T B oW m | i | Ins | e | tm | ims E_ In.

LIGHT COLUMNS
~8x8 | 343 | 10.09 | 800 | 8.000 | 375 |1155| 28.9 | 3.40 | 35.1 | 8.8 | 1.87
v6x6 | 250 | 7.35 | 6.00 | 5938 | 313 | 47.0| 157 | 253 | 149 | 50 | 1.43

200 | 588 | 600 | 5938 | 250 | 388| 129|257 | 114 | 38 | 139
45x5 | 189 | 556 | 500 | 5000 | 313 | 238| 95|208| 78|31 | 120
taxa | 130 | 382 | 400 [ 3937 | 250 | 104] 52| 165] 3417 | 04
STANDARD MILL BEAMS

OxE% | 25 | 7135 | 990 | 586 | 117.0/236 | 399 | 984 336 | 1.16
ok _2? 6.18 | 990 | 574 24 107.5| 21.7 | 417 | 9. 3 | 122
8x6lg | 28 823 | BOO | 665 39 90.1| 225 | 3.31 | 17.73] 533 | 1.47
24 7.06 | 800 | 6.50 24 838| 21.0| 345 | 1 5.08 | 1.53
taxby | 20 588 | BO0 | 6536 35 60.7| 152 | 3.22 246 | 1.06
17 500 | 800 | 6526 24 56.0) 140 | 335 | 6.16/ 235 | 1.1

wiZx 118 ] 345 | 1200 | 3063 | 175 | 72.2[ 120 | 457 | .98 64| .53
oi1x214| 103 | 301 | 11.00 | 2844 | 165 | 53.1| 96| 420 75 B2 | .50
ol0 x 2 90 | 264 | 1000 | 2688 | 155 | 390| 7.8|385| .61 45| .48
*09x? 7. 220 | 900 | 2375 | 145 | 262| 58| 345 33| 42
*Bx?2 65 | 192 | 800 | 2281 | 135 | 187 47| 312 34| 30| 42
*7x2 55 1.61 700 | 2078 | 126 | 121 35| 274 25 24| .39
*6x1 44 130 | 600 | 1844 | .14 73] 241237 A7l_.8 | 36
[ JUNIOR CHANNELS x -
AXIS X-X AXIS Y-Y
Waight Width | Wb
Nominal h of Thick=
ol I8 Rl bl -0 - IR IO IR P PO R
in Lb nt _Il" n _In. | Tnt Int 'E‘_ . Ind In# In. in.
W12 x 1141106 | 3.12 | 12.00| 1500 | .190 [ 85.8| 9.3 | 423 | 39 | 32 | .35 | 27
s10x1 8.4 | 247 [10.00| 1.500 | 170 | 323 I 65 |361| 33 | 28 I ]
10 x 1 65191 1000] 1125 | 150 | 221 | 44 | 347] a2 | 0 25 | .19

*Ralled by Carmegie-Tiness Steel Corp., Tnkand Steel Co. and The Phoenix Iron Co.-M.
IMinoes Steel Corp. and Bethiehem Steel Co-B.
by
by
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MISCELLANEOUS SHAPES

L

DIMENSIONS FOR DETAILING

Waight Max, | Usal
Son | A | P | i [0 e | | 0 | v | k[ | e ||
noas nees
= Em | | :'_“'_T_'_'.‘_TZ':‘:E_-'_T_;
LIGHT COLUMNS
YBx8 | M3 | 8 B—h‘/ﬁ_-_“g"‘. BEALEALTEIEAERE B I
*6x6 |250| 6 6 B 2 a2 1 |3
st R NERE AR AR AL IR AR Ak
§5x5 | 189 | 5 5 I i 3 2% 3| Y24 M ¥ |24
f4x4 11301 4 14 M 1M UM 11312351 3¢ 12 136 ) 8% |2
STANDARD MILL BEAMS
(05525 [ 9% | 5% | %% 12% | 8% 12 | % | X | 2%
S ERFIRAR AR AR NE T SERE AR AR
6528 (8 |6 ¥ 3% |6 o | 1 | % | 34
2 g AR AR AR AR R E A AR A
54| 20 ] 5 " 2 6 1 2 2
e/ kM A A R A AR AR AR A
JUNIOR BEAMS
MZxd |18 12 | 3 NIRRT (81 %[ % |
"l x2 03| 1 2% £ ?-i 1 10 B 1135 | %
#10x 23] 90| 10 | 2 Nl W |19 W h
*9x2 75 ] 2 zz £ e |1 B8 1 e | Y
S HHE TR R
. ¥ ! AR
c_‘:l 44| 6 | 1 1!2 W e $ils s L 1g | g
gl
'J'E'_
- L
b 4
T [ JUNIOR CHANNELS [
“®" "inh "
1T
™
—==ot 3 Flangs wabh Dustance
o w;.m T ] e i I
Saction wot | wiath | Thicks | Thek | Thek a T Kk s ¢
| in In. m | | o | W | In. n | In
T
10 x 1 I u' ml B | %,_‘ 1 s | 8 |15 | 8
by Carnegie-Illinois Steel Corp., Inland Steel Co. and The Phoeniz Iron Co -M.
by Carnege- Lo Steel Corp. and Bethichem Steel Co -B.
ficd by The Phoence Toem Co b
llym& Steel Corp.-Jr.
&‘;- on k + 13", to nearest i A 2
& = permsssble near ends of beam; chewhere may require n rivel sise
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28 ST. PAUL FOUNDRY & MANUFACTURING CO.

AMERICAN STANDARD
[ CHANNELS

PROPERTIES FOR DESIGNING

Flange AXIS X=X AXIS Y-Y
2 Woight —| Web
Nominal A Thick-
Bue Foot AT (e Width | Trocke | ness | 1 s r 1 s r
naks
In Lb Int In. In In. In. Int Int In Ins 1 in.
*18x4 |58.0 |16.98|18.00|4.200| .625 | .700 |670.7 | 74.5 | 6.29 | 18.5 | 56 | 1.04
51.9 |15.18]|18.00 | 4.100| .625 | .600 |622.1 | 69.1 | 6.40 | 17.1 | 53 | 1.06
458 |13.38)|18.00|4.000| .625 | .500 |573.5| 63.7 | 6.55 | 15.8 [ 5.1 | 1.09
42.7 |12.48)|18.00| 3.950 | .625 | .450 |549.2 | 61.0 | 6.64 | 15.0 | 49 | 1.10
15 x 334/ 50.0 | 14.64|15.00 | 3.716 | .650 | .716 (401.4 | 53.6 | 524 | 11.2 [ 38 .87
400 |11.70|15.00| 3.520 | .650 | 520 (346.3 | 46.2 | 544 | 9.3 | 34 .89
339 | 9.90|15.00|3.400( .650 | .400 (3126 | 41.7 | 562 | 8.2 |32 B
12x3 |30.0 | 8.79(12.00(3.170| .501 | .510 |161.2 | 26.9 | 4.28 | 5.2 | 2.1 a7
25,0 | 7.32({12.00]|3.047 .501 | .387 (1435|239 | 443 | 45|19 79
20.7 | 6.03]12.00(2.940| 501 | .280 (128.1 | 21.4 | 461 | 3.9 | 1.7 81
10 x 254/ 30.0 | 8.80(10.00(3.033| .436 | .673 [103.0 | 20.6 | 342 | 4.0 | 1.7 67
250 | 7.33(10.00|2.886| 436 | .526 | 90.7 [ 18.1 [ 3.52 | 34 |15 68
200 | 586(10.00|2.739| 436 | .379 | 785[157 [ 366 | 28 | 1.3 70
153 | 4.47(10.00|2.600| 436 | 240 | 669|134 | 3.87 | 23 | 1.2 2
9x 214200 | 586| 9.00(2.648| 413 | 448 | 606|135 |3.22 | 24 1.2 65
150 | 4.39| 9.00|2485| 413 | 285 | 507 (113|340 19|10 67
134 | 3.89| 9.00(2430| 413 | .230 | 47.3| 105|349 | 1.8 | 97| .67
8x214|18.75| 5.49| 8.00|2527| .390 | 487 | 43.7| 109 | 282 | 2.0 1.0 .60
13.75| 4.02| 8.00|2.343 358| 90|299| 15| 86| .62
11.6 | 3.36| 8.00|2.260| .390 | .220 | 32.3| 81 (310 | 13| .79| .63
Tx2M| 1475 432| 7.00|2299| 366 | 419 | 271 | 7.7 |251 | 14| 79| .57
1225| 3.58| 7.00(2.154| 366 | 314 | 24.1| 69 |259| 12| 71| 58
9.8 | 2.85| 7.00|2.000| .366 | .210 | 21.1| 6.0 |2.72 98 63| .59
6x2 |13.0 | 3.81| 6.00(2157| .343 | 437 (17.3| 58 (213 | 1.1 | 65| .53 | .52
105 | 3.07| 6.00|2.034| .343 | 314 | 15.1| 5.0 | 222 87 57 .50
8.2 | 2.39| 6.00|1.920| .343 | 200 | 13.0| 4.3 |234 70, .50 | .54 | 52
5x13] 9.0 | 263| 500)1.885| 320 | .325 | 88| 3.5/|1.83 B4 45| 49| 48
6.7 | 1.95] 500|1.750| 320 | .190 | 7.4| 3.0[1.95 ’ 38| .50) 49
4x1% 7.25| 2.12| 4.00)|1.720| .296 | .320 | 45| 2.3 [1.47 44| .35 46
54 | 1.56| 4.00|1.580| .296 | .180 | 3.8| 1.9 | 1.56 29| 45| 46
3x1lg 6.0 | 1.75| 3.00|1.596( 273 | 356 | 21| 1.4 (1.08 A1 27| 42| 46
50 | 1.46| 3.00|1.498| 273 | 258 | 1.8| 1.2 | 112 . 24 M| A4
4.1 1.19| 3.00|1.410| 273 | 470 | 16| 1.1 [ 147 . 21 41| 44

*Car and Shipbuilding Channel; not an American Standard.
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ST. PAUL FOUNDRY & MANUFACTURING CO. 29

=um+|’(-
.‘.1 AMERICAN STANDARD
T
+ CHANNELS [
: DIMENSIONS FOR DETAILING
LR
- Flange Web Distance Usual
Waight Max. |5
:..::. Foot | wietn ‘rm Tn"::- TnH'" a T k 0 P 4 FIIIT: :'.
n Lb In, In. In, In. In. T_ l.'_ In, L T In, In.
» 58.0 414 b4 el 3 3lg | 1534 | 13 | 2% 3 £21 1 21
SRR B R
93 |4 | R ||| nn e g |0
15 500 [3% | % | % | % |3 [12%|va|2% | ve| 5|1 |24
40.0 3 5% 3 12 154 | 2% 3 1 2
339 3§ ig 22 32 a 123 | 134 | 2% 15 i 1 2
X 14 13 9 1 2! 1 | 51 1 1
LR E R AR AR AL AR AR A AR AR AR}
207 |3 |33 |5 | 38 |20 | o3| | 235 | 3% | 33| 35| 1%
0 30.0 3 7 g | 3§ 234 Blg 1541 215 iy Tie 414
REAIEEIE TR IR
T3 |26k | e | [ B3| 0| k|| k| k| 5|0
o (200 |25 | % | % | ¥ |24 | 7% ? 515 % | |
150 | 2 3 2% | 7 2 % | U 1%
I EEAE AR AR AR AR AR AR A R AR
8.7/5 21 ! 2 6 LS 2. 3 34 34 114
bl | o n| % E 5 | ool umldg| M| 38| % |
e | 25 | 34 2 | o3| wi|2g | S | %6 | ¥ |13
7 |z 2 [ % | % | % [ ok el || % %]k
1225 | 2 1% | 5 el 2 ] M | 14
So || A | m n|al | ued |4 8]0
6 [130 |2y % | w (1| as| |2 | %)% %1%
106 | 2 132 | 45| |2 & 3| b |13
82 | 1% E BR[| 8 %2 | %%
.1 9.0 1 " 1 3 1L, 2 S 151 154
o || ||| R N | M| w0
4 725 |1 3 5 1 2 2 54y g 1
A AR AR AR AR AR AR A AR
3 60 |1 15 |1 % | e Bl 4
S0 || M | W% % wlw | 4| %
|| s | 5| % % % | %

*Car and Shipbuilding Channel: not an American Standard.
Gage g is based on k + 13", to nﬂllﬂ':.{"' . .
‘Gage g is permismble near ends of channel; elsewhere Specification may require reduction in rivet size.
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ST, PAUL FOUNDRY & MANUFACTURING CO.

ANGLES :{
z
| EQUAL LEGS b |l
s AN
PROPERTIES FOR DESIGNING _E;_[l
¥
Weight AXIS X=X AND AXIS Y-Y AXIS Z-Z
9 L]
Size Thickness !:ei Area | s = xbry -
1 o Sowmre s
In, in | Lb, In In* tnt In. In In
8x8 1% | 56.9 16.73 98.0 17.5 242 2.41 1.56
1 | s10 | 1500 | 890 158 | 244 237 1.56
% 450 | 1323 | 796 140 | 245 2.32 1.57
¥ 389 | 1144 | 697 122 | 247 228 1,57
8% 32.7 961 59.4 103 | 249 | 223 1.58
% 296 868 | 541 93 | 250 | 22 1.58
% 26.4 775 | 486 84 250 | 219 1.59
6x6 1 a74 | 100 | 355 86 1.80 1.86 1.17
% 331 973 | 319 76 1.81 1.82 117
Y 28.7 844 | 282 67 1.83 1.78 117
& 24.2 7 | M2 5.7 1.84 1.73 118
% 21.9 643 | 221 5. 1.85 1.7 1.18
Y 196 575 | 199 46 1.86 1.68 1.18
% 17.2 506 | 17.7 4.1 1.87 1.66 119
% 14.9 436 | 154 35 | 188 1.64 1.19
b 12.5 366 | 130 30 1.89 1.61 1.19
5x5 % 2772 798 | 178 5.2 1.49 1.67 97
% 236 694 | 167 45 1.51 1.52 97
8 20.0 586 | 136 39 1.52 1.48 98
14 16.2 415 | 113 32 1.54 143 98
T 14.3 418 | 100 28 1.85 1.41 98
3 12.3 361 8.7 24 1.56 139 99
% | 103 3.03 74 20 | 157 137 99
|
4x4 % | 1.8 5.44 7.7 28 119 | 122 78
5 | 187 461 6.7 24 120 | 123 78
% | 128 375 56 20 | 122 | 118 8
% 1.3 N 5.0 1.8 1.23 1.16 8
5 98 2.86 44 15 | 123 114 79
0 8.2 2.40 37 1.3 1.24 112 79
i 6.6 1.94 30 1.1 125 | 1.09 80
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ANGLES

EQUAL LEGS i |

PROPERTIES FOR DESIGNING

AXIS X-X AND AXIS Y-Y AXIS Z-T
Size | Trichnees et Arsa
| Fou | 8 r xory r
In. In. Lb. Ins Ins Iny In In. In.
34 x 34 g 1n.1 3.25 36 15 1.06 1.06 68
e 98 2.87 33 13 1.07 1.04 .68
M 8.5 2.48 29 1.2 1.07 1.0 .69
1A 7.2 2.09 25 .98 1.08 99 69
¥ 5.8 1.69 20 .79 1.09 97 69
3x3 34 9.4 2.75 22 1.1 .90 93 .58
a 8.3 243 20 95 | 9N .58
% 7.2 FAR 1.8 .83 9N B9 .58
M 6.1 1.78 1.5 P 92 87 59
Y 4.9 1.44 1.2 .58 93 B4 59
£ an 1.09 .96 44 94 82 59
245 x2% | W 7.7 2.25 1.2 72 74 81 49
M 59 1.73 .98 57 75 76 49
£ 5.0 1.47 .85 A8 .76 T4 49
151 4.1 1.19 .70 .39 a7 72 49
L1 o7 .80 .55 .30 .78 69 49
2x2 W3 47 1.36 48 .35 .59 64 .39
B 3.92 1.15 42 30 .60 61 39
Y 3.19 94 35 25 61 59 .39
L 2.44 | 27 19 62 57 .39
M 1.65 48 .19 A3 63 55 40
13 x 1% Y 277 81 23 .19 53 53 .34
M 2.2 62 18 14 54 51 34
M 1.44 42 BE 10 .55 48 .35
g x1ls N 2.34 .69 14 A3 45 A7 29
W 1.80 53 1 10 A6 4 29
1§ 1.23 .36 .08 07 A7 42 .30
g x1Yy 1 1.92 56 .08 09 37 40 .24
LA 1.48 43 06 07 38 .38 .24
51 1.0t .30 04 05 .38 36 25
1x1 $51 1.49 A4 04 06 29 34 20
L1 1.16 34 .03 04 .30 32 A9
W B0 23 02 03 .30 30 20
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32 ST. PAUL FOUNDRY & MANUFACTURING CO.

ANGLES

L UNEQUAL LEGS -, -

e

¥

PROPERTIES FOR DESIGNING e
. AXIS X-X AXIS Y=Y AXIS Z-Z

sae | e | Vo™ | s

oot I s r ¥ I S r x r (Tanax
S TS O D e o I T
9x4 1 40.8 |12,00|97.0 | 17.6 | 2.84 | 3.50 | 12.0 | 4.0 | 1.00 | 1.00 | .B3 | .203
% 361 | 1061|868 157 | 2.86 | 345|108 | 3.6 |1.01 | 95| .84 |.208
1 31.3 | 919|761 (136|288 341 | 96| 3.1 |1.02] 91| .B4|.212
% 263 | 773|649 (115|290 |336| 83| 26 |1.04 )| 86| .85|.216
e 238 | 7.00(59.1 (104|291 |333| 76| 24 |1.04 )| B3| .B5|.218
14 213 | 625(53.2| 93292 |33 | 69| 22 105 81 85 | .220
8x6 1 442 |13.00|80.8 | 15.1 [ 249 | 265|388 | 89 |1.73 | 1.65 | 1.28 | 543
% 391 |11.48|723 | 134|251 (261 |349| 7.9 | 1.74 [ 1.61 | 1.28 | .547
¥ 338 | 994|634 |11.7 | 253|256 (307 | 6.9 | 1.76 | 1.56 | 1.29 | .551
1 285 | 836|541 | 99|254|252 (263 | 59 | 1.77 | 1.52 | 1.29 | .554
% 257 | 756|493 | 9.0|255|250 (240 53 | 1.78 | 1.50 | 1.30 | .556
14 230 | 675|443 | 8.0 | 256|247 |21.7 | 48 | 1.79 | 1.47 | 1.30 | .558
o 202 | 593|392 | 7.0 |257 (245|193 | 4.2 | 1,80 [ 1.45 | 1.31 | .560
8x4 1 374 |11.00| 69.6 | 14.1 [ 252 | 3.05 | 11.6 | 3.9 | 1.03 [ 1,05 .85 | .247
% 331 973|625 (125|253 |3.00 | 105| 3.5 |1.04 | 1.00| .85 )|.253
M 287 | B.44| 549 (109 |255|295| 94| 31 |1.05| 95| .B5|.268
% 242 | 711|469 | 92257 |29 | 81| 26 (107 | 91| .B6 | .262
% 219 | 643|428 | B4 (258|288 | 74| 24 |1.07 | BB .B6 | 265
4 196 | 575|385| 75|259 (286 | 67| 22 |1.08| .86 | .86 |.267
£ 17.2 506|341 | 66 |260|283| 60| 1.9 | 1.09| .83 | .B7 |.269
Tx4 % 302 | 886|429 | 9.7 (220 |255|102| 35 |1.07 [1.05| .86 |.318
% 262 | 769|378 84 |222|251 | 91| 3.0 (1.09|1.01| .B6|.324
5 221 648(324 | 7.1 |224 |246| 78| 26 (110 | 96| .B6 |.329
L 200 | 587|296 | 65| 224 (244 7.2| 24 |11 | 94| .B7|.332
14 179 | 525|267 | 58 |225|242| 65| 21 (111 | 92| 87 |.335
% 158 | 462(237| 51|226|239| 58| 19 (132 89| .B8 | .337
i 136 | 398|206 | 44227 |237| 51| 1.6 [1.13]| 87| .88 |.339
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ANGLES
UNEQUAL LEGS
——
y

—--. PROPERTIES FOR DESIGNING

o _ AXIS X=X AXIS Y=Y AXIS Z-Z
‘o“:“ ezt ] s r y 1 - r x r Tana
w |t | dns | | | tn

6x4 1 27.2 | 798 |27.7 | 72 | 186|212 |98 | 34 | 1.1 | 192 ] 86 | 421
£ 236 | 694 |245| 63 |1.88|208 | 87 | 3.0 [1.12 |1.08 | .86 | 428

54 200 | 586 (211 | 53 |1.90 |203| 75 | 25 |1.13 |1.03| .86 435

% 181 531 1193 | 48 (190|201 | 69 | 23 |1.14 | 1.01 | .87 | 438

1y 162 | 475 (174 | 43 |1.91 (199 | 63 | 21 |1a5]| 99| .87 | 440

e 143 | 418 | 155 | 38 (192 (196 | 56 19 (116 | 96 | .B7 | 443

i 123 | 361 135 | 33 (193|194 | 49 | 16 |1.17 | 94| 88 | .446

5 103 | 303 {114 | 28 (194 (192 | 42 | 14 |17 | 92| 88 | 449

6x3%| 14 | 153 |450 [166 | 42 [192|208| 43 | 16| 97| 83| 76 |.344
% 1.7 | 342 (129 3.2 [1.94 |204 | 3.3 1.2 S99 9| a7 | 3%

£ 9.8 | 287 |109 | 27 |195|201 | 29 1.0 (100 .76 | .77 | .352

¥ 79 |23 B9 | 22 |196|199 | 23 | 0.85]| 1.0 74| 78 | .355

5 x 34 L1 198 | 581 [139| 43 (155 |1.75 | 56 | 2.2 98 | 1.00 | .75 | .464
121 16.8 | 492 120 | 3.7 (156|170 | 48 | 1.9 99| 95| .75 | 472

14 136 | 400 | 100 | 3.0 (158 | 166 | 4.1 1.6 [1.01 91| .75 | 479

s 120 | 353 | 89| 26 (159|163 | 36 | 1.4 | 1.0 B8 | .76 | .482

£ 104 | 305 78| 23 (160|161 | 32 | 1.2 |102| 86| .76 | .486

M 8.7 |25 | 66|19 |1.61 [159| 27 | 1.0 [1.03| B4 | .76 | .489

15 70 | 206 | 54| 16 |1.61 | 1.5 | 22 B3|1.04 | 81| .76 | 492

5x3 g 128 | 3.75| 95| 29 (159|175 | 26 1.1 B3| .75 | .65 | .357
15 13 | 33 B4 |26 |160 17323 | 1.0 B4 | 73| .65 | .361

3% 98 |2B6| 74| 22 |161 |1.70 | 2.0 B9| B4| 70| .65 |.364

S 82 |240| 63|19 |161 |168| 1.8 5| B5| 68| .66 |.368

g 66 | 194 | 51| 1.5 |162 166 | 1.4 61| B6| 66| .66 |.3M
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34 ST. PAUL FOUNDRY & MANUFACTURING CO,.
ANGLES
| UNEQUAL LEGS
PROPERTIES FOR DESIGNING
AXIS XX AXIS Y=Y
Sus | Thick- - A

reu | foor 24 i s r ¥ | ‘ H

n n Lh int ns ne in In e int
4x344 % 147 | 430 | 64 | 24 |1.22 (129 | 45 | 1.8 |1.03 1041 72 | 746
14 119 |350)| 53 |19 |1.23|1.25| 38 | 1.5 |1.04 |1.00| 72 | .750
T 106 | 309 | 48 | 1.7 |1.24 |1.23 | 34 | 14 | 105 % | .72 |. 193
% 91 |267 |42 |15 |125|1.21 | 30 | 1.2 |106]| 96| .73 |.755
£ 7.7 |225|36 | 1.3 |1.26(1.18 ) 26 | 1.0 |1.0T | 93 | .73 |.757
154 62 (181 )29 |10 |1.27 (116 | 2 Bij1or| 91 .73 |.1%9
4x3 W 136 | 398 | 60 | 23 |1.23 |1.37 | 29 | 14 B5| 87| 64 | 534
W 11 |325)| 561 |19 |1.25(1.33 | 24 | 1 Bb6| B3| 64 | .BA3
T 98 |287 | 45| 1.7 |1.26(1.30| 22 | 1.0 | 87 80 | 64 | 84T
M 85 |248 | 40 [ 15 |1.26|1.28 | 1.9 87| 88| 78| 64 | .55
L") 72 |209 | 34 | 1.2 |1.27 |1.26 | 1.7 J3| 8| .76 | 65 | .554
Y 58 |169 |28 |10 |1.28 |1.24 | 14 | 60| 90| 74| 65 |.558
Igx3 121 102 | 300 35|15 |1.07 113 | 23 | 11 B3| B8 | 62 | .4
T4 91 |265| 31 | 1.3 |1.08(1.10] 21 58| B3| 85| 62 |.Nn8
» 79 |230| 27 | 1.1 |109(1.08 | 19 85 90| 83| 62 |.TH
e 66 193 | 23 85)1.10 [ 1.06 | 1.6 g2 90| B1| 63 |.TM
¥ 54 |15 | 19 78101 |1.04 | 13 59| 91| 79| 63 |.727
gkl M 04 |275( 32|14 [1.09]|120]| 14 | 76| 70| .70 | .53 | 486
T 83 |243| 29 |13 [1.09 118 1.2 68| 71| 68| .54 | AT
£ 72 [ 211 | 26 | 1.1 |10 (116 | 1 S9| 72| 66| .54 | 496
% 61 |1.78 | 22 931111 | 1.4 S4| 50| 73| 64| 54 |50
1"y 49 |144 |18 J5(142 11 JB| M| Te| 61 ] .54 | 506

=
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\

»—

g

:"l

B i

y
-.*_—;;’—-* PROPERTIES FOR DESIGNING

ANGLES
UNEQUAL LEGS

L

b
| AXIS X-X AXIS Y=Y Axis Z-T
Sire Thick- - Area
- r“ | 1 I s r y I S r x r Tanox
In. | In. Lb. in v in v Int In. In Int Int In. In, In.

3x2Y 11 8.5 25 [ 21 (10 91 100 (1.3 T4 | 72 | 75 | .52 | .667
T 7.6 221 |19 | 93 | 92 | 98 (1.2 66| .73 | 73| 52 | 672

% 66 |192 |17 | 81 | 93| 9610 | 58| .74 | . | 52 | 676

i 56 162 | 14 | 69 | M 93| 90 | 49 | .74 | 68 | .53 | .680

Y 45 131 |12 | 56 | 95| 91| 74 | 40 | 75 | 66 | .53 | .684

3x2 Y 77 225|119 10 92 (1.08| 67 | 47 | 55 | 58 | 43 | 414
T 68 200 |17 | 89 | 93 |1.06| 61 | 42 | .55 | .56 | .43 | .41

% 5.9 173 |16 | .78 | 94 |1.04 | 54 | 37 | 56 | .54 | 43 | 428

‘R 50 147 113 | 66 | 95 [1.02 | 47 | 32 | 57 | .52 | 43 | 4356

% 41 119010 | 54 | 95| 99| 39 | 26 | 57 | 49 | 43 | 440

% 3.07 90| B4l 41 | 97 | 97| N 20 | 58 | 47 | 44 | M6

2%xy X 5.3 15| 91| 55| .77 | B3| 51 | 36| 58 | 58 | 42 | 514
s 45 1.3 79| 47 | 78 B1 | 45| 31 | 58 | .56 | 42 | 620

L1 362 (106 65 38 | .78 | 79| 37 | 25 | 50 | 54 | 42 | 626

% 2.7% 8 51 J9| 76| 29 | 20 | 60 | .51 | 43 | 6N

b1l 3% 47 1.36 B2| 52 | .78 | 92| 22 | 20 | 40 | 42 | 32 | .340
£ 392 [ 115 J1| 44| 79| 90| A9 | A7 | 41 | 40 | 32 |.349

L 319 4 59| 36 | 79| B3| 16 | 14 | 4 | 38 | .32 | .357

% 244 7J2| 46| 28 | 80 | 85| .13 | .11 | 42 | 35 | .33 | 364

2x14 I 27 1] 32| 24 | 62| 66| A5 | 4 | 43 | 41 | 32 | 543
) 212 62| 25| 18 | 63 | 64| A2 | a1 | 44 | 39 | .32 | .50

% 1.44 A2 7| 13| 64 | 62| 09 | 0B | 45 | .37 | .33 | .558

13l ¥ 2.34 69 20| 18 | 54 | 60| 09| 10 | 35 | .35 | .27 | 486
s 1.80 53 6| .14 | 55 | 58| .07 | 08 | .36 | .33 | .27 | 496

W\ 1.23 36 A1) 09 | 56| 56| .05 | .05 | 37 | .31 | .27 | .506
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BB

TWO EQUAL ANGLES
PROPERTIES OF SECTIONS
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ST. PAUL FOUNDRY & MANUFACTURING CO.

TWO UNEQUAL ANGLES

PROPERTIES OF SECTIONS »—

SHORT LEGS BACK TO BACK

>| | x| SRRRAR 88523338 YY2=2IE 8353358 ~388338 N3 3IBRBR 83Y
> TELETEE MOMOMOMO TEFFEFEFE BOOOIOMMO OO MOMM Bmem NNNNNN oo
] - -
$|2| = [eRRB8S 58RaRRK RETIN28S 588223y 8358385 583 28352% 236
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< w T FEFEEE O HBNNO FETTLTT MOMOOMOM OANNNNNN ma AN oo
Zls
) -
£|3| x| 833838 RENARBE 2535588 535292Y 5855388 583 VLT8R 3%
= & CTELLLTE GOAEMOE FTFTTLTOM MEOMMoe NN NN oo daccaaa aaa
>2
L% x| 288355 RRBBBBT 858888F 2ITTIAR S35B2IZ H33 I2BHAY LI
G|z CTLTLTLE MOOOMON TLTOHMOMM BEOHMmmMNn NNNNNNN NN NN G
2| | o |52229T TI2BHBB 332B583 HAAALTY FIRRRAN 228 ISARRE 833
« | FFFLFLTE NOMONNM GOOOHBMNM MHEBOHHm NNANNNN NN daNaNNN aaN
» T 885835 8583352 8885888 85835385 T835883 3RR 885883 RRS
= - - - - - -
X| « || 838338 RESRRRE 8385588 §33-cfn —O2INAE 588 885588 333
* ol === e e W e b 0 g s e o gm0 A S LM T - G e
2 o | QUNNNT RRRYA KA RO=NRARH A=NRNRNY . QAeONRN R« JTRERTS ARQ
- -
u @ |E| SNOOTTE RBM-SHD RNSOTTM COBTTmn COuWTsmn mad Fodada o
P B i o e e b dla a0 B i 3 e B e i b B b o T o o s 03 B Bari o M i
= 13| Zn2ger REcH¥YH Qudesd dedraoe gndadce @68 Zddrds G
Bl 2| BYBLBR SEBREUBR SRYBIT RIKNIIE 8BRYIAY 33X §388SS 3R
3 14| a5=t2e geigvdns deersice udCeer dassadr Fds desnen ro
.Mun.z.u. QNOOOO YHOQEOYE RAUCECANE CELANQRNQN CAONEBD @TEO QONORYE ©aw
3372 |7 | SRUNNY BREHEYS Y85FYRS SNILERN ITTLIRY 882 gIRIRE oL
.
MM g CONRER MNURENN . XURERNE NURERNER RIREER NRR R e
- - -
e - © « « - N BN )
P 2| % x x * x el o) Pt
o © © ~ © L % )
© ")

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




38

ST. PAUL FOUNDRY & MANUFACTURING CO.

TWO UNEQUAL ANGLES

PROPERTIES OF SECTIONS “

SHORT LEGS BACK TO BACK

Size

In.

4x34%

34 x3

314214

3x215

2lgx2

I Thick= i mlﬂ‘
ness 2
| Anglos
T | b
35 | 294
% | 238
% | 212
% | 182
e | 154
N 124
3 | 27.2
Y | 222
4% | 19.6
L 17.0
i | 144
b1 16
1% | 204
% | 182
2§ | 158
Yy |13.2
3 10.8
15 | 188
ik | 166
g | 144
M | 122
L] 9.8
¥ |17.0
e | 162
34 | 132
M | n2
u 9.0
¢ | 154
s | 136
£ |18
i | 10.0
M| 82
H 6.1
3% | 106
£ 9.0
Yy 7.2
M 5.5

Arca
of
2
Anglas

In?

8.60
7.00
6.18
5.34
4.50
3.62

7.96
6.50
5.74
4.96
4.18
3.38

6.00
5.30
4.60
3.86
32

5.50
4.86
422
3.56
2.88

5.00
4.42
3.84
324
262

4.50
4.00
3.46
2.94
238
1.80
3.10
262
212
1.62

AXIS X=X | RADII OF GYRATION ABOUT AXIS Y=Y
1 Back to Back ol Angles, Inches

I S I r y | ; e
o B o o T B IR Bl Bl B
90 |37 | 103 1.04| 1.77 | 1.87 | 1.91 | 1.96 | 2.01 | 2.06
76 |30 | 104100 176 185 1.89|1.94 (1.99 | 204
68 |27 [1.05| 98|1.75|1.84 189 194198203
60 (23 |106| 96 174 183|188 192|197 |2.02
51 |20 [107| 93| 1.73|1.81 |1.86 | 1.91 | 1.96 | 2.00
42 |16 [107 .91!1,?2|1.so|1.a5 1.90 | 1.94 [ 1.99
57 |27 | 85| .87 184|194 199|203 (208|214
48 |22 | 86| 83 1.82|192[1.96 201|206 |2.11
44 |20 | 87| 80 181|190 [1.95 199|204 209
38 |17 | 88| .78 1.80 | 1.89 | 1.94 | 1.98 | 2.08 [ 208
33 (1.5 | 89| .76 |1.79 188 1.93 | 1.97 |2.02 | 207
27 (12 | 90| 74|1.78) 187 192|196 200 | 206
47 |22 | 88| .B8|1.56(1.65 1.70 |1.75|1.80 | 1.85
42 |20 | 89| .85|1.54 163 168|1.73|1.78 | 1.83
37 |17 | 90| 83[153 162 167|172 |1.77 | 1.82
32 (14 | 90| 81152161 | 166]1.71 (176 1.8
26 |12 | 91| 79|1.52| 161 | 165|170 (175 1.80
27 |15 | 70| 70 (162|171 | 1.76 | 1.81 | 1.86 [ 1.9
25 |14 | 71| 68161170 | 1.75 | 1.80 | 1.85 | 1.90
22 |12 | 72| 66161 |1.69)|1.74 |1.79 | 1.84 | 1.89
19 (1.0 | 73| 64 160|168 (173|177 | 1.82 | 1.88
16 (08 | 74| .61 |1.58|1.67 1.71|1.76 | 1.81 | 1.88
26 |15 | 72| .75(1.35|1.45 | 1.50 | 1.55 | 1.60 | 1.65
24 |13 | 73| 73|1.34|1.44 | 149 | 1.54 | 150 | 1.64
21 |12 | 74| 71 |134 143|148 153|158 | 163
1.8 (1.0 | 74| 68132 | 1.41 | 1.46 | 1.51 | 1.56 | 1.60
15 (08 | 75 ,65|1.31|1,4u 145 | 1.50 | 1.55 | 1.60
1.3 |09 | 55| 58 142|152 |1.57 | 162|167 |1.73
12 o8 | 55 .56|1.41 151 | 156 | 161|168 [ 1.71
11107 | .56 | .54/ 140 | 149|154 | 1:59 | 1.64 | 1.69
09 |06 | 57| 52/1.39 148|153 |1.58|163|1.68
08 (05 | 57| .49|1.38 | 147 152|157 [ 162|167
06 |04 | 58| 47137 1_4511.51 1.56 | 1.61 | 1.66
1.0 |07 | 58| 5813|122 (127 (132|138 [ 143
09 (06 ; 58| 56 1.2 1,21:1,26 1.31 | 1.37 | 142
07 |05 | 59| 540101 ]120|1.25]1.30[1.35 | 1.40
06 |04 | .60 .5111.10ll.19!1,2¢ 129 (134 [ 1.38

AMERICAN INSTITUTE OF
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ST. PAUL FOUNDRY & MANUFACTURING CO.

TWO UNEQUAL ANGLES

PROPERTIES OF SECTIONS “

LONG LEGS BACK TO BACK

AXIS X=X | RADII OF GYRATION ABOUT AXIS Y=Y
Back to Back of Anglas, Inches

Anglos | Angles | | S | r |y

L I P

- [ T e T I e #| X
4x34 8¢ 204 | B60 | 127 | 4.7 1.22 |129 | 1.46 | 1.55 | 1.60 | 1.65 | 1.70 | 1.75
14 238 | 7.00 | 106 | 39 123 |1.25 | 1.44 | 153 | 1.58 | 1.63 | 1.67 | 1.72
s | 1.2 | 618 95 | 34 124 |1.23 | 1.44 | 152 | 1.57 | 162|166 | 1.71
1 182 | 534 84 | 3.0 125 [1.21 | 143 | 1.52 | 1.56 | 1.61 | 1.66 | 1.70
i 154 | 4.50 711256 1.26 [1.18 | 1.42 | 1.50 | 1.55 [ 1.59 | 1.64 | 1.69
1+ 124 | 3.62 58| 29 1.27 (1.6 | 1.41 [ 1,49 | 1.54 | 1.58 | 1.63 | 1.67

4x3 8 | 27.2 | 796|121 |46 | 1.23 (137 (122|131 [ 1.36 | 1.41 [ 146 | 1.51
14 | 222|650 | 101 (38 |1.25(1.33(1.20|1.29|1.33|1.38|1.43|1.48
% | 196|574 | 90|34 |1.25|130|1.18 | 1.27 | 1.32 | 1.36 | 1.41 | 1.46
3% (170 |49 | 79|29 |1.26 (128 1.18 | 1.26 | 1.31 [ 1.35 | 1.40 | 145
5 (144 (418 | 68|25 | 1.27 | 1.26|1.17 | 1.25 | 1.30 | 1.35 | 1.39 | 1.44
i |16 |338| 55(20 |1.28 |1.24]1.16|1.25|1.29 | 1.34 | 1.38 | 143

34x3| 14 | 204|600 69|29 |1.07 |1.13|1.25(1.34|1.38 | 1.43 | 1.48 | 1.53
T | 182530 | 62|26 |1.08[1.10|1.23 (132137 (141|146 151
i | 158 | 460 | 54 (23 | 1.09 [1.08 122|131 |1.36|1.40 | 1.45 | 1.50
5 132|386 | 47|19 | 1.10 | 1,06 |1.22|1.30 |1.35| 1.39 [ 1.44 | 1.49

3 | 108|312 38|16 | 1.1 104121129134 | 1.38 | 1.43 | 1.48

32| 14 | 188|550 | 65|28 |1.09 120 .99)1.08|1.13|1.18 | 1.23 | 1.29
T | 166 | 486 | 58 |25 |1.09 |1.18| 98| 1.07 | 112|117 | 1.22 | 1.27

3 | 144 (422 51|22 | 110|116 | .97 | 1.07 | 111 | 116 | 1.21 | 1.26

5 | 122|356 | 44|19 | 111|114 96 (1.05]1.10|1.15 )| 1.20 | 1.24

¥ 98|28 | 36 (1.5 (112|111 | 95(1.04 1091131118123

3x2s | 4 (170|500 | 42|21 91 | 1.00|1.04 (194 | 1.18 | 1.23 [ 1.28 | 1.34
T | 152 | 442 | 38 |19 92| 98(1.03 112|147 |1.22 (127 | 1.33

3 | 132|384 | 33|16 03| 96|1.02|1.41 |16 1.21 | 1.26 | 1.31

is |MN2]|324)| 28|14 94 | .93 |1.01 | 1.10 [ 114 | 119 | 1.24 | 1.29

151 9.0 | 262 | 23|11 95| .91 100|109 (113|118 )1.23 | 1.28

3x2 14 | 154 | 450 | 38|20 92 (1.08| .80 | .B9 | .94 |1.00)1.04 | 1.10
s | 136 | 400 | 35|18 93 (106 .79| 88| .93 | .98 1.03 | 1.09

3% |NB|346 | 31|16 94 (104 78| 87| 92| .97 |1.02|1.07

4% | 100|294 | 26|13 95 (102| 77| 86| .90 | .95 1.00 | 1.06

£51 82238 | 22|14 96 99| 75| 84| B9| 93| 99 1.04

£ 6.14{ 180 | 1.7 | 08 97| 97| .75| 83| BB| 93| 98] 1.08

2gx2| 34 (106|310 18|11 77| B3| 82| 91| .96 |1.01|1.06]| 1.1
E Y 90| 262 | 16|09 .78 | .B1| .81 91| .95|1.00]1.05]|1.10

u 72|212| 13| 08 78| 79| 80| B9 | 94| .99 )|1.04 | 1.09

¥ 55162 10| 06 79| 76| 79| 88| 92| .96 |1.02|1.07
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ST. PAUL FOUNDRY & MANUFACTURING CO. 41

STRUCTURAL TEES
CUT FROM W BEAMS T
DIMENSIONS AND

PROPERTIES FOR DESIGNING

Flangs AXIS X=X AXIS Y=Y
Waaght Degth —e—————| Stem | —
Section F” Area ‘I'd W l-ﬁ—-*-;- Thack=
oot - with oChi-
Number e $|r r
. | I | in. n. m | m | tae | ns | i In

ST 18 WF | 150 |44.09 | 18.36 | 16,655 | 1.680 | .945 |1222.7| 85.9 | 527
140 [ 41.16 | 1B.25 | 16.595| 1.570 | .
130 |38.28 | 18.12 | 16.555| 1.440 | 845 |1059.2| 754 | 5.26
l‘z?,&f 36.01 | 18.03 | 16.512| 1.350 | 802 | 994.3/ 71.1 | 525
115 |33.86 | 17.94 [ 16.475| 1.260

g
B
3
o
o
]

g
g
.
2

STIBW | 97 |28.56|18.24 [ 12.117|1.260
91 |26.77 |18.16 | 12.072| 1.180
85 |24.99|18.08 | 12.027 [ 1.100
80 |23.54|18.00 | 12,000 | 1.020
75 (2208 (17.92(11.972| 940

249
247
245
242
2.38

gEy¥d

o
3
o
g
2
(=]
bl
2

ST 16 W° | 120 |35.26|16.75 (15,865 1.400
110 |32.36 | 16.63 | 15810 1.275
100 |29.40 | 16.50 | 15750 | 1.150

3.73 [437.2 55.1 | 3.52
7541/ 68.4 | 4.83| 3.71 [391.2/49.5| 3.48
367 |3458 439|343

38
g
2
&

g
g
B

STI6 W ?BJHJ-S 16.75 | 11.565] 1.055 | .635 | 591.9 47.4 | 5.15| 4.26 [128.1| 22.1 | 2.39
20.76 | 16.66 | 11.535| 960 | .603 | 551.8/44.7 | 516 | 4.30 [114.9/ 199235
65 |19.13(16.55|11.510| .855| .580 | 513.0{ 42.1 | 5.18 | 4.37 |100.7| 17.5 | 2.29

ST15W | 105 |30.89 | 151915105 1.315 | .775 | 578.0/48.7 | 4.33 | 3.31 [354.0/ 46.9 | 3.38
95 |27.95(15.06 | 15.040( 1.185 | .710 | 520.4) 44.1 [ 4,31 | 3.26 |312.3) 41.5 | 3.34
2532 | 14.94 | 14.985| 1.065 | .655 | 471.0 40.2 | 4.31 | 3.23 |275.1| 36.7 | 3.30

86
51 15W 66 | 19.41 [ 15,15 | 10.551 | 1.000| 615 | 420.7) 37.4 | 4.66 | 3.90 | 92.5{17.5|2.18
62 |18.22(1508 10521 | 930 .585 | 3948 353 | 4.65|3.90| 84.8 16.1 [2.16
58.0{ 17.07 | 15,00 | 10,500 | 850 | .564 | 371.8/ 31.6|4.67 | 3.94 | 76.6 14.6|2.12
54.0/ 15.88 | 14.91 [ 10.484 | 760 | .548 | 349.5 32.1 | 4.69 | 4.03 | 67.6/12.9|2.06
725
658

ST13WF | 88.5 26.05|13.66 | 14.090 | 1.190
B0 |23.72|13.54 | 14.023 | 1.075
72.5/21.34 [ 13.44 | 13.965| 975

391.8 36.7 | 3.88 | 2.97 |250.4) 368 (3.16
351.4| 33.1 | 3.87 | 291 [229.0/ 32.7 | 3.12
316.3/ 29.9 | 3.85 | 2.85 [203.5( 29.1 | 3.09

51 |15.01 [13.53 [10.018| .827 257.7/254 | 4.143.39| 64.8/ 129|208

600

ST13WF| 57 (1677 (13.64 |10,070| .932 | .570 | 288.9( 28.3 | 4.15|3.42 | 74.8/ 149|211
518

47 |13.83 [1345| 9.990| 747 | 490 | 238.5/23.7 (4.15|3.41 | 57.5{11.5| 2.04

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

STRUCTURAL TEES
CUT FROM W BEAMS

DIMENSIONS AND
PROPERTIES FOR DESIGNING

B N D‘f""‘ Flange ﬁﬂ AXIS X=X AXIS Y=Y
" r ol Avarag ik
i Foot Teo | Width | Thick- | mess | | s | r | y| 1 ]|s l r
Lb. In? In. In. In. In. in, Ins _ln_'_'__ln_-
ST 12 W | 80 |23.54|12.36|14.091 |1.135| .656 | 271.6 |‘Z7,G 3.40 | 2.51 |246.335.0 | 3.23
72.5/21.31 | 12.24 | 14.043 | 1.020 | .608 | 246.2 25.2 | 3.40 | 2.48 | 217.130.9 | 3.19
65 [19.11[12.13|14.000| .900 | .565 | 222.6(23.1 | 3.41 | 2.47 |187.626.8 |3.13
|
ST12W | 60 |17.64 12,16 |12.088| .930| .566 | 213.6 .22.4 348|262 (127.021.0 268
55 [16.18|12.08 |12.042] .855| .510 |195.2 |20.5 | 3.47 | 2.57 114.5/19.0 | 2.66
50 |14.71|12.00|12.000| .775| .468 | 176.7 [18.7 | 3.46 | 2.54 [101.817.0 | 2.63
sT12We | 47 [13.81[1215| 9.061| .872| 516 | 185.9 20.3 | 3.67 | 2.99| 51.111.3 | 1.92
42 [12.35]12.04 | 9.015) .772| 470 | 1659 [18.3 | 3.66 | 2.97 | 44.2) 9.8 | 1.89
38 |11.1811.95| 8.985| .682| .440 | 151.1 (16.9 |3.68 3.00l 38.3| 85 |1.85
ST10Ws | 71 |20.88|10.73 |13.132|1.095| .659 [ 177.3 |20.8 | 2.91 | 2.18 [193.0129.4 | 3.04
63.5/18.67 | 10.62 [ 13.061 | .985| .588 | 155.8 [18.3 | 2.89 | 2,11 |169.3/25.9 | 3.01
56 |16.47|10.50 |13.000| .865| .527 - 136.4 |16.2 | 2.88 | 2.06 |144.822.3 | 2.96
sT10Ws | 48 |14.11|1057 | 9.038| .935| .575 [ 137.1 17.1 | 3.11 | 2.55 | 54.712.1 Il.g?
41 |12.05(10.43| 8.962| .795| 499 | 115.4 [14.5 | 3.09 | 2.48 | 44.8/10.0 | 1.93
ST 10 We | 36.5/10.73|1062| B.295| .740| .455 (110.213.7 | 3.21 | 260 | 33.1 7.98/1.76
34 [10.01|10.57| 8.270| .685| .430 | 102.8(12.9 | 3.20 | 2.59 | 30.2 7.30|1.74
3 9121049 | 8.240| .615| 400 | 93.7(11.9 |3.21 | 250 | 26.6 6.45 1.71
ST 9W | 57 [16.77| 9.24[11.833| .991 505 | 102.6 [13.0 | 2.47 | 1.85 |127.8121.6 |2.76
52501543 | 9.16|11.792| 911 .554 | 93.9(12.8 [2.47 | 1.82 (1155196 |2.73
48 |14.11| 9.08|11.750| .831| 512 | 86.3 [11.7 |2.46(1.78 [103.417.6 |27
ST 9w | 425/12.49| 9.16| 8.838| 911 | .526 | B84.4(11.9 | 2.60 | 2.05) 49.7 11.3 | 2.00
38.5(11.32| 9.08| 8.787| .B31| 475 | 753 10.6 |2.58(1.99| 44.310.1 | 1.98
35 |1028| 9.00| 8.750| .751| .438 | 68.1| 9.67| 2.57 | 1.96 | 39.2| B.97| 1.95
32 | 940| 894| 8715 .686| 403 | 61.8| 8.82/ 2.56 | 1.93 | 35.2) 8.071.93
ST oW | 230 | 8.82| 9.12| 7.558| .695| 416 | 64.8| 9.32 2.71 217 23.5 6.23/1.63
27.5| 8.09| 9.06| 7.532| .630| .390 | 59.6| 8.63{2.71 |2.16 | 21.0) 5.57| 1.61
25 | 7.35| 9.00| 7.500| .570| .358 | 53.9| 7.85(2.71 |2.14 | 18.6] 4.96 1.59
ST 8WF| 48 [14.11| 8.16)11.533| .B75| 535 | 64.7 | 9.82/ 2.14 1.67 [103.6/18.0 | 2.71
44 |12.94| 8.08)11.502| .795| .504 | 59.5| 9.11/2.14 [1.55 | 92.6/16.1 | 2.67
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ST. PAUL FOUNDRY & MANUFACTURING CO, 43

STRUCTURAL TEES
CUT FROM W BEAMS

DIMENSIONS AND
PROPERTIES FOR DESIGNING

Flangs AXIS X=X AXIS Y=Y
e NP Avarage) Thick
Baction s LT wirage Thick-
i Foot Tes | Width T:;:l ness ] 5 r y ] s r
Lb. Int In In In in. Int In® In. In Int | In¥ In.

60.0 9,45I 228 (1.81 | 43.810.2 |1.95
540 | 8.57/2.28|1.77| 38.9| 9.11/1.93
48.3 | 7.71|2.27 (1.73| 34.2 8.05/1.91
436 | 7.00/2.26 | 1.70 | 30.2| 7.14|1.88

422 | 677|240 | 1.89 | 17.4| 4.92|1.54
37.8 | 6.10{2.39 [ 1.87 | 15.2 4.33|1.52
33.2 | 537/237|1.82 13.3| 3.79/1.50
30.7 | 510 2.41 |1.90 | 11.1] 3.17/1.45

102.2 116.2 [ 1.81 | 1.57 [514.3/65.1 |4.07
957 [152 | 1.80 [ 1.53 [489.8/62.2 [4.06
90.1 (144 |1.78] 149 465.1/50.2 | 4.05
83.9 134 |1.76 | 1.45 441 456.4 |4.04
802 129 1.76 |1.42 |h189/53.6 [4.02
75.0 [12.1 |1.75 [ 1.39 [395.1/50.7 [4.01
693 (11.3 [ 1.73[1.34 |3725147.9 [4.00
64.9 [106 |1.72[1.31[351.345.3 | 3.99
621 102 | 172|129 330.1|42.5 3.97
600 | 989/1.73(1.31 2839385 |377
547 | 904 1.71 | 1.26 (2638359 | 3.76

504 | 8.36 1.70|1.22 |245.9i33,5 3.75

ST8W | 39 |11.46| 8.6 | B.586| .B75
355(10.43 | B.08 | 8543 | .795
32 940| 8.00 | 8500 .715
29 8.52| 7.93 | 8464 | 645

ST8aW | 25 7.35| 813 | 7.073| 628
225| 662| B.06 | 7.039| .563
20 5.88| 8.00 | 7.000| .503
18 530| 7.93 | 6.992| .428

ST 7 W |105.5(31.04| 7.88 |15.800 | 1.563
101 | 29.70| 7.82 |15.750 | 1.503
96.5|28.36 | 7.75 | 15710 1.438
92 |[27.04| 7.69 |15.660|1.378
B8 |25.87| 7.63 |15.640(1.313
B3.5(24.55| 7.56 |15.600 | 1.248
79 [23.24| 7.50 |15.550 | 1.188
75 |22.04| 7.44 |15515(1.128
71 |20.92| 7.38 |15.5001.063

ST7W | 68 |19.99| 7.38 |14.740 | 1.063
63.5 (18,67 | 7.31 [14.690| .998
59.5(17.49| 7.25 [14.650 | .938

£328 BESB2EEE Busk 8288

55.5(16.33| 7.19 (14620 873 46.7 ?.snl 1.6911.19 227.431.1 1373
51.5]15.13| 7.13 |14.575| 813 | 495 | 424 | 7.10/1.67 [1.15 '209.9|28,B irn
47511397 | 7.06 |14.545| 748 | .465 | 39.1 5.5!!|I,S? 1.12 191.9{-26.4 an
43.5(12.78| 7.00 145 6B8 | 420 | 34.9 | 588 1.65|1.08 [174.824.1 |3.70
ST7W | 42 |1236| 7.09 (12023 .778 | 451 | 37.4 | 6.36/1.74 | 1.21 [112.718.8 |3.02

39 |11.47| 7.03 |12.000| .718| 428 | 348 | 596/ 1.74 (119 103..')'17.2 3.00

ST7W | 37 |10.88( 7.10 |10.072| .783 | .450 | 36.1 6.26i 1.82|1.32| 66.713.3 | 2.48
34 (1000 7.03 [10.040| 718 | .418 | 33.0 | 5.74/1.81 | 1.20 60.6(12.1 |2.46
305| 897 696 |10.000| .643| .378 | 29.2 5,13i 1.80 | 1.25| 53.610.7 | 2.45

ST7W | 265| 7.79| 6.97 | 8.062| .658| .370 | 27.7 4.95| 1.88 | 1.38 | 28.8) 7.14/1.92
24 7.06| €91 | 8.031| .593| .339 | 24.9 | 4.491.88 | 1.35 | 25,6 6.38]1.91
21.5| 632| 6.84 | 8.000| 528

.308 | 222 | 4.02 1.87 11.33 22.6| 5.64) 1.89
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44 ST, PAUL FOUNDRY & MANUFACTURING CO.

STRUCTURAL TEES

T CUT FROM W BEAMS
DIMENSIONS AND

PROPERTIES FOR DESIGNING

Flange AXIS XX AXIS Y=Y
Wet| e | O™ Arraze) Thiek
Saction | fouy Too | wion [Thc| woss | 1 | S [0y |t [8 ]
L. in? In. In, In. In, fad | It | On | dn | Int | It | I
ST7TW | 19 559| 7.06 | 6.776| .513| .313 | 23.5 | 4.27/2.05|1.56 | 12.3) 3.64| 1.49
17 5.00| 7.00 | 6.750| .453| .287 | 21.1 | 3.86/2.05| 1.55| 10.6) 3.15 1.46
15 441 693 | 6.733| .383| 270 | 19.0 | 3.55/ 2.08 | 1.59 | 8.77| 2.61| 1.41
ST6W | 80.5 |23.69| 6.94 |12.515|1.486| .905 | 62.6 |11.5 | 1.63 | 1.47 [243.1]38.9 | 3.20

66.5 [ 19.56 | 6.69 | 12.365|1.236| .755 | 48.4 | 9.03) 1.57 | 1.33 {195.0131.5 | 3.16

60 |17.65| 6.56 |12.320|1.106| .710 | 43.4 8,22'1.5? 1.28 (172.528.0 |3.13

53 |1559| 6.44 |12.230| .986| .620 | 36.7 1.20 [150.4 246 |3.11
495 | 1454 | 6.38 [12.190| 921 .580 | 33.7 1.16 [139.1/22.8 | 3.09
46 |13.53| 6.31 |12.1556| .856 545 | 31.0 1.13 128 i2” 3.08
425 | 12.49| 6.25 |12.105| .796| 495 | 27.8 1.08 [117.7/19.5 | 3.07
39.5 | 11.61| 6.19 |12.080| .736| .470 | 25.8 1.06
36 |10.58| 6.13 |12.040| .671| .430 | 231 1.02
325 | 9.55| 6.06 |12.000| .606| .390 | 20.6 .98

ST6W | 29 8.53| 6.10 [10.014| .641| .359 | 19.0 1.03
26,5 | 7.80| 6.03 [10.000| .576| .345 | 17.7 1.02

ST6W |25 | 7.36| 6.10 | B.077| .641| .371 | 187 147
225 | 6.62| 6.03 | B.042| 576| 336 | 166 113
20 | 5.59| 597 | B.O0O| .516| .204 | 144 1.08

ST8W |18 | 529| 6.12 | 6.565| .540| .305 | 15.3 1.26
155 | 4.56| 6.04 | 6.525| .465| .265 | 13.0 1.22
135 | 3.98| 598 | 6.500| .400| .240 | 11.4 1.21

ST6W | 7 2,07 | 596 | 3.970| .224| 200 | 7.66 1.76
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ST. PAUL FOUNDRY & MANUFACTURING CO.
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STRUCTURAL TEES

CUT FROM W BEAMS
DIMENSIONS AND
PROPERTIES FOR DESIGNING

Spetion
Numbar

ST5W | 56

ST5W | 225
19.5
16.5
ST5W | 145
125
10.5
STAW | 335
24

17.5
15.5

STAW | 14

ST4W |10

16.46
14.72
13.09
11.33
10.59
9.70
8.83
7.94
7.20

6.62
5.74
4.85

427
3.67
3.10

9.85
8.53
7.06
5.88
b.16
4.56

4.1
3.53

294
2.50

In.

5.69
5.56
5.44
5.31
5.25
519
513
5.06
5.00

5.06
4.97
4.88

511
5.04
4.95

4.50
438
425
413
4.06
4.00

4.03
397

4.07
4.00

Flangs ‘ o AXIS X-X AXIS Y=Y
| Avaragn, Thick-
Width | Thick= | ness 1 5 r y ] S r
In. o e R W T T T T
i T =
10.415:|,243 755 | 28.8 _5.42‘|.32 1.21 [117.7/22.6 lz.sr
10.345 | 1.118 | 685 | 24.8 |5.62 |1.30 | 1.14 103.3120.0 | 265
10275 | 998 615 | 21.3 |4.88 [ 1.28|1.07 | 90.317.6 |2.63
10,195| 868 535 | 17.7 |4.10[1.25|1.00| 76.7/15.1 |2.60
10.170| 808 | 510 | 164 [3.83 1.24| .97 | 709139 [259
10117 | 748 457 | 145 |339|1.22| 92| 64.612.8 |2.58
10.075| 683 | 415 | 12.8 |3.02|1.21| 88| 58.2)11.6 | 257
10.028| .618| .368 | 11.2 |2.64[1.18| .84 51.9510.4 | 2.56
10.000| .558 | .340 | 10.1 |2.40 1.18| .81 46.5 | 9.30] 2.54
8.022| .618] .350 | 103 |2.48|1.25| .91 (266 | 6.63)2.00
7.990| .528| 318 | 8.96219[1.25| 88225 | 562/1.98
7564| 433| 202 | 7.80/1.95 127 | .88 18,2 | 4.58]1.94
]
5799 .500| 289 | 8.38)2.07 140 1.05| 7.61| 2.62[1.34
5.762| 430 .252 | 7.12/1.77 |1.39|1.02 | 6.34| 2.20/1.31
5750| .340| 240 | 6.31/1.62|1.43|1.06| 4.87| 1.69]1.25
8.287| .933 | .575 | 10.94/3.07 | 1.05| .94 443 107 |2.12
8222| gos| 510 | 9.11|2:60|1.03| 87375 | 9.10(2.10
8.117| .683| 405 | 6.92/2.00| .99| .7830.45| 7.50| 2.08
8.077| .558| .365 | 5.80[1.71| 99| .74 [24.5 | 6.05/2.04
8.007| .403| 315 | 4ss/145| o7| sal2125 530/203
8000 .433| 288 | 4.31(1.30| 97| 67 185 | 4.60/2.01
6.540| 463 285 | 4.22/1.28[1.01| .73[108 | 3.30/1.62
6.500| 398 245 | 3.53{1.08|1.00| 70 9.10) 280 161
5268( .378 | 248 | 366 1.13|1.12| 83 4.25 1.61'1,20
5250| .308| 230 | 3.21{1.01|1.13| 84| 3.36] 1.28/1.16

AMERICAN
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46 ST, PAUL FOUNDRY & MANUFACTURING CO.

STRUCTURAL TEES

l CUT FROM STANDARD BEAMS x—
DIMENSIONS AND
PROPERTIES FOR DESIGNING

T
= _‘w‘ Flll':'m m :\:ll X=X | AXIS Y-Y
g-ni-n oot Teu | Wideh | Thicks | nese | | & e |y | S | r
L. Int In. 1 In. In il\_F Ins I_I:_l- In, _I: F ﬁ In.
| | Bt (e L
ST61 25 |7.29|600 | 5477 | .660 | 687 | 252 |6.05|1.85|1.84|7.65]2.67 | 1.03
4 592 | 6.00 | 5250 | .660 | 460 | 188 4,%<I.W 1.57 | 6.77 | 2.58 | 1.06
STel 175 5.10 | 6.00 | 5078 | .544 | 428 | 17.2 196'1.&3 1.65/4.93/11.94| .98
15.9 463 | 6.00 | 5000 | .544 | 350 | 14.9 |3.31 |1.78|1.51 (468|187 | 1.00
8T51 (175 5.11 | 500 | 4.944 | 497 | 504 | 125 |3.63 |1.56 | 1.56 4.18)1.69| .90
12.7 3.69 | 5.00 | 4.660 | .491 | .310 7.81/205|1.45|1.203.39|1.46| .95
|
)
ST41 (115 | 3.36 | 4.00 | 4171 | 425 | 441 | 503 1.77|1.22|1.15/2.15(1.03| .80
92 | 267 | 4.00 | 4000 | 425 | 270 | 3.50/1.14 [1.14| 94 | 1.86| 93| .83
ST 351 |10 292 ( 350 | 3.860 | .392 | 450 | 3.36/1.36|1.07|1.04|1.58| 82| .73
765 | 222|350 | 3660 | 392 | 250 | 218 81| 99| 81132 72| .77
|
ST31 8625 251 | 3.00 | 3.565 | .359 | 465 | 2.13/1.02| 92| 91[1.15| 65| .67
6.25 | 1.81 | 3.00 | 3.330 |. .359 | .230 127 55| 83| 69| 93| 56| .M

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

47

STRUCTURAL TEES

CUT FROM MISCELLANEOUS
BEAMS

DIMENSIONS AND

PROPERTIES FOR DESIGNING

L : Flanga AXIS X-X J AXIS Y-Y

- A:ﬂ“ D‘o?"‘ Aver ‘Fﬂh::
Sactivn. P |swion| Toe | widtn 1':::? osy $ | r ¥ 1| | s l r
. | mr | In. n | o | s | dad | i | tn | tns | a2 | in

MISCELLANEOUS
. ! 7
ST6B [11.00 | 3.24 | 6.16 t 4.030 | 424 | 260 |1L7 258|190 1.63 i 2271113 84
9.5 281 [ 608 | 4.010 | 349 | .240 (102 232191 |1.67|1.84| 92| B1
825 | 243 | 6.00 | 4.000 | .269 | 230 J 902 (213|193 1.76 | 1.39| 70| .76
|
H ]
ST5B |95 | 280 | 513 | 4.020 | .394 | 250 | 6,70 |1.74|1.55 1.28 | 2.09(1.04| .86
85 249 | 5.06 | 4010 ) 329 | 240 | 6.07 | 1.62|1.56|1.32 | 1.73| .B6! .83
7.5 2.20 | 5.00 | 4.000 ' 269 | 230 | 546 |1.50 [ 1.57 ! 1.37|1.39| .70| .80
]

STS5B | 575 1.69 | 494 [ 3.950 i 204 | 180 | 4.15 [1.16(1.57 | 1.35 I.OD| 5| .77
ST4B | 750 | 222 | 4.06 | 4.015 | 314 | 245 | 3.29 {1.07(1.22|1.00(1.65| .82| .86
6.50 | 1.91 | 4.00 | 4.000 | 254 | 230 | 290 | .98/1.23(1.03(1.31| 66| .83
ST4B | 500 | 148 | 3.95| 3.940 | 204 | 170 | 215 | .72(1.21| 96|1.00| 51| .82
ST3B | 800 | 236 | 3.13 | 4.030 | 404 | .260 | 1.66 | 68| .B4| .67 |2.16/(1.07| .96
600 | 1.77 | 3.00 | 4000 | 279 | 230 | 1,30 | 56| .86 .67 [1.44| .72| .90
ST3B | 425|125 i 29213940 | 194 | A70 90| 40| .B5| 64| .94| 48| .87

JUNIOR
ST 6Jr. 590 | 1.72 | 600 3.06 | .225| .175 | 6.59 | 160|196 1.88 | 49 | .32 | .53
STS55Jr.| 515 | 1.50 | 550 | 2.84 | 214 | .165 | 4.81 [1.27|1.79|1.72| .37 | .26 | .50
STS5Jr. | 450 | 1.32 | 500 | 269 | .206 | .155 | 3.46 | .99|1.62|153| .30 | .23 | 48
ST45Jdr.| 3.75| 110 | 450 | 238 | .193 | 145 | 234 | .75|1.46)1.38| .20 | .17 | 42
ST 4 Jr. 325 96 (400 | 228 | 89 | 135 | 1.59 | .56(1.29|1.18| A7 | .15 | 42
ST 354Jr.| 275 B0 | 350 | 2.08 | 180 [ 126 | 1.01 | 4012|100 a2 | 12| 39
ST 3 Jr. 220 65 | 3.00 | 1.84 171 | 114 58| 27| 95| .B4| .082| 089 .36
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48 ST. PAUL FOUNDRY & MANUFACTURING CO.
TEES
I DIMENSIONS
AND
PROPERTIES FOR DESIGNING
] Weight DIMENSION.S. AXIS X-X AXIS Y=Y
M | A | 2 | oen | W | ke | s [ e |y |0 s |
Y Flags | Frange | Stem | L Ll
in. Lb. In? in. in. in. L Ins L .l'."_, In, Ins | Ind in.

6x34 | 136|400 | 34 | 5 14 Ba |27 |14 82| 76|52 | 21 | 1.14

5x3 1n5|337|3 5 E] Bg |24 (12 B4 76|39 |16 | 110
4x4lg | 12| 329 | 414 | 4 ] 3 |63 |20 |139| 13120 |11 B0

4x4 | 135|397 | 4 4 g 14 |67 |20 | 120|118 28 | 1.4 B4

4x3 92| 268 | 3 4 % ¥ |20 90| 86| .78| 21 |11 89

4x2l4 B5| 248 | 215 | 4 121 3 |12 62| 69| 62|21 |10 52

Ix3 78229 | 3 3 » 3 |184)| 86| 89| .B8| .B9| 60| .63

Ix3 67197 3 3 s i |161| 74| 90| .BS5| 75| .50| 62

Ix2y 614|177 | 2% | 3 s e o4 51| 73| 68| 75| 50| .65
214x214 | 64 | 187 | 204 | 245 | M % |10 59| 74| .76| 52| 42| 53
219x214 | 46| 1.33 | 24 | 24 K N J4| 420 75| M| M| 27| M
24x2)4 | 41 | 119 | 245 | 2} 151 ¥ 52| 32| 66| 65| 25| 22| 46

2x2 44112 | 2 2 £ e 44| 31| 59| 61| 23] 23| 43

2x2 3.62)1.05| 2 2 151 ¥ 37| 26| 59| 59| .18 18| 42

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ZEES

DIMENSIONS
AND
PROPERTIES FOR DESIGNING

i Weight
Posiom = Area
In Lb Int
6x34% | 214 6.19
15.7 4.59
5x3% | 179 5.25
16.4 4.81
14.0 4.10
1.6 340
4x34% | 159 4.66
12.5 3.66
10.3 3.03
a2 24
3x 24| 126 | 3.69
9.8 2.86
6.7 1.97

DIMENSIONS AXIS X-X AXIS ¥Y-Y

Width | Thick.
Depth ] 5 ] s

Fiingn | "% ik R r
In In. In. Ins int In. Ins ing In,
6 | 3% | 14 | 344 | 1.2| 236|129 38 | 144
6 |3% | % |263| 84 235| 91| 28 |14
5 | 3% | % |12 77|19 91 30 |13
53 | 336 | 1% [ 190 74| 1900| 92| 29 | 138
51 | 3% | 3% |162| 64190 77| 25 | 137
5 |3y | 3% |134] 53| 198 62| 20 | 138
4 | 3% | 1% | n2| s5|158| 80| 28 |13
4y | 3% | % | 96| 47| 162| 68| 23 | 136
4G | 315 | 4% | 79| 39|162| 55| 18 | 134
4 || % | 63| 31| 162| 42| 14 | 133
3 |ang| 15 | a6| 31192 49| 20 | 118
3 || % | 39| 26/146]| 39| 16 | 147
3 2% K ' 29| 19|12 | 28| 11 | 119

B ¥ b zk3

Tees and Zees are seldom used a3 structural framing members. When 80 used they are generally employed
on short spans in fexure.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




50 ST. PAUL FOUNDRY & MANUFACTURING CO.
Y
i —————|
i H BEARING PILES
4~ —f——=x
: DIMENSIONS AND
13
]
-i..#:;; PROPERTIES FOR DESIGNING
' Y '
;*-----'-—-—---c-
$s Flangs Wi AXIS XM= AXIS Y-Y
A IS Tl
Nt;;:ul oot A d b n-‘u W 1 S ] | S L4
- e | it | | | i |t | s | ta | tas | tad | i
117 | 34.44 (14.234] 14,885 | 805 | 805 | 1228.5 | 1726 | 597 (4431 | 595 | 3.59
BP 14 | 102 |30.01 [14.032) 14.784 | .704 | 704 | 1055.1 (1504 | 593 | 379.6| 613 | 3.56
14x141¢ | B9 |26.19 [13.856) 14.696 | .616 | .616 | 909.1 |131.2| 5.89 |326.2| 44.4 | 3.53
73 | 21.46 [13.636| 14.586 | 506 | 506 | 733.1 [107.5| 5.85 | 261.9| 359 | 3.49
BP 12 74 |21.76 (12122 12217 | 607 | .607 | 566.5 | 93.5| 5.10 | 184.7 | 30.2 | 291
12x12 53 | 15.58 [11.780) 12.046 | 436 | 436 | 394.8 | 67.0| 503 (127.3| 21.2 | 2.86
BP 10 57 |16.76 [10.012) 10.224 | 564 | 564 | 294.7 | 58.9| 4.19 | 1006 | 19.7
10x10 | 42 [12.35| 9.720/ 10.078 | 418 | 418 | 2108 | 43.4| 4.13 | 714 | 142 | 240
BP8
36 (10,60 | B.026| B.158 | 446 | 446 | 119.8| 20.9| 3.36 | 404 | 99 | 195
Bx8

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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WEIGHTS AND
DIMENSIONS
RAILROAD RAILS

ST. PAUL FOUNDRY & MANUFACTURING CO.
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52 ST. PAUL FOUNDRY & MANUFACTURING CO.

WEIGHTS AND AREAS OF m AND

® BARS
ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS
Welght | Welght Weight | Welght
Diameter of & of & Area Ares Diameter of of ® Area Area
of ® or Bar Bar of ® of ® of ® or Bar Bar ofm af ®
Side of ® [per Lin.|per Lin.| Bar Bar Side ot ®  per Lin.|per Lin.| Bar Bar
Foot Foot Foot Foot
Inches Pounds | Pounds |Sq. Ins. |Sq. Ins, Inches Pounds | Pounds [Sq. Ins.|Sq. Ins,
(1] M S (T ) I oo a 30.60 | 24.03 | 9.0000] 7.0686
013 0101 00391 L0031 % 31.80 | 2504 | 0.3780| 7.36862
ﬁ 052 42 0156 0123 14 33.20 26.08 9.7056] 7.6600
1 119 094 .0352] .0276 £ 34.55 | 27.13 | 10,160 | 7.9798
212 67 0625 L0491 35.92 28.20 | 10.563 B.2058
;2 333 261 0077 0767 ﬁ 47.31 20.30 | 10.973 8.6179
i 478 475 L1406 .11 38.73 0.42 | 11.39 B.0462
a G651 511 L1914 1503 T 40.18 31.56 | 11.816 0.2806
!o,} R50 667 2500 L1963 1 41.656 32.71 | 12.250 9.6211
b 1.076 5 316841 2485 43.14 | 33.90 | 12.68]1 | 9.0678
M 1.328 1.043 A006 3068 ké 44,68 35.09 | 13.141 | 10.321
e 1608 1.262 4727 3712 " 46.24 | 36.31 | 13.598 | 10.680
i 1.913 1.502| .5625] 4418 3 47.82 | 37 56 | 14. 11.045
"N 2.245 1.763 G602 5185 ?ﬂ 40.42 38.81 | 14.53: 11.416
I 2,603 2.044 7656 06013 i 51.06 40,10 | 15018 | 11.793
g 2.980] 2.347 8780] .6 " 52.71 | 41.40 | 15, 12177
1 3.400] 2.670] 1.0000] .7854 4 54.40 | 42.73 | 16.000 | 12.508
X 3.838] 3.014| 1.1280| .8866 X 56.11 | 44.07 | 16,504 | 16.962
by 4.303 3.379] 1.2656 0940 iy 57.85 45.44 | 17.016 | 13.364
5 4.795| 3.766] 1.4102] 1.1075 ta 59.62 | 46.83 | 17.535 | 13.772
5.312| 4.173| 1.5625| 1.227 L1 61,41 | 48.24 | 18.063 | 14.186
;2 5.857 40000 1.7227] 1.3530| e 63.23 49.66 | 18,688 | 14.607
3y 6.428 5.040] 1.8906] 1. L. 6i5.08 51.11 | 19.141 | 15.033
M 7.026] 5.518] 2.0664| 1.6230 _?é 66.95 | 52.58 | 19.601 | 15.468
e 7.6500 6.008] 2.2500] 1.7671 34 68.85 | 54.07 | 20.250 | 15.904
Y 8.301 6.520) 2.4414| 1.9175 ?a 70.78 55.59 | 20.816 | 16.349
;z' 8.978]  7.051| 2.6406| 2.0739 iy 7273 | 57.12 | 21.301 | 16.
0.682| 7.604] 2.8477| 2.2365 !!z 7470 | 58.07 | 21.973 | 17.257
M 10.41 8.178] 3.0625] 2.4053 e ] 76.71 60.25 | 22,563 | 17.721
!2 11.17 8.773| 3.2852| 2.5802 l,’!. 78.74 | 61. 23.160 | 18.190
¥ 11.95 9.388] 3.51566] 2.7612 k] .81 G3.46 | 23.760 | 18.865
kA 12.76 | 10.02 | 3.7539] 2.0483 g 82,80 | 85.10 | 24.379 | 19.147
2 13.60 10.68 4.0000] 3.1416 & 85, 66.76 | 25.000 | 19.635
M 14.46 | 11.36 | 4.2530] 3.3410 1 87.14 | 68.44 | 25.629 | 20.120
o] 15.35 12.06 4.5156] 3.5460 by 89.30 70,14 | 26.266 | 20,62
X 16.27 12.78 4.7852| 3.7583 L 91.49 TL86 | 26.010 | 21.135
i 17.22 | 13.52 | 5.0825] 3.9761 5 93.72 | 73.60 | 27. 21.648
e 18.10 | 14.28 | 5.3477| 4.2000 s 95.98 | 75.37 | 28.223 | 22.1646
M 19.18 15.07 5.6400] 4.4301 - 98.23 77.15 | 28,891 | 22.691
a 20.20 | 15.86 | 5.9414] 4.6664 I 100.5 78.95 | 20.566 | 23.22
11 21.25 | 16.69 | 6.2500] 4.0087 {2 102.8 77 | 30.250 | 23.758
*a 2233 | 17.53 | 6.5664] 5.1572 : 105.2 82.62 | 30.941 | 24.301
;2 23.43 | 1840 | 6.8006] 54119 [ 107.6 31.641 | 24.850
24.56 | 19.20 | 7.2227| 5.8727 g 110.0 32,348 | 25.406
2571 | 20.20 | 7.5625| 5.9396 112.4 33.063 | 25.067
26.00 | 21.12 | 7.9102| 6.2126 114.9 90.22 | 33.785
28.10 | 22,07 | 8.2856| 6.4018 117.4 92,17 | 34.516 | 27.109
20.34 | 23.04 | 8.6289| 6.7771 119.9 94.14 | 36.254 | 2




ST. PAUL FOUNDRY & MANUFACTURING CO. 53

WEIGHTS AND AREAS OF m AND
® BARS

ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS

Welg.hr. Welght Welght | Welght

Diameter of of ® [ Area of | Area of Dlameter of of ® | Area of | Area of

of ® ar Bar Bar ® Bar | ® Bar of ® or Bar Bar ® Bar | ® HBar

Side of ® |per Lin |per Lin. Side of ® |per Lin.[per Lin
Foot Foot Foot Foot

Inches Pounds | Pounds {Sq. Ins.|Sq. Ins. Inches Pounds [ Pounds |Sq. Ins.|Sq. Ins.
L3 122.4 06.14 | 36.000 | 28274 ] 275.4 216.3 81.000| 63.617
{‘ 125.0 | 98.14 | 36.754 | 28.866 e 270.2 | 219.3 | 82.129] 64.504
iy 127.6 100.2 | 37.516 | 20.465 iy 283.1 | 2223 | 83.266] 65.397
LA 130.2 | 102.2 | 38.285 | 30.069 Y 287.0 | 2254 | B4.410[ 66.206
5 132.8 104.3 | 39.063 | 30.680 i 290.9 228.5 85.563) 67.201
b 135.5 106.4 | 30.848 | 31.206 Y 204.9 231.6 £6.723| 68.112
34 138.2 108.5 | 40.641 | 31.91% 3 208.8 234.7 B7.801| 69.029
5 140.9 | 110.7 | 41.441 | 32,548 e 302.8 | 237.8 | RO.066] 69,953

g 143.6 | 112.8 | 42.250 | 33.183 41 06.9 | 241.0 .250] 70.88
e 146.5 114.9 | 43.066 | 33.524 e 10.9 2442 91.4411 71.B18
by 149.2 117.2 | 43.891 | 34.472 iy 15.0 247.4 92.641 72,780
L 152.1 119.4 | 44.723 | 35.125 % 19.1 | 250.6 3.848| 73.708
i 54.9 | 121.7 | 45.563 | 35.785 1 23.2 | 253.8 | 95063 74.662
M H7.8 123.9 | 46.410 | 36.450 ',‘2 274 257.1 D6.285 75.622
i% 00.8 | 126.2 | 47.266 | 87.122 I 3316 | 2604 | 97.516| 76.580
n (3.6 128.5 | 45.120 | 37.800 Y 335.8 263.7 08,754 77.561
T G6.6 130.9 38.485 10 40.0 267.0 .00 T8.540
% 69.6 | 133.2 | 49.879 | 30.175 £ 3443 | 2704 | 101.25 | 79.525
iy 72.6 135.6 | 50.766 | 30.871 I 348.6 273.8 | 102.52 B0.516
L™ 75.6 | 137.9 | 51.660 | 40.574 X 3520 | 277.1| 103.79 | $§1.513
g 78.7 | 140.4 | 52.563 | 41.282 Y 57.2 | 280.6 | 105.06 | §2.516

81.8 | 142.8 | 53.473 | 41.997 b 361.6 | 284.0 | 106.35 .52

3 84.0 | 1453 | 54.301 | 42.718 ] 66.0 | 287.4 | 107.64 | B4.541
?2 88.1 147.7 | 55.316 | 43.445 Jia 70.4 | 2009 | 105.04 | 85663
121 91.3 150.2 | 56.250 | 44.179 14 3749 | 2044 | 110.25 | 86.590
b 94.4 152.7 | 57.191 | 44.918 b a790.3 207.9 | 111.57 R7.624
54 097.7 | 155.2 | 58.141 | 45.664 5 383.8| 301.5 | 112.80 | 88.664
e 200.9 157.8 01 46.415 e 388.4 305.0 | 114.22 89,710
5; 204.2 160.3 | 60.063 | 47.173 392.9 B08.6 | 115.56 00.763
a 207.6 | 163.0 | 61.035 | 47.937 P 397.5 | 312.2 | 116.91 | 91.821

210.8 | 165.6 | 62.016 | 48.707 1y 402, 315.8 | 118.27 2.88
e 214.2 168.2 | 63.004 | 49.483 " 406.7 310.5 | 110.63 93.957
L] 217.6 170.9 | 64,000 | 50.266 11 411.4 | 323.1 | 121.00 | 95.033
5 221.0 173.6 51.054 X 416.1 326.8 | 122.38 06.116
L 2245 176.3 | 66.016 | 51.849 s 420.8 330.5 | 123.77 07.208
1" 2279 | 170.0 | 67.035 | 52.640 N 425.5 125.16 | 98.301
1§ 231.4 181.8 | 68.063 | 53.456 1 430.3 | 338.0 | 126.56 | 99.402

ﬁ 234.9 184.5 | 60.008 | 54.269 435.1 341, 127.87 | 100.51

238.5 | 187.3 | 70.141 | 55.088 52 345.5 | 120.39 | 101.62

s 242.1 190.1 | 71.191 | 55.914 ) 444.8 340.3 | 130 102.74

i 245.7 192.9 | 72.250 | 56.745 o] 440.7 | 353.2 | 132.25 | 103.87
240.3 195.8 | 73.318 | 57.583 L4 357.0 | 133 105.00

252.90 | 198.6 | 74.301 | 58.4 ;2 459.5 60.9 | 135.14 | 106.14

256.6 | 201.5 | 76.473 | 59.276 464.4 | 364.8 | 136.60 | 107.28

£80.3 204.4 56 60.132 460.4 368.7 | 138.06 | 108.43

264.0 | 207.4 | 77.660 | 60.994 474.4 139.54 | 100.50

267.8 | 210.3 | 78.766 | 61.863 I% 4790.5 | 376.6 | 141.02 | 110.75

271.6 | 213.3 | 79.879 | 62.737 L4 484.5 | 380 142.50 | 111.92
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WEIGHTS OF STEEL ANGLES.
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ST. PAUL FOUNDRY & MANUFACTURING CO. 55

WEIGHT OF SHEET STEEL
POUNDS PER LINEAL FOOT
United States Standard Gauge

Number of
Gauge

WIDTH IN INCHES

20 (22|24 |26 |28 30|36 42 48|50 |54 | 60

-1
- T R - - -

-

-
a
a

&+

,1793 | 7.50 |12.50|13.75|15.00{16.25/17 50(18.75(22.50(26. 25/30.00|31.25(33.75|37.50
L1644 | 6.875(11.46]12.60{13.75{14.90{16 04|17.19/20.62|24.06/27.50|28.65|30.94|34.37
L1345 | 5.625) 0.37)10.31|11.25/12.10{13.12/14.06/16.87]19.60)22.50|23.44/25.31(28.12
1046 | 4.375| 7.29| 8.02| 8 75| 9.48|10.21{10.94/13.12{15.31{17.50]18.23|19.68|21.87
L0747 | 3.125| 5.21| 5.73| 6.25| 6.77| 7.20| 7.81] 9.37(10.94/12.50/13.02|14.06(15.62
0508 | 2.50 | 4.17| 4.568| 5.00| 5.42| 5 83| 6.25| 7.50| 8.75/10.00{10.42(11.25(12.50
L0478 | 2.00 | 3.33| 3.67| 4.00| 4.33| 4.67| 5.00] 6.00{ 7.00| 8.00| 8.33| 9.00{10.00
.0359 | 1.50 | 2.50| 2.75| 3.00| 3.25 3.50| 3.75| 4.50| 5.25| 6.00] 6.25| 6.75| 7.50
0209 | 1.25 | 2.08] 2.29| 2.50| 2.71| 2.92| 3.12] 3.75| 4.87| 5.00| 5.21| 5.62| 6.25
L0239 | 1.00 | 1.67| 1.83| 2,00| 2.17| 2.33| 2.50| 3.00 3.50| 4.00| 4.17| 4.50( 5.00
L0179 .75 | 1.25] 1.37] 1.50] 1.62| 1.75| 1.87] 2.25| 2.62| 3.00| 3.12| 3.37| 3 7§
L0148 625 1.04| 1.14) 1.25( 1.35) 1.46] 1.56| 1.87) 2.19| 2.50| 2.60( 2.81| 3.12
0120 .50 | .83 .62( 1.00| 1.08| 1.17) 1.25/ 1.50 1.75 2.00] 2.08| 2.25| 2.50




56 ST. PAUL FOUNDRY & MANUFACTURING CO.

AREA OF STEEL PLATE.

Wit THICKNESS IN INCHES.

Inches 15| & | % 7| M7 | &7 | 8" 7 T %
N ass| 250 313 375 438 . 56 ‘ezJ GB.BI 750 813 .875 .939[
1% | 234 313 (391 469 547 62s] 703 781 .ssef [bas| 102 roo| 1117
15 | 281| 375 .ano| (583 .656( .750 .844| 938 1.03 | 1.13 | 1.22 | 1.31 | 1.41
13 | 328 38l 547 .656 .7ee| .S75| [984) 109 | 1.20 [ 131 | 142 | 1.53 | 1iea
2 378 . 625 750 .875 1.00 | 1.13 | 1.25 | 1.38 | 1.50 | 1.63 | 1.75 | 1.88
2y | .a22 53l 703 sed] 984 1.13 [ 1.27 | 1.41 | 155 | 1.eo | 183 [ 197 | 211
216 | 409 625 781 o038 100 | 1.25 | 141 | 156 | 172 | 188 | 2.03 | 2.10 | 2134
23 | 516 850 1,03 | 1.20 | 1.38 | 1.55 | 1.72 | 1.80 | 2.06 | 2:23 | 2.41 | 2.58
3 563 750, 938 1.13 | 1.31 | 1.50 | 160 | 1.88 | 2.00 | 2.25 | 2.44 | 2.63 | 2.81
3¢ | 03 813 102 1.22 | 142 [ 163 | 1.83 | 2.03 | 2.23 | 2.44 | 2.64 | 2184 | 305
3v | 656 875 1.00 | 131 | 153 | 175 | 197 | 219 | 241 | 2.63 | 2.84 | 3.06 | 3.28
33 | 703 038 117 | 1.41 | 164 | 188 | 2.11 | 2.34 | 2.58 | 2.81 | 3005 | 328 | 352
4 750 1.00 | 1.25 | 1.50 | 1.76 | 200 | 2.25 | 2.50 | 2.75 | 3.00 | 3.25 | 3.50 | 3.75
415 | 844) 113 | 141 | 160 | 1.07 | 2.25 | 2.53 | 2.81 | 3.00 | 3.38 | 3.66 | 3.04 | 4.22
5 938 125 | 1.56 | 188 | 2119 | 2.50 | 281 | 3.13 | 3.44 | 3.75 | 4.00 | 4.38 | 4.60
516 (103 | 1.8 | 1.72 | 2,06 | 2.41 | 2.75 | 3.00 | 3.44 | 3.78 | 4.13 | 4.47 | 481 | 516
6 (113|150 188 | 225|263 |3.00| 838|375 4.13 | 4.50 | 4.88 | 5.25 | 5.63
61 (122 | 1.63 | 2.03 | 2.4 | 2.84 [ 325 | 3.66 | 4.00 | 4.47 | 488 | 528 | 5.60 | 6.09
7 131|175 | 2,19 | 263 | 3.06 | 3.50 | 3.04 | 4.38 | 481 | 5.25 | 5.60 | 6.13 | 6.50
2% 141|188 | 234 | 2.81 | 3.28 | 375 | 4.22 | 469 | 5.10 | 5.63 | 6.0 | 6.56 | 7.03
8 1.0 | 2.00 | 2.50 | 3.00 | 3.50 | 4.00 | 4.50 | 5.00 | 5.50 | 6.00 | 6.50 | 7.00 | 7.50
9 [169| 225|281 |338 | 304|450 5006|563 | 619 | 6.75 | 7.31 | 7.88 | 8.44
1w [188 | 250|313 | 375|438 | 500|563 |625| 688|750 813|875 038
1 (206|275 | 344 | 413 | 481 | 550 | 6.19 | 6.88 | 7.50 | 8.25 | 8.04 | 9.63 [10.31
12 [2.25 | 3.00| 375 | 4.50 | 5.25 | 6.00 | 8.75 | 7.50 | 8.25 | 9.00 | 9.75 [10.50 |11.25
13 |244 | 325 | 4.06 | 4.88 | 5.60 [ 6.50 | 7.31 | £.13 | 804 | 0.75 [10.56 |11.38 [12.10
14 |263| 350|438 | 525 | 613 | 7.00 | 7.88 | 875 | 9.63 [10.50 [11.38 [12.25 1313
15 [281|3.75|4.60 | 563 | 6.56 | 7.50 | 8'44 | 9.38 [10.31 [11.25 [12110 [13.13 |14.06
16 [3.00 | 4.00 | 5.00 | 6.00 | 7.00 | 8.00 | 9.00 [10.00 11.00 [12.00 [13.00 [14.00 [15.00
17 19 | 4.25 | 5.31 | 6.38 | 7.44 | 8.50 | 9.56 |10.63 |11.60 [1275 [13.81 [14.88 [15 04
18 (3.38 | 4.50 | 5.63 | 6.75 | 7.88 | 9.00 [10.13 [11.25 [12.38 [13.50 |14.63 [15.75 |16.88
(1] .60 | 4.75 | 594 | 7.13 | 8.81 | 9.50 |10.69 [11.88 [13.06 |14.25 |15.44 [16.63 [17.81
20 (375 | 5.00 | 6.25 | 7.50 | 8.75 |10.00 [11.25 [12.50 {13.75 [15.00 [16.25 [17.50 |18.75
21 (3.4 | 5.25 | 6.56 | 7.88 | 9.19 |10.50 |11.81 [13.13 [14.44 [15:75 [17 06 [18.38 [19.69
212 |13 550 | 6.88 | 8.25 | 0.63 [11.00 [12.38 [13.75 [15.13 [16.50 [17 88 [19.25 |20.63
23 [431 | 575 | 7.19 | 8.63 [10.06 [11.50 [12.04 [14.38 1581 [17.25 [18.69 [20.13 |21.56
24 450 | 600 | 7.50 | 9.00 |10.50 [12.00 |13 50 [15.00 [16.50 [18.00 |19.50 [21.00 [22.50
26 |48 | 6.50 | 8113 | 075 (11338 (1300 [14.63 [16.:25 |17.88 |19.50 [21.13 (2275 [24.38
2 [5.25 | 7.00 | 8.75 [10.50 [12.25 [14.00 [15.75 [17.50 (1925 [21.00 2275 [24.50 [26.25
30 |[5.63 | 7.50 | 938 [11.25 1313 [15.00 [16.88 [18.75 [20.63 [22.50 [24.38 [26.25 (28.13
36 1675 | 9.00 [11.25 [13.50 [15.75 |18.00 [20.25 |22.50 [24.75 |27.00 [20.25 [31.50 (33.75
42 |7:88 |10.50 [13.13 [15.75 [18.38 |21.00 [23.63 |26.25 28’88 [31.50 [34.13 [36.75 [39.38
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ST. PAUL FOUNDRY & MANUFACTURING CO.
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MOMENTS OF INERTIA OF TWO PLATES

Moments of Inertia of Two Plates

ONE INCH WIDE

About Axls X-X

Distances Measured from Inside to Inside
For Moments of Inertin, deducting for rivet holes.

XNeomm———

multiply tabular value by net width.
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60 ST. PAUL FOUNDRY & MANUFACTURING CO.

MOMENTS OF INERTIA OF RECTANGLES

Neutral I Axis

Dfpth THICKNESS IN INCHES
n

Inches | 3¢ | & | 36 | &% | ¥ e 5% % % 1
2 17 29 .33 .38 A2 .50
3 .56/ A 1.13 1.27 1.41 1.69'
4 1.33 33 2.67 3.00 3.33 4.00
5 2.60) 7 5.86 6.51 7.81
6 4.50) 1013 11.25| 13.50
7 7.15 16,08 17.86| 21.44
s 0.67 24,000 26.67] 32.00
9 : 34.17| 37.97| 45.56

10 46.87| 5208 62.50
11 62.39) 60.32 83.19
12 81.00( 90.00| 108.00
13 102.98| 114.43| 137.31
14 128.63| 142.02) 171.50
1 158.20| 175.78| 210.94
16 192,00 213.33[ 256.00
17 230.30| 255.89| 307.06
18 273.38| 303.75| 364.50
19 321.52| 357.24 428.60
20 375.00| 416.67| 500.00
21 434.11| 482.34| b578.81
22 400.13| b554.58 665.50
23 570.33| 633.70| 760 44
24 648.00| 720.00

25 732.42| 813.80, 97656
26 823.88| 915.42| 1098.50
27 922.64| 1025.16/ 1230.19
28 1029.00| 1143.33| 1372.00
29 1143.23| 1270 26| 1524.31
30 1265.63| 1406.25 1687.50
32 1536.00| 1706 67| 2048.00
34 1842.38| 2047 08| 2456.50
36 2187.00| 2430.00 2916.00
38 2572.13| 2857.92| 3420.50
40 3000.00| 3333.33| 4000.00
42 3472.88| 3858.75 4630.50
44 3903.00| 4436.67| 5324.00
46 4562.63) 5069.58| 6083.50
48 00| 5184.00 5760.00| 6912.00 m
50 5850.38| 6510.42| 7812.50| 911
52 6591.00| 7323.33| 8788.00
54 7381.13 3201 25| 0841.
56 8232.00| 9146.67|10076. uo 12805,
58 7| 9145.87 1015203 12104.50
60 5000000101250011250001350000
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ALLOWABLE LOADS ON BEAMS

The tables of allowable loads for Wide Flange, American Stand-
ard, and Miscellaneous Sections used as simple beams, give the total
allowable uniformly distributed loads in kips, for ordinary spans
laterally supported. The loads include the weight of the beam, which
shouldt.be educted to arrive at the net load which the beam will
suppor

The tables are also applicable to simple beams laterally support-
ed, carrying a single concentrated load at the center of the span. For
this condition the allowable concentrated load is one-half the allow-
able uniformly distributed load for the same span.

It I8 assumed in all cases that the loads are applied normal to the
X-X axis as shown in the tables of properties of sections, and that
the beam deflects vertically in the plane of bending only. If the con-
ditions of loading involve forces outside of this plane, the allowable
loads must be determined from the general theory of flexure, in ac-
cordance with the character of the load and its mode of application.

SYMBOLS USED IN BEAM TABLES. At the bottom of the pages
glving safe loads on beams the following values are tabulated:

8 = SBection modulus, in inches?
V = Maximum web shear, in klﬁ)x =13 dt
R = Maximum end reaction, in kips, for 3% inch bear-= G (3% +Kk)

ng
&= lgcre?se in R, in kips, for each additional inch of = 24 t
earin
N= Lengthgof bearing, in inches, to develop V = (V+G)—k

SHEARING STRESSES, With relatively short spans the allow-
able loads for beams and channels may be limited by the shénring or
buckling strength of the web, instead of by the maximum bending
stress allowed in the flanges. This limit Is indicated in the tables by
solid cross lines. Loads above these lines will produce the maximum
allowable shear on the beam webs.

CRIPPLING VALUES OF BEAM WEBS. Beams should be de-
signed so the compression stress In the web at the toe of the flllet,
resulting from reactions or concentrated loads, shall not exceed 24
kips per square inch figured as follows, for webs without stiffeners:

Maximum end reaction = 24t (a4-k)
Maximum interior load = 24t (a;+2k)

where t = thickness of web In «——a,
inches. g
k = distance from outer i o
face of flange to web T -
toe of fillet in Inches, Ve 2,42k
a:]enith of bearing in s ',_ i ]
inches.

oad in inches.

a3 = length of concentrat- K
ed <—a

When the above values are exceeded the webs of the beams
should be reinforced, or the length of hearlng increased. Lack of
proper lateral support for the top flanges of beams at the reaction
point so decreases the crippling strength of the webs as to render
such practice inadmissible,
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LATERAL DEFLECTION OF BEAMS, The allowable loads given
in the tables are calculated on the assumption that the compression
flanges of the beams are properly secured against yvielding.

These loads are however also allowable on the same spans, with-
out side support, provided that the quantity /d/bt does not exceed
600. Therefore the function d/bt, which is a beam property, Is tabu-
lated under each bheam welght, and immedintely below is tabulated,
as Ly, the greatest span in feet for which /d/bt does not exceed 600,*

When ld/bt exceeds 600, the permissible unit stress must be re-
duced below 20,000 p.s.i., in accordance with the formula

12,000,700
= i
bt
This formula may be solved by the aid of the tabulated values of
d/bt, The allowable load must then be reduced below that tabulated

for the span, in the same ratio as the value of f thus calculated bears
to 20,000,

VERTICAL DEFLECTION. The deflection of floor beams carry-
ing plastered ceilings should be limited to not more than 1/360 of the
gﬁnn length. This limit is indicated in the allowable load tables by
the horizontal dotted lines; loads below these lines produce greater
deflection.

In the column at the right of each page of allowable loads are
given the deflections for beams of various spans carrying the tabulat-
ed allowable loads These deflectlons are based on the nominal depth
of beam. The following formula may be used for calculating the
maximum deflection of any symmetrical beam or girder uniformly

loaded:
EWB 0.02069 L2
384ET a
where A=deflection In inches, W = total uniform load including

weight of beam In pounds, and /=span in inches, E=29,000,000 pounds
per square inch and flexural stress 20000 pounds per square inch, L=
span in feet, and d=depth of beam or girder in inches.

To determine the span L in feet which will have a deflection of
1/360 of the span for a beam uniformly loaded and a flange stress of
20 kips per square Inch,

L = 161114
NOTATION
d depth of beam
= , all In inches.
bt breadth ¥ thickness
of flange
Ly = length of span, in ft., up to which the tabulated loads are safe

with or without lateral support,

HORIZONTAL LINES
—. Load next above is maximum allowable shear on webh,
Load next below is maximum for Standard “A'" Series
beam connection.
— e == = = Load next below is maximum for Standard “B" Berles
beam connection.

—_——
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BEAM BEARING PLATES

When a beam ls supported by a masonry wall or pier it is es-
sential that the beam reaction be distributed over an area sufficient
to keep the average pressure on the masonry within the allowable
limits, Steel bearing plates are generally used for this purpose,

The following method of design, using a maximum bending stress
of 20,000 pounds per square inch, is recommended.

R= Reaction of beam, in kips.
A= BxC=Area of plate, in square

inches.
t= Thickness of plate, in inches.
a; p= Bearing pressure on masonry, in
- TT kips per square inch.

t | k k= Distance from outer face of beam

| "‘_’;_|":_k L flange to web toe of fillet in inch-
ne-ens G es.

4—B—ul"

1. Determine the required area A=R/p.

P js given in the building code table on page 236,

2. Determine C and solve for B.

The length of bem-lai. C, is usually governed by the available
wall thickness or some other structural consideration,

3. Determine n, and solve for t2 by substituting in the formula
t2=.15pn2.

EQUIVALENT UNIFORM LOADS.

The size of beam necessary to carry a uniformly 1/2 2,000
distributed load and one or more concentrated loads, 1/3 1,780
or several concentrated loads alone can be readily 1/4 1,600
obtained from the tables of safe loads of beams, b 1/6 1,280
first obtaining a total unlrormlf distributed loa 1/6 1,100
which is equivalent to the various loads on the 1/7 980
beam. The table at the right glves the equivalent 1/8 876
uniformly distributed load of a concentrated load of 1/9 790
1,000 pounds located at different points on the beam. 1/10 720
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BEAMS 36
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
o 36 x 1614 36 x 12
300 | 280 | 260 | 245 | 230 | 194 | 182 | 170 | 160 | 150 | tien
dbt | 131 | 140 | 152 | 1.62 | 1.73 | 2.39 | 255 | 273 | 2.94 | 3.19
Ly 38 | 3556 | 325 | 305 | 285 | 205 | 195 | 18 | 17.0 | 165
1 612 | 582 | .07
12 730 | 684 | 640 58 | 08
13 BBl | 637 | B4 | 555 | 516 10
14 632 | 592 | 552 | 515 | 479 1
15 | 796 | 752 | 714 | 500 | 552 | 515 | 481 | 447 13
16 | 902 | 840 |T793 | 744 | 696 | 553 | 518 | 483 | 451 | 419 | A5
17 [7567 | 000 | 746 | 700 | 655 | 521 | 487 | 454 | 424 | 394 a7
18 | 819 | 764 | 705 | 661 | 619 | 492 | 460 | 429 | 401 | 373 | .19
19 776 | 724 | 668 | 627 | 586 | 466 | 436 | 406 | 380 |TIEY 21
20 | 737 | 688 | 634 | 595 | 557 | 442 | 414 | 386 |_361_| 335 | .23
2 702 | 655 | 604 | 566 | 531 | 421 | 394 | 368 | 344 | 319 | .25
2 670 | 625 | 577 | 540 | 506 | 402 | 377 [TAB1T| 328 | 305 28
23 | 641 | 508 | 551 | 517 | 484 | 385 | 360 | 336 | 314 | 292 | 30
24 | 614 | 573 | 508 | 496 | 464 | 369 |T345 | 322 | 301 | 279 | 33
25 | 589 | 550 | 507 | 476 | 446 [T3B4T| 331 | 300 | 289 | 268 | 36
26 567 | 529 | 488 | 458 | 428 | 340 | 319 | 297 | 277 | 288 | .39
27 | 546 | 509 | 470 | 441 | 413 | 328 | 307 | 286 | 267 | 248 A2
28 526 | 491 425 | 398 | 316 | 206 | 276 |T258°7| 240 45
20 | 508 | 474 | 437 | 410 | 384 | 305 | 286 | 266 | 249 | 20 A8
30 | 491 | 458 | 423 | 397 | _3M_| 205 | 276 [TO57 | 40 | 2 52
32 | 461 | 430 | 396 | 372 | 348 | 277 | 259 | 241 | 226 | 210 | 59
34 | 433 | 404 | 373 _[THROT| 328 |20 | 244 | 227 | 212 | 197 | 66
an 409 | a3s2 [T3FT| a: | 30 | w46 | 280 | 215 | 200 | 186 75
38 | 388 | 362 | 334 | 313 | 293 | 233 | 218 | 203 | 190 | 177 | .83
40 | 368 [TH4 | 317 | 208 | 279 | 221 | 207 | 193 | 180 | 168 | .92
42 351 | 327 | 302 | 283 | 265 | 211 | 197 | 184 | 172 | 160 | 1.01
44 | 335 | 313 | 288 | 27 ["2537) 201 | 188 | 176 | 164 | 152 | 1.1
46 | 320 | 200 | 276 ["2507| 242 | 192 | 180 | 168 | 157 | 146 | 122
48 307 | 207 (7264 | 248 | 232 | 184 | 173 | 161 | 150 | 140 | 1.32
50 | 295 | 275 | 254 | 238 | 223 | 177 | 166 | 154 | 144 | 134 | 1.44
52 | 283 [7264 | 244 | 229 | 214 | 170 | 159 | 149 | 139 | 129 | 155
54 | 273 | 255 | 235 | 220 | 206 | 164 | 153 | 143 | 134 | 124 | 1.68
5% ["2637| 246 | 227 | 213 | 199 | 158 | 148 | 138 | 129 | 120 | 1.80
58 | 254 | 237 | 219 | 205 | 192 | 153 | 143 | 133 | 124 | 116 | 1.93
60 | 246 | 229 | 211 | 197 | 186 | 148 | 138 | 129 | 120 | 12 | 2.07
62 | 238 | 222 | 205 | 192 | 180 | 143 | 134 | 125 | 116 | 108 [ 2.1
64 | 230 | 215 | 198 | 186 | 174 | 138 | 129 | 121 | 113 | 105 | 235
66 | 223 | 208 | 192 | w1 | 169 | 134 | 126 | 117 | 109 | 102 | 250
68 | 217 | 202 | 187 | 175 | 164 | 130 | 122 | 114 | 106 99 | 266
70 | 211 | 196 | 181 | 170 | 159 | 126 | 118 | 110 | 103 %6 | 282
72 | 205 | 191 | 176 | 165 | 155 | 123 | 115 | 107 | 100 93 | 298
PROPERTIES AND REACTION VALUES
S in [1105.1 [1031.2 | 951.1 | 892.5 | 8355 | 663.6 | 621.2 | 579.1 | 541.0 | 502.9
Vkips| 451 |420 | 398 |376 |357 [365 |342 |320 [306 |29
Rkips| 143 |132 |123 | 114 |108 | 104 a7 89 84 80
Gkips| 227 | 212 | 203 | 192 | 184 | 185 | 174 | 163 | 157 | 150
Nin, | 1701 1720 1wl w7 | wza ] 76| 76| 177 176 ] 176
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33 BEAMS
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
= Nominal Depth and Width—Weight per Foot
A 33 x 15% 33x 1l
240 | 220 200 152 141 130 i
djbt 151 | 165 1.82 2.74 3.01 3.36
Ly 33 30 27 18 16.5 15
10 498 .06
1" 554 524 [T 430 | .08
12 530 | 496 | 449 .09
13 499 458 415 M
14 724 670 614 463 426 385 a2
15 721 558 595 | 432 397 359 A4
16 676 617 558 405 a2 |__337_ | 16
17 636 581 525 382 350 37 .18
18 501 549 496 30 |33 _ | 300 20
19 569 520 470 341 374 264 23
20 541 494 446 | 324 | 208 269 25
2 515 470 425 309 257 28
2 492 449 406 295 27 245 .30
23 470 - 429 288 282 259 T A
24 451 412 372 270 |__248 | 225 .36
25 433 395 357 259 238 216 .39
26 416 380 343 249 229 207 42
27 401 366 | 331 _ | 240 | 221 199 46
28 386 353 E] 732 213 193 49
29 373 g 308 224 205 186 53
30 1 |30 | 298 216 199 179 .56
32 . 338 1 300 279 203 186 168 64
34 318 291 263 19 175 159 73
36 300 274 248 | 180 166 150 81
38 285 260 [T 7235 m 157 142 a1
40 70 |47 | 2= 162 149 135 1.00
42 258 235 213 154 142 128 1.1
44 __246 | 224 203 147 135 122 1.21
46 235 215 194 141 130 17 1.33
48 | 225 206 186 135 124 112 1.45
50 216 198 179 130 119 108 1.57
52 208 190 172 125 115 104 1.70
54 200 183 165 120 110 100 1.83
56 193 176 159 116 106 96 1.97
58 187 170 154 12 103 93 211
60 180 165 149 108 £ 90 226
62 175 159 144 105 % 87 241
64 169 154 140 10 93 84 2.57
66 164 150 135 | 98 %0 82 273
68 159 145 131 | 95 88 79 2.90
PROPERTIES AND REACTION VALUES
S ind 811.1 740.6 669.6 486.4 4468 404.8
V kips 362 335 307 277 262 249
R kips 18 108 98 76 72
G kips 19.9 18.6 17.2 15.2 14.5 13.9
N in. 15.7 15.7 15.7 16.3 16.3 16.3
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BEAMS 30
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS

FOR BEAMS LATERALLY SUPFORTED

Nominal Dwpth and Width—Waight per Foot
:E: 3015 30 x 1054
210 190 172 132 124 116 108 | Dyfiection
st 1.53 1.69 1.87 2.87 3.08 3.36 374
32.5 295 26.5 17.5 16 15 13
440 24 06
Ay | o7
484 458
I 460 | 430 | 3w 363
w | 2| W E ] B
612 56 [ R | 362 338 B2 @] 4
[~ 5/8 | 521 | 47 38 35 | 202 | 266 18
542 488 440 36 |_206_| 273 249 a8
510 460 414 | 208 T 27 257 235 20
481 434 391 bl 263 243 22 | =2
456 411 n 267 249 230 1 25
20 433 391 352 253 236 |_ 219 | 200 28
2 413 3r2 335 241 190 .30
-] 304 355 320 230 |_ 215 | 199 181 33
2 377 340 306 220 |76 190 173 a7
24 361 326 | 204 [TTUMTT| 197 182 166 40
2 347 33 v 203 189 175 160 43
26 333 301 mn 195 182 168 153 AT
b2 321 | _289_ | 261 188 175 162 148 50
2 310 bIE] 252 181 169 156 143 54
2 299 270 243 175 163 151 1 58
0 | 29 | 2 235 169 158 146 133 52
2 m 244 220 158 148 137 125 T
kol 20 TN | 139 129 nuz B0
36 241 27 196 141 131 12 11 89
38 228 |T206 | 185 133 124 115 105 1.00
40 L. 7 | 195 176 127 18 100 100 1.10
2 186 168 121 13 104 a5 1.2
44 197 178 160 115 107 ) 91 1.34
46 188 170 153 110 103 95 87 1.46
48 181 163 147 106 9 a1 a3 1.50
50 173 156 141 101 95 88 80 1.72
62 167 150 135 97 91 B4 el 1.87
54 161 145 130 ™ 88 81 74 2.01
56 155 140 126 20 4 78 7 2.16
58 149 135 121 87 82 75 69 2.32
60 144 130 17 B4 79 73 67 248
62 140 126 114 82 76 71 = 2.65
PROPERTIES AND REACTION VALUES
S ind 6499 | 586.1 5282 | 3797 | 346 | 3279 | 2992
Vkips | 306 278 254 42 20 202
Rkips | 108 97 a7 7 72 ] 6
G kips 186 17.0 157 148 14.0 135 132
Nin. 142 41 | 14 147 147 147 147
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27 BEAMS
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
o Nominal Depth and Width—Weight per Foot
cin 27 x 14 27 x 10
177|160 145 114 102 %4 Diefiection
divt 1.63 1.80 1.97 2.91 3.27 3.61
Lu 305 27.5 25 17 15 13.5
9 404 364 344 06
10 [~ 399 | 356 | 324 | .08
1 363 323 294 09
12 514 464 420 332 296 270 11
13 455 413 | 307 74 | 249 13
14 469 423 384 | T et o ()
15 438 395 %8 | 266 _ |~ 237 216 17
16 411 370 336 249 222 202 20
17 387 348 316 235 203 | 190 _ 22
18 365 329 298 222 197 80| 25
19 346 312 283 210 187 _ 170 28
20 329 296 269 200 18T 162 3
21 313 282 | 266 | 190 | 169 154 34
22 299 269 243 181 162 147 a7
23 286 | 257 | 234 173 154 141 41
24 274 247 224 166 148 135 44
25 263 237 215 160 142 129 48
26 253 | 228 207 153 137 125 52
27 [T 3 219 199 148 132 120 56
28 235 211 | 192_ | 143 127 116 60
29 227 204 7185 138 123 12 64
30 219 197 179 133 119 108 69
3 212 191 _ | 173 129 115 104 74
32 205 i | 168 125 11 101 79
33 199 179 163 121 108 98 83
34 193 174 158 17 104 95 89
3 |__188 _| 169 154 114 101 92 o
36 183 164 149 11 99 90 99
37 178 160 145 108 9% 87 1.05
38 173 156 141 105 93 85 111
39 169 152 138 102 91 83 117
40 164 148 134 100 89 81 123
42 157 141 128 95 85 77 1.35
44 149 135 122 91 81 74 1.48
46 143 129 17 87 77 70 1.62
48 137 123 112 83 74 67 177
50 131 18 108 80 7 1.92
52 126 114 103 I 68 62 2.07
54 122 110 100 74 66 1] 2.24
56 17 106 96 bal 63 58 2.40
PROPERTIES AND REACTION VALUES
S in? 4928 4445 4029 2992 | 2663 242.8
V kips 257 232 210 202 | 182 172
R kips 98 88 78 70 | 63 58,
G kips 17.4 15.8 144 13.7 | 124 1.8
N in, 27 12,6 126 13.1 13.1 13.1
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BEAMS 24

W BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

Nominal Depth and Width—Waight por Foot
Span
F':u 24 x 14 24 x 12 24 %9
160 | 145 | 130 | 120 | 110 | 100 | o4 84 FGLLIJ Pffiaglion
ant 155 | 1.71 | 193 | 216 | 234 | 258 | 307 | 347 | 3.90
by 32 2 26 23 21 19 16 145 | 125
8 204 | 274 06
9 326 291 260 07
10 B85 262 234 09
11 352 | 320 | 292 | 268 | 238 | 23 .10
12 388 | 356 332 305 |~ 277 | 245 | 218 195 a2z
13 422 (7382 | 839 | 307 | 281 255 | 227 | 202 A5
14 [T3F | 355 | 315 | 285 | 261 237 |20 |T 187 | 167 a7
15 368 | 3N %66 | 244 | 221 196 174 156 | .19
16 45 | 3n 276 | 249 | 220 | 207_| 184 |_ 164 | 146 2
17 324 | 202 | 250 | 235 | 215 |18 | 173 T3] 138 25
18 306 | 276 | 245 | 222 |TA037| 184 | 164 [ 145 | 130 28
19 290 | 261 232 |TZ107| 193 175 1857 138 123 1|
20 276 | 248 |_221 | 199 | 183 |_166_| 147 | 131 17 35
2 263 | 236 | 210 190 174 158 | 140 125 12 38
2 251 |_226_| 200 181 | 166 | 151 134 [ 19 106 42
23 240 1 192 173 55 144 128 114 102 46
24 230 | 207 184 | 166 | 153 138 1 109 98 .50
25 | 2 199 176 |_160 | 146 133 18 | 105 04 54
25 212 | 191 170 | 153 | 141 128 | 113 | 101 90 .58
27 204 184 | 163 | 148 | 136 123 109 97 87 63
28 197 177 156 142 131 19 105 93 B4 .68
29 | 190 | M 152 | 138 | 126 14 102 %0 81 73
30 184 166 | 147 133 | 122 m 98 87 78 78
3 178 |_160 | 142 | 129 | 118 107 95 84 75 83
32 172 155 138 125 114 104 92 82 73 B8
33 167 151 134 | 121 m 101 89 79 71 4
4 | 162 | 146 | 130 | 117 | 108 98 87 77 69 1.00
35 56T 142 126 | 114 105 95 84 75 67 1.06
36 153 | 138 | 123 1m 102 2 82 73 65 1.12
37 149 | 134 119 | 108 99 90 80 7 63 1.18
38 145 | 131 116 105 96 87 78 69 61 1.25
39 141 127 13 102 94 85 76 67 60 1.31
40 138 124 10 100 52 83 74 a5 58 1.38
42 131 118 105 95 87 79 70 62 56 1.52
44 125 | 113 100 91 83 75 67 59 53 1.67
45 120 | 108 9 87 80 72 64 57 51 1.82
48 15 | 104 92 83 76 69 61 55 49 1.99
50 110 99 88 80 73 66 59 52 47 2.16
PROPERTIES AND REACTION VALUES

Sint | #4135 | 3725 | 330.7 | 209.1 | 274.4 | 2489 | 2209 | 196.3 | 1754

V kips | 211 194 178 176 | 160 146 | 163 | 147 137

R kips | 87 78 7 69 63 57 61 55 50

Gkips | 157 | 146 | 136 | 133 | 122 | 12| 124 | 13| 1086

N in. nael 4] 14| 5| ns| nal nz| nz| nz
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I |

BEAMS
W BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

Nominal Dapth and Width—Waight per Foot

21 x13

21 x9

21 x 84

Fost Dallec-
142 127 112 96 82 73 68 82 |[iton
/bt 1.49 1.65 1.87 2.50 293 346 37 4.15
Ly 335 30 27 20 17 14.5 135 12
7 236 218 05
8 316 270 202 | 233 21 06
9 293 249 723 | 207 187 08
10 264 224 201 187 169 10
1 368 326 288 240 204 183 170 153 a2
12 |7 352 316 277 220 | 187 _| 67 | 185 [T & | .14
13 325 292 256 203 12T 15 1130 | a7
14 302 27 238 | 188_| 160 144 133 126 | .19
15 282 253 222 176 149 | 134 [T 7| n2 22
16 264 237 208 165 |_ 140 | 128 17 105 25
17 249 223 196 155 32 118 110 99 29
18 235 211 | 185 | 146 124 12 104 94 32
19 223 189 175 |_139 | mu8 106 ‘98 36
20 212 |_189_| 166 132 12 101 93 84 39
21 201 180 159 126 107 9% 89 80 A3
22 192 172 151 120 102 91 85 77 A48
23 | 184 165 145 115 97 87 81 73 52
24 i7e | 158 139 110 93 84 78 70 57
25 169 152 |_133 | 105 %0 80 75 67 62
26 163 146 128 101 86 77 72 65 &7
27 157 140 123 98 83 74 69 62 72
28 151 138 | 119 o4 80 72 67 60 77
29 146 3 115 91 77 69 64 58 B3
30 141 126 m 88 75 67 62 56 89
3 | 136 | 122 107 85 72 65 60 54 95
32 157 118 104 82 70 63 58 53 | 1.0
33 128 115 101 80 61 57 51 1.07
M 124 m 98 78 66 59 55 50 | 1.4
35 121 108 95 75 o4 57 53 48 |1.21
36 118 105 93 73 62 56 52 47 |1.28
a7 114 102 90 71 61 54 50 45 | 135
38 11 100 88 69 59 53 49 44 |[142
39 109 97 85 68 57 52 a5 43 | 150
40 106 95 83 66 56 50 47 42 (158
41 103 92 81 64 55 49 45 41 |166
42 101 90 79 63 53 43 a4 40 |1.74
43 98 a8 77 61 52 47 43 39 |18
4 96 86 76 60 51 46 42 8 |19
PROPERTIES AND REACTION VALUES
Sint | 3172 | 2841 | 2496 | 1976 | 1680 | 150.7 | 1399 | 1264
V kips | 184 163 144 158 135 126 18 109
Rkips| 85 74 65 70 59 53 49 45
Gkips| 158 14.1 127 13.8 12,0 10.9 10.3 9.6
N in. 9.7 9.8 9.8 2.9 9.9 10.2 10.2 10.2
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BEAMS 18
W BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

Nominal Depth and Width—Waight per Foot

Span
g 18 x 113 18 x 8% 18 x 744 s
114 | 105 | 96 | 85 | 77 | 70 | 64 | 60 | 55 | 50 | tea
d/bt 1.58 1.7 1.86 | 228 2.49 2.74 299 | 348 | 382 | 422
L | 315 | 2 | 27 | 22 | 20 | 18 | 165|145 | 13 | 12
7 198 | 184 | 168 | .06
8 250 | 224 | 206 | 188 [T179 | 164 | 148 | .07
9 231 210 190 173 160 146 132 09
10 | 286 | 264 | 242 | 208 | 189 | 171 | 186 | 144 | 131 | 119 [ .92
11 | 267 | 245 | 224 | 189 | 172 | 155 | 142 | 130 | 119 | 108 | .14
12 | 245 | 225 | 205 | 173 | 157 | 142 | 130 | 120 | 109 [TH | .47
13 | 226 | 207 | 189 | 160 | 145 | 132 | 120 [Ti70 00 91 | .19
14 | 210 | 193 | 176 | 149 | 135 _[TiZT[TiM | 102 [TH4TTTES T 23
15 | 196 | 180 | 164 |13 |T126 | 114 | 104 | 96 [ 87 | 79 | .26
16 | 183 | 169 | 154 | 130 | 118 |_107. | 98 | 0 | 82 | 74 | 29
17 | 173 | 159 |_145_| 122 | 1 |T00 g7 s | 77| 70| 33
18 163 |_150_[T137 | 116 [T105° 7| 95 87 80 73 66 | .37
19 | 155 [T1@27| 120 | 110 | 99 | %0 | 82 | 75 | 69 | 63 | .42
20 | 147 | 135 | 123 [CT64| 95 | 86 | 78 | 72 | 66 | 59 | 46
21 140 | 128 | 117 | 99 | 90 | 81 74 | 68 | 6 | 57 | 5
22 | 133 | 123 | 112 | 5 | 8 | 78 | 71 65 | 60 | 54 | .5
23 | 128 | 117 |_107. | @ 82 | 74 | 68 | 62 | 57 | 82 | 61
24 | 122 | 112 770357 87 79| N 65 | 60 | 55 | 49 | 66
25 | 117 | 108 | o8 | 83 | 76 | 68 | 62 | 57 | 52 | 48 | .72
2% | 113 | 104 | o5 | @ | 73| 66 | 6 | 55 | 50 | 46 | .78
27 |_109. | 100 | 91 77 70 | 63 58 | 53 | 49 | 44 | .84
28 |T1057) 9 88 74 68 61 56 | &1 47 | 42| %
29 | 101 93 | 85| 72| 6 | 59 54 | 49 | 45 | 41 | 97
30 98 | 9 | 82| 6 | 63 57 | 52| 48 | 44 | 40 | 1.03
3 o5 | 87| 79| 67 | 61 55 | 50 | 46 | 42 | 38 | 111
32 92 | 84| 77| 65| 5 | 53 | 49| 45 | 4 37 | 118
33 89 | 82| 75| 63 | 57 52 | 47| 43| 40 | 36 | 125
34 86 | 79| 72| 61 56 | 50 | 46 | 42 | 39 | 35 | 133
35 84 77 70 60 54 49 45 4* 37 34 141
36 82 | 75 | 68| 58 | 53 | 48 | 43| 40 | 36 | 33 | 149
37 79 73| 67| 8 | & 46 | 42| 39| 35 | 32| 157
38 77 7 65 | 55 | 50 | 45 | 4 3 | 35 | 31 | 166

PROPERTIES AND REACTION VALUES

S in? | 220.1 | 202.2 | 184.4 | 156.1 | 141.7 | 128.2 | 117.0 | 107.8 | 98.2 | 89.0
V kips | 143 132 2 125 12 103 9 99 92 B4

R kips | 74 68 62 63 56 51 46 47 43 39
Gkips| 143 | 133 | 123 ) 126 | 114 | 105 97| 100| 94 8.6
N in. 8.3 8.3 8.3 8.4 85 8.4 84 ari| 87 8.7
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74 ST. PAUL FOUNDRY & MANUFACTURING CO.
16 BEAMS
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
*M Nominal Depth and Width—Waeight per Fool
o 16 x 114 16 x 814 16x7 Danes-
9 88 78 7 64 58 50 45 40 g, | en
amt | 162 | 177 | 217 | 238 | 263 | 291 | 366 | 407 | 454 | 530
Ly 3 28 23 21 19 17 | 135 | 12 1 | 95
6 160 | 146 | 128 | 124 05
7 224 | 204 | 184 | 168 | 154 | 138 | 123 | 107 | .06
8 213 | 193 | 174 | 157 | 135 | 121 | 107 9 | .08
9 | 28 | 212 | 189 | 172 | 154 | 139 | 120 | 107 9% | 8| n
10 [T222 | 202 | 170 | 156 | 139 | 126 | 108 97 86 75 | a3
1 | 201 | 183 | 155 | 141 _| 126 | 114 | 98 | 88 | 78 | 68 | .16
12 | 185 | 168 | 142 | 120 | 116 |_105 | 9% 80 72 6 | .9
13 | 170 | 156 | 131 | 119 | 107 | o7 83 74 66 58 | 2
14 | 158 | 144 | 122 | 110 | 99 | 90 | 77 | 69 [ 61 | 54 | .25
15 | 148 | 1 114 93 84 72 64 57 50 | 29
16 | 138 | 126 | 107 | o7 87 78 67 60 54 7| 33
17 130 | 119 | 100 91 82 74 63 57 51 A 37
18 | 923 | 112 | 95| 86 | 77| 70 | 60 | 54 | 48 | 42 | 42
19 | 17 | 106 20 81 73 66 57 51 45 0 | 47
20 | 101 | 8 | 77| 70| 63| 54 | 48 | 43 | 38 | .52
21 106 9% 81 74 66 60 51 46 41 36 | &7
22 101 92 78 70 63 57 49 44 39 34 63
23 9% 88 74 67 60 55 47 42 37 33 68
24 92 84 7 4 58 52 45 40 36 3 75
% 89 81 68 62 56 50 43 39 £ 30 | 8
25 85 78 | 66 59 53 8| # 7 a3 29 | .87
a 82 75 63 57 52 47 40 36 32 28 | 94
28 79 72 61 55 50 45 a8 35 3 27 | 1.01
29 76 | 70| 50 53 48 | 43| 37 k& 30 | 26 | 1.00
30 74 67 57 52 46 42 36 32 29 25 | 1.6
3 7 65 55 50 45 41 35 3 28 24 | 1.24
32 69 63 53 48 43 39 34 30 27 24 | 132
3 67 61 52 a7 42 38 a3 29 2% 23 | 1.4
# | 65! sol s0l 46| @ | 37| 22| 281 25| 2 |150
PROPERTIES AND REACTION VALUES
Sind | 166.1 | 151.3 | 127.8 | 1159 | 104.2 | 94.1 | B0.7 | 724 | 644 | 563
Vkips | 114 [ 106 | 112 | 102 92 | 84 80 73 64 62
Rkips | 66 61 64 57 51 | 46 42 38 a3 32
Gkips| 128 121 127 | 17| 106| 98 | 91 83| 74 | 72
N in. 72| 73] 230 74| 7al 23 )72 | 77| 77| 78
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ST. PAUL FOUNDRY & MANUFACTURING CO. i

BEAMS 14
W BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
. Naminal Dapth and Width — Waesght per Foot
n 14 x 1414 14x 12 14 x 10
119 11 103 95 87 B84 78 74 68 61 Iuon
d/bt 1.06 | 1.13 | 1.20 | 1.30 | 140 | 1.52 | 163 | 1.80 | 195 | 2.18
[ 47 44 41 | 38 |355| 33 [305| 28 | 265 | 23
9 166 | 152 | 136 | .12
10 166 156 150 137 123 15
1 214 202 184 170 159 147 136 126 12 18
12 210 196 182 167 152 145 135 125 114 102 21
13 194 181 168 155 142 134 124 115 106 95 25
14 180 | 168 | 156 | 143 | 132 | 125 | 1156 | 107 98 &8 29
15 168 157 145 134 123 116 108 100 82 33
16 158 147 136 126 115 108 101 94 86 7 38
17 149 138 128 118 108 103 95 88 81 72 43
18 140 3 121 12 102 97 90 B3 76 68 A8
19 133 | 124 | 115 | 106 97 7] 85 79 72 65 | .53
20 126 | 18 | 109 | 100 92 87 81 75 69 62 59
2 120 12 104 9% 88 a3 7 7 65 59 65
22 115 | 107 99 91+ | B4 79 73 68 62 56 72
23 110 102 95 a7 80 76 70 65 60 53 78
24 105 o8 9N B4 7 73 67 62 57 51 85
25 101 94 87 80 74 70 65 60 55 49 g2
26 97 290 B84 7 7 67 62 58 53 47 1.00
27 94 a7 81 74 68 65 &0 56 5 46 1.08
28 20 a4 78 72 66 62 58 54 49 44 | 116
2 87 81 75 69 64 60 56 52 47 42 | 1.24
30 84 78 73 67 61 58 54 50 46 H“ 133
3 81 76 70 65 59 56
32 79 73 68 63 57 54
33 76 n 66 61 56 53
M 74 69 64 59 54
35 72 67 62 57 53
36 70 65 60 56 51
7 68 63 59 54
38 66 62 57 53
PROPERTIES AND REACTION VALUES
Sin? | 189.4 | 176.3 | 163.6 | 150.6 | 138.1 | 1309 | 121.1 | 1123 | 103.0 | 92.2
V kips | 107 o 92 85 76 83 78 a3 76 68
R kips | 69 65 59 55 49 53 49 53 48 43
Gkips| 13.7 | 13.0| 119 | 11.2] 101 108 | 103 | 108 | 100 9.1
Nin. 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
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14 BEAMS
W BEAMS
I ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

Nominal Dagth and Width—Weight per Foot
:E: 14x8 14 x 63
53 48 43 38 34 30 -
o | 283 2.90 3.24 4.06 4.58 5.37
Ly 19 17 15.5 12.5 1 9.5
5 98 04
6 116 104 93 05
7 134 122 110 104 7] 80 07
8 130 17 105 9 81 70 10
9 15 104 93 81 SO N I B
10 104 o 84 B | _e_| = A5
n 1) 85 7% | 6 | s | s_ | .8
2 86 L] 70 | _6__| 5 | 4 2
13 80 72 64 5 50 43 25
14 74 67 60 52 46 40 29
15 69 62 56 4 43 37 33
16 65 59 52 46 40 35 38
17 61 55 49 43 .| 38 33 A3
18 58 52 46 40 36 3 48
19 55 49 wa 38 34 29 53
20 52 47 42 6 32 2 59
21 49 45 40 35 31 27 65
22 a7 43 38 k<] 29 25 72
2 46 41 3 32 28 24 78
24 43 39 35 30 27 2 85
25 42 a7 33 29 26 2 €
26 40 36 32 28 25 21 1.00
27 38 35 31 27 24 21 1.08
28 37 33 30 26 23 19.9 1.16
29 36 32 29 25 2 19.2 1.24
30 35 3 28 24 2 186 133
PROPERTIES AND REACTION VALUES
Sint 778 70.2 62.7 54.6 48.5 41.8
V kips 67 61 55 58 52 49
R kips 42 8 34 £} 3 28
G kips 8.9 8.1 74 75 6.9 65
N in, 63 63 63 6.7 66 66
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ST. PAUL FOUNDRY & MANUFACTURING CO.

77

BEAMS

W BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS

FOR BEAMS LATERALLY SUFPFPORTED

12

I

Nominal Depth and Width—Waight per Foot

o 12x12 12 x 10
85 79 72 65 58 53 Defastion
apt 129 1.39 1.52 1.67 1.90 2.09
Ly 38 36 3 30 2% 24
8 108 M
9 160 152 138 122 114 105 a4
10 154 143 130 17 104 o4 a7
1 140 130 118 107 95 86 21
12 129 119 108 98 87 79 25
13 119 110 100 %0 80 73 29
14 110 102 93 84 74 67 34
15 103 95 87 78 69 63 39
16 % 89 81 73 65 59 44
17 91 84 77 69 61 56 50
18 86 79 72 65 58 52 56
19 81 75 68 62 55 50 62
20 e ul 65 59 52 47 69
21 74 68 62 56 50 45 76
2 70 65 59 53 a7 43 83
2 67 62 57 51 45 4 91
24 64 60 54 49 43 39 99
25 62 57 52 47 42 38 1.08
26 59 55 50 45
27 57 53 48 43
28 55 51 46 42
29 53 49 45 40
30 51 48 43 39
31 50 46 42
32 48 45 41
33 47 43 39
34 45 42
35 i #
36 43 40
37 42
38 4 .
PROPERTIES AND REACTION VALUES

Sind 157 | 1071 975 88.0 78.1 70.7

V kips 80 76 69 61 57 54

R kips 58 54 49 4 4 39

G kips 1.9 1.3 103 9.4 86 83

N in. 5.4 5.4 54 5.4 54 53
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12

1

ALLOWABLE UNIFORM LOADS IN KIPS

BEAMS
W BEAMS

FOR BEAMS LATERALLY SUPPORTED

:?.-: 128 12 x 614
50 5 | 40 36 31 27 o
a0t 2.35 260 | 289 3.45 3.98 4.50
e 27 19 17.5 145 12.5 10.5
6 ! 98 82 74 06
7 118 106 ] a7 75 5 08
8 108 97 87 ” 65 57 M
] 96 86 T 68 58 50 14
10 86 78 69 61 52 45 a7
" 8 7 6 | s6__| 48 4 2
12 72 65 58 51 4 8 25
13 % 60 53 47 40 3 2
14 62 55 49 4 a 32 34
15 58 52 46 4 35 30 39
16 54 49 43 38 13 28 a4
7 51 46 41 % 3 27 50
18 48 43 38 34 29 25 56
19 ' 41 36 32 27 2 £
20 43 39 35 31 % 2 £
21 4 Erd 13 29 2% 2 76
2 39 35 32 28 24 21 83
23 8 k1] 30 27 2 20 o
24 36 32 29 2% 2 19 9
2 35 3 28 25 21 18 1.08
PROPERTIES AND REACTION VALUES
Sin? 647 58.2 51.9 459 39.4 341
V kips 59 53 46 49 41 a7
R kips 42 38 3 33 28 25
G kips 8.9 8.1 71 73 635 5.75
N in. 5.4 5.4 53 57 56 87
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BEAMS 10
W BEAMS l
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
a?: Nominal Depth and Width—Weight per Foot
10 x 10 10x8 10 x 53§
Foot —_— = -
60 | 54 | 49 45 | 39 | 3 29 | 25 | 21 ?fﬁ
umt | 137 | 149 | 163 | 179 | 204 | 236 | 283 | 3.52 | 4.08 | 507
Ty 335 (305 | 28 | 245 | 21 | 175 | 14 | 12 | 10 |
4 62 | 03
5 76 | 66 | 57 | .06
6 82 | 74 .59 | @ | o7
7 |12 92 T80 | & | 59 | 50 | 4 10
8 [ |10 | % | 88 [T | 70 | s8 [57] « | 3% | .13
9 |19 [ 9 | %0 | 8 72 |2 | 22 | % | 39| 2|47
10 | 98 | %0 | 8 73 6 | 5% | 7 | m 35 | 2 21
1" 89 | & 73 | 66 60 | 51 2 |37 | 2| 2 | 2
12 |82 | 75 |67 | 61 55 | 47 | 39 | 34 | 20 | 4 | 30
13 | 76 | 69 | 62 | 56 0 | 43 | 36 | 32 | 22 | 22 | 35
14 70 | 64 | 58 | 52 47 | 40 | 33 | 22 | 25 | 2 A
1 | 66 | 60 | 54 | 49 “ || N 27 | 23 | 19| 47
16 61 56 50 46 41 35 29 26 2 179| %3
17 | 88 | 53 | 47 | 43 39 | 33 | 28 | 2 | 2 169 | .60
18 55 50 45 40 36 ki 26 23 19 159 &7
19 52 | 47 | 42 | 38 | 35 | 30 | 25 | 2 | 8 | 12| .75
20 | 49 | 45 | 40 | 36 3| |22 17 | 143]| 8
21 47 | 43 | 38 | 35 |0 |27 | = 196 16 | 137 o
2 | M | u % | 3| 2 !
28 | 2| 29| 3|32 ]|
2 | % 7 | 3| 0 |z
25 39 | 6 | 32 | 2
26 8| M | 28
27 3% | 33 | 30 | 2
28 3B | 32 | 29 | 2%
20 | M | 2 28
30 » 30 7
PROPERTIES AND REACTION VALUES
Sind | 737 | 67.1 | 604 | 546 | 49.1 | 422 | 350 | 308 | 264 | 215
Vkips [ 62 |55 |48 |44 |46 |4 37 38 |33 |3
Rkips | 52 | 47 | # 7 39 |3 | 30 |2 |24
Gkips| 110 | 100 | 88| 82 | 84| 765! 70 | 69 | 605| 58
Nin. | 44| 44| 44| 44 | 44| 43| 43| 47| 47| a7
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I

BEAMS

W BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

MNominal Depth and Width—Waight per Fool
:i.'.’ 8x8 8x6% 8x 54
sat
35 31 28 24 20 17 gt
ant 2.05 231 266 3.07 4.08 495
Ly 24 215 185 16 12 10
3 48 02
4 52 | 47 04
5 60 50 45 38 o7
6 66 60 54 46 38 3 09
7 50 52 46 40 » 27 A3
8 52 46 40 35 28 24 A7
9 46 41 36 3 25 21 21
10 42 a7 a2 2 26 188 26
1 38 1 29 25 206 171 3
12 35 30 27 23 18.9 15.7 37
13 32 28 25 21 174 145 A
14 30 26 23 19.8 16.2 13.4 51
15 28 24 21 18.5 15.1 125 58
16 2 23 20 17.3 14.2 1"z 86
17 24 2 19 16.3 133 " 75
18 2 20 18
19 2 19 17
20 21 18
21 20 17
22 19 16
23 18
24 17
PROPERTIES AND REACTION VALUES
Sind 311 274 243 208 17.0 14.1
V kips 33 30 30 2 26 24
R kips 33 30 30 2 25 23
G kips 76 6.9 6.85 5.9 5.95 55
N in. 35 35 36 35 32 a7

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

81

BEAMS 24-20
AMERICAN STANDARD BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUFFORTED
Nominal Degth and Width—Waeight per Foot
E 24 %74 24x7 20x7 20 x 6%
120 | 1059 100 | %0 | 799 | 95 85 75 | 654 | D
apt | 271 | 276 | 381 | 387 | 3.4 3.03 | 309 | 3.97 | 405
L, | 185 | 18 13 13 | 125 165 | 16 | 125 | 12
5 466 416_| 340 | 334 03
6 | 498 439 |_390 .03 T334 | 281 |_260 | .04
7 |48 376 [ 354 | 312 | o4 | 303 | 286 | 241 7223 | .05
8 | 418 | 300 | 329 | 310 7290 | 06 | 267 | 250 | 211 |_195 | .07
9 | 372 (7347 | 203 | 275 | 258 | 07 | 237 | 223 | 187 [T47d | .08
10 | 335 | 312 | 264 | 248 | 232 | .09 | 213 | 200 [T169 | 156 | .10
1 304 | 284 | 240 | 225 | 211 | .10 | 194 | 182 | 153 | 142 | .13
12 | 279 | 260 | 220 {7206 | 193 | .12 [ 178 | 16/ | 140 _[130°| .15
13 257 | 240 [T203 | 191 | 178 A5 | 164 | 154 [TOF ] 120 18
14 | 239 | 223 | 188 | 177 | 166 | a7 | 152 | 143 | 120 | M 20
16 | 223 706|176 | 165 _[UBET| .19 | 142 | 134 | 112 | 104 | 23
16 | 209 | 195 | 165 | 155 | 145 [ 22 | 133 | 125 | 105 o | 27
17 197 | 184 7557 146 | 136 25 7267 18 99 -] .30
18 186 174 146 138 129 .28 118 m 94 87 34
19 | 176 |_164 | 139 | 130 | 122 | 31 | 112 | 105 89 82 | .37
20 | 167 [C567) 132 |, 124 | 116 | .35 | 107 | 100 84 7| 4
21 _159 A 149 126 118 110 .38 102 95 80 74 A6
20 [T7527| 142 | 120 | 113 | 105 | 42 97 a1 77 71 .50
23 | 145 116 | 108 | 101 46 | 93 87 73 68 | .55
24 139 | 130 | 110 | 103 97 | 50| B89 84 70 | 65 | .60
26 | 134 | 125 | 105 9 93 | .54 a5 80 67 62 | .65
2 | 120 | 120 | 101 95 89 | 58 | 82 77 65 60 | .70
27 | 124 | 116 98 92 86 | & | 70 74 62 58 | .75
28 | 120 | 12 94 89 a3 | e8| 76 72 60 56 | 81
29 115 | 108 9 85 80 | 73| ™ 69 58 54 | .87
30 | 12 | 104 88 83 s 67 56 52 | .93
3 108 | 101 85 80 75 | 83| 69 65 54 50 | 99
32 | 106 98 82 77 73| 88| &7 63 53 49 | 1.06
a3 | am 95 80 75 70 | 94 65 61 51 47 | 113
34 98 92 78 73 68 | 100 | 63 59 50 | 46 | 1.20
5 9% 89 75 7 66 | 1.06 | 61 57 48 45 | 127
36 93 87 73 69 64 | 112 | 59 56 47 43 | 1.34
a7 %0 84 71 67 63 | 118 58 54 46 42 | 142
38 88 82 69 65 61 | 125 | 56 53 44 41 | 149
a9 86 80 68 64 60 | 1.31 55 51 43 40 | 157
40 B4 78 66 62 58 | 138 | 53 50 42 39 | 1.66
42 80 74 63 59 5 | 152 | 51 43 40 37 | 183
4“4 76 7 60 56 8 | 1.67
46 73 68 57 54 50 | 182 | Note:
48 70 €5 55 52 48 | 1.99 | D=Deflection in Inches.
50 | 67| 63 53| 50 | 46 | 216 i
PROPERTIES AND REACTION VALUES
S in? | 2509 | 234.3 | 197.6 | 185.8 | 173.9 160.0 | 150.2 | 126.3 | 116.9
Vkips|249 | 195 | 233 |195 | 156 208 [170 |167 |130
R kips | 104 82 7] 77 62 101 82 78 61
Gkips| 192 | 150 179 | 150 120 192 157 | 154 120
Nin. 111 111 114 11.4 1.4 91 ®g91 83 a3
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18-15-12 BEAMS
AMERICAN STANDARD BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED
Nommunal Dapth and Wiith—Waight per Foot
= | exe 15x5% 12x6% 12x5
70 | 547 ( | 50 [429 ( . | 5 |408| 35 |38 | D
ame | 4.17 | 435 428 | 439 332 | 347 | 434 | 441
Ly 12 | 115 15 | 11 15 | 145 | 115 | ns
3 214 134 02
4 | 3w 214 | 160 | .02 144 773 |_110 | .03
5 [TZF | 216 | .03 [T71_| 03 | 134 7720 101 _[T 56 | 04
6 226 | 196 | 04| 143 | 131 | o5 | 112 | 100 | 84 | 80 | 06
7 | 194 | 168 | 06 | 122 12| o7 [T %6 | 8BS V2| Bd_| 08
8 | 170 | 147 | o7 | 107 T3 090 ] 84 I'°757] 63 [TBT| 1
9 | 151 | 131 [ 09 "% &7 | M| 86 | 56 | B3 | 4
10 [T/ [ 18| 12| 8 | 79 | 14| 67 | 60 | 50 | 48 | a7
1m | 124 [107 | a4 ] 78| 7| a7 | 61 | 54| 46| 44| 2
12 | 13 [["%7] a7 | n | e8| 20| 66| 50 | 42| 40| 25
13 "87| o1 | 29| e6 | 60 | 23| 52| 46 | 39| 7| 229
14 97 | 84 | 23] 61 | 86 | 27| 48| 43| 38| 34 | .34
15 ol | 79| 26| 57| 52| 31| 45| 40 | 34| 32 | .3
16 85 | 74 | 20| 54| 40 | 35| 42 | 3 [ 32| 30| 44
7 80 | 69| 33| s0| 46 | 40| 4| 35| 30| 28| 50
18 76 | 66 | 37| 48 | 44 | 45| 37| 33| 28| 27 | 56
19 72| 2| 42] 46| @1 | s0o| 38| M| 2| 5| L2
20 68 | 59 | 46| 43| 39 | 55| 34 | 30| 25| 4 | 60
21 65 | 86 [ 51| 41 a7 | 6 | 32| 28 | 24| 23| .76
2 62 | 64| 56 39| 38| &| | 2| 23| 2| 83
23 50 | 61 [ 61| 37| M| B3| 20| | 2| 2| 9
24 57| 49| 66| 36 | 33| 79| 22| 25| 20 mA 99
25 4| 47| 72| M| 3| #6| 27| 24| 20| 192 1.08
26 s2 | 45 | 78] 33 | 30 | .83
27 50 | 44 | 84| 32| 290 | 100
28 49 | 42| 90| 31 | 28 | 1.08
29 47 | @1 | 97| 30| 27 | 118
30 45 | 39 [103| 29 | 26 | 124
31 “4 | 38111 ] 28| 25 133
32 43 | 37 (18| 27 | 25 | 14
a 41 36 1.25
34 40 | 35 | 133
35 39 | 34 [ 14 ;
36 38 | 33 | 149 D = Deflection in Inches.
37 7| 2|18
38 36 | 3 | 166
PROPERTIES AND REACTION VALUES
Sint | 101.9 | 88.4 642 | 58.9 503| 448| 378 360
V kips | 166 | 108 107 | 80 17 | 72 | &7 | 55
Rkips| 8 | 54 6 | 4 79 |83 | 48 | %
Gkips| 171 | 110 132 98 65| 10| 103| 84
Nin. | 84| B4l * 691 69 52| 52| 64| 54
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BEA

MS

AMERICAN STANDARD BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

10-8-7

I

Nominal Depth and Width—Woaight per Fool

:E 0% 4% Bx4 7x3%
350 | 254 o |20 | 184 B 200 | 153 B
vt | 412 | 437 EERE 462 | 488
t 12 ns | 1 105 1 10 _
2 154 01 [ 01 82 01
3 130 o [—7 56 02 53 46 03
4 97 80 [ o3| 8 | 47 | o4 | s | 35 | 05
5 _E__ss 05 43 38 o7 | 32 | 28 | o7
6 6 |_54_ | o7 36 32 09 27 2 M
7 |_s6_ | ¥ 10 N 27 13 2 198 | .15
8 - a3 27 24 a7 20 173 | a9
9 4 36 a7 24 21 2 178 | 154 | 24
10 39 3 21 21 189 | 26 160 | 139 | 30
1 35 30 25 194 | 172 | 3 145 | 126 | 38
12 32 27 30 178 | 158 | 37 133 | 16| 43
13 30 25 35 164 | 146 | .44 123 | 107 | 50
14 28 2 4 152 | 135 | 51 1.4 99 | 58
15 2% 2 47 142 | 126 | 58 107 92 | &7
16 24 20 53 133 | 18| 66
17 2 191 | 60 125 | 11| 73
18 2 181 | 67
19 2 174 | 75
20 195 | 163 | 83
21 185 | 155 | .91
Note:
D =Deflection in Inches.
PROPERTIES AND REACTION VALUES
Sind | 292 | 244 160 | 142 120 | 104
Vkips | 77 | 40 46 28 41 23
Rkips | 64 34 46 28 & 26
Gkips | 143 74 106 65 108 6.0
N in. 44 44 35 35 3.0 30

Values of A in italics exceed maximum web shear V.
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6-5-4-3 BEAMS
I AMERICAN STANDARD BEAMS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

Nominal Depth and Width—Weight per Foot

-~ 6x 3% 5x3 4x2% Ix2Y
! 17267125 | | [1w7sjie0| o [es 77| o |78[87|
amt | 460 502 467 | 6.1 489 [ 513 460 | 4.95
Ly | 105 10 105 | 10 0 e8| ju [0
% | o 7 | o
3 [ 3 |ofr [20 | o4 |17 133 05 |84 76| 08
4 |20 |24 06 |20 [160| o7 [110|100| 08 | 63|87 | .
5 (237 (195| 09 |160|128| 0 | 88| 80| 13 | 51 [ 45 | a7

6 193 | 162 | 12 § 133 | 107 | 15 73 67| .19 |42 | 38 | 28
7 166 | 139 | a7 | 114 9.1 2 6.3 87| 25 |3s |32 |
8 145 (122 | 2 100 | 80 | .27 55 50 | .33

92 129 | 108 8.9 71 34 49 | 44 | 42
o 1.6 9.7 8.0 64| M

BB

n 10.5 8.8 73 58 | .50
12 9.7 8.1

13 8.9 7.3

288

Note:
D =Deflection in Inches.

PROPERTIES AND REACTION VALUES

Sin? | 87| 73 60| 48 33| 30 19| 1.7
V kips | 36 179 32 137 170 | 9.9 136 | 66
R kips | 47 F 30 21 a2 153 34 16.6
Gkips| 11.2 | 65 19| 60 78 | 46 B4 | 41
N in. 25| 25 20| 20 1.5 1.5 1.1] 14

Values of R in italics exceed maumum web shear V.
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MISCELLANEOUS
LIGHT BEAMS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

e Nominal Dopth and Width—Weight por Foot i
FT.I *12x4 . *10x4 ‘Bxd *6 x4
22 19 16.5 19 17 | 15 15 13 16 12
dibt 7.2 f 8.7 y 1.2 _!?‘5 77 9.3 6.5 7.9 38 5.4
Ly T 55 4.5 7.5 6.5 5.5 7.5 6 13 9
2 48 36
3 76 72 66 B4 60 52 44 42 . 32
4 84 7 58 63 54 46 39 33 34 24
5 68 57 47 50 43 ar az 26 o 19.3
6 56 48 39 42 36 3 26 22 2 16.1
7 48 41 i3 36 n 26 23 18.8 19.2 138
8 42 36 29 n 27 23 19.7 16.5 16.8 121
9 38 32 26 28 29 20 175 14.6 15.0 10.7
10 34 29 23 25 2 184 15.7 13.2 13.5 9.7
" 3 26 21 23 19.6 16.7 143 12.0 122 8.8
12 28 24 19.4 21 18.0 153 131 11.0 1.2 8.0
13 26 2 17.9 19.3 16.6 14.2 1241 101 104 74
14 24 20 16.7 179 154 131 11.2 94
15 23 19.0 15.6 16.7 144 123 10.5 8.8
16 21 17.8 14.6 157 13.5 1.5 98 8.2
17 19.8 16.8 13.7 14.7 127 108 9.3 7.7
18 18.7 15.9 13.0 139 12.0 10.2
19 17.8 15.0 123 13.2 1.4 9.7
20 16.9 14.3 1.7 125 10.8 9.2
21 16.1 13.6 1 1.9 10.3 8.8
2 153 13.0 10.6
23 14.7 124 101
24 141 1.9 9.7
25 13.5 1.4 9.3
PROPERTIES AND REACTION VALUES
Sind | 253 | 214 | 175 | 188 | 162 | 138 | 118 | 988| 1041 | 7.24
Viips | 42 |38 |3 |33 |32 [30 |26 |20 |20 | 170
R kips 27 24 23 25 24 2 24 22 26 22
G kips 6.2 58 55 6.0 5.8 55 59 5.5 6.2 55
Nin. | 59 59 5.9 4.9 4.9 4.9 38 38 2.7 27

*HRolled by Bethlehem Steel Co. and Carnegie-lllinois Steel Corp.
Values of R in italics exceed maximum web shear V
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ST. PAUL FOUNDRY & MANUFACTURING CO.

MISCELLANEOUS
LIGHT BEAMS AND JOISTS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS LATERALLY SUPPORTED

- Nominal Depth and Width—Waeight per Foot
:E': *12x4|*10x4| *8x4 | *6x4 110 x 53¢ 18 x 615 18 x 514
14 11.5 10 8.5 25 21 28 24 20 17
d/bt 134 12.3 9.8 (4 4.5 4.6 3.2 33 4.8 4.9
Ly 3.5 4 5 6.5 1 1 15 15 10 10
2 26 72
3 62 46 35 23 90 82 67
4 49 35 26 16.9 79 62 75 51 47
5 40 28 21 135 63 58 60 51 41 37
6 33 23 17.3 13 52 48 50 46 34 31
7 28 20 148 9.7 45 41 43 40 29 27
8 25 17.5 13.0 8.5 39 36 38 35 25 23
9 22 15.6 15 7.5 35 32 33 31 23 21
10 19.7 14.0 104 6.8 32 29 30 28 20 18.7
n 17.9 127 94 6.1 29 26 27 25 18.4 17.0
12 16.4 nz 8.7 56 26 24 25 23 16.9 15.6
13 15.2 108 8.0 5.2 24 22 23 21 15.6 144
14 14.1 10.0 74 23 21 21 19.9 14.5 133
15 13.2 9.3 6.9 21 19.3 20 18.6 13.5 124
16 123 8.7 6.5 19.7 | 181 187 | 174 | 127 | 117
17 11.6 8.2 6.1 185 17.0 17.6 16.4 1.9 11.0
18 11.0 78 175 16.1
19 104 74 16.6 15.2
20 9.9 7.0 15.7 14.5
21 94 6.7 15.0 138
22 9.0
23 8.6
24 8.2
25 7.9
PROPERTIES AND REACTION VALUES
S in3 14.8 105 7.79 507 | 236 21.7 25 20.9 15.2 14.0
V kips 31 23 17.5 129 45 31 41 25 36 25
R kips 19.5 17.3 16.3 16.1 36 25 41 26 35 24
G kips 48 43 4.1 4.1 8.4 5.8 9.4 5.9 8.4 58
N in. 5.9 4.9 38 2% 4.6 4.6 3.5 3.5 3.6 3.6

*Rolled by Bethlehem Steel Co. and Carnegie-Illinois Steel Corp.
{Rolled by The Phoenix Iron Co. -
Values of R in italics exceed maximum web shear V

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




ST. PAUL FOUNDRY & MANUFACTURING CO.

87

'JUNIOR BEAMS
JUNIOR CHANNELS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR BEAMS AND CHANNELS
LATERALLY SUPPORTED

For beams and ch Is laterally u ted, allowable loads must be reduced.

Nominal Depth and Width—Weight per Foot

Span Beams Channels
Feot 12x3 | 11x27%4 | 10x254 | 9x23% | 8x214 | 7x214 | 6x17%4 | 12x114 | 10x114 | 10x114
11.8 10.3 9.0 7.5 6.5 5.5 4.4 10.6 8.4 6.5
d/bt 16 20 20 20 19 18 17
29 3 2.5 2.5 2.5 2.5 25 3
2 54 48 40 34 28 23 59
3 53 43 35 26 21 15.6 10.7 4 29 19.5
4 40 32 26 19.3 15.7 1.7 8.0 31 20.6 147
5 32 26 21 15.5 12.5 9.3 6.4 25 173 1.7
6 27 21 17.3 129 10.4 7.8 53 20.6 14.4 9.8
7 23 18.3 14.9 11.0 9.0 6.7 4.6 17.7 124 8.4
8 20 16.0 13.0 9.7 7.8 5.8 4.0 15.5 10.8 7.3
9 17.8 14.2 11.6 8.6 7.0 5.2 3.6 13.8 9.6 6.5
10 16.0 128 104 77 6.3 47 32 124 8.7 59
" 145 11.6 9.5 7.0 57 42 29 13 79
12 133 10.7 8.7 6.4 5.2 39 3 4 103 72
13 123 9.8 8.0 5.9 48 3.6 25 9.5 6.7
14 1.4 9.1 74 5.5 4.5 33 8.8
15 10.7 8.5 6.9 5.2 4.2 3.1 8.3
16 10.0 8.0 6.5 48 39 7 7 4
17 9.4 75 6.1 45 3.7 73
18 8.9 71 58 43
19 8.4 6.7 5.5 4.1
20 8.0 6.4 5.2
21 76 6.1 5.0
22 73 5.8
23 7.0 5.6
24 6.7
25 6.4
PROPERTIES AND REACTION VALUES
S in3 12.0 9.6 78 5.8 47 35 24 9.3 6.5 4.4
V kips 27 24 20 17.0 14.0 11.5 8.9 29.6 221 19.5
R kips 16.8 15.8 147 13.7 126 117 10.6
G kips 42 4.0 37 35 3.2 3.0 27
N in. 6.0 5.5 5.0 4.4 4.0 3.4 9

® Rolled by Jones & Laughlin Steel Corp.
Values of R in italics exceed maximum web shear V.
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ST. PAUL FOUNDRY & MANUFACTURING CO

18-15 BEAMS
[ AMERICAN STANDARD CHANNELS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR CHANNELS LATERALLY SUPPORTED
For ch Is laterally ted, loads must be reduced.
Nominal Dagth and Width—Waight par Foot
Fltnul 18x4 D:.':'n‘* 15 x 314 Defloc-
58 51.9 45.8 42.7 Inches 50 40 339 Inches
2 280 01
3 328 280 234 210 o 238 202 156 0
4 248 230 212 203 02 178 ] 739 02
5 199 184 170 163 03 143 123 m 03
6 166 154 142 136 04 119 103 93 05
T 142 132 121 116 102 88 79 07
8 124 115 106 102 07 89 77 70 09
9 110 102 94 90 09 79 68 62 11
10 99 92 85 B 12 71 62 56 A4
1 90 B4 77 74 A4 65 56 51 A7
12 a3 77 71 68 y ¥ 59 51 46 20
13: 76 71 65 63 19 55 47 43 23
14 71 66 61 58 51 44 40 27
15, 66 61 57 54 26 48 41 kT i |
16 62 58 53 51 29 45 39 35 35
17 58 54 50 48 33 42 36 a3 A0
18 55 51 47 45 a7 40 34 an 45
19 52 49 45 43 42 38 32 29 50
20 50 46 43 41 K 36 n 28 55
21 47 44 40 39 51 34 29 27 61
2 45 42 39 kT 56 32 28 25 67
23 43 40 a7 35 61 A 27 24 73
24 M 38 35 34 66 30 26 23 79
25 40 37 34 33 g2 29 25 2 B6
26 38 35 i3 an 78 7 24 2 93
27 kg 34 32 30 B4 26 23 21 1.01
8 36 i3 30 2 90 26 2 19.9 1.08
29 34 32 29 28 97 25 bl 19.2 1.16
30 33 3 28 27 1.03 24 21 18.5 1.24
| 32 30 27 2% . 23 19.9 17.9 1.33
32 A 29 27 25 1.18 22 19.3 17.4 1.41
33 30 28 26 25 1.25 22 18.7 16.8 1.50
34 29 27 25 24 1.33 21 18.1 16.4 1.60
35 28 26 24 23 141 20 17.6 15.9 1.69
36 28 26 24 23 1.48 19.8 17.1 15.4 1.78
37 7 25 23 xR 1.57 19.3 16.7 15.0 1.89
38 26 24 2 21 1.66 18.7 16.2 14.6 1.99
39 25 24 2 21 1.75
40 25 23 21 20 1.84
42 24 22 20 19.4 2.03
44 23 2 19.3 18.5 2.23
PROPERTIES AND REACTION VALUES
S in? 74.5 69.1 63.7 61.0 53.6 46.2 Mn.7
V kips 104 140 n7z 105 140 10 78
R kips a 69 58 52 B3 60 46
Gkips | 168 | 144 | 120 | 108 172 | 128 9.6
Nin. 84 8.4 8.4 8.4 68 6.8 68
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ST. PAUL FOUNDRY & MANUFACTURING CO.
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BEAMS 12-10
AMERICAN STANDARD CHANNELS
ALLOWABLE UNIFORM LOADS IN KIPS
FOR CHANNELS LATERALLY SUPPORTED
For s laterally ted, loads must be reduced.
Nominal Dapth and Width—Waight par Foot
o 12x3 Daoc- 10 x 254 Dofloc-
Feal tion tion
30 25 20.7 Inches 30 25 20 15.3 Inches
2 160 120 01 98 62 0
3 120 106 88 02 92 80 70 60 02
4 20 80 7 03 69 60 52 45 03
-] 72 64 57 04 55 48 42 36 .05
6 60 53 48 06 46 40 35 30 07
7 51 46 41 08 39 35 30 26 10
8 45 40 36 M M 30 26 2 A3
9 40 35 32 A4 N rad 23 19.9 A7
10 36 32 29 A7 28 24 21 17.9 21
1" 33 29 26 21 25 22 19.0 16.2 25
12 30 7 24 25 23 20 174 14.9 30
13 28 25 22 29 21 18.6 16.1 13.7 35
14 26 23 20 34 19.6 17.2 15.0 128 M4
15 24 4l 19.0 29 183 16.1 14.0 1.9 A7
16 22 19.9 17.8 44 172 15.1 131 1.2 .53
17 21 187 16.8 .50 16.2 14.2 123 10.5 .60
18 19.9 7.7 159 .56 153 134 11.6 9.9 67
19 18.9 16.8 15.0 62 145 127 11.0 9.4 .75
20 17.9 159 143 69 13.7 121 10.5 8.9 B3
2 171 15.2 13.6 .76 131 1.5 10.0 8.5 L]
2 16.3 145 13.0 83 125 11.0 9.5 8.1 1.00
23 15.6 13.9 124 o) 1.9 10.5 9.1 78 | 110
24 149 13.3 11.9 99 1.4 10.1 8.7 74 | 1.19
25 143 127 114 1.08 n.o 9.7 8.4 71 1.29
26 138 12.3 1.0 117
27 133 1.8 106 | 1.26
28 12.8 1.4 10.2 1.35
29 124 1.0 98 | 1.45
30 12,0 10.6 95 | 1.55
PROPERTIES AND REACTION VALUES
S in? 26.9 239 24 206 18.1 15.7 13.4
V kips 80 60 44 88 68 49 kil
R kips 56 42 3 72 56 40 26
G kips 12.2 9.3 6.7 16.2 126 9.1 58
N in. 5.4 54 54 4.5 4.5 45 45
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% ST. PAUL FOUNDRY & MANUFACTURING CO

9-8-7 BEAMS
[ AMERICAN STANDARD CHANNELS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR CHANMNELS LATERALLY SUPPORTED

For ch U ted, loads must be reduced.
? Nominal Depth and Width—Waight par Foot
[T el L iSse] o Tang _ JR
20 15 13.4 | Inches | 18.75 | 13.75 | 11.5 | Inches | 14.75 [ 12.25| 9.8 | Inches
- 66 54 01 46 01 38 01
3 60 50 47 02 48 40 36 {02 u | n n 03
4 45 38 35 04 36 30 27 04 26 |23 20 05
5 36 30 28 .06 29 24 2 07 21 184 | 16 o7
6 30 25 23 .08 24 20 180| .09 121} 153 | 133 | .11
T 26 22 20 B 21 17.1| 154 a3 14.7| 131 | 114 | 15
8 23 188( 175 .15 18.2| 15.0| 135| a7 128| 11.6 | 10.0 | .19
] 20 16.7| 156 .19 161 13.3| 120 21 114|102 | 89| .24
10 180 151 140| .23 145 120| 108| .26 103| 92| 80| .30
1 164| 13.7| 127| .28 13.2| 109 98| .3 93| 84| 73| .36
12 150 126 11.7| .33 121 100 90| 37 86| 77| 67| 43

13 138 116 108 .39 1.2 9.2 83| 44 79| 71| 62| .60
14 129| 108| 10.0| .45 10.4 8.6 77| 51 73| 66| 57| .68
15 120| 100 93| .52 9.7 8.0 72| .58 68| 61| 53| 67

16 nz 94 87| 59 9.1 7.5 6.7| 66 64| 57| 50| .76
17 106 89 82| 66 8.5 71 64| .75 60| 54| 47| 85
18 10.0 8.4 78| .75 8.1 6.7 60| .84 57| 51| 44| 96
19 9.5 79 74| .83 76 6.3 57| .93
20 9.0 7.5 70| .92 7.3 6.0 541.04

21 86| 72| 6710
2 82| 68| 64[1m

23 78| 66| 61|12

PROPERTIES AND REACTION VALUES

Sind | 135 | 11.3 | 105 109 | 90| 81 77| 69| 6.0
Vkips| 52 |33 |27 51 |32 |23 8 |20 | 194
Rkips| 47 | 30 | 24 s0 (31 |23 a3 |3 |2
Gkips| 108 | 68 | 55 7| 73| 53 101 | 75| 50
Nin. | 40| 40| 40 35| 35| 35 30| 30| 30

*  Values of R in italics exceed maximum web shear V.
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BEAMS 6-5-4-3
AMERICAN STANDARD CHANNELS

ALLOWABLE UNIFORM LOADS IN KIPS
FOR CHANNELS LATERALLY SUPPORTED

For ch s 1. 1 ted, loads must be reduced.
o Nominal Depth and Width—Waight per Foot
Deflsc- Dafloc-
s 6x2 Dlo‘::c- Sx1¥ oc-| 4 x 134 Dlag:w 3x1lg

tion tion
13.0| 10.5| 8.2 |inches | 9.0 | 6.7 | Inches | 7.25| 5.4 | Inches | 6.0 | 5.0 | 4.1 | Inches

26 |22 (19.) .03 [156(13.3| .04 |102| B4 | 05 | 62| 53| 49| .06
1M.7(100| 07 | 77|63 | 08 | 47| 40 )37 | N
13

3
4 19.3 | 16.7 | 14.3| .06
5 165|13.3|11.5| .09 | 93| 8.0| .10 | 6.1| 51 373229 a7
6 129|110 96| 1 78| 67| .15 | 51| 42| 19 |31 |27 |24 | 25
7 11.0| 95| 82| A7 | 6.7| 57| 20 | 44| 36| 25 | 27|23 |21 | 34
8 97| 83| 72| 22 | 58| 50| 27 | 38| 32| 33 |23 | 20| 18| 44
9 86| 74| 64| 28 | 52| 44| 34 | 34| 28| 42
10 7.7| 67| 57! 35 | 47| 40| 4 31| 25| .62
1" 7.0| 61| 52| . 42| 36| .50
12 64| 56| 48] . 39| 33| 60

70

42
50
13 59| 51| 44| 58 | 36| 31
68
78

15 52| 44| 38

PROPERTIES AND REACTION VALUES

Sin? | 58| 50| 43 35| 3.0 23|19 14| 1.2] 14
Vkips |34 |25 [156 21 124 166| 94 13.9(10.1| 66
Rkips |45 (32 |20 33 |191 32 |178 35 |26 | 169
Gkips |105| 7.5| 4.8 78| 46 77| 43 85| 62| 4.1
Nin. 25| 25| 25 20| 20 15| 1.5 1.0| 1.0 1.0

Values of R in italics exceed maximum web shear V.
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92 ST. PAUL FOUNDRY & MANUFACTURING CO.

SECTION MODULUS TABLE

FOR SHAPES USED AS BEAMS

:;':ﬁ; Shape Shapa m;‘l':. Shaps
1105.1 36 WF 300 UW M 98.2 18 W 55
1031.2 36 WF 280 18 WF 114 97.5 12 W 72
951.1 36 WE 260 14 WE 136 94.1 16 WF 58
892.5 36 WF 245 18 WF 105 92.2 14 WF 61
14 W 127
835.5 36 W 230 21 W 9% 89.0 18 W 50
811.1 33 WF 240 24 1 100 B3.4 18 | 547
B8.0 12 WE 65
7406 33 W 220 AW B4 86.1 10 WF 77
14 W 119
669.6 33 W 200 24 1 90 80.7 16 WF 50
18 W 96 80.1 10 WF 72
663.6 36 W 194 12 W 133 781 12 W 58
649.9 30 W 210 14 W 77.8 14 WF 53
74.5 18 U 58
621.2 36 WF 182 24W 76 73.7 10 W 66
586.1 30 WF 190 24 | 799
21 W 82 724 16 W 45
579.1 36 WF 170 16 W= 96 70.7 12 W 53
14 WF 103 70.2 14 WF 48
541.0 36 W 160 12 WF 120 69.1 18 U 519
528.2 30 WF 172 20 | 95 67.1 10 W 60
18 W 85 64.7 12 W 50
502.9 36 W 150 16 W 88
492.8 2T W77 64.4 16 Wr 40
486.4 33 W 152 aw i 64.2 15 1 50
14 W 95 63.7 18 L 458
446.8 33w 20 | 8% 62.7 14 WF 43
444.5 27 W 160 12 WF 106 61.0 18 L 427
1BW 77 60.4 10 WE 54
404.8 33w 130 60.4 8 W 67
4135 24 WF 160 aw 68 58.9 15 1 429
402.9 27 WF 145 14 W 87 58.2 12 WF 45
3797 30 WF 132 12W 99
s 24 WF 145 14 W B4 56.3 16 W 36
18W 70 54.6 14 WF 38
354.6 30W 1 16 W 78 54.6 10 WF 49
3307 24 WF 130 536 15 U 50
aw 62 52.0 B W 58
3279 30 WF 116 \ 201 75 51.9 12 WF 40
nre 21 WF 142 \ 10 WF 112 50.3 12 | 50
X 12 W 49.1 10 WF 45
299.2 30 WF 108 ; 14 W 78
299.2 27 WE 114 } 18 W 64 48.5 14 W 34
299.1 24 WF 120 ! 20 | 654 46.2 15 U 40
284.1 21 W 127 \ 16W 7 45.9 12 W 36
274.4 24 WF 110 ; 12W 85 44.8 12 1 408
2.4 10 WF 100 43.2 8 WF 48
266.3 27 W 102 23 1AW 74 422 10 WF 39
263.2 12 W 190
250.9 24 1 120 107.8 18 W 60 41.8 14 W 30
249.6 21 W 12 107.1 12W 79 a7 15 U 339
104.2 16 WF 64 39.4 12 WF 31
248.9 24 W 100 103.0 14W 68 37.8 12 1 35
101.9 18 1 70 36.0 12 | 318
2428 27W o4 99.7 10W 89 355 B W 40
2343 24 1 1059 35.0 10 W 33
2222 12 WF 161
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ST. PAUL FOUNDRY & MANUFACTURING CO.

SECTION MODULUS TABLE

FOR SHAPES USED AS BEAMS
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94 ST. PAUL FOUNDRY & MANUFACTURING CO.

BEAMS
| REGULAR SERIES ANGLES

ALLOWABLE UNIFORM LOADS IN KIPS
FOR ANGLES LATERALLY SUPPORTED
NEUTRAL AXIS PARALLEL TO HORIZONTAL LEG

For angles ¥ ted, loads must be reduced.
For angles subject to torsion, make special investigation.

T | S e |T4TT5 g | 7 | 8 | 9 |10 12 ] 14 | 16 ] 18
8" | 8x8x1 510 (52 |42 |35 |30 |26 (23 |21 176 [ 15.0 | 13.2 | 1.7
16 |450 (46 |37 | 26 |23 |20 |18.7 |156 133 |11.7 [ 104
3 |389 |40 |32 |27 |23 |20 18.1 |16.3 | 136 | 116 | 102 | 9.0
3 |32.7 |4 |27 |22 196 (172|153 [13.7 |[114| 98| 86| 76
145|264 |28 |22 18.7 (160 | 140 | 124 |112| 93| 80| 7.0 | 62
Bx6x% | 257|176 (141 (118|101 | 88| 78| 7.1 | 59| 50

% | 202|140 (112 | 93| 80| 70| 62| 56| 47| 40
Bx4xl (17.2] 63| 51| 42| 36| 32| 28| 25

7" | 7x4x3 |262|100]| 80| 67| 57| 50| 44

8 (221 87| 69| 58| 50| 43| 39
15 (179 | 70| 56| 47| 40| 35| 31
% |158 | 62| 50| 42| 35| 3.1 | 28

6" | Bx6x3{ (33839 |3 26 |22 |19.5(17.3 | 156 13.0 (111 | 97
84 |285 |33 |26 |22 (189 165|147 |132|110| 94 B2

¥% (230|126 |21 178 (152|133 |11.8 |10.7 | 89| 76| 6.7

T |202 |23 |189|158 (135|118 |105)| 95| 79| 68| 59
6x6x%g (172|137 (109 | 91| 78| 68| 61| 55| 46| 39
3% |149|117| 93| 78| 67| 58| 52| 47| 39| 33
6x4xlj |143| 63| 51| 42| 36| 32| 28

5 | 5x5x8 [200[130(104| 87| 74| 65| 58| 5.2
15 (162|107 85) 71| 61| 53| 47| 43
3 [123]| 80| 64| 53| 46| 40| 36| 32

5x3x35 [ 104 | 40| 32| 27| 23| 20

3 | 87| 33| 27| 22| 19| 17

4" | 9x4x1 |408 |59 |47 (39 |33 |29 |26 |23 |196 168|147
74 |361 |52 |42 |35 |30 |26 (23 |21 174 | 149 [ 131
3 |312(45 |36 |30 |26 (23 (20 |18 151 |13.0| 113
5 (26338 | 26 |22 |19.1|17.0 153|128 (109 | 96
% |238|35 (28 (23 |19.8 173|154 [138|115| 99| 87
B|l213 |1 |25 |21 17.7 155 (138 | 124 [ 103 | 90| 7.8
4" | Bx4x% |242 |30 |24 |20 (175|153 (136 |123|102| 88| 7.7
¥ |196(|25 |20 |167 |143[125(11.1|100| B3| 7.1| 6.2
s [17.2|22 |176 147|126 |110] 98| 88| 73| 63| 55
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ST. PAUL FOUNDRY & MANUFACTURING CO, 95

BEAMS
REGULAR SERIES ANGLES

ALLOWABLE UNIFORM LOADS IN KIPS
FOR ANGLES LATERALLY SUPPORTED
NEUTRAL AXIS PARALLEL TO HORIZONTAL LEG

For angles laterally unsupported, allowable loads must be reduced.
For angles subject to tarsion. make spacial investigation.

Horie Wi Span in Feat
| % Wl a7 I T A s e | e 9 (w2
4 |7 x4 x| 158 170 (136 (113 | 97 | 85 | 76 | 68 | 5.7 | 49
34| 136 147 17| 98| 84 | 73| 65 | 59 | 49 | 42
6 x4 x 3123 ~.|10| 88| 73| 63|55 49| 44 [ 37
4x4x 3| 98 50| 40| 33| 20|25 22
% | 82 43| 35| 29|25 |22 [ 19
axavpsg| 77| || 33| 27| 22|18 | 17
4x3x3G| 72 | 24| 19| 15| 14
1| 58 20| 18| 13| 11

3147 | 5 x 314x14 | 136 [ 200 [ 133 [ 100 | 80| 67| 57 | 5.0 | 44 | 4.0
35/104 | 153|102 | 77| 61| 51| 44 | 38 | 34 | 32

3| 87127 84| 63| 51| 42|36 | 32| 28] 25
4x3xip| 77| 87| 58| 43| 35| 29|25 22| 19
3u4x3lixdis | 72| 65| 44| 33| 26] 22|19 18
15| 58| 63| 35| 26| 21| 1.8] 15| 13

304x3 x 14| 54| 39| 26) 19) 15) 13| 11

3 |4ax3x |11 127 8.4 6.3 5.1 42| 36 3.2
3%| 85/100| 67| 50| 40| 33|29 | 25
3| 72| 80| 53| 40| 32| 27] 23 | 20
% | 58| 67| 44| 33| 27| 22|19 |17
34x3 x 14| 54| 52| 35| 26| 21| 17| 1.5
3x3% Y| 49| 39| 26| 19| 15| 13
3x2Mx}g| 45| 27| 18| 13| 1
21413 x 234x34| 66| 54| 36| 27| 22| 1.8
3| 56| 46| 31| 23| 18] 15
15| 45| 37| 25| 19| 15| 12

24x0laxl [ 41| 26| 1.7] 13| 10
214x2 x 4| 362 17| 11| 08
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96 ST. PAUL FOUNDRY & MANUFACTURING CO.

SAFE LOADS FOR CHANNELS LAID FLAT IN
THOUSANDS OF POUNDS UNIFORMLY DISTRIBUTED

Extreme fibre stress 18,000 Ibs, per square inch.

Deflections shown in inches, those to right of heavy line are ive for plast ling
Weight| Weight .
Per Length of span in feet Per Length of span in feet
Size| Foot Foot
Pounds| "3 | 4 5|6 Pounds| 3 [ 4
50.015.4 |11.4 9.2 |7.6 1.5 13.2 (2.4 1.
187 40.0(13.2 10.2 |3.0 |6.6 Defl. | .05 .09] .
33.9/12.6 | 9.4 |7.6 |6.2 14.75{3.2 [2.4 |1.
Defl, 03 06| .09 13| 9.8 12.6 |1.8641.
12”7 300 8.4 |62 50 [1.2 Defl. | .05 .1
20.7| 7.0 | 5.2 4.4 3.4 10.5 (2.2 |1.68]1.
Defl, 04) .07} .10 .1 8.2 [1.9211.44/1.
25.0 6.0 | 4.6 [3.6 [3.0 Defl. | .06 .11/ .
10" 153 4.8 | 3.4 (28 24 6.7 |1.4211.08| .
Defl. LI | 13 .17 Defl. | 07| .12} .
20.0 4.8 | 3.6 [3.0 2.4 |2 5.4 1116/ .86 .
97| 13.4] 3.8 | 3.0 2.4 |1.92 Defl. | .08/ .13] .
Defi. | .05 .09 .13| .1 4.1 | .82 .64] .
Defl. | 001 .15] .

COEFFICIENTS OF DEFLECTION, UNIFORMLY
DISTRIBUTED LOADS

To find the deflection in inches of a section symmetrical about
the neutral axis, such as beams, channels, zees, ete., divide the coef-
ficient in the table corresponding to given span and filbre stress by
the depth of the section in inches.

For unsymmetrical sections such as channels laid flat and anglea,
divide the coefficient by twice the distance from the neutral axis to
most extreme fibre.
lI-*ctrr concentrated load at center use four-fifths the tabular coefll-
clent.

S Fibre Stress in Fibre Stress in Fibre Stress in
R:n Pounds Per 8q. inch Sni:n Pounds Per 8q. inch I SP,;n Pounds Per 8q. inch
Feot. | 2000 18000] 12500| Feet. | 20000] 18000 12500|| Feet. | 20000 18000| 12500
1 021 0.018| 0.013/| 16 5.297) 4.767| 3.310|| 31 | 19.882] 17.894| 12.427
2 082 0.074) 0.052|| 17 5.979] 5381 38.737|| 82 |21.187] 19.067| 13.241
3 ASTl 0.168) 0.116) 1S 6.703) 6.033| 4.190(| 88 | 22.531] 20.277| 14.082
4 A31] 0.298] 0. 19 7469 6.722| 4.668/| 34 | 23.918]| 21.525( 14.948
5 H18| 0.466] 0323 20 8.27G) T7.448| 5.172|| B85 | 25.344| 22.810| 15.841
6 744| 0670, 0466/ 21 0.124) 8.211) 5703|| 86 | 26.813| 24.132( 16.750
- 1.013] 0912 0.634| 22 |10.013| 9.012| 6.250|| 87 | 28.324| 25.401] 17.703
- 1.324) 1.192| 0.828/| 28 |10.044| 0.850| 6.841|| 38 |20.876| 26.887| 18.672
] 1.675| 1.508] 1.047|| 24 |11.918| 10.725| 7.448|| 39 |31.460| 28.321| 19.668
10 2,069 1.862] 1.203|| 208 |12931] 11.638| 8.082|| 40 | 33.103| 20.792| 20.600
11 2.503| 2.253| 1.565/| 26 | 13.987] 12.587| 8.741|| 41 |34.779| 31.300| 21.737
12 2070 2681 1.862|| 27 |15.082| 13.574| 0.427|| 42 | 36.407| 32.846| 22.810
18 3.407| 3.147) 2.185/| 28 | 16,221] 14.508] 10.138|| 48 | 3%.256| 34.428| 23.909
14 4,050/ 3.650| 2.534|| 29 | 17.400] 15.650| 10.875|| 44 |40.055 36.048) 25.034
15 4.656] 4.1 2900l] 30 |18.421 18.758! 11.638|| 45 | 41.807] 37.708 26.185
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STEEL FLOOR PLATE

Carnegie-Illinois Multigrip Plate Inland Four-way Floor Plate
Thickness | o [ ¥ | & | % | % | '/‘;_! 3 |_ :_u:_l %
Weight | 870 | 11.25 [ 13.80 | 16.35 | 18.00 | 21.45 | 24.00 | 26.55 | 31.65

Can be obtained in varying widths and lengths, respectively from 6" to 80" and
10 feet to 50 feet, Thickness independent of projections.

ALLOWABLE UNIFORM LOAD IN POUNDS PER SQUARE FOOT,
STRESS 18,000 PSI TENSILE

SPAN

Thickness ver | 207 | 26 | 307 | 36 | o | w6 | 50 | 607

% ﬁ‘ 212 | 135 | o4 T 0 AL BESe !

1§ 667 | 375 | 240 | 167 03 74 80 |......

e 1041 | 585 | 375 | 261 146 | 116 | 93 65

1, 1502 | 843 | 540 | 375 211 | 166 | 135 05

S 2036 | 1148 | 737 | 510 | : 287 | 220 | 184 | 127

g 2666 | 1496 | 950 | 660 | 450 | 375 | 207 | 240 | 186

’r 3375 | 1001 | 1215 | 844 | 619 | 476 | 375 | 304 | 210

3 4162 | 2340 | 1406 | 1041 | 765 | 585 | 462 | 375 | 261

3 | 6008 | 3375 | 2160 | 1496 | 1103 | 844 | 667 | 540 | 375
Deflection | | |

Coefficient 042 ‘ 074 | .116 I 168 | 228 | 208 | 377 ‘ 466 | .670

Loads shown below heavy lines will produce deflections in excess of 1/100 of span.

Loads include weight of plates. Plates supported on two sides. Safe loads for
other stresses than that given in table may be obtained from values given by direct
proportion of fibre stress,

Deflection in inches with maximum safe uniform load shown in table equals deflec-
tion coefficient divided by thickness of plate in inches. Deflection in inrl\(va for any
uniform load within the elastic limit equals deflection coefficient times nctual load per
square foot divided by maximum safe load per square foot,

Thickness does not include projections which are ,1* high,
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ALLOWABLE LOADS ON COLUMNS

The loads given in the following column tables are based on allowable unit stresses
as follows

Columns with values of I/r not greater than 120, main or secondary members;
[ = 17,000 —0.485 % in p.s.i.

Columns with values of //r greater than 120;

a. Bracing and dary bers, [ = 1s'mﬁ
1 + 18,000
L3
b. Main members, [ = 1600 St 18—t
i o et 0
18,000 r?
For convenience in using these formulas a table of allowable unit derived

therefrom is given on page 104,

In the column tables which follow, allowable loads given below the horizontal
heavy lines are for main members with //r greater than 120. Allowable loads for
bracing and secondary members of the same [/r may be derived therefrom,

ECCENTRIC LOADING. The allowable loads given in the column tables are for

i axially or sy ically loaded. For columns subjected both to direct loads
and to bending produced by eccentric loads, the A.1.5.C. Specification in Section 12 (a)
requires that the quantity

fa s

Fa + Fo shall not exceed unity.
The use of Bending Factors (B, and B,) tabulated at the bottom of the load tables
provides a convenient method of converting bendi into equivalent direct

loads in order to select a trial section from the load tables, B, and By are respectively
equal to the area divided by the appropriate section modulus.

EXAMPLE. A 14 W column with an unbraced length of 12 ft. carries a concentric
load of 300 kips and an eccentric load of 50 kips applied 18 inches from the major axis.*
Design the column.
A the age bending factor of the group, say, B, = 0.185, then

Bending Moment = M = 50 % 18 = 900 inch kips.

Equivalent Direct Load = MB, = 900 X 0.185 = 167 kips.

Approximate column load = 300 4 50 4 167 = 517 kips.
A trial column section (111 pounds) is first selected from the tables as having a carrying
capacity of 517 kips or more on an unbraced length of 12 feet. Since this selection is

only tentative, it will be necessary to investigate the selected column as to its compliance
with Section 12 (a).

k"l'he major and minor axes are frequently referred to in technical literature as the strong and
weak anes

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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o |
Kips
14 Wi 531 16.28 20,00 10.72 510 0913
14 W 95 455 16.27 20.00 12.53 5.98 1.069
14 WF 103 493 16.27 20.00 11.57 5.50 0.9686(Use)

As shown in the above table, the 14 WF 111 column section first selected was found
more than adequate. A 14 W 95 section was next tried and found to be inadequate.
A 14 WF 103 section was then investigated and found allowable. The lighter of the two
adequate sections is used.

In designing columns subjected to bending about the minor axis only, Fi, may be
taken at 20.0 ksi. In designing columns subjected to bending about the major axis
only, Fi must be limited in accordance with id/bt, to the value permitted for unsupported
beams

In designing columns subjected to bending about both axes, the expression
fa fn

Wi o
TR S +(F.)u +(m.o )n,
in which Fi, for the xx term is determined in accordance with Id/bt.

RATIO r,/ry. Allowable loads for columns are given in the tables for various lengths
unbraced along the minor axis. It may be necessary, however, to investigate the
capacity of columns with reference to both major and minor axes. The Ratio ry/ry
included in these tables provides a rapid and convenient method of investigating the
strength of the column with respect to the major axis.

Selection of a column from the tables is necessarily based on the greatest unbraced
length { with reference to the radius of gyration ry about the minor axis. To obtain the
maximum unbraced length with reference to the radius of gyration r, about the major
axis it is only necessary to multiply the length | by the Ratio ri/ry. If the actual
unbraced length with reference to the major axis is equal to or less than the length thus
obtained, the selected section is adequate. If, however, the actual unbraced length
with reference to the major axis is greater than the length thus obtained, the section is
inadequate and must be redesigned.

EXAMPLE. A 12 WF column is required to carry a concentric load of 590 kips. The
greatest unbraced length along the minor axis is 16 feet.  The column is unbraced along
the major axis for 31 feet.

Entering the column tables we find, on page 105 that at 16 feet a 12 W& 133 will
carry an allowable load of 595 kips. This section will carry 590 kips at about 16.5 feet.
The Ratio r:/ry is 1.77. The maximum length at which the column may be unbraced
aong 1m major axis is 165 x 1.77=29.2 feet. The section is therefore inadequate.

The next heavier column is the 12 WF 161 which will carry 590 kips at about 25.8
feet. The Ratio r./r, is 1.78. The maximum length at which the column may be
unbraced along the major axis is 25.8 x 1.78 =46.0 feet. The section is adequate.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ALLOWABLE STRESSES PER SQUARE INCH

FOR

COMPRESSION MEMBERS

Main and Secondary Mambers, e 12! m!m. Main Mombars,
hrnﬂiml&t 18000 e 12 to 200,
-1 : B - o
U m—om(') U o ‘.:u. n.x(u m)

1| it Unit 1| Junit 1| et § | e P uen § | it
— | Stresa | — | Stress | — | Stress | — | Siress | — | Stress | - Stress | — | Stress

r . i, ¥ i, s 4 s 3 i ' i,

1| 17.00 16.19 | 81| 1382 J121| 993 |161| 7.38 |121| 9.88 |161| 587

2| 1700 | 42 | 1614 | 82| 13.74 |122| 9.85 [162| 7.32 [122| 975 |162| 578

301700 | 43| 16,10 | 83| 1366 {123| 978 [163| 7.27 [123| 9.63 |163| 571

4| 16.99 | 44 | 16.06 g4| 1358 |124| 971 |164| 722 |124| 952 164 563

5| 16,99 | 45 | 16.02 | 85| 13.50 [125| 9.64 [166| 7.16 [125] 9.40 |165| 553

6| 16.98 | 46 | 15.97 86| 1341 126| 956 |166| 7.11 |126]| 9.27 |166 5.47

7| 1698 | 47 | 15.93 | 87| 1323 [127 | 940 |167| 7.06 [127| 9.16 |167| 5.40

8| 1697 | 48 | 1588 | 88| 13.24 [128| 942 [168| 7.01 |128]| 9.04 [168| 533

o | 1696 | 49 | 1584 | 89| 13.16 [129| 935 [169| 696 |129| 8.93 |169| 625
10| 16,95 | 50 | 15.79 | 90| 13.07 |130| 9.28 |170| 6.91 [130| 882 [170| 5.18
11| 1604 | 51 | 1574 | 91| 1298 [131| 922 [171| 686 |131| 871 J171| 511
12 | 1693 | 52 | 1569 | 92| 1290 [132| 9.15 |172| 6.81 [132| 860 {172| 504
13| 1692 | 53 | 1564 | 93| 12.81 |133| 9.08 |173| 6.76 |133| 8.49 [173| 4.97
14 | 1691 | 54 | 1559 | 94| 1272 [134| 9.01 |174| 671 }134| 838 [174| 4.90
15| 1689 | 55 | 1553 | 95| 1262 |135| 8.94 |175| €.66 |135| 8.27 [175 4.83
16 | 1688 | 56 | 1548 | 96| 1253 |136| 8.88 |176| 6.62 |136| 8.17 {176 4.77
17 | 1686 | 57 | 1542 | 97| 1244 |137| 8.81 |177| 6.57 |137| B.O6 {177 4.70
18 | 1684 | 58 | 15.37 | 98| 12.34 {138 8.75 |178| 6.52 |138| 7.96 [178 4.63
19 | 1683 | 59 | 1531 | 99| 1225 |139| 868 |179| 6.48 |139| 7.86 179 4.57
20 | 16.81 | 60 | 1525 [100| 12,15 {140 | B.62 180 | 643 |140| 7.76 }180 4.50
21 | 1679 | 61 | 1520 |101 | 12,05 |141| 855 181 | 6.38 |141| 7.65 |181 443
22 | 1677 | 62 | 15.14 [102| 11.95 |142| 849 182 | 634 [142| 7.56 182 | 437
23| 1674 | 63 | 1508 [103 | 11.86 |143| 843 |183| 6.29 [143| 7.46 183 | 4.31
24 | 1672 | 64 | 1501 |104| 11.75 [ 144 | 836 184 | 6.25 |144| 736 |184) 4.25
25 | 1670 | 65 | 14.95 |105| 11.65 |[145| 830 [185| 620 |145| 7.26 |185| 4.19
26 | 1667 | 66 | 14.89 |106| 11.55 |146| 8.24 |186| 6.16 [146] 7.17 |186 4.13
27 | 1665 | 67 | 14.82 |107| 11.45 {147 | 818 187 | 6.12 |147| 7.08 187 4.07
28 | 1662 | 68 | 14.76 |108| 11.34 [148| 812 |188| 6.07 |148| 6.98 |188 4.01
29 | 1659 | 69 | 14.69 [109| 11.24 |149| 806 [189| 603 |149)| 6.89 189 3.95
30 | 16,56 | 70 | 1462 {110| 11,13 |150| 8.00 |190| 599 [150| 6€.80 }190 3.89
31| 1653 | 71| 1456 [111] 11.02 J151| 7.94 |191| 595 |151| 671 |19 3.84
32 | 1650 | 72 | 1449 |112| 1092 |152| 7.88 |192| 591 |152| 6.62 }192 3.78
33| 1647 | 73 | 1442 |113| 1081 |153| 7.82 [193| 586 153 193 | 3.72
34 | 1644 | 74 | 1434 |114| 1070 154 | 7.77 |194| 582 [154| 645 194 | 3.67
35| 1641 | 75 | 1427 |115| 1059 |155| 771 |195| 578 |155| 6.36 195 | 3.61
36| 1637 | 76 | 1420 | 116| 1047 |156| 7.65 |196| 574 [156| 627 }196 3.56
37| 1634 | 77 | 1402 |117| 1036 |157 | 7.60 |197 | 570 [157| 6.19 |197 3.51
38 | 1630 | 78 | 14.05 | 118 10.25 |158| 7.54 |198| 566 [158| 6.11 }198 3.45
39 | 1626 | 79 | 13.97 |119] 1013 |159| 7.49 |199| 562 [159| 6.03 }199 3.40
40 | 1622 | 80 | 13.90 |120| 10.02 |160| 7.43 |200| 559 [160| 5.94 }200 3.35

AMERICAN
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*Column Core Section,

ST. PAUL FOUNDRY & MANUFACTURING CO.
14 ¥
COLUMNS ==
| W SHAPES gl
ALLOWABLE CONCENTRIC LOADS = =
IN KIPS
= Momenal Dapth and Width — Weght per Fool T
Lr.lu 14 x 16
* | Taes [ 3% | 370 | 342 | *320 [ 314 | 287 | 24 | 246
6 | 2113 | 1973 | 1834 | 1606 | 1586 | 1586 | 1422 | 1308 | 1219
7 | 2007 | 1967 | 1829 | 1691 | 1582 | 1551 | 1418 | 1304 | 1215
8 | 2100 | 960 | 1823 | 1685 | 1576 | 1546 | 1413 | 1299 | 1211
9 | 2002 | 1953 | 1816 | 1678 | 1569 | 1540 | 1407 | 1294 | 1206
10 | 2083 | 1945 | 1808 | 1671 | 1562 | 1533 | 1400 | 1288 | 1200
§ |1 | 2 1936 | 1799 | 1663 | 1554 | 1526 | 1393 | 1281 | 1194
= | 12 | 2062 | 1925 | 1789 | 1654 | 1546 | 1516 | 1386 | 1274 | 1187
143 | 2051 | 1914 | 1779 | 1644 | 1536 | 1507 | 1377 | 1266 | 179
.;' 14 | 2038 | 1902 | 1768 | 1633 | 1526 | 1497 | 1368 | 1258 | 17N
« |15 2025 | 1889 | 1755 | 1622 | 1515 | 1487 | 1358 | 1249 | 1163
T | 16 [ 201 | 1876 | 1742 | 1610 | 1503 | 1476 | 1348 | 1239 | 1154
i 7 1995 1862 1729 1597 1491 1463 1337 1228 1144
i 18 | 1979 | 1846 | 1714 | 1584 | 1478 | 1450 | 1325 | 1217 | 1133
° 19 | 1962 | 1830 | 1699 | 1569 | 1464 | 1437 | 1312 | 1205 | N2
20 | 1944 | 1813 | 1683 | 1554 | 1449 | 1423 | 1299 | 1193 | 1110
g\ 21 | 1925 | 1704 | 1666 | 1538 | 1434 | 1408 | 1285 | 1180 | 1098
2 | 1905 | 1775 | 1648 | 1521 | 1417 | 1392 | 1270 | 1166 | 1085
£ |23 | 1884 | 1756 | 1620 | 1503 | 1400 | 1376 | 1255 | 1182 | 1072
3 | 24 | 1862 | 1736 | 1610 | 1485 | 1382 | 1359 | 1239 | 1137 | 1058
5 25 | 1839 | 1714 | 1589 | 1466 | 1364 | 1341 1223 | 1122 | 1044
? 2 | 1815 | 1691 | 1567 | 1446 | 1345 | 1322 | 1205 | 1106 | 1029
27 | 1700 | 1668 | 1545 | 1425 | 1324 | 1303 | 1187 | 1089 | 1013
i 28 | 1765 | 1643 | 1522 | 1404 | 1303 | 1283 | 1168 | 107 995
5 |29 | 1738 | 1619 | 1499 | 1381 | 1282 | 1261 | 1149 | 1083 | 979
S |30 | 17 | 1503 | 1474 | 1358 | 1260 | 1240 | 1130 | 1035 962
a2 | 1653 | 1538 | 1423 | 1310 | 1213 | 1195 | 1087 995 925
34 | 1593 | 1480 | 1367 | 1259 | 1163 | 1147 | 1043 954 8865
36 | 1528 | 1419 | 1309 | 1203 | 1110 | 1095 995 | 910 B44
38 | 1458 | 1354 | 1247 | 1146 | 1054 | 1041 945 863 800
40 | 1386 | 1285 | 11B3 | 1085 | 995 | 984 892 814 753
PROPERTIES
Depth 18%| 18l 18 1704] 16%| 174 163 16M4| 164
Width 163 168 16%a] 163 183 16k 16 16 16
Ratio r,/ry 167 | 166 | 166 | 165 | 159 | 164 | 163 | 163 | 162
Bending y B, arr| o ams| aze| 80| a9 180 | a81| 82| .82
Factors ’a, 43| 47| 451 ase| a1 | as9| 46| ae7| 470

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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= N COLUMNS 14
R W SHAPES
— E ALLOWABLE CONCENTRIC LOADS
¥ IN KIPS
MNominal Depth and Width—Waight per Foot
L;m.ll 14 x 16
237 228 219 211 202 193 _Isi_ 176 _IG?_ 158
6 1174 | 1130 | 1084 | 1046 | 1001 956 a1 87 B27 783
7 | 1171 | 1126 | 1081 | 1042 | 998 | 953 | 908 | 868 | §24 | 780
8 1166 | 1122 | 1077 | 1038 994 949 904 865 821 T
9 | 161 | 1117 | 1072 | 1034 | 989 | 945 | 900 | 861 | BI7 | 774
10 | 1156 | 1112 | 1067 [ 1029 | 984 | 940 | 896 | 857 | 813 | 770
1" 1150 | 1106 | 1061 | 1024 979 935 891 852 BO9 766
5 12 | 1143 | 1100 | 1055 | 1018 | 973 | 930 | 886 | 847 | 804 | 76!
% 13 | 1136 | 1093 | 1049 [ 1011 | 967 | 924 | 880 | 842 | 799 | 796
& 14 | 1128 | 1086 | 1041 | 1004 | 960 | 917 | 874 | 836 | 793 | 750
s 15 | 1120 | 1078 | 1033 | 996 | 953 | 910 | 867 | 820 | 787 | 744
@
= 16 | 1111 | 1069 | 1025 | 988 | 945 | 903 | 860 | 822 | 780 | 738
I~ 17 1101 1060 | 1016 980 a37 895 852 815 773 EEll
] 18 | 1091 | 1050 | 1007 | 971 | 928 | 886 | 844 | 807 | 765 | 724
= 19 1081 1040 997 961 919 877 836 799 757 n7
e 20 1070 | 1029 986 951 909 868 827 790 749 709
g 21 1058 | 1017 975 940 899 B58 a7 781 74 701
22 | 1045 | 1005 | 963 | 928 | 888 | s48 | 8O7 | 771 | 731 | 692
£ 23 (1032 | 993 | 951 | 916 | 877 | 837 | 797 | 761 | 722 | 683
E 24 |1019 | 980 | 938 | 904 | 865 | 825 | V86 | 751 | 712 | 673
£ | 25 |1005| 966 | o925 | 892 | 853 | 813 | 775 [ 740 | 701 | 663
s
= 26 | 990 | 952 | 911 | 878 | e40 | 801 | 763 | 728 | 690 | 653
§ 27 | o75 | 937 | so7 | 8es | 826 | 788 | 751 | 716 | 679 | 642
£ 28 | 950 | 927 | 8s2 | 850 | @12 | 775 | 738 | 704 | 667 | 631
£ 29 | 942 | 906 | 867 | 835 | 798 | 761 | 725 | €91 | 655 | 619
30 | 925 | 889 | 851 | 819 | 783 | 747 | 711 | 678 | 643 | 607
32 890 B854 B8 787 752 nr 683 651 616 582
34 | 851 | 818 | 782 | 753 | 719 | 685 | 652 | 621 | 588 | 556
36 | 811 | 779 | 744 | 716 | 684 | 651 | 619 | 589 | 558 | 527
38 | 760 | 738 | 704 | 678 | €46 | 616 | 585 | 557 | 527 | 497
40 | 724 | 694 | 662 | 637 | 607 | 578 | 549 | 522 | 493 | 465
PROPERTIES
Depth 164 16 1534 153 15% 1514 153§ 15} 154 15
Width 1624] 15341 157 1535 1535 153 15%¢| 1584 1535 1514
Ratio rx/ry 162 |161 [162 (161 161 |1.61 [161 |1.60 |160 |1.60
BendingyB, | .182 | .182 | 183 | .83 | .183 | .83 | .83 | .84 | 184 | 183
Factors |By | 472 | 473 | a475| 477 | 477 | a479| 480| 483 | 485 485
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14 COLUMNS =
I W SHAPES !
ALLOWABLE CONCENTRIC LOADS =t =28
IN KIPS
= Nominal Depth and Width—Waeight per Foot
B 14 x 16 14 x 1434
150 | 142 | *320 | 136 | 127 | 119 | 111 | 103 | 95 | 87
6 | 742 | 705 | 1588 | 673 589 | 549 | 509 | 470 | 430
7 | 740 | 702 | 1882 | 670 | 626 | 587 | 547 | 507 | 468 | 428
8 | 737 | 690 | 1576 | 667 | 623 | B84 | 545 | 505 | 466 | 426
9 | 734 | 696 | 1569 | 664 | 620 | B8 | B42 | 502 | 464 | 424
10 | 730 | 693 | 1562 | 660 | 616 | 578 | 539 | 489 | 461 | 422
11 | 726 | 689 | 1554 | 656 | 612 | 574 | 535 | 406 | 458 | 410
S | 12 | 722 | 685 | 1546 | 651 | 608 | 570 | 531 | 403 | 455 | 416
g 13 | 717 | 680 | 1536 | 646 | 603 | 566 | 527 | 489 | 451 | 413
14 | 712 | 675 | 1526 | 641 | 598 | 561 | s23 | 485 | 447 | 409
; 15 | 706 | 670 | 1515 | 635 | 503 | 556 | 518 | 480 | 443 | 405
§ | 16 |70 | s | 1503 ) o0 | se7 | g5t | S13 | 475 | 420 | 40t
17 | 694 | 658 | 1491 | 623 | 581 | 545 | 508 | 470 | 434 | 307
3 18 | 687 | 652 | 1478 | 616 | 575 | 530 | 502 | 465 | 420 | 3s2
19 | 680 | 645 | 1464 | 609 | 568 | 532 | 496 | 450 | 424 | 387
2 20 | 672 | 638 | 1449 | 601 | 561 | 525 | 490 | 453 | 418 | 382
21 | 664 | 630 | 1434 | 503 | 553 | 518 | 483 | 447 | 412 | 3y
22 | 656 | 622 | 1417 | 585 | 545 | 511 | 476 | 441 | 406 | 372
23 | 647 | 614 | 1400 | 576 | 537 | 503 | 469 | 434 | 400 | 366
% 2¢ | 638 | 605 | 1382 | 567 | 528 | 495 | 461 | 427 | 303 | 380
E 25 | 620 | 596 | 1364 | 557 | 519 | 486 | 453 | 419 | 386 | 383
§ | 26 | 619 | 586 | 1345 | 547 | 510 | 477 | 444 | an1 | 379 | 346
27 | 609 | 576 | 1324 | 537 | 500 | 468 | 435 | 403 | 372 | 339
E 28 | 508 | 566 | 1303 | 526 | 400 | 450 | 426 | 305 | 364 | 332
5 | 29 | 587 | 555 | 1282 | 515 | 480 | 440 | 417 | 386 | 356 | 325
S | 30 | 576 | 544 | 1260 | 503 | 469 | 438 | 408 | 377 | 37 | 37
32 | 652 | 522 | 1213 | 478 | 446 | 417 | 387 | 358 | 330 | 3o
34 | 526 | 497 | 1163 | 453 | 421 | 304 | 386 | 338 | 3 | 284
36 | 499 | 4m | 1110 | 425 | 396 | 370 | 343 | 317 | 201 | 268
38 | 470 | 443 | 1054 | 395 | 368 | 343 | 317 | 293 | 269 | 246
40 |[T439 | 414 | 995 | 365 | 239 | 37 | 203 | 270 | 249 | 226
PROPERTIES
Depth 1434] 1434|1635 1435 1454 141 1435 141g] 1434 14
‘Width 1614 15614 1634 14341 14341 1454 145 1484 1414 1414
Ratio re/ry | 160 | 159 | 159 |1.67 | 167 | 1.67 | 167 | 167 | 166 | 1.66
Bending)Bx | .184 | .85 | .191| .185 | 185 .185| .185| .185 | .186 | .185
Factors 1B, | 487 | 491 | 481 | s519| 500 | 521 | s25| 525| 529 530

*Column Core Section.

Loads below heavy line are for main members with ['r ratios between 120 and 200.
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—— COLUMNS 14
sl L W SHAPES
—l— ALLOWABLE CONCENTRIC LOADS
4 IN KIPS
Mominal Depth and Width—Waight par Foat
Unbraced
St 14 x 12 14 x 10 14x8
84 78 74 68 61 53 48 43
6 413 384 361 332 297 254 230 206
7 4n 382 358 329 295 251 227 203
8 408 379 354 325 292 246 223 199
9 405 376 350 321 288 241 218 195
10 401 372 345 317 284 235 213 190
= " 397 368 340 312 280 229 207 185
S 12 393 364 334 307 275 222 201 179
g 13 388 360 328 301 270 215 194 173
= 14 383 355 321 295 264 207 187 166
s 15 378 350 314 288 258 199 179 159
g 16 | a2 344 307 281 252 190 171 152
S 17 366 338 299 273 245 180 162 144
g 18 359 332 290 265 238 169 152 135
= 19 352 326 281 257 230 158 142 126
s 20 345 319 n 248 22 146 131 116
§ 21 337 312 261 218 213 135 121 107
e 2 329 304 250 228 204 125 12 o8
5 23 320 296 239 218 195 115 104 90
z 24 n 288 228 207 185 106 95 B3
5:: 25 302 279 215 195 174 97 87 77
= |28 2 270 202 184 164 90 80 70
3 27 282 260 190 172 154 82 74 64
g 28 272 250 179 162 144 75 67 59
< 29 261 240 168 152 135 69 61 54
30 250 230 157 142 127 63 56 49
32 226 207 139 125 12 52
34 204 188 121 109 97
36 184 169 106 96 85
38 166 152 93 83 74
40 149 136 80 72 64
PROPERTIES
Depth 1414 14 144 14 13% 14 1334 135
Width 12 12 104 10 10 8 8 8
Ratio re/ry 2,03 2.03 2.44 2.45 2.44 3.07 3.07 3.08
Bending { B« .189 .189 194 194 195 200 201 202
Factors ’B, 659 665 821 830 834 | 1090 | 1102 | 1119

Loads below heavy line are for main members with [/r ratios between 120 and 200.
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12 COLUMNS ——
I W SHAPES = ™.
ALLOWABLE CONCENTRIC LOADS .
IN KIPS L
Nominal Depth and Width—Waight per Foat
anst 12 x 12
190 | 161 | 133 | 120 | 106 | 99 | 92 | 85 | 79 | 72 | 65
6 | 936 | 794 | 655 | 501 | 522 | 487 | 453 | 418 | 388 | 354 | 320
7 | 932 | 790 | 651 | 588 | 519 | 484 | 450 | 416 | 386 | 352 | 318
A’ a6 785 647 5R4 516 481 447 413 364 350 316
9 | 920 | 779 | 643 | 580 | 512 | 477 | 444 | 410 | 381 | 347 | 33
10 | 913 | 773 | 638 | 575 | 508 | 473 | 440 | 406 | 378 | 344 | 310
11 | 905 | 766 | 632 | 570 | 503 | 469 | 436 | 402 | 374 | 341 | 307
§ | 12 | 89 | 759 | 626 | 564 | 498 | 464 | 431 | 398 | 370 | 337 | 304
% | 13 | 887 | 751 | 619 | 558 | 492 | 459 | 426 | 393 | 366 | 333 | 300
Z| 14 | 877 | 742 | 611 | 551 | 486 | 453 | 421 | 388 | 361 | 328 | 296
% | 15 | 866 | 733 | 603 | 544 | 480 | 447 | 415 | 383 | 356 | 324 | 292
3| 16 |8o5 | 723 | 505 | 536 | 473 | 440 | 409 | 377 | 350 | 319 | 288
B | 17 | 843 | 712 | 586 | 508 | 465 | 433 | 402 | 371 | 344 | 314 | 280
H 18 | 830 | 701 | 576 | 519 | 457 | 426 | 395 | 365 | 338 | 308 | 278
2 | 19 | 816 | 689 | 566 | 510 | 449 | 418 | 388 | 358 | 332 | 302 | 272
2 | 20 | 802 | 676 | 555 | 500 | 440 | 410 | 380 | 351 | 325 | 296 | 266
21 | 787 | 663 | 544 | 489 | 431 | 400 | 372 | 343 | 318 | 289 | 260
22 | 771 | 649 | 532 | 478 | 421 | 392 | 364 | 335 | 310 | 282 | 254
= | 2 | 754 | 634 | 520 | 467 | 411 | 382 | 355 | 327 | 302 | 275 | 248
T | 24 | 737 | 619 | 507 | 455 | 400 | 372 | 346 | 318 | 204 | 268 | 241
£ | 25 | 719 | 603 | 494 | 443 | 389 | 362 | 336 | 309 | 286 | 260 | 234
$ | 2 700|587 | 480 | 430 | 378 [ 351 | 306 | 300 | 277 | 252 | 226
o | 27 | 680 | 570 | 466 | 417 | 366 | 340 | 315 | 290 | 268 | 243 | 218
28 | 660 | 552 | 451 | 403 | 354 | 328 | 304 | 280 | 258 | 234 | 210
5 | 20 | 639 | 534 | 435 | 389 | 341 | 316 | 293 | 269 | 248 | 225 | 202
5| 30 | 617 | 515 | 419 | 374 | 327 | 303 | 281 | 258 | 238 | 216 | 193
32 | 571 | 475 | 384 | 341 | 209 | 276 | 255 | 235 | 215 | 196 | 175
34 521 | 431 | 348 | 310 | 271 | 250 | 232 | 212 | 196 | 176 | 158
36 | 474 | 392 | 316 | 281 | 245 | 226 | 209 | 192 | 177 | 160 | 142
38 | 431 | 356 | 286 | 255 | 222 | 204 | 189 | 173 | 159 | 144 [ 128
40 | 392 | 322 | 260 | 230 | 200 | o | 170 | 156 | 143 | 130 | 115
PROPERTIES
Depth 1434 1334 1334 13lg 1214 123 123§ 124 123 12} 124
Width 1255 12| 123¢] 1234 12y 124 124 124 12y 12 | 12
Ratio r/ry [1.79 178 |1.77 [1.76 [1.76 [1.76 |1.75 [1.75 (1756 [1.75 [1.75
Bending (B, | 212 | 213 | 214 | 216 | 216 | 216 | 216 | 216 [ 217 | 217 | 217
Factors |B, | .600 | 610 | .620 | 631 | 634 | 637 | .641 | .642 | 640 | 653 | .657

Loads below heavy line are for main members with I/r ratios between 120 and 200.
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106 ST. PAUL FOUNDRY & MANUFACTURING CO,

b
— COLUMNS 12-10
H—eefl-—% W SHAPES I
NLL| ALLOWABLE CONCENTRIC LOADS
1 IN KIPS
Nominal Dapth and Wedth—Weight par Foot
Lmn 12 x 10 12x8 - 10 x 10
58 53 50 45 40 nz2 100
6 283 258 240 216 192 548 490
7 281 256 237 213 189 544 486
8 278 254 Pee) 209 186 539 482
9 275 251 228 205 182 534 477
10 an 248 23 200 178 528 an
= 1 267 244 218 195 174 521 465
s 12 263 240 212 150 169 513 458
E 13 258 235 205 184 163 505 451
& 14 253 230 198 177 157 496 443
5 15 247 225 190 170 151 487 434
§ 16 241 220 182 162 144 477 425
g 17 235 214 173 154 137 466 416
§ 18 229 208 163 145 129 458 406
£ 19 222 201 154 136 121 443 395
£ 20 214 194 142 127 TE 431 383
% 2 206 187 132 n7 104 4“7 an
g 2 198 179 122 108 9% 403 359
£ 23 190 17 13 100 89 389 346
- 24 181 163 104 %2 81 74 332
£ | > 172 154 9% 84 75 358 317
[
2 2% 161 145 88 78 69 341 302
§ 2 152 136 81 7 63 324 286
g 28 143 128 75 65 58 306 270
< 29 134 120 68 60 53 289 256
30 126 13 63 55 49 273 241
a2 m 9% 53 46 4 243 214
4 98 87 216 190
36 86 76 191 168
38 7% 66 169 148
40 65 58 149 131
PROPERTIES
Depth 125 12 1214 12 12 134 1
Width 10 10 84 8 8 1034 1084
Ratio r,/ry 2.10 2.1 264 266 2,64 1.75 1.74
Banding | B, 218 221 227 221 227 261 262
Factors | B, 797 812 | 1051 1.068 | 1.070 728 738

Loads below heavy line are for main members with I/r ratios between 120 and 200.
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10 COLUMNS =
W SHAPES el (e
ALLOWABLE CONCENTRIC LOADS L,
IN KIPS ¥
= Nominal Depth and Width—Waeight per Foot
rmh 10 x 10 10 x8
89 77 72 66 60 54 49 45 39 33
6 436 3an 3s2 323 294 264 239 27 188 159
7 432 374 349 320 29 262 237 214 185 156
8 428 kyii] 346 nz 288 259 235 210 182 153
9 424 366 342 ik 285 256 232 206 178 150
10 419 362 338 309 282 253 229 202 175 147
n 413 357 333 305 278 250 226 197 170 143
_§ 12 407 352 328 anm 274 246 222 192 166 139
& 13 401 346 323 296 269 242 218 186 160 135
E 14 394 340 n7 290 264 237 214 180 155 130
s 15 386 333 310 284 258 232 210 173 149 125
w
;; 16 are 326 303 278 252 227 205 166 143 19
= 17 369 38 296 an 246 1 200 158 136 13
g 18 360 310 289 264 240 215 194 150 129 107
= 19 350 301 281 257 233 209 188 142 121 100
£ 20 340 292 72 249 226 202 182 133 13 92
g 21 329 282 263 240 218 195 176 123 1056 86
22 n7 72 253 23 210 188 169 114 97 79
5 23 305 261 243 22 202 180 162 106 90 73
z 24 293 250 233 213 193 172 158 a8 a3 68
é 25 280 239 222 203 183 164 147 90 76 62
= 26 267 227 21 192 174 156 139 B4 bl 57
§ 27 252 214 199 18 164 146 13 7 65 53
E 28 237 202 187 17 154 138 123 7 60 48
5 29 224 191 176 161 145 130 116 65 55 44
30 212 180 167 152 137 122 109 &0 50 40
32 188 159 148 134 21 108 96 50 42 34
34 167 140 130 18 106 96 85
36 147 124 115 105 94 B84 74
38 130 109 m 92 83 73 65
40 113 95 88 B0 72 64 57
PROPERTIES
Depth 1074] 103§] 1015] 1035 10}4| 104 10 104 10 9%
Width 1034| 1034 105 1034 103 10 10 8 8 8
Ratio re/ry 173 | 173 172 172 172 |1 1.7 217 | 216 | 216
Bending (B, | .263 | .263 | .264 | 263 | 263 | 263 | 264 | 270 | 278 | 27
Factors | B, J44 | 763 | .759 | .761 765 | 767 | 774 | .995 | 1.084 | 1.055

Loads below heavy line are for main members with l.r ratios between 120 and 200,
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ST. PAUL FOUNDRY & MANUFACTURING CO.

R’
—— COLUMNS 8
o W SHAPES I
R ALLOWABLE CONCENTRIC LOADS
¥ IN KIPS
MNominal Depth and Width—Waeight per Foot
eql 8x8 8 x 614
67 58 48 40 35 31 28 24
6 324 280 232 193 169 149 132 13
7 320 277 229 190 167 147 129 m
8 315 273 225 187 164 145 126 108
g 310 268 221 184 161 142 122 105
10 304 263 217 180 158 139 18 101
1 298 257 212 176 154 136 114 97
8 12 291 251 207 172 150 132 108 93
= 13 283 244 200 167 146 128 103 88
2 14 275 237 195 161 1 124 9% 83
k-] 15 266 229 189 155 136 120 90 77
@
S |16 | 286 221 182 149 131 115 83 7
g 17 246 212 174 143 125 10 fd 65
] 18 236 202 166 136 119 104 69 59
2 19| 2 192 158 129 12 98 64 54
8 20 212 182 149 121 105 92 58 49
§ 21 200 171 139 12 98 86 52 44
2 o] 186 159 129 105 a1 79 47 40
5 23 174 148 120 97 84 73 43 36
z 24 161 137 12 89 78 68 39 32
£ |2 150 128 104 83 72 62 35 29
c
s 26 139 18 9% 77 67 57 3 26
2 27 129 109 89 7 62 53 28
§ 28 120 102 82 65 57 49
2 29 m o4 76 61 52 46
=2 30 102 87 70 56 48 42
3 95 80 64 51 s 38
a2 87 73 60 47 41 35
33 81 68 54 43 37 32
34 74 62 50 40
35 68 57
PROPERTIES
Depth 9 8% 84 814 84 8 Bl 7%
Width 8Y 84 84 B4 8 8 644 614
Ratio rx/ry 1.75 1.74 1.74 1.73 1.72 1.73 213 212
Bending | B, 326 328 327 a3 .33 333 a3 339
Factors (B, 21 937 941 972 972 991 | 1244 | 1261

Loads below heavy line are for maln members with I/r ratios between 120 and 200,
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I

COLUMNS

AMERICAN STANDARD BEAMS

ALLOWABLE CONCENTRIC LOADS

IN

KIPS

Nominal Depth and Width—Waight per Foot

2ngt 6 x 334 5x3 4 x 2% 3 x 2%
1726 | 125 | 1475 | 100 9.5 7.7 7.5 57
2 82 59 70 47 45 36 35 26
3 79 56 66 45 42 34 32 24
4 73 54 61 4 38 30 28 21
5 66 49 54 a7 33 26 23 18
6 58 4“4 46 32 26 2 17.2 134
g 7 48 38 36 26 20 16.6 12,6 9.9
=2 8 38 31 28 20 15.2 12.7 9.1 7.3
5 9 k) 25 2 15.3 1.4 9.5
.,;_‘ 10 24 20 16.8 12.1
g n 18.3 15.7
2 12 12
-]
£
E
=
)
s
i
c
-
PROPERTIES
Depth 6 6 5 5 4 4 3 3
Width 3% 3% 3y 3 23 254 2% 234
Ratio ra/ry | 3.35 342 297 315 2.69 2.78 221 2.32
Bending {B, | .579 497 715 593 824 737 | 1924 982
Factors B, | 3862 | 3.282 | 4290 | 3500 | 4246 | 3810 | 4617 | 4100

Loads below heavy line are for main members with [/r ratios between 120 and 200,

—
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i
= T MISCELLANEOUS LIGHT
PP | E COLUMNS
= ALLOWABLE CONCENTRIC LOADS
¥ IN KIPS
_— Nominal Degth and Width—Waight par Foot
L;am 8x8 | 6x6 | 6x4 | 5x5 4 x4
*343| %25 | 125 | 20 | 120 1155 | 116 | 12 [nea|pies| #16 | 113 | 713 | *0
153]12| 122 97 | 97 | 76 | 75 | 55 | 89 | 89 | 77 | 60 | 61 | 46
5 [166 | 119 (120 | 95 | 96 | 75 | 71 52 | 86 | B7 | 75 | 57 | 58 | 44
6 (164|116 117 | 92 |94 |73 {67 | 49 | 83 |84 | 72 | 54 | 55 | 42
7 {62113 |114| 89|91 |71 163|445 |80 |8 |[70|50]|52]|39
g 8 (1509 109|111 | 86 | 89 |69 | 57 |41 | 76 | 78 |67 | 46 | 48 | 36
b 9 [155,105|107 | 83 |85 | 66 | 51 |35 | 71 |74 | 63 | 40 | 43 | 32
S 10 151 |100{103| 79 | 82 |63 | 44 | 20 | 66 | 69 | 59 | 34 [ 37 | 27
o 11 |147| 95| 98| 74 | 78 |60 | 37 | 25| 61 | 65 | 55 | 30 | 32 | 23
2 12 |143 | 89 93]69 74 | 56 | 32 | 20 | 55|59 | 50 | 25| 27 | 20
g 13 |138| 83| 88| 64 |69 |53 |27 |17 [48[53[44 | 21| 23|17
f% 14 |132| 76| B2 58 |64 | 48 | 22 | 14 | 42 | 47 |39 | 17 | 19| 14
o~ 15 |126| 68| 75|52 |59 [43 |19 |11 |37 |41 |35 |15]| 16| 12
= |
3 16 120 | 61| 68 46 | 53 39'15 | 32 | 37 | 30 14| 10
g |17 [n3| 55| 61| 41|48 |35 28 | 3| 27
= 18 | 106 | 49 55iar 43 | 3 | 25 | 28 | 23
Z 19 | 98| 43| 50|33 | 39 | 28 21 25| 20
= 20 | 90| 39| 45|29 | 35| 25 19 | 21 | 18
E 21 83| 34| 40| 25 | 3 | 22 19 [ 15
s 22 | 76| 31| 36| 22|28 | 20
3 23 | 70| 27 32| 20|25 | 17
g 24 | 65| 28 22 [ 15
2 25 | 59 25 19
o 2% | 54
27 | 49
28 45
29 41
30 | 38
| 34
PROPERTIES
Depth 8 | 6 |63 6 [6]4|6 i6}{|6 |5 ‘5% 5 | 4 [4lg] 4
Width g8 |66 (66 |6 |4 4 | s |4je |4
Ratio re/ry  [1.82 [1.77 [1.77 [1.85 [1.77 [1.77 [2.70 [2.76 [1.73 1.69 [1.69 [1.74 [1.74 [1.73
Bending ) Bx 467 439 454 440 457, 467| 488| 576 .548 .551) .755 701 .704
Factors {By 1.4661,316/1,5421,341/1.444/2.206(2.451 1765 1.540 1567 2.245.2.065.2.139
*Rolled by Camngm— inois Sud Corp., Inland Steel Co. and The Phoenix Jron Co.

iRollnd by c.mﬁuu“.?:; Steel Corp. and Bethlchem Steel Co.
Rolled by Bethichem Steel Co.
Loads below heavy line are for main members with [/r ratine between 120 and 200,

=
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18000r2

r=Least Radius of

18000

1+

Based on Formula 8 =

LOAD IN THOUSANDS OF POUNDS

Gyration in Inches. !=Length of Strut in Inches.

S=8afe Fibre Stress Per Square Inch.

VALUES OF SINGLE ANGLES IN COMPRESSION
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18000r2

r =Least Radius of

Length of Strut in Inches.

18000

1+

i

Based on Formula 8 =

14

12

1o

LENGTH IN FEET

=i

8RS

r

R
582

=

%5
=88

]

LOAD IN THOUSANDS OF POUNDS

Gyration in Inches.

uoledLs)
m.u

‘puy 3swe]

Rew

SR8

=8afe Fibre Stress Per Square Inch.

VALUES OF SINGLE ANGLES IN COMPRESSION
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BIZE

x3 x4
)/

x3
x3

LN

elely]
WM M

«mm

Lelely]
L]

«Mmm

Toright of heavy line . 3ooa ot exveed 140

x2
gxz
x2

2
2

To left of heavy line £ does not exceed 120.




ST. PAUL FOUNDRY & MANUFACTURING CO. 113

e VALUES OF TWO ANGLES IN COM-

Y PRESSION See Page 98
H EQUAL LEGGED ANGLES For Formulae
2 LOADS IN THOUSANDS OF POUNDS
a3
58 o2, | w3 LENGTH IN FEET
SIZEOF |Z55|.5-=| =%
ANGLES |3 1ESg| 35 4 | 6|8 |10|12]|14]|16]|18
<pd| =
Boa [ Ta o
8 x8B x4 | 26.4 | 15.50[rm=2,51| 260.8| 257.1] 252.6| 246.1 239.0| 220.7| 220.1/207.8
r1=349| 262.1] 260.5 257.6| 254.5| 250.9| 246.1| 240.7/234.7
6 x6 =x¥ | 28.7 | 16.88|r*=1.83| 280.4| 274.5| 264.8| 251.3| 237.2| 217.7| 106.6{173.0
r?=2.73| 284 3| 281.4| 277.0| 271.1| 264.0| 255.6| 246.8|235.8
6 x6 xM | 19.6 | 11.50[r°=1.86| 191.7| 187.0| 180.4| 172.6| 162.4| 150.3| 136.4/120.4
rr=268 193.6| 191.5 188.3| 184.2| 179.3| 173.4| 166.6/159.8
6 x6 x3§ | 149 | 8.72[r*=1.87| 145.4| 142.1] 137.3| 130.9| 123.1| 113.9) 103.4| 92.3
rt=267| 146.8| 145.2| 142.7| 139.7| 185.9| 131.5 126.3|120.5
5 x5 xl4 | 16.2 | 9.50/r*=1.54| 157.0| 151.8| 146.3| 183.5| 121.7| 106.8] 91.6| 81.9
r*=228| 159.5| 157.0| 153.3] 148.6| 143.3| 136.2 £9.01119.9
5 x5 x3f | 123 | 7.22)r'=1.56| 119.3| 115.3| 100.7| 101.9) 93.1) 81.9] 70.8 63.2
r1=226| 121.2| 119.1| 116.5| 112.9| 108.4| 103.5| 97.5| 91.1
4 x4 x4 | 128 | 7.50[r*=1.22| 121.9| 114.8| 105.4| 919 ?6,9[ B5.00 .ol
rt=1.88| 125.0| 122.3| 118.0] 112.6| 106.5| 98.7| 89.6| 70.4
4 x4 x¥ 9.8 | 572\r'=1.23 03.0 87.9/ B0.4| 70.6 53_31 50.4[......
rt=1.86| 954| 930/ 89.7| 850/ 808 748 67.8 50.9
4 x4 xf | 82| 480fw=124| 780 73.8] 67.8| 59.9| 50.3] 42.9[......1... ..
=185 800 78.0| 75.3] 71.8 67.4| 62.3| 56.4| 50.3
314x314x3¢ | 8.5 | 4.96/r'=1.07| 79.5 73.5| 65.3 54.2’ ST v liesaiils o
=167 823 79.9 76.2| 71.9] 66.5 59.8 52.5) 46.4
3Lx3lex | 7.2 | 4.18|re=1.08] 67.1] 619 55.0 46,:| R (] | SRE] (S Y
rr=1.65 69.3] 67.1 64.2| 60.3] 557 49.9] 43.8) 38.5
3 x3 x¥ | 7.2| 4.22r= 91| 660 589
ri=146| 69.5 66.8
3 x3 x| 61| 3.56/rr= 92| 559 50.0
=145 585 56.5
3 x3 x4 49 | 2.88ro= 03| 452 40.6
rt=143| 47.3| 45.5
214x24x% | 59 | 346|r'= .75 519 43.3
r2=126| 56.4| 53.4
24x24xf% | 5.0 | 2.94ro= 76| 44.3] 37.1
r2=1.25 47.9 45.21
214x2%xY | 4.1 | 2.38r= 77| 36.0| 30.5
rr=1.24| 387 36.6
2 x2 x3 | 47| 272/r= 59 37.6; 26.8......|......
ri=1.07| 43.6 71 24
2 x2 x| 392 2.30r'= .60 319
rr=105| 36.7| 33. 8 24.61 20.
2 x2 x¥ | 3.19| 1.88)r°= 61| 26,3 19.3l...... Co e LU
=104 300 27.6] 243 199 16.5...

To left of heavy line %dm not exceed 120.  To right of heavy line ‘—}dou not exceed 140.

Radii of gyration correspond to direction indicated by arrowheads.
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A 7%  VALUES OF TWO ANGLES IN COMPRESSION A -

' ee l'age
i-; LONG LEGS TOGETHER For Formulae
LOADS IN THOUSANDS OF POUNDS

£
s o 3 s 5
SERemg| e LENGTH IN FEET
SIZE OF |2E58|,=8~| 38 :
ANGLES 199415835 EE a 8 |o| 12| 14| 16|18
BE|=g® 6
=]
BOR |7 L o
7 x4 x% | 17.9 | 10.50|r"=2.25| 176.3] 173.3| 169.0] 164.2| 157.6] 149.8| 141.8/131.6
rt=162| 174.2] 168.68] 160.8] 150.6| 138.2| 123.4] 106.4| 94.6
6 x4 x5 | 20,0 | 11.72/r°=1.90| 195.7| 191.0| 184.5| 176.7| 166.4[ 155.2| 141.2[126.7
rt=171| 194.8| 189.2| 181.4] 171.3] 159.1] 144.6] 128.0]112.0
6 x4 x3¥ | 123 | 7.22/rr=1.93| 120.6] 118.0] 114.4| 108.9( 103.3] 96.2| 88.4| 78.9
rt=1.67| 119.8] 116.2| 111.3| 104. :
6 x34x14 | 15.3 | 9.00{r*=1.92( 150.3] 147.1| 142.1 2
rt=145 1482 142.6/ 134.0 g
6 x314x3 | 11.7 | 6.84|re=1.04| 114.2] 111.8| 108.3 3
ri=1.43| 112.4] 108.0] 101.4] 92.
6 x3}xM | 13.6 | 8.00/r*=1.58 132.5] 127.8| 121.6 5
ri=1.54| 132.2| 127.4| 121.1 ;
5 x34xd& | 87| 512r'=1.61| 84.9] 82.0] 78.4| 734
r2=1,50| 84,5 81.3| 769 712
65 x3 x4 | 128 | 7.50[r'=1.50| 114.2| 120.2| 114.4] 106.5
r#=1.30| 122.,5/ 116.1| 107.6] 96.1
5 x3 x# | 82| 480/r=161| 79.6] 76.9 73.5 68.5
rt=1.26| 78.2| 740 682 60.6
4 x34x}4 | 119 | 7.00{r°=1.23| 113.8] 107.2] 98.4] 86.4
rt=163 116.1] 112.4] 107.2[ 100.4
4 x34xd | 7.7 | 4.50r'=1.28 73.4| 60.4| 63.9] 56.8
ri=150| 74.5 72.1] 68.6] 64.2
4 x3 x4 | 111 | 6.50/r°=1.25 105.9] 99.9| 91.8] S1.4
ri=1.30| 106.7| 101.9] 95.5| 87.2
4 x3 x& | 7.2| 4.18r°=127| 68.1] 644 50.4] 53.2
rt=1.35 68.4] 654 6098 55.0
314x3 x!4 | 10.2 | 6.00/r"=1.08| 06.4] 889 70.0] 66.1
rt=144| 98.8] 947 89.0 sa.ol
31%x3 x| 6.6 | 3.86r0=110 615 57.5 51.4 ;
r*=1.40| 63.5] 60.7| 57.9 y
314x214x3¢ | 7.2 | 4.22(r'=1.10| 67.8] 628/ 56.3
=115 68.3] 636 57.3
314x24xl | 4.9 | 2.88r0=112| 46.4| 432 38.6
rt=1,13| 46.5| 43.4| 38.9)
3 x24x3% | 6.6 | 3.84/r'=0093] 60.2| 54.2| 45.5
r1=121| 62.4| 588 53,31
3 x24xY4 | 4.5 | 2.62/rr=005 41.4| 37.2| 31
ri=118| 42.5 39.8 3&%‘
3 x2 x3% | 50| 346/r'=0.094| 54.5| 48.8 41
=006 54.6| 49.4] 42.01
3 x2 xY4 | 4.1 | 2.38{rr=0.96| 37.6] 33.9] 28.0]
r1=0,03 37.3] 33.6] 28.2
214x2 x3% | 53| 3.10/rr=0.77| 46.9| 39.41 29.91
ri=1.01 49.2| 45.1] 39.1
214x2 x¥ | 3.6 | 212(rr=078] 32.1| 27.31 20.7
r2=098 33.6] 30.6] 26.4

To left of heavy line £ does not exceed 120. To right of heavy line j711::@. not exceed 140,
Radii of Gyration corr d to direction indicated by arrowheads.
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PR -0
VALUES OF TWO ANGLES IN COMPRESSION See Page 98 -
L]
SHORT LEGS TOGETHER For Formulae
LOAD IN THOUSANDS OF POUNDS L
s e
s =R LENGTH IN FEET
S‘I)ZFE g?g éﬁ i 'E
;LES g L1 3
ANG 305 lf' <) 4 6 8 10 12 14 16 I8
7 x4 x'4| 17.9| 10.50/r*=1.11| 169.1| 156.9] 140.8] 119.1] 97.5] ....] ....] ....
r?=3.40| 177.6| 176.3] 174.5] 172.7| 169.9]| 166.7| 163.1] 158.9
8 =4 =x¥| 200 1L.72/r"=1.13] 180.2| 175.9] 158.2| 135.3) 111.24 ....| ....] ....
r2=2.97| 197.8| 195.9| 193.4| 100.1] 185.6] 180.7| 175.2| 169.0
8 x4 x¥| 123 7.22/r°=1.17| 118.9| 100.5{ 99.2| 85, ri 4. (IR RO O .
r?=292| 121.6| 120.6] 118.9] 116.9] 114.4] 111.3] 107.5 103.5
6 =x3laxlq | 153 9.00(r*=097| 142.4| 128.7 110.2] 87.4 wiaid] wwen] wanw
r2=3.02| 151.0| 150.5] 148.5| 146.1] 143.1) 139.5| 135.4| 130.7
8 x3Mx¥ | 117 6.84/r'=090| 108.6] 98.6] 85.4| 67, TrL (e e e
=300 1155 11441 112:6] 110,9] 108.6] 105.9 102.7] "g9.1
6 x3%x}4| 13.6) s.00/re=1.01] 127.0] 116.5] 100.9| 81 S Herdand el Iy
r2=247| 134.6| 132.7] 130.1 117.5) 111.8| 106.6
B x31%x4&| 87 5.12(rr=103 819 752| 65.6
r=244| 864| 849 832 75.2| 71.5| 67.8
B x3 x| 12.8] 7.50/r*=0.83| 1153] 99.9| 78. wira sl danall ey
ri=2754| 126.2] 124 4] 122.3 111.7] 106.5| 101.2
B x3 =x&%& 8.2 4.80|r*=0.85 74.0 64.8| 51. oornnd aasal T
r2=251| 808 79.6] 782 71.1) 67.8] 644
4 x3xlg| 11.0| 7.00r*=1.04) 111.8] 102.8] 90.3
r=194| 1169 114.4] 110.9 93.9| 857 7.0
4 x3%xA| 77| asolm=107| 721 667 59.2
rt=1901| 751 73.3] 71.1 50.6] 54.20 486
4 x3 x| 1L1| 6.50{r*=0.87| 100.9] 88.8] 721
ri=201| 108.7] 106.4] 103.2 88.3| 814 73.7
4 x3 =x¢& 7.2| 4.18|r*=0.80| 65.2] 57.8] 474 Frgary O MRy
r*=197| 699 683 662 56.4] 52.2] 46.5
814x3 x4 | 10.2| 6.00/r*=0,88] 03.2| 82.4| 67.4 P 1T e
=175 99.9| 97.1] 932 75.21 674 B&68.7
3%x3 xf&| 6.0 3.86/r0=000| 604 536 44.6 R (I s
rr=171| 64.1] 623 50.7 47.6| 42.1] 369
3ux2¥x3¢ | 7.2 4.22\r'=0.72| 62.8] 51 3s. PR [TRaiioe] e
rr=179| 703 68.4] 658 53.7| 48. 41.9
3}4x2x}4 40| 2.88r*=0.74| 43.0| 35. 27.1 Al S e -
ri=176] 47.9| 46. 44.7 36.3| 32.4] 231
3 x24x3| 0.0 3.84ro=074| 57.4| 47.4] 359 il Sels i
=152 634 61.2] 57.9 42,71 36.71
3 x24xY4 4.5 2.62(r*=0.75 30.3| 32.8] 24.7 Vs L g
=150 432 41.6 39‘31 2860 247 ...,
3 x2 x4 50| 3.46/r'=0.56] 46.4] 32.3] 30.7
r*=1059| 578 b554| 52.8 30. 34.4| 306
3 x2 xM 4.1 238|r'=0.58| 32. 28U ....
ri=1.56] 30.3] 38.0] 36.2 26. 23.3] 208
24x2 % 5.3 3.10{r*=0.58] 42.3] 30.1 ....
r?=1320 50.7] 48.1] 44.7 204
214x2 x1 | 3.62] 2.12{r*=059] 29, 20. - B 7‘
=120 34.6] 32.8| 30.2 19.
To left of heavy line -‘;_- does not exceed 120.  To right of heavy I.uw £ does not exceed 140,

Py

q
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VALUES OF TWO ANGLES STARRED IN COMPRESSION
LOADS IN THOUSANDS OF POUNDS

18000 A

- c,
Formula 8 LB 7 /
18000r2 *
FW] ugequa! leg nngleu. the =i -
angle between axes - |
C- F v%zes between 10[" and = g
A ues are given for tie !
plntea 34" thick. Least radii ('/ Ll

of gyration are on axes C-C.

VALUES FOR EQUAL LEG ANGLES
Aes |Wt. Per |Leat LENGTH IN FEET

Size of Angles (9152 |Ft. Lbs.)rins| 4 6 | 8

6 xB6 x35 | 8.72| 20.8 |237| 130.8 |130.8 |130.8

B xb6 xﬁ 9.50 324 11.95| 142.5 (142,56 |142.5
7.22 24.6 |1.98| 108.3 [108.3 |108.3

4 x4 x4 7.50 25.6 [1.53] 112.5 |112.5 |110.6

572| 19.6 |1.56] 85.8 | 85.8 | 85.3
4.80 16.4 |1.57) 72.0 | 720 | 716
314x34x3% | 4.96| 170 [1.35] 744 | 744 | 607

% | 48] 144 |1.36] 627 | 627 | 588

3 x3x 3 4.22 14.4 |1.16] 63.3 | 62.6 | 54.9
3.56 12.2 11.16| 534 | 528 | 46.3
2.88 9.8 [1.17| 43.2 | 42.9 | 37.7

21 x23gx 34 3.46 11.8 | .05 51.9 | 47.1 | 89.7
2.94 10.0 | 97| 44.1 | 40.6 | 34.3
2.38 8.1 | .97| 357 | 328 | 27.7

2 x2x & 2.30 78 | 77| 341 | 279 | 22.1 |
M 1.88 64 1.771 279 | 228 | 18.1

VALUES FOR UNEQUAL LEG ANGLES
; Area | Wt. Per |Lest LENGTH IN FEET
Size of Angles |9 s ins| Ft. Lbs. |rins] 4 | 6 | 8 | 10

6 x4 xﬁ 0.50| 324 [1.56| 142.5| 1425 140.9 128.6
7.22| 246 |L.56| 108.3| 108.3| 107.1| 97.7

65 x34xY4 8.00| 27.2 11.35] 120.0| 120.0| 112.5| 100.0
15 6.10] 208 [1.37| 91.5| 915 86.3| 76.7

5 x3 :ﬁ 7.50] 256 [L16] 112.5] 111.2] 97.6] 84.9
5.72 10.6 |1.16] 85.8] 84.8] 74.4| 648

4 x3 x 4.96 17.0 |1.21] 74.4] 74.4| 66.3| 57.8
3.38 11.6 |1.23] 50.7| 50.7| 45.5| 30.9

34x3 «x 4.60 15.8 |1.20| 69.0| 69.0] 61.1] 53.2
¥4 3.12 10.8 [1.22| 46.8| 46.8] 41.7| 36.6

3 x24x¥% 3.84 13.2 |1.00| 57.6| 53.6] 45.7| 38.4
1 2,62 9.0 [1.00| 30.3| 36.6] 31.2] 26.

2145x2 xig 3.10| 106 | .78| 46.2| 37.9] s0.3| 2%
2,12 7.2 | 78] 316l 259] 207 16.5%

Values to left of solid heavy line do not exceed 140 for?{
Values to left of dotted heavy line do not exceed 160 for %

Values for % in excess of 180 are not given.
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COLUMNS

O STEEL PIPE

ALLOWABLE CONCENTRIC LOADS IN KIPS

STANDARD
Nominal Dameter — Weight per Foot
I..m- 12 10 8 6 5 4 3% 3
49.56 | 43.77 | 40.48 | 34.24 | 31.20 | 28.55 | 24.70 | 18.97 | 14.62 | 10.79| 9.11 | 7.58
6 246 | 217 | 200 | 169 | 154 | 140 | 121 | 92 | 70 | 50 | 42 | 34
] 244 | 216 | 199 | 168 | 153 | 138 | 120 | 90 | 68 | 48 | 39 | 30
10 243 | 214 | 196 | 166 | 151 | 136 | 118 | &7 65 44 35 26
12 240 | 212 | 194 | 164 | 149 | 133 | 115 | 84 | 61 | 40 | 3 |72
14 237 | 210 | 190 | 161 | 147 | 129 | 112 | 80 | 5 | 35 [72® | 19
16 234 | 207 | 187 | 158 | 144 | 126 | 109 | 75 51 30 23 16
18 231 | 204 | 182 | 154 | 141 | 121 | 105 | 70 | 46 | 27 | 20 | 14
20 227 | 200 | 178 | 151 | 137 | 116 | 100 | &4 [TH1 |77
2 222 | 196 | 173 | 146 | 133 | 110 95 | 58 7 2 15
EXTRA STRONG
Nominal Chameter — Waght per Foat
Langth 12 10 8 | 8 | & 4 34 3
65.42 54.74 43.39 2857 | 2078 14.98 12.51 10.26
6 325 an 213 139 29 70 57 45
8 323 268 210 135 96 66 53 4
10 320 265 206 3 o 61 48 35
12 317 261 20 125 86 55 41 i)
14 313 257 196 19 79 47 kL] 25
16 309 252 189 12 72 il 30 2
18 246 182 104 63 36 26 18
20 299 240 174 4 57 32 23
22 293 232 165 84 51 2
24 286 225 155 el 47 26
DOUBLE EXTRA STRONG
Nominal Clametes—Waight per Footl
Lmh 8 6 5 4 34 3
72.42 53.16 38.55 27.54 22.85 18.58
6 355 257 183 130 103 80
8 350 249 176 18 94 n
10 343 240 166 108 82 58
12 334 229 154 94 68 LL]
14 324 215 140 7 £ 4
16 a2 200 124 70 50 k]
18 299 182 109 61 44
20 284 163 98 54 38
22 268 = 88 48
24 250 135 80
26 230 124 72
Loads below heavy line are for I/r ratios between 120 and 200, Properties of steel from

which pipe is made assumed to be those of A.S.T.M. A7-46. If pipe is made of other steel safe
loads should be suitably modified.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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COLUMN BASE PLATES

Steel bmdl'lntes are generally used under columns for distributing the column
loads over a sufficient area of the concrete foundations. The column base plate tables,

es 119 to 121, are for bnm plates on concrete foundations, for allowable bearing
values of 600 and 800 Euun s per square inch and the maximum values given in the
column load tables, e following method of design, based on an allowable bending
stress of 20,000 pounds per square inch, is recommended.,

- —— B—— -

Iltb—j I‘

95d [
b
m

(N4 BObN S

The column load, F, is assumed to be uniformly distributed within a rectangle
whose dimensions are .95 d and .80 b, and the base plate is assumed to have a uniform
bearing pressure, p, on the foundation.

1. Determine the required area A = F/p.
2, Determine B and C so that dimensions m and n are approximately equal,
3. Determine m and n, the projections of the plate beyond the assumed dotted
rectangle, and use the larger value to solve for t by one of the following formulas:
t'= 15 pm? or t?=_15 pn?

= Total column load, in kips,

= BXC = Area of plate, in square inches,

= Thickneas of plate, in inches,

= Bearing pressure on foundation, in kips per square inch,

T =

STANDARD ROLLED SIZES
All Dimensions in Inches

14x1) 20x 2 28x3 36 x4 44 x5 52x

14x1lg 20 x 214 28x 34y 36 x4l 44 x5} 52:556
20x3

16 x 114 24x 2 32 x 34 40 x 414 48 x 514 56 x 614

16x2 24 x 234 32x4 40x5 48 x 6 56 x 7
24x3 48 x 614 6x8

SECTION MODULI OF BEARING PLATES 1 INCH WIDE
FOR THICKNESS GREATER THAN 1 INCH

Thickneas s Thickness -1 Thickness| s Thickness
In. Ins In. Int In. Ina In. In?
14 26 3y 1.76 54 4.59 7!}»2 8.76
14 38 314 2.04 514 5.04 7 9.38
134 .51 334 2.34 534 5.51 73 10.01
2 67 4 267 6 6.00 8 10.67
2 S84 44 3.01 614 6.51 8 11.34
Eﬁ 1.04 414 3.38 Glg 7.04 8 12,04
2 1.26 43 3.76 (i35 7.59 84 12.76
3 1.50 5 4.17 7 8.17 9 13.50

Safe Loads for Column Slabs, Pages 119 to 121,
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8 COLUMN
BASE PLATES Q
| mp——
[ DIMENSIONS FOR
et MAXIMUM COLUMN LOADS
ALLOWABLE BENDING STRESS
20000 POUNDS PER SQUARE INCH
Catumn | Frans [ ﬁm’: ?&"’f-‘»" %RL"-:.'.‘.’.'?‘S:"

rinal | Weight| Dagth | Widin '%ﬁ. bl B T s s (g T
i ‘P:M Column| Flange | Cale. | Fin, |Rol'd| B | C bl Cale, | Fin, |Rod| B | G -
“in | | | |_If_2_ in | ta | tn | tnfdn | Lo | te |t n e |
16 | 426 | 18.69 | 16.695 | 13 (683 |7 |74 (%0 |60 | 7822 6% (64| 7 | &0 | 52| 528
e 1031 | 16,990 | 1973 (640 | 6% |7 |56 |59 | ess2 | som |62 | 65 | en | %2 | asse

370 | 17.94 | 16475 | 1M 625 | B4 55 (56| 6108 | 6.02 | 61, | 635 |48 | 48 | 43

wr | 17.56 | 18,068 | 1696 |s.00 | 635 | ess | 82|65 | soer | saa|sag |6 |44 |4n|mm0

N4 [ 17,09 | 16,235 | 1886 |5 55| 5\ |6 B0 | 52|49 |5.09 |59 |6 44| 44 | 3291

207 | 16.81 | 16.130 | 1422 | 5.23 | Si{ | 544 |48 | 50 | 3740 | 4.83 | 55 [ 545 | 40 | e4 | 2810

W4 [ 16.50 | 16,005 | 1308 | 4.95 | 84 | %45 46 48 | 0 (a0 |axg s a0 | e |2

M6 | 1625 | 15945 | 1219 | 470 | 40 |9 |44 |46 | 2067 | 438 |axg |5 |28 |0 |23

27 (1802 | 1500 | 1M 467 | 4% |8 |44 45| 2005 | 4.8 | 4% | 435 | 37 | 40 | 1s87

208 | 16.00 | 15.865 | 1130 | 454 | 4y |5 |43 | 44| 2680 [ 404 | arg | adg | 36| 39 | 170

71| 1587 | 15805 | 1084 434 | 40 |8 |40 | e | 2088 | w02 | ang | 434 | 26 | 38 | 1550

M (1575 | 15,800 | 1086 4.3 | 4 (5 |40 (44 | 290 (400 (4 |4 | 36|37 | 1509

20 |15.63 | 15.70 | 1o | er0 | 4y 4% 042|242 207 |4 (4 |38 36| 1e2m

199 | 15,50 | 15710 | 956 400 | aM (435 f40 |0 (2040 | 270 |4 |4 |33 )26 136

184 | 15.38 | 15.660 | 911 ‘3,8‘2 A |4 |38 (40| 1938 (369 |4 (4 [32)|36 | 1305

176 [ 15.25 | 15.640 | &7 (395 |4 |4 |36 [« | 1673|238 | 355 |3 |32 4 | rome

167 |15.12 | 15600 | 827 (366 |4 |4 |36 39| 1% [3.3s | s ||| m) w0e7

158 | 15.00 | 15550 | 7R :l.so: DO O 0 R0 R TP BT TR B

150 | 1488 | 15,08 | 742 (236 (4 |4 (35|36 |vaze| 309 3k |30 || 22| a0

142 (1475 15,500 | 705 |38 |4 |4 |39 36| 136 | 3.00 | 34 | 385 |20 | 32| sea

1

Plates 4 inches thick, or under, ﬂu{ b- Mattened by pressing. For plates more than 4

inches thick, rolled thichness includes al e for plamn. top surface. Additional allow-

ance must be made for finishing bottom su e" base plates 1o be set on grillages. Struc-

tural drawings should show finished thickness,  Mill orders should specify mIl.d thickness,
Above base plate sizes computed by method given on page 118

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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COLUMN 8
Q BASE PLATES i
DIMENSIONS FOR 3
MAXIMUM COLUMN LOADS e
ALLOWABLE BENDING STRESS
20000 POUNDS PER SQUARE INCH

e ] L s
A e [l

oot | Flarge Fin. |Rol'd| B | C
In W, | In, Kips. n _I_ in. | im |1 | e | e
ALEREEY 136 | 14.75 | 1.740 673 |28 |34 (3 |2 |35 |0 | 2.8 |3 3 W T4
1 14,82 | 14.690 28 (3.00 3% |34 | 32| 33 | 1047 (2.82 |3 3 28 || 666
ns 14,50 | 14.650 589 |2.88 |34 |34 | M |2 2.6 |3 3 27 | 643
m 14,37 | 14.620 58 2.9 |3 3 n|B 788 | 2.46 | 3 | F AL %5
w3 14.25 | 14.57% 509 2.9 |23 3 “mn T |20 2 |2 |24 | 27| 4
§5 | 14,12 | 14.548 470 |(2.45 | 3 a M. 2,12 | 235 | 205 | 24 | 28 | 425
87 | 14.00 | 14,500 43 | 2.19 |3 k| 2|2 819 1,95 2 2 23| | N3
vx12 | o4 1408|1200 413 (230|205 | 285 | oe 29| ema |22 |2ng o 2|2
78 | 14.08 | 12.000 WA |25 |24 |24 || 27| 8|14 | 2 2 20|24 2
a0 | 74 1499 | 10072 1 |2.40 | 234 | 235 25| 28 (1ms(2 |2 [19|24| 2%
1006 10000 | 322 [2.25 |25 |2 |23 f2e| m (om |2 |2 (18| 2¢| 205
61 [12.90 [10.000| W7 (9932 |2 |® |24 206 |1.04(2 |2 16| 24| 218
14x8 53, | 1AM B.062 28 (1,72 2 2 18|24 M5 | 185 2 2 16 | 20 1 1)
48 1.mn a.om 220 |1.83 |2 2 6|24 218 | 1,48 | 2 2 15| 2 m
43 | 1368 | 8.000 06 (1.2 |11 |2| 10|11 |2 2 AERE- ] 47
12x12 190 | 14.38 | 12.670 836 (4.3 4 |5 3 |40 (200 )| 3.93 [ 4 4 33| 3 | 148
1% 13.88 | 12.518 ™ (1|4 4 371509 | 264 | 4 4 n i n e
133 13,38 | 12.8 655 [2.32 | 305 |30 32|34 1079 (205 3M 3 || W | 0S5
120 13,12 | 12.30 891 | 3.06 | 335 | 334 |3 (32| 964 | 2.93 |3 3 27| 6843
106 12.88 | 12.20 522 |2.:2|3 3 N n ™ | 2.57 |3 1 M| =
s (12|20 e 2|3 |3 |2|> 2.00 | 235 | 235 |24 | 26| w2
2 12.62 | 12,158 453 (2.8 )3 3 w|zs 2,45 | 204 | 234 | 24 | 24 | 408
85 | 12,50 [12.105| 418 (2,41 (3 |3 |25|28 202|234 (205 | 22| 24 | an
™ 12.38 | 12.080 R (2.00 | 2% |2 | M| 2T 2.08 |20 |25 | | M| 38T
T2 | 12.25 | 12.080 3/ | 2.14 |24 |20 (24| 25| a8 | 1m0 2 2 20|92 49
65 12,12 | 12.000 30 (1.88 | 2 2 22|24 | 299|180 |2 2 20(2| 27

Plates 4 inches thick, or under, may be flattened by pressing. For plates more than 4
inches thick, rolled thickness includes allowance for planing top surface. Additional allow-

ance must be made for finishing bottom surface of base plates 10 be set on grill Struc-
tural drawings should show finished thickness. Mill orders should specify rolled thickness.
Mi-nm sizes computed by mathod given on page 118,

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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121

. COLUMN
AT BASE PLATES Q
< DIMENSIONS FOR
i MAXIMUM COLUMN LOADS

ALLOWABLE BENDING STRESS
20000 POUNDS PER SQUARE INCH

Unit Prossure on il Unit Prossus Wl
Calumn | Ma h Pounds per Sa. In., mf‘uundl.p:' Sq. In,
— — e it Ll SN
Nominal | Weight | [ n‘r‘o'- ek wors  Groms
- | W
Sae | fo B¢ Cale. | Fun. |Rol'd B | C |
i e cel ol NORNORE. Hootonso3) Foesand paeciey Sy et SRS
In Lb | K i [ n | Lbe | e | e | da [ dn | e | Lb
12x10 8 | = | 20|M| mirn2|2 |2 18| 20 .l 04
53 | 12.06 | 10.000 | 258 |(1.88 | 2 2 18| M| M5|1.82 |2 | 2 17|20 1%
|
72=8 5 |12.19 | 8.007| 240 184 |2 2 l'!'I M| M 142 J? 15|2| 170
45 | 12,06 | B8.042 ns (1N |2 2 16|23 29| 1.45 i 1M 144|220 19
40 | 11.94 | 8.000 192 | 144 | 134 | 185 | 16 [ 20| 136 [ 1.28 | 135 (1M | 14| 18] tO7
1010 12 | 11.38 | 10.415 a8 13083 |2 |9 | 2| %029 3 3 s | m| W
100 | 11.12 | 10,48 490 |2.97 |3 3 & ||| 20270 1 3 M| x| X
89 | 10.88 w,:!sl 43 |2.66 | 3 3 26 || 619 | 2.8 3 3 7| M| W
77 | 10.82 | 10.198 T (240 | 255 | 205 |24 | 26| 4422092 (2M |20 M| MO
72 | 105010070 252 (250|234 | 294 |25 | 2¢ | e25 | 20825 |2y (0| 72| W2
& | 10.38 | 10.117 2 | |24 |2y (A |M| M |20 (24 (24|20 a7
60 [10.25 | 10.07% | 4 (210|204 (24 |20 | M| 3T |17 2 2 1w 20| NS
5 | 1002 Io.m: 24 | 106 2 2 n| |17 2 2 wl®| 193
49 | 10,00 | 10.000 | 29 |72 2 20| 27|10 2 2 | e| T2
Wes 45 | 10.12 | B.002 Nny L2 2 20| 200|186 2 2 w1
» 9.4 | 7,990 188 |1.57 |2 2 16|20 1w | .30 | 135 | kg | re 0T | 100
3 0.75 | T.904 | 159 | 143 [0 | adg |18 [ A7 VIE | 14| 135 | 1M | 13| 18 (13
|
8x8 &7 9.00 | 8087 4 (243|285 |28 (23 e | 390 |20 235|285 | 20| 0 | AW
58 87| 820 | 200 |2.32 |24 |24 (20| M| MO |2.00) 2 2 18| 20| 204
48 8.5 | a.N17 2% |2.00|2 2 20|20) 127|112 2 16| 18| 183
w | n2s| sorr| wafvsslz |2 |e|20| 1er | van] s | usg]as|e] re2
s 8.12| s027| 189 [1.83 |2 2 16 | 18| 163 | 1.4C | 135 (14 (14| 6 L -]
n 8.00 | B.000 149 | 142 |14 14|16 ] 18 109 | 1,30 ] 10 |1 | 14|14 [k}
Bxbl ) 8.06 | 6.540 12 |1.30 | 135 |14 | |8 S 1w 1|12 n
ko 7.93 | 6.500 M3 [ L2911 | 1414 B3 1,08 | 185 | g 12| 4 n
1
Plates 4 inches thick, or under, may be flattened Iur pressing. Fw plates more than 4
iuh- lmell, rolled thickness includes al nn for pla top su Additional tllw-
nce must be made for finishing bottom surt: m to be m on Struc.

mr-.l drawings should show ﬁnulud lm:l(n- Mill orders should specify rolled thickness.
Above base plate sizes computed by method given on page 118

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




122 ST. PAUL FOUNDRY & MANUFACTURING CO.

VALUE OF TWO ANGLES IN TENSION
FIBRE STRESS OF 20000 LBS. PER SQUARE INCH OF SECTION

5’ Rivets | %" ¢ Rivets %" ¢ Rivets | 34" ¢ Rivets
Bizeof |GM.| pwo | Four | Two | Four Size of | Gr8. | rwg | Four | Two | Four
Angles  |areal ol | Holes | Holes | Holes Angles aret | Holes | Holes [ Holes | Holes
212 | ped. | Ded. | Ded. | Ded. 2L8 | Ded. | Ded. | Ded. | Ded.
x1}§:;2 1.24 x3%4x | 5.74/103880| 92960{102280| 89760
1.62 35| 6.84/123680|110560(121800|106800
75| 7.94/143480(128160(141280|123760
2 x2 !ﬂ 1.44 14| 9.00/162480/144960|160000|140000
1.88
g 2.30
2.72 x4 x| 6.06/110280| 99360(108680| 96160
36| 7.22|131280(118160|129400|114400
214x2 x4(1.62 7| 8.36/151880(136560(149680(132160
%212 ié 9.50/172480/154960|170000| 150000
g 2.62 10.62|192720(173040(189880|167360
3.10 54(11.72|212520|190640|209400| 184400
37113.88|251360|225120|247600|217600
3 x2 x;{ ggg 74|15.98|288960|258320|284600| 249600
35|3.46
x6 x| 8.72(161280|148160(159400|144400
3 x214x14(2.62 43640| 34880 14(11.50|212480(194960|210000|190000
i} 3.24 53880| 42960 37|16.88|311360/285120|307600|277600
3.84 63680| 50560
314x214x14(2.88| 50080| 42560| 48840| 40080 x4 x4| 7.96]146080|132960(144200|129200
3.56| 61840| 52480| 60280| 49360 75| 9.24]160480|154160(167280|149760
4.22| 73160| 61920| 71280| 58160 14110.5 |192480(174960|190000|170000
7 |11.74|215120{195440(212280| 189760
314x3 x14(3.12| 54880 47360| 53640| 44880 54112.96(237320|215440(234200|209200
Q 3.86| 67840 58480| 66280| 55360 3{115.38|281360(255120(277600|247600
4.60| 80760| 69520| 78880| 65760
14(6.00{105000| 90000{102480| 84960
§ x6 x14/13.50(252480|234960(250000|230000
x3  x4[3.38| 60080| 52560| 58840| 50080 f{é 16.72|312520|290640(309400(284400
g 4.18| 74240| 64880| 72680| 61760 37119.88(371360(345120|367600|337600
4.96| 87960| 76720| 86080| 72960 74(22.96|428560(307920|424200|389200
75.74/101680| 88560| 99480| 84160 17 |26.00485000/450000|480000| 440000
14(6.50|115000100000|112480| 94960
4 x314x14|3.62| 64880| 57360| 63640| 54880 x8  x14|15.50(292480(274960|290000|270000
g'. 4.50| 80640| 71280| 79080| 68160 5£/19.221362520|340640|359400| 334400
§|5.34| 95560| 84320| 03680 80560 34122.88(431360|405120|427600(397600
f: 6.18[110480| 97360(108280| 92960 1 [30.00{565000{530000{560000|520000
7.00|125000{110000|122480|104960
5%|8.60(153240(134480(150120/128240
5 x3 xg 4.80| 86640| 77280| 85080| 74160
5.72(103160| 91920(101280| 88160
Yel6.62|119280(106160(117080|101760
14|7.50{135000{120000(132480|114960
§5 x314x4(5.12| 93040 83680| 91480| 80560
6.10(110760| 99520(108880| 95760
7.06/128080|114960(125880|110560
£.00(145000|130000(142480(124960
9.84/178040|159280/174920{153040




ST. PAUL FOUNDRY & MANUFACTURING CO.

123

TENSILE STRENGTH OF m AND @ BARS

AT 18,000 LBS. PER SQUARE INCH

—
g

SQUARE ROUND
o & .a'E ‘Tandle Area T"mﬂ“l .! Tensile! Area ST“'H’I
§ ihi §§£ Not Bon[r for £ Not Bon’r for
Shig | <., Upset Upeet Upset
ig i gw | Upset a pos
na.

_ [Sq. Tns.| Lbs. |Saq, Ina] Lba. ||

.| Lbs. [Sa. Ins| Lbs._

SOLOCOGS RBIBIBIBD  BIBI RO BT e e e

EX N Y NP NN A X Y YN

Y
s

213|026 468

3.400| .651 0018
4.303| .694 | 12492
5.31 803 | 16074
6.428| 1.057 | 19026
7.650( 1.205 | 23310
8.978 1.515 | 27270
10,41 | 1.746 | 31428
11.85 | 2,051 | 36018
302 | 41436
650 | 47700
023 | 54414
419 | 61542
710 | 66042
155 | 74780
620 83100
108 | 01944
428 | 97704

957 | 10722
510 | 117180
087 | 127566/
548 | 135864
171 | 147078
641 38

305

8
8
PPPN NSoL EsS WLRR

12.250
13.141

1555 063
167490(15.016

.0025! 1125
1406, 2531

500 4500
3906 7031

Shallah SRELR SRR

IR X

1k
s

COCOCEte COCOCOCH BORIBIBD  BOBI DO DD e el et e e et ek

SR AR

3

408
1224
2268
3636
5436
7542

0918

12492
16074
19026

117180
127566

135864
147078
155538|
167400

212274
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RIVETS §" HOLES 134"
- STANDARD BEAM CONNECTIONS
B- “A' SERIES
d ALLOWABLE LOADS IN KIPS
A
iy Riveta
wwm m‘nw Maximum Valua
No. | Shear | Baaring | Shear Section R

Al0]

20 (1804 | 350t |180.4| 36 WX (all weights) | 180.4

18 (1624 | 315t [162.4| 33 WF (all weights) | 162.4

16 |144.3| 280t |144.3| 30 WF (all weights) | 1443

14 1263 45t (1263 wwagmwe 126.3

24 WF 160 to 120 108.2
110

These ‘A" Series Connections are ‘A.1.8.C. Standard” for the respective beams,
and should In general be used for reactions not greater than those herein tapuiatea.

ror greater reactions design special connections.

107.1§
100 98.31
94 108.41
12 [1082| 210t |108.2 84 98.61
76 92.41
1
B 4x3fady s - il [}

{The values tabulated for these connections have been reduced to those permitted by web bearing.

e et
AMERICAN INSTITUTE OF STEEL CONSTRUCTION



ST. PAUL FOUNDRY & MANUFACTURING CO. 125
HOLES 5" RIVETS 4"
STANDARD BEAM CONNECTIONS
“A'" SERIES
ALLOWABLE LOADS IN KIPS

A
o Ria:-m Aists
EE "f_"’.‘;'."" w.;an Maximum Value
:2 Mo, Shear| Baaring | Shoar| Saction R Section R
Dg —_— ptanid
s 21WF14210 96 90.2 | 20 [ 951075 90.2
= 175t 82 87.31 654 87.5¢
oL 10 (90.2 | t=ihick- 190.2 gg m.g;
o e 75.
ac of web
g,g 20 4x3tx s 62 70.0f
o @
2
P — | — —_— —— ——
(=]
~5 18WF114t0105 72.2 | 16 W 71 68.0f
:c % 7171 64 62.01
oe | 85 72.21 58 57.01
w5 77 66.51 50 53,21
-8 70 61.3 45 48.41
ﬁﬂ | 64 56.47 40 43.0t
- L 60 58.3f/ 36 41.9¢
o . 55 54.61
se g 50 50.11 181 70 722
oo . s | 8[722] 140t |722 547 | 64.4t
e 2 4x3ixf 16WF 96 722 | 15 1 50 722
=£0o 88 70.61
doc 78 72.2t
TRE 429 | 57.4¢
wo
o - — — — —_—
ors 14WF 38 3201 12 1 50 54.1
£69 34 30.2¢ 408 48.31
ova| a3zl a1 30 28.41 35 44,9t
g 38 36.81
2%c 6(54.1| 105t [54.1(12WF 36 32.0f
c2o . 31 27.8
i 21 4x3fxf 27 252
owg
[SEh-1 == = == ¥ A
g 10WF 29 36.1 {10135 and 25.4)| 36.1
Teo 25 3301 81230 | 361
eS| AQ o 4136 140t [722° 21 30.9¢ 28.1¢
noe oW 20 2621
= L 1 L
LEE e oxaxd t
= =
e3 B i =% Y
209 71 20 180 511475 | 180
Fao| Al 15.3 17.5¢ 10 13.71
il 2 80| 70t |361°
c6 6l 1725 | 180 -
@l 20 Bxdx} 125 | 1611

y cannot be attained by webs of any of the listed beams.
been reduced to those

*These values are theoretical, The:
1The values nhul.nted for these connections have been

shear, whichever

permitted by web bearing or web
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ST. PAUL FOUNDRY & MANUFACTURING CO.

RIVETS %" HOLES 134"
- STANDARD BEAM CONNECTIONS
I “B'' SERIES
I’ ALLOWABLE LOADS IN KIPS
B
| L Masima Voo
by Wab Loga
Mo, | Shear | Beating | Shear Section R

20 |132.5| 300t |[1325]| 36 WE (all weights) | 132.5
1t =thick-
ness
of web

18 |119.3]| 270t |119.3| 33 WF (all weights) | 119.3

16 [106.0| 240t |106.0| 30 W (all weights) | 106.0

“A.1.S.C. Standard" for the respective beams,

general be used for reactions not greater than those herein tabulated.

For greater reactions design special connections.

14 | s28| 210t 92.8 | 27 WF (all weights) 92.8

24 WF 160 to 84 79.5
12 | 79.5| 180t 7.5 76 79.2¢

24 1 (all weights) 795

These ““B" Series Connections are

and should in

0 hsi.&

1The values tabulated for these connections have been reduced to those permitted by web bearing.
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HOLES 134" RIVETS 3"
STANDARD BEAM CONNECTIONS
“B'' SERIES

ALLOWABLE LOADS IN KIPS

B
- Rivets in
E g “g_“:;l'nu ﬂ.;:u Maximum Valus
“4'; Legs Web Lags
32 No.|Shear| Bearing |Shear|  Section R | Section R
EE B 6 Rl 12)"
He
o 150 t 21WF142 o 73| 66.3 [201 (all weights)| 66.3
s . 10 |66.3 | t=thick- [66.3 68 64.5¢
o< 20 4xBixiy um-:n 62 60.0f
o
Y
£2 Il el = s
=
ec 18WF114 to 77| 53.0
2% 70 52,61
=5 64 48.4
£ &0 49.9
28 55 46.81 ¢
ch 50 43.01/181 (all weights)| 53.0
89 8 l530| 120t [530
0o . 16WF 9610 64| 53.0 15150 53.0
o 58 48.81 429 | 492t
| %
2a8 ' 40 36.81
<52 36 35.9¢
=t |
088 = = =
48
R 14 W38 | 282
@G —r 34 | 2581
£Se B3 H ay" 30 | 24.31{12150and 40.8| 39.8
e ik 6308 %0t 398 35 3a.5|
83 12W36 | 2751 318 315
o IR 31 | 238
E:"‘.? 20 4x35xf 27 21.6¢
o0w | |
(-4 -1 j —_ — — e—
F So—
=60 iE 10WF (all wis.)| 26.5 [101(35and 25.4)| 265
[ = B
wgo ——J [4265| 120t [53.0| 8W 20 | 26.2f| 81(23.04& 18.4)| 265
= 17 23.9%
ne 31 ae Bndnd
"
AT i — - —
w
28e 71(20and15.3)] 133 | 511475 | 133
Feo (B | 2133| 60t (265 10 1256
TS 61(17.25 and
= 2w exaxd 12.5) | 133

1The values tabulated for these connections have been reduced to those permitted by web bearing or web shear,
whichever governs.
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ST. PAUL FOUNDRY & MANUFACTURING CO.

RIVET GROUPS UNDER ECCENTRIC
APPLICATION OF LOAD

m;mofﬁmmmmhkm in Fig. 1, the several rivets in
such a group are not equally stressed. Each carries an mlﬂmt(:;-_?/&z of the

+—nano.of vetsln  Fivet which is on the side the load, and
any onevertical row  farthest from the center of the group.
Fic. 1 Let a,, as, etc., be the distances of respective

rivcutmnwlteroim

Let x=the unknown force due to moment on an imaginary rivet at unit distance
from center of group.

Then, on any rivet at distance a, the force =ax, and its moment =a%x.

Adding (a:)* + (a:)* + * * * etc., and equating to the moment F, solve for x.

Then R (Fig. I) =maximum ax, and S is found from R and r as shown in Fig. 1.

ﬂRmmnubthmbuuﬁmmtofmuthatS.ﬂu test
mummvnmdnsnntumdﬂumualbwdby Specification, ™

For any rivet given lever arm of ied load a coefficient C be
(o, sok ot € s e Slbveee ot = -

value of one rivet equals the total load 1sts] FRivets
Fw;hu:geor;:t)t(w&wmm F =25 wips, {=15% D= 84"
Fram Table 1L,

Or, knowing F, and dividing b 2 Hn=5 o=23
the allowable rivet value S, the nemy Wnme, :- 3.0
m ooeﬁd;‘r‘;; (ge l:ﬂl obtamedm:fnd mﬂa‘ 8 = 9.02 kips by Specification
e me ol thap{ot yed s o B 0.02 x 2.3 = 20.7 iips~Insutfishnt
mw. 8 0.02 x 3.0 = 27.1 kips-Sutficient

General expressions for the co-
tcﬁ'ﬁ%"mmﬂmzpﬁiimmw tand-try proces
except simy mi a cul I:ry
buedonllnlomgmnﬁunphandm dmvmgcoiooeﬁmuu. the simplest
cases occurTing repeal ice, the coefficients mgwmmthe‘hblumput
129, in connection with is given an example of the use thereof.
Inthemo[emmtmbrackemofﬂntypedmuinﬁcSmwhchﬂum
tension on ﬂsemm&meummkmwl to the location of the
tral axis; it below the center mof&remnnectnn. Nor
ilthmmﬂkmlﬂeo[thepemnmblembmhonofmmthunmlﬂurm
the uppermost rivets. Aufeudncneatadmthodofdwmforbrackcuo!&wtm
¢ shown ounliderthenvetstobeundermmmc
loading similar to that exemplified in Table I,
coefficient C for such cases will betmmu
tabulated in Table I to conform mththetwuvmmi
rows of rivets; the resultant stress on one extreme rivet
not to exceed the A. 1. S. C. Specification allowance of
}Emi per square inch.

F = 22kips 1 = 12" 3{"rivets, 3" pitch.
%ﬂ&el&smmm-lsox 4413-
F 22
Fic. 3 C=3xs~7xees ~ 166
From Table I for | = 12" six rivets are required in each of two vertical rows.
Thteﬂnuma{thehctﬁmcﬂnumdadmﬂdbemﬂewwthem
moment.
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ST. PAUL FOUNDRY & MANUFACTURING CO.,

RIVET GROUPS UNDER ECCENTRIC

APPLICATION OF LOAD

Nomenclature: n = total number of rivets in any one vertical row.
& = Darmisaibis load'on ong fet by Specifcati
- rm
C = Zoofficient as tabulated below.” T oaton:
F = Cx8;or, K ing F, req Cmg
I'I\l\ 1" on 3" 6" g 12 15 18" 217 24"
Case.l 2 1.7 1.2 B9 49| 33| 25| 20| d7 | a4 a2
3 27| 21 17| 95| 65| 49| 40| 33| 28| 25
— 4 37| 31 26 |15 |14 82| 66| 55| 47| M
b 5 47| 42| 35|22 |16 | 1.2 S8 82| N 62
6 58| 62| 46|30 |22 |17 |14 |14 K 87
7 68| 63| 56|39 |28 [22 |18 |15 |13 |12
r 8 78| 73| 67|48 |36 |28 |23 |19 |17 |15
9 B8 | B4| 77|58 |44 |35 |28 |24 |21 1.8
10 98| 94| 88 |68 |52 |42 |34 |29 |25 |22
€ 1 109 (104 | 98| 78 | 6.1 49 | 41 35 |30 |27
12 INnN9 | Nn5/109188 |70 (57 |48 | 41 35 | 31
In Table, =31 /o general, C = n
61 z
4 [ tn+vi)e)] +1
1 ¥ o ar 6" o | 127 | 187 | 18" | 217 | 4"
Case Il D | 535|924 534|934 53] 934 | 514/ 934 | 534|934 514 94| B1g 93¢ 15 034 | B4 915 B34 04
— 2 | 3334 2.!! 29| 21/ 25/ 1.4/ 18] 1.1) 1.4| 0.8 1.2} 0.7 1.0 0.6/ 0.9| 0.5 0.8] o7
L 3 | 49 51| 4.1/ 44/ 34/ 39| 23 29/ 1.7 22| 1.4/ 1.8] 1.1] 1.6 1.0 1.4] 0.9( 1.2 11
Ll 4 6.8 7.0 6.1| B0 54| 3.4 40| 25 31| 2.0 26| 1.7 22| 1.4/ 1.9] 1.2( 1.7 15
& 5 | 8889 :q 79| 6.7/ 7.0/ 46/ 52| 35 41| 2.8 33| 2.3 2.8| 1.9 24/ 1.7/ 21 19
6 (109108 9.6 9.7| 8.5 87| 6.0 6.5 4.5 51| 36/ 4.2| 3.0 36| 26 31| 22 27 24
7 129128 u.g]n.s 104106 7.5 8.0| 58 6.3) 4.6 52| 3.8 4.4| 3.3 38| 28 3.3 30
B [t 143||&?I3.6 124124 s.ﬁ 9.6( 7.1) 76| 57 6.2 4.8 53| 4.1) 4.6/ 3.5 4.0 a6
9 [17.016.9158156/14.514.411.011.2| 85 9.0 6.9 7.4| 5.8 6.3| 4.5 5.4] 4.3 48 43
10 15.1118.9/17.917.7/16.616.412.813.0{10.1105 8.2 87 69| 74| 5.9/ 6.4 52 5.0
MDY 1 [21.2209/20.010.7|18.718.4 14.:'143113_:7_1 9.710.0| 8.1| 8.5| 7.0 74| 6.1| 6.5 58
12 28.2-?3%22121.8?0 tﬁ.lilﬁ.? Ii!.bllz.? I'I.2jll.1 9.4 9.8| 8.1 85 7.1| 7.5 6.7
In Table, b = 3" LN
and D=5%"or9%" | | general, ¢ = L
4[ {n—1)b ]! + [ 1D +“]l
D £ 35 (ni—1) bt DI £ 35 (nf—1) b2
Case 111

Case 111, not tabulated.

n tin'y In—1)b T . D 3
=
{{D'+%tnl—t]h!] + |erriv=rm 4]
Iv ' 1" 2!! an s!l’ 12&] 15" 18" 21" 2‘"
Cane D | s1smig| s s3shnag) a3ghnzg 9lginigl akginig| axginzg] ongnig| odginng
F—1
2 |62 64|50 53| 42 45 28 31 19/ 1.4 16/ 1.2 1.4] 1.1 1.2] 1.0 1.1
90 o9 a 3 9.6/ 9.8 B.0 8.2| 6.7 7.1| 4.6 5.0 31| 23 265 2.0 2.2| 1.8 2.0/ 1.6{ 1.8
3 £ 4 133134/ 11.211.5| 8.710.0| 6.7 7.1 44| 34) 37| 29/ 3.2| 26/ 2.8) 2.3 25
G b 5 |17.217.2/14.8150/12.913.1| 9.1 9.4 59| 4.7/ 5.0| 4.0 4.3| 3.5 3.8} 31| 3.4
A & 6 |[:2na ll&18.5!l5-4,l£.5 117121 76| 6.1] 6.4| 52 55| 4.5 4.9 4.1/ 4.3
: 7 [252251(225225/20.120.1 (147149 9.5 7.7 8.0 6.6/ 6.9 58 6.1 51| 54
4 g B 225:.254}219'233 178180 16| 95 9.8| 8.2 85| 7.2 75| 6.4) 6.6
9 334333 30.630.552!_9 B121.221.3 L7 11.511.8] 8.910.2| 8.7/ 5.0 7.7) 8.0
10 [37.637.4 34.834.6/32.031.8|24.824. 16.216.4/13.712.9/11.812.1|10.410.6 'ﬁ‘ﬁj
11 [41.741.5, .0‘38.7:35-2_363 3!.5:28.6 16.016.2/13.9/14.1{12.212.4/10.911.1
In Table, b = 3" 12 ﬂlrﬁ.ﬂ LTZ.GIQQ!‘M 32, ’I-I‘_ 1850871 6.3/14.114.4 'IZ.BEIZI
d' =214 d' = 3" .
d =dlh" d = 51 =
& =2ia d = a,‘,’i’ In general, C : T 5 — - -
D=9’ D=1 ‘I[d'+03+ %(nl—'_n'ﬁ] + [u=+nl+mn-—1:bl "‘]

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

129




ST. PAUL FOUNDRY & MANUFACTURING CO.

130

sanjua

*1ways a[Suls UBY) J9JBAIT puw IvaE S[qNOP UBYY 859 Al seul| £avay Jomo| pus Jaddn ay) usamiaq uaAR

=Bulrwaq paroloua 103 0000F o5&+
) *Fulieaq o_.uc_w 101 O00FE 981 % NOILAYD
r#ulmaq pesooud 10) ODO0E 281w
*1gajs 9|FUIS UTY) S89] AW SAUY| LAUSY IBMO] B JO 3J2] 81[) 0 JO MO[S] ULAD san|eA Fulreag

Supwag “IvYs a|qnop ULy} Jejuaid aie seul] Laway Jaddn oy jo 44T a1} 03 IO BAOQE USALT san[vA Huliwag

W 1 T (005281000 ZR00$EE]00002 10064 110008110063 1j0000T |, 5 » [T j0SL1T| =2
P 14 ol l0081E108961000€L1|08ES 1[0ZTETI0F601 0928 .wmm 8/L log06 | _ 2
W E T B [T 1 lossgt|ooogtfozi€|ooz11]0se6 [00sL (& T8 | #/€ (0809 | 535 |S1aATH
T el ) s ...:_..:.sxa_ﬂmm”_cmmm 0929 m..m..u._ 8/s 009¥ | 2 7| goHs
I T ) P PRt s ¥ b osauil W T Jooss (0989 §000¢ (8. G | Z/% j0%6E | E 3
R e e e s e sy e e e sl mae =0 Josgwelonze ) G |g/g Jodat ag

LT 10000€10218210629210LE¥Z10022210290210C LR T|0L89TI000S T|0Z1ETI0SZTTI0LES |00SL n %, | —E_106901 ga

LB/L | 101972100655 108E 1210696 TI0FOSTIOTFIT|09LFLIOZIETIOGFITIOFSA (0088 10250 nma 8/L ot | 8

o 7 T A Oy PR R 0LSOT109FCT 1001|000 TI0SZIT/0FS6 _[0FFS 0802 M089C_| 5 m ¥/ € 0968 m..mu SLAATH
o7 e ST [RREE S Tl [y o el e 0121T]0¥20110266 _[00Z8 0802 |098¢ 1069F |..Z°E | _8/§ l0¥Tv 27| JoHs
Tl ] 002k |0£80 J00eE oF l0c2e w.u Z/T 0v9z ma
h\ﬂ_-_‘_.A .......... Dﬂw.v_m.—ﬂﬂ 0782 n\mq‘. Fﬁv‘— m
X__|000FZ|0025ZI0001Z10026 T 1/00S0T|000€T|00SETI000ZTI00S0T 0082 0009 |, o, | T 102%6 | Em
PRI |0696110LESTI090LTI0CLSTIOEFFIIOEIETOTISTL|00C0TI0616 [088L §0920 |0gag mmw 8/t loggL | m.

u¥/E 00SETI0LEZTI0SZIT|OETOTI0006 [O8SL j0e29 [089¢ 100¢¥ |2 =5 | v/g |oogs m.mm SLAATY
GBS Ul et loses |0FFS (0092 Josgo logeg 069F logle | ZE | _8/s losoe m.mn AT
W L e ] 0009 0928 100gE Jogle loooe (B, 2 | Z/E 1098 | EE

T ) R e e T e T Joree @ml n\m |E.uuﬂm.ﬂ mm

LT ID000ZI0C281 100821 (0929 T000C 106 2ET|00SZT/0SZT 110000110928 0024 0929 (0008 |, to T _l098L | B

7 T R 01FOTI01£C1I02ZF1/0ETETI0L02 TJOPBOTIOPSE (0628 (0992 [09€9 J0LFC |0SER mmmq 8/L 10109 [ ° m

L S R PR (R logz1Tl0T£0TI0586 lOF¥S 10062 0929 10€9¢ [069F Toeze |5 SE | Tv/s lozrw m.Mw s1104
8/s | I lo1s2 [0£0L 10629 |oL¥e lo6or l016€ 0E1€ | .52 | _8/S 1008 [ == = | mpnoy
P S il s T T o00g lose logse Jogte Joogz |3, e |z/¥ 10961 | E

"8/t ___v. ..... R BT T Trreor 10152 Ioves Tosst u.m 8/ 10011 mm

» . i . ] . B " P ¥ 021

mmm ﬂ_z_.ﬁ_.m_\m.x m\:.«;mﬁ_.m_x._._ L.\A_Ewmqm.w.ﬂ_ P
SEE SZE| efug
23 B £aYOUT Ul ¢ JO SSAUNDIY [, JUSIALI(] 10] SPUNOJ ul san|uy Sultedg 25E

- o

SLHATY 40 HNTVA ONIIVHE ANV ONIYVHIHS




ST. PAUL FOUNDRY & MANUFACTURING CO,

131

REDUCTION OF AREA FOR RIVET HOLES

AREA IN SOUARE INCHES = ASSUMED DIAMETER OF HOLE BY THICKNESS OF METAL
FOR COMPUTATION PURPOSES RIVET HOLES SHALL BE TAKEN AS THE NOMINAL
DIAMETER OF THE RIVET PLUS !" INCH

Dlametes of Hale, Inches

of Maetal —
el % T Vs | o | e | s | i
——— —_ —_ |-— —— —_ i._ - _i- |

3 | 7 | a1 | 164 | 88 | 211 | 234 | 288 | 281 | .308
13 156 | 188 | 219 | 250 | 281 | 313 | 344 | w375 | 406
5% 95 | 234 | 273 | 313 | 382 | 301 | .430 | 469 | 508
% | 234 | 281 | 328 | 375 | 422 | 460 | 516 | 563 | .609
U 273 | 328 | 383 | 438 | 492 | 547 | 602 | 656 | .70
¥ | 2313 | 375 | 438 | 00 | 63 | 625 | 688 | 750 | 813
% | as2 ! 422 | 4% | 563 | 633 | 703 | 773 | 844 | o014
% \ 39 | 469 | 547 | 625 | 703 | 781 | 859 | e38 | 1.006
M | 4% | 56| g02 | 688 | 773 | 859 | 845 | 1031 | 1m7
35 469 | 563 | 66 | 75 | B4 | 938 | 1031 | 1125 | 1219
uwe | 508 | 609 | 711 | 813 | o4 | 106 | 1017 | 1219 | 1320
% | 547 | 686 ‘ 766 | 875 | 984 | 1.004 | 1203 | 1.313 | 1422
Vi | 586 | 703 | .820 ’ 938 | 1085 | 1172 [ 1289 | 1406 | 1.523
1 r 625 | 750 | 875 [ 1.000 | 1.125 | 1250 | 1375 | 1.500 | 1.625
1 | 664 | 797 | 930 | 1.063 [ 1.195 | 1.328 | 1461 | 1594 | 1727
14 | 703 | 844 | 984 | 1125 | 1266 | 1.406 | 1.547 | 1.688 | 1.828
e | 742 | 891 | 1039 | 1188 | 1336 | 1484 | 1633 | 1781 | 1.930
14 781 | 938 | 1.004 | 1250 | 1406 | 1.563 | 1.719 | 1.875 | 2.031
1148 | 1313 | 1477 | 1641 | 1305 | 1969 | 2133

1203 | 1375 | 1547 | 1719 | 1891 | 2063 | 2234

1258 | 1438 | 1617 | 1797 | 1977 | 2156 | 2.33

1313 | 1500 | 1.688 | 1.875 | 2063 | 2250 | 2.438

1367 | 1663 | 1758 | 1953 | 2148 | 2344 | 2539

1422 | 1625 | 1.828 | 2031 | 223¢ | 2438 | 2641

1477 | 1688 | 1898 | 2100 | 2320 | 2531 | 2742

1531 | 1.750 | 1.969 | 2188 | 2406 | 2625 | 2.844

1.586 | 1.813 | 2039 | 2266 | 2492 | 2719 | 2945

1641 | 1875 | 2109 | 2344 | 2578 | 2813 | 3.047

1.695 | 1938 | 2180 | 2422 | 2664 | 2906 | 3.148

1750 | 2.000 | 2250 | 2.500 | 2.750 | 3.000 | 3.250

1.805 | 2063 | 2320 | 2578 | 2836 | 3.004 | 33852

1.859 | 2,125 | 2391 | 2656 | 2922 | 3.188 | 3.483

1014 | 2188 | 2461 | 2734 | 3.008 | 3.281 | 3.565

1.969 | 2250 | 2531 | 2.813 | 3.004 | 3375 | 3.656

2 N 2023 | 2.313 | 2602 | 2.891 | 3.180 | 3.469 | 3.758
234 2078 | 2.375 | 2672 | 2969 | 3.266 | 3.563 | 3.859
214 2133 | 2438 | 2742 | 3.047 | 3.352 | 3656 | 3.961
7 ST 2188 | 2500 | 2813 | 3125 | 3438 | 3750 | 4.063
2% 2297 | 2625 | 2953 | 3281 | 3609 | 3938 | 4.266
| SR | 2406 | 2750 | 3004 | 3438 | 3781 | 4125 | 4.469
L e TR 2516 | 2875 | 3234 | 3504 | 3953 | 4313 | 4672
3 2625 | 3000 | 3375 | 3750 | 4125 | 4500 | 4.875

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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GENERAL INFORMATION ON RIVETS AND RIVETING.

The pitch or distance from center to center of rivets should not
be less than 3 diameters of the rivet, In the flanges of beams and

irders where plates more than 12 inches wide are used, an extra
ﬁne of rivets with a pitch not greater than 9 inches should be driven
along each edge to draw the plates together.

At the ends of compression members the pitch should not exceed
4 diameters of the rivet for a length equal to 1% times the width or
diameter of the member. In girder stiffeners the pitch should not
exceed 6 inches.

In the flanges of girders and chords, carrying floors, the pitch
should not exceed 6 inches,

For members in compression, the pitch in the direction of the
line of stress should not exceed 16 times the thinnest outside plate,
nor 20 times the thinnest enclosed plate or shape with a maximum
of 12 Inches, and at right angles to the direction of stress the dis-
tance between lines of rivets shall not exceed 30 times the thinnest
plate or shape. For angles in bullt sections with two gauge lines,
with rivets staggered, the maximum piteh in the line of stress in
each gauge line shall not exceed 24 times the thinnest plate with a
maximum of 18 inches.

Generally the distance between the edghe of any plece and the
center of the rivet hole should not be less than 1% inches for ¥ and
’;? Iinch rivets except in bars less than 2% inches wide; when prac-
ticable it should, for all sizes, be at least 2 diameters of the rivet
and should not exceed 12 times the thickness of plate with a max-
imum of 6 inches,

In ﬂguring clearance of rivets for special cases, allow 3% Inch In
addition to diameter of head.

The shop cost of round and flattened head rivets is the same, while
countersunk rivets entail more labor and expense. Countersunk holes
should not be used in plates of less Lhickness than one-half the
dlameter of rivet.

CONVENTIONAL SIGNS FOR RIVETING.
Far Near Both

» 2t hekA Shop Fileld Side. Slde. Sides.
wo fu eads. Flattened to %" high O

Countersunk far side O e :;teg]ﬁl;‘t;;sunk - ® ®
and chipped. ® @ o

CORtErsink. .  HeaE Flattened to %~ high. Q D
side and chipped. D @ Fiatimes to 5% 2. 8) D @

Countersunk both
sldes and chipped. x @

1 Standard
Vg:l:rﬁ?s:t{gé. Rivets In Crimped Angles. .Rj\ret Dies.
ALY o)

4 roe T Ervers Y .E..n?a.ﬁ.w
« 5 L '
sk e
In. hickn t 8 . .
B L b s 4

x MINIMUM RIVET SPACING.

' L3
Dia. of rivet, in.I}[ %[ Ylil 31 20113 g —
@ e N TR, G
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STANDARD GAUGES FOR ANGLES

FJ_.: :iT#.1
Max, .
Leg. a Rive | Les b o M
1 3 5 3 3 1
34 38 i} 7 234 3 Varlable
3 1% 5 6 214 23 “
3 i & H 114 1% %
1% 1 b All Dimensions In Inches i
MINIMUM PITCH FOR MACHINE RIVETING
e,
| I.a @ e | Dle S:d. ﬁtl.:t. a
I INING | RN N N [N
| | ¥ ﬁ Wils| 4 |0
4 i]#% 17 iy | % ] el b
| 1l ) 8 (1w |10 sk :”_ w3 |0
I 2 1[ | B (1 IR | e s e L 1 L
III (173 |l M o 1hg |asg adg | 3 | M
I LD
1 |14 [ 1% |134 |13 [13
= | 1 [136 [3% 1 |1 1S
14 |1k 2;2 : 13
13 134 |2 2y
1% |2 i R P e

a e W B
2 i 214
1« | i |3
2 2§ 1 2i§
% | 2 14 M
3 2 1 3
b |3, Bt | i
] 3;3 The use of hand pneumatic hammers I8 avolded where construction 2y Y
34 permits these elearances 24 Ve
STAGGER OF RIVETS TO MAINTAIN NET SECTION
DIMENSIONS IN INCHES -
Hole Out 2 Holes Out a |% Rivet]i; Rivet] o 3 Rivet|ig Rivet
il b b __b b
1
- X Jaf | 1% 1% | 8 ] 3%
> 14| 1% 2 54 3l 31y
A 2 2 2!2 6 3% 354
23 2N 25 614 3'2 34
& & 3 2% 3;2' 7 33 35
L- l.—_ gli 2% § ;\-& ga :l,
=7 s b |
* rivets, can be taken at 4" less than for 3" .| 414 2 8} 4 44
?” rtv::u. oan be taken at lygﬁ' more than l'or’;i". " x i .
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STANDARD GAUGES FOR TEES

STANDARD TIE PLATES

P B

5]

LA e

Width | Dis- | Max | Depth Size of N Dis-
of | tance | Rivetor| of Beaam or Dlat;nce tance | Size of Plate
Flange| N [Boll Flg.| Bar M Girder B
1 34 Y 3 3= 4 14 | 2l4x&x0-7"
114 ﬁ ﬁ i i | 4-1 4 14 "
1% 3 1 ;z ﬁ §-1 4 "
115 8¢ ﬁ 1 6-I 4 1% "
144 71 1 1 %5 éé 7-1I 4 1 o
134 % ;»2 13 1 §-1 4 1 b
21 | 1i4 1 1 ig | 9-1 4 14 "
21y 1 13 2 114 10 -1 4 144 o
238 l%g ﬁ 2 114 12 -1 4 4 Tx&%-0-7"
3 1 2 135 4 -1 4 4 3
34 134 bg 3 134 5 -1 4 4 4
4 2 5g 34 2 1 -1 4 4 .
4lq 214 g 4 2 1 24 -1 4 4 .
5 234 4 A oS . 12-Girder| 6 4 Tx f-0'-9"
15 " 744 4 Txf-0'-1014
18- " 9 4 7x f-1-0"
20- " | 10 4 | 7xig1-1
Lig 12 4 7x3¢-1'-3"

DISTANCE C/L _TO C/L OF STAGGERED RIVETS.

VALUES OF X FOR VARYING VALUES OF
“ATAND “B"”

VALUES OF "A™

1 [136]141135112411%6i13411%6] 2 [216(2)4|2351214

TR I3(| AR |2 &12 A2 41234 2351255 234

14| 1%/ 112 &|236)204 | 234 | 2 & 2 2 132 10

¥, 2 (2 s\ 234|754 234 274

Values b]i:low 0||'lt|.;the ;Isht 2321212125 12 2|2 1%
it r heavy arelarge sizlsalaiilaszlntela
cnough for 5" Rivets. 2412 42§23 274)5
Values below or to the right 2 % 234|274 2_11 3_‘3
ut second heavy line are 258231212 13 |36
large enough for 3" Rivets. 25{|124|218[3 |326/3 4%
Values hﬁlow or to the z]‘lshl. 2HI2HIZ 3&B&3K
of lower eavs:llne are large Z_H T 3zl5a m ﬁ‘é
enough for 74" Rivets. Y @IE E E‘E'E
3/l324137%'314133413 %13 1%

STANDARD RIVET SPACING FOR CAULKING.

—_
rl*

Thickness

of Plate

54" Rivets 3{"-Rivets | 14"-Rivets

.
(-]
|

>

B|C|D|A[B|C|D

i
:

R

L g o
SEseste

SRaREEGR
EXSEER
G o eeea e tn

LN

)
P ey

|o
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STRUCTURAL RIVETS
LENGTHS OF FIELD RIVETS FOR VARIOUS GRIPS
Dimensions in Inches

LG g’g §R
. g -
---Len‘th------: L--Lcnglh---—i Eé g
e 123
e FL
X Diameter in Inches Diameter in Inches " gw 7]
Grip Grip 23 =

@
in (1012812417411 [ 1512413417411 | in vi 2
Inches | Length in Inches | Length in Inches Inches o . EE E
a3 CE
1 28 B

134[134|124[2  |21¢[l104[114 134 [18¢| 134 14 ok -
A Y
AR e P rirs R T 1 i Tléi 3

2 |214|234|214(25¢ 156|134 134 [126[134| 1 e
1 Pules il :25 VSR 1k SRR |:*
1i¢ 2141211256 128¢ 2713627 |2 |24 234) X LS A gy 2k
134 [235|254(284 (27413 |2 252@2 2 l% 38 B2
134 [256/27%4(3 3%3%2&2 23¢|23¢loig 1 ;:_/ AR B3
i §"§%§g§%§§§%§“§%‘§ oAl 10 |t g s

1 T gl K
175 334356 334354 |34 256 |25 |27 27s]5 | 1% LN T 32 B

N
314|314(355|334 374237 |2743 [3 [314] 2 RN
21 343;23?37 A zﬁa’ﬁa%msg 214 L 55.055
24 [3alalanls 43 e e 2l v e SEE 0.
254 |354[374|4 |414|414|31¢|311|335|335|31g| I || gy 1900 8 52
2% 334|4 |41gld14|43¢1314]3 3243%3;} 232 0 il ["'E“‘ =5
Do¢ [374[414|434 14344141335 1814 (355 135¢(384| 8¢ | = Al e Rt
2 (4 Mls el s B | 2 | L i |Ge8 R o,
275 |416|434|a1s|405]43¢|354|334 375 3%kl | 2 Sheletl -
o @ a
8 |dnglasgla3f|a24|5 (3244 |4 |algl4 3 : iy BEggge
B4 |4 4§4és’§5ﬁ444 4&4%4% 314 :'ir & = 3’5
814 |455|4%(5 [51g(ba 16|43 (alg|a3glate| BIL || pb iy 1988 B g
sg 43415 |514[514 |584(1414 |4 4;24 4541 335 | b |[ZET 8wz
815 |475]514/514|53¢[514 %,94 alglasglads| Big [P\ P eeTREs
B¢ |5 [514|5634|514|5554141454|454|1434 |1 %% 3;§ s B )
sg ﬁa%s 555|584 465(437 143714745 | B OZBa =3
8% [sldfshalobs|on Srafata s lulels” o3| B | ae BT BEE
.l i =
4 534155416341574/6 [474|5 |5 |614(514| 4 2T enaniy 9o g
a3 B R R 4% ?-Q—EE{— %8| ZTEGE,
4% [asdlo lowloidlosslolslosslongioislorsl 434 | Sl = P -EE
434 [0 lexlossiaisioneions sneioneongion| 4 lz280"%
415 |614|635(615(6%4 (034555 (534|53(|534|575| 418 l...g-&z e
| g [}

Rivets over 334 inches in length are not made in 14 inch lengths.
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WELDING OF STRUCTURAL STEEL
American Welding Society
203. General

Unit stresses specified herein are for welded joints in which resi-
dual stress due to welding and restraint of parts during cooling have
been properly controlled and kept as low as possible, by using a
planned sequence and procedure of welding.

204. Unit Stresses in Welds

(n) Welded joints constructed with the base material and filler
metal prescribed in this Code, shall be proportioned so that the stres-
ses caused therein by the loads specified in the Building Code shall
not exceed the following values:

Permissible Unit Stress

Kind of Stress Pounds per Square Inch

Tension on section through throat of Same as corresponding al-

butt weld lowable stress for base
metal

Compression on section through throat Same as corresponding al-

of butt weld lowable stress for base
metal

Shear on section through throat of Same as corresponding al-

butt weld lcm;ahle stress for base
metal

Shear on section through throat of
fillet weld, or on faying surface area
of plug or slot weld 13,600
(b) Tiber stresses due to bending shall not exceed the values
presceribed above for tension and compression, respectively.
(c) Stress in a fillet weld shall be considered as shear on the
throat, for any direction of the applied stress.
d) Plug or slot welds shall not be ascribed any value in re-
sistance to stress other than shear,

SAFE ALLOWABLE LOADS FOR FILLET WELDS IN SHEAR
Throat of Weld (Effective *Pounds Per

Th t) Filsllie\(\)r’t 1d i 1
roa “ille e Lineal Inch
(a) Fillet Weld: The effec-

tive throat thickness of s 1300
a fillet weld shall be the s 2400
shortest distance from 2000
the root to the face of fg 3600
the diagrammatiec weld. 15 4800

(The effective throat
thickness of an equal-
leg 45° fillet weld is
0.707 times the normal
leg size of the weld.)

(b) Butt Weld: The thick-
ness of the thinner of
the parts joined.

For dynamic, vibrational or lifting loads, the unit stress of fillet
welds, or the strength per lineal inch, should be reduced, depending
upon the severity of the load.

Approximately 14" should be added to the designed length of
fillet welds for starting and stopping the arec.

All of the above based on the use of covered electrodes only.
*When two members enclose a thin plate or section, do not use

double the above allowable stresses withcut investigating the value
of the enclosed section.
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WELDING SYMBOLS

The welding symbols shown herein provide the means of placing
complete welding information on structural drawings, They are the
standard welding symbols of the American Welding Society. For
complete instructions concerning the application of these symbols,
refer to the bulletin “Welding Symbols and Instructions for Their
Use", published by the American Welding Soclety.

ARC AND GAS WELDING SYMBOLS

TYPE OF WELD FIELD | WELD
GROOVE IPLUG WELD| ALL |FLUSH
BEAD |FILLETIoquRRe] v [BEVEL] U | J_|%SLOT AROU

=IN[1II\VMVIVIVDIN7| @ |OI—

LOCATION OF WELDS

ARROW (OR NEAR) OTHER (OR FAR) BOTH SIDES
SIDE. OF JOINT SIDE OF JOINT OF JOINT
E FIELD NCLUDED ANGLE ELD ALL
S RoTe s WELD “- 46°~ \ INCREMENTY A

_., sazz‘% s muunj
X | A RO
/ET Lﬁ s.ﬁ SR00T jSEE OFFS% PITCHOF

SIZE “FLUSH SIZE ENING/NOTE 54 5TAGGERED? INCREMENTS

1. The side of the joint to which the arrow points is the arrow (or
near) side and the opposite side of the joint is the other (or far)
side,

Arrow side and other side welds are same size unless otherwise

shown,

3. Symbols apply between abrupt changes in direction of joint or as
dimensioned. (Except where all around symbol is used.)

4. All welds are continuous and of user's standard proportions, unless

aotherwise shown.

L

5. Tail of arrow used for specification reference (tail may be omitted
when reference not used).
E. G. “C. A"—Automatic shielded carbon arc.

“8, A"—Automatic submerged arc.

6. In joints in which one member only is to be grooved. Arrow points
to that member.

7. Dimensions of weld sizes, increment lengths, and spacings, in
inches.

Fig. B-1—Legend for Use on Drawings Specifying Arc and Gas
Welding.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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Arec Welding Electrodes, as follows:

The welght of shop and fleld welds will be based on the gross
weight of electrode required to lay the weld, calculated as follows:

1. For standard equal-leg fillet welds, the weights of electrodes
ghall be calculated in accordancee with the following table.

WEIGHTS FOR STANDARD FILLET WELDS

y Gross Electrode Required
Specified Weld | - “Lbs. per Foot of Weld
Inches Continuous Intermittent *
15 08 09
& 15 17
}o 25 .28
5 .36 40
iz 50 55
1g 83 91
5% 1.25 1.40
34 1.75 1.95
% 2.35 2.60
1 3.00 3.30

L “{eld length less than 32 times the specified
size.

1t Net length as called for on the drawings,
exclusive of starting and stopping ends.

2. For unequal-leg fillet welds, the weight corresponding to the
smaller leg, in the above table, shall be multiplied by the
ratio of the longer leg to the smaller leg.

3. For all groove welds, the welght of electrode shall be calcu-
lated by adding 1009% to the welght based upon the net theo-
retlcal weld cross section and length., The net theoretical
volume of a square groove weld with zero root opening will
be calculated as If 14" open.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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Section
R=-R’

L 1

STANDARD DIMENSIONS AND WEIGHTS OF
STRUCTURAL RIB BOLT AND ANCO NUT
Head—A. B. A.Standard, Nut—U.8.8.—C.P. Hex. Anco. = Wt.—Lb. weight
per 100 bolts and nuts.

Bolt Diam, D 3 ¥ 5% 5 % 1
Hole Size v s # H H Iy
. Lgth
TJ}'?;-?B ol L[ wr] L |wrefL|wrL|welL| W L|wE
R e )
& ¥ 4| 10.0] 14| 20.0 lg e R TR F [Cen b S S L
&k M4 1¢| 10.5 lz 20.2| 1 36.0| 14| 57.5| 13| 87..
& 5 1 10.8] 1 21,0 14| 37.2| 135] 50.5( 13| 90.0... -
& 34 1% 11.0] 1% 22.0] 1 38.0| 13¢| 610 175| 92.0/....|...-.
& I3 14 11.3] 1 22.21 1 39.2| 174| 62.2| 2 93.5] 23| 130
&1 1 ‘} 11.7] 1 23.0| 1 40.0f 2 63.0 25 095.0| 2141 132
I &£ 124 | 1 1 12,0 1 24.0) 1 41.5| 2| 66.0] 214] 98,0 2;2 136
11 &l | 1 1 12.21 1 24.3| 24| 42.0] 2}4]| 67.0{ 234/ 1000 2 138
1% &135 | 1 1 12.5| 24| 206.0 2& 44.0| 2%| 69.0 2i2 102,0] 2%4| 141
Idg & 114 | 1 2 12.8) 22 20.5| 2 44.5) 2} 70.0| 2 104.0] 25%§] 144
I &13 | 1 24| 129 2 27.0| 24| 45.0] 25%4] 71.3| 23{| 105.0| 234| 146
Ik & 134 | 18- i)eanciafsaifinesn 2 46.5)| 23| 73.5| 2724/ 107.0| 3 148
1 & 13§ Y o culonsncilonsefnners 2 48.0| 2724] 75.0/ 3 100.0| 31§| 152
14 & 2 1 2 49.0( 3 76.0] 31| 111.0( 34| 154
2 &2 | 2 2 50.0] 3| 77.5| 3}4|113.0| 33| 156
2& E2M | Syliiailiiena]vriifavens 34| 51.0| 34| 78.5| 33¢| 115.0| 314| 158
2R &235 | 249 iofresai]onmnfranns 3 52.1| 3%| 80.3| 3'9|117.0| 3%;| 161
2$: &2l | 2 Bl ieen JLE 82,5 35¢|120.0| 334| 164
28 & 254 | 2 ifevh 3% .| 88§| 83.5| 33| 121.5| 34| 166
2 &2 | 2. .. |oest o] re s Ikl e 33| 850 37| 123.0| 4 168
2R &218 | 2. . ] co]isei]ovens 3 2 315 86.5| 4 125.0| 434( 171
2H &3 2 5 ¢ | [ 4 88.5| 41¢| 128.0| 44| 174
I &34 | AWl oevii]iini]inen 3tE]--.-.. 414 S0.4| 43|130.0] 435 176
3k &£34% | 3 ahaaliesive crcakissae] Bl ST 43| 91.0] 435 133.0| 44| 179
31&3% § O Pl Basrebwiaie :l‘z ..... 434 93.0] 414| 136.0| 455 182
I &3 | 3 o S weal S i 4191 05,01 435 139.01 435 185
th.OfThd." T" 1] 1] ¥ 19
Thik. Of Nut“N" gg E 1
Nut Across Flats $ ] 14 14 1 154
Wt. Per 100 Nuts 3.3 9 12.6 21 31.7 47.5
Diam. C # i i i # 14

These bolts, easy to install and remove, fit a punched hole, and are used as a substi-

tute for field rivets or machine bolts. !
They are made of carbon manganese steel, 70000 p.s.i. tensile strength, The nuts

lock or unlock with an ordinary wrench, They are approved by many States and Cities.

We furnish these bolts at an extra price.
We can also furnish a similar Dardelet Rivet Bolt with self locking thread and

special nut.
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140
SCREW THREADS
Amaerican National Form
American Standard, B 1.1—1935.
{1
DIAMETER AREA
T | N | o | e | TR
n In. In In. Sa. g:k tnch
185 049 027 20 3 2.675 7.069 5621 4
294 110 068 16 3 2.925 B.296 6.720 4
A00 196 26 13 33 3.175 9.621 7.918 4
507 307 202 1 3 3.425 [ 11.045 9.214 4
E 620 442 302 10 4 3.675 | 12566 | 10.608 4
a3 601 A9 9
4 3.798 | 14.186 | 11.330 2
] -~ x 'gg; 2 4% 4028 | 15904 | 12741 zﬁ
1 1,064 227 ‘890 7 4 4255 |17.721 14221 284
1 1.158 1.485 1.054 6
1 1283 | 1.767 | 1.204 6 g :% ;?ﬁ :?;763 g}é
! Ui el BRCCad 52 4.953 | 23758 |19.268 2&
2 1711 | 3142 | 2300 41 | B 5.203 | 25.967 | 21.262 2%
2 1.961 3.976 3. 414
2 2.175 4.909 3.716 4 6 5423 | 28.274 | 23.095 2
2.425 5.940 4.619 4
Bizes over 4" are old U. 8. Standard; there is no American Standard.
Dimensions are maximum: specify “Fres Fit—Class 2.”"  For Bolta from 234" to 6" diameter It
is always necessary to bill the number of threads per inch.
LENGTH OF BOLT THREADS
American Standard, B 18.2—1941.
Diamatsr of Balt, Inches
of Boit | 1 134 [ 134 |1
£ [ o s 0 [ ] o Lo T B o o [ o] »
M Thraad Langth
1 H M| X X
14 Yly 1 1 1
1? 3 ﬁ : [ 1% |1k
1 é v Il 1 13 [13¢ | 134
2 1 |1K |1 134 | 1% I%g 134
24 1 14 Tﬁ 10 | 1% |1 2 2
3 1 14 |1 134 [13g |14 |2 | 2 2
4 1 |14 |14 1§ 2 |25 |25 |2 2%% | 3 3 3y
5 134 1i§ lg 1 2 |2 |24 | 2 234 |3 3 4 |4 4
6 g |1 1 14| 2 |24 |23 |3 3 3 3 4 |4 4
8 6 |13 114 (1G] 2 | 2 | 215 |23 | 3){ |3 Al ol IO i 3 I
10 10 | 114 (103G | 20¢ | 21 | 205 | 235 | 3ig |33 | 43¢ | 43¢ | 434 | 43¢ | 4
12 134 | 134 [113g | 21¢ | 21 | 23§ | 23 | 3l | 3% 4%4 53 | 53¢ | 61§
16 1 (13 | 106 |1mag | 23¢ | 214 | 234 | 334 | 35 | 33 | 415 | 43§ | 63§ | 5% | 6
20 1 1 1 1) 2 2 | 2 3 4 | 455 | 435 | 4 5 5 614
30 134 (1| 215 | 214 | 2% | 3 4 |43g| 53 |53 | 6lg | 614 | 615

For intermediats bolt lengths, same minimum thread length as for next shorter tabulated length.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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BOLT HEADS AND NUTS

)
L)
LN H
American American
HEADS AND NUTS Standard Btndard | e T e o e manalons
Rogular Hibeny American Institute of Bolt, Nut and Rivet
— Manufacturers, American &hﬂfn;d [:] ||.l'.2-+|?ll.|‘I
Height, H %0 #D+3he” ..A e Samdarac kit tandars
Short Dia., F 1% D 144D + 34" l.lnw;dr:t.::':.ndm:nanrﬂ“ :&m:i f:;rler w::l““
Haight, N “D D ::;:'n the hbll. Furh:?u wlth.wnlm:n‘k" ot
NUT T :‘hvl'“ { angle is 78 degrees, the same as for
vt D £ [1 A ot 8 340 447
STANDARD DIMENSIONS
HEAD m NUT
of |. Hexagon 2 Square £ | Hexagon BSquare
Bolt 5 Diameter, In. Héight| Dismeter, In. ol ,§ Diameter, In, Hwtf Diameter, In.
In. Toog [Short | ™ [ Tong | Bhort In. Long | Short | ™ [ Tong | Short
4 B | K A
K wl | w| w| n 8l | 2] #| %] #]| #
1% ;ﬁ Y| M b7 % K e lig b
Wl ¥ | M|l 1 5 g |1 Y | 1 1
H g | i5g) 14| 154 | Tag W38 1% | us | il 1hg | 1
;2' };? I;"i %ﬁ }:{c 1}’6 21 Ba | 13 | 3 | 1] 134
2 "4 | 1% }L‘ : ::: " }%?. IH f;: “ ]i
e P 3 e Lis e | 1104
i k| g & | 38| 1E 1 |5 | 2| e[ ng | 2 | 13"
AR R AR AR AR g (%[ 3¢ | 24 | g | 2dyl ok
134 ng |2ty | wgl 20l aig Ma || 2| B4 | 1% | 3| B4
1ig E 25 | 28 [0 g | 24 134 25 | 2% | 13 24
15 | 5| 20| 2e | L | By | 2 1y | | 21| 23¢ | 13§ | By | 234
1% |. 3 25? 134 | 3% | 2% 1 & 2541 2045 | 135 | 3lg | 24
1 E Bp | 2%4| 1% | 335 | 24 l;z Sy | 2 | 13| 3% | 2
2 <34 |3 154 | 43 | 8 : 'AR il Rl RU B B R
P 34 | 3% | 1 4{:2' 3% 2 m’ 8% | 3% | 2 4 | 3L%
R R AR R R AR AR 55 (8| bs |39 | 25 | 80| 3
3 S| 43 | 2| 6% | 4% w2 b2 | B |
3 LR 624 | 434
WROUGHT WASHERS
“Bize of | Diame- | Size of Number | Size of | Dinme- | Size of Number
Boltin | terin | Holein| Gauge in Boltin | terin | Hole in | Gauge in
Inches. | Inches | Inches 1.001b. | Inches | Inches | Inches 1.00 1b
ﬁ % 16 149 1 2y 1 8 4.5
16 111 1 3 1 8 3.8
1 P\ 14 67 1 3y ) & 7 3.0
134 12 26 1 3§ 1 7 2.6
13 10 13 1 3 l§ 7 23
2 9 9.1 1 4 1 T 20
Sg 8 6.5 1 I.g 2 7 1.8
1 2 1 8 5.3 2 4 24 7 1.8

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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UPSET SCREW ENDS FOR SQUARE BARS

Diameter Area Diameter | Length Area Weight | Add
or Side of | of Body of of or at Root of perlfunt for
Square Bar Bar Screw Upset Thread Nu‘l:;ber of Bar | Upset

Threads
Inches | Sq. Inches| Inches Inches | Sq. Inches Py S Pounds | Tuches
14 .26 % 4y .302 10 L8650 | 4
111 .301 1 44 .B50 1,328 Y
3 .563 134 43 604 1.913 | 44
% .766 134 1.057 6 2.603 | 5%
1 1.000 114 1.295 3.400 | 4%
14 1.266 15§ 54 1.515 514 4.303 a4
1% 1.563 1% 53 2.048 5 5.312 | 5%
1% 1.801 2 54 2.302 414 6.428 | 4}
14 2.250 2 53 2.650 414 7.650 | 4M
1% 2.641 235 3.419 414 8.078 5
1% 3.063 244 3.715 10.410 | 44
1% 3.516 254 61 4.155 11.950 | 4M
2 4.000 2% [ 131 5.108 13.60 5
24 4.516 3 614 5.428 314 15.35 44
2% 5.063 3y 6% 5.957 314 17.22 | 44
2% 5.641 3% 7 7.087 34 19.18 54
24 6.250 34 7 7.548 34 21.25 4%
2% 6.801 35 ™ 8.171 3y 23.43 44
2y 7.563 374 734 9.305 25.71 | 8%
2% &.266 4 74 9.993 28.10 4y
3 9.000 414 T 10.706 30.60 a4
a4 9.766 434 12.087 244 33.20 54
34 10.563 4lg 12.743 2% 35.92 5
3% 11.301 434 84 13.544 2% 38.73 5
3y 12.250 474 84 15.068 25¢ 41.65 (321




\ ST. PAUL FOUNDRY & MANUFACTURING CO. 143
\
UPSET SCREW ENDS FOR ROUND BARS
Diameter Area Dinmeter LonFth Aren Weight Add
of of Body ol o o at Root of | Number |per Foot for
Bar Serew Upset Thread of I?:r Upset
Threads
Inches 8q. In Inches Inches Sq. In. per Inch | Pounds | Inches
14 196 3§ 1Y .302 10 068 | 63
5% 307 % 14 420 | 9 | 1.43| sy
T 1 14 550 8 102 | 4y
% 601 1% | 4% | .83 7 2.0 | 6%
1 785 1% | s 1.067 6 2.60 | 5%
1% e | 1% | &5 | 1.2% ] 8.379 | 4y
14 1.227 154 5y 1.515 5% 4173 | 4%
1% 1.485 1% I3 1.74 5 5.0 | 4
1% 1.767 2 514 2.302 414 6.008 | 5%
1% 2.074 234 53 | 2.650 114 7.060 | &
1% 2.405 | 2% | &% 3.023 415 | sam | 4%
—mk | aTe 2% | & | 3.4 435 | 9.388 | 43
2 3.142 TS R 3.715 n 1068 | 4X
214 3.547 28 | ey | 4.5 n 12.06 n
2y 3.9% | 2% | 63 | 5.108 4 13.52 54
T2y 4.430 3 614 5.428 3% | 15.07 T
214 4.909 3% B3 5.957 315 | 16.60 1%
254 5.412 8y 634 6.510 | 8% | 18.40 414
2% 5.040 % | 71 | 7.087 315 | 20.20 114
2% 6.492 354 T, 8.171 3% |20 54
3 7.000 | 8% | 7% 8.641 3 24.03 5
3% 7.870 8% 734 9.305 3 26.08 54
34 8.296 4 7% 9.903 3 28.20 43
3% 8.946 4% 7% 10.706 3 30.42 4%
34 9.6 | 4% | s 11.320 2% |27 | - 4%
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LATERAL AND SWAY BARS
Dimensions for Loops and Forks

2°0 o LaTERALS. ]
5°0° « Sway Ro0s.

e —
Q) () Jo
— —

FORMULA: LENGTH IN INCHES BEYOND PIN CENTER TO FORM ONE EYE

EQUALS 3.7(P+R) 45

D‘lﬁlﬂ— Diameter of Round or Side of Square Bars. D!;m-

_Pins | 37| A | |7 |1 A a7 |17 | 17| 157 27 | 257 27| _Pins
1 1144 1244

15| iasi| 15%| 1850 15| 18| 134 1034 B
13 144 1434| 15} | 155%%| 1634| 16%%) 17 17| 18 N
e | ol s s sl or | eme | el sl st o 2
Bﬁ ITK Lg| 18 183¢| 181¢| 193 198 201g| 203¢| 2115| 21%4| 22145| 2284 124
2 18 35| 18%4] 1935] 1934| 2044 20 211§| 2135] 2214] 22%4| 23 23y M
a 187 19 20 20 21 21 22 22 23 23 24 24 3
3§ 19!’2 ’52 20;:’ 31% 21;2 ZEﬁ 22% 23“ 23& 24 242 24% 25% M
3 203 Lg| 213%g| 2215| 2255] 23 23 24 243%| 2414| 2534| 2514| 264 ]
3% 215 15| 223 23 2315| 24 2435) 24%4| 255%4| 2534 26} | 263 27Ty M
4 2244) 23 2314 24 243¢| 2474 2535 2514 26| 2634| 274 | 27%| 28y 4
f | B3 HA e S S B UL ) 2B B A 87 b
43 2535| 2514| 26| 263 2TH | 273 23‘% 28ig| 20" | 20i¢] 30 30| 31 4
5 26| 26%| 27| 27%| 28| 28%) 20 20141 30 30| 31 313¢| 3134| &
5y 2715 | 27%;| 2815| 2834| 20 | 20i5]| 30 | 303¢| 31 | 3134| 31%4| 3244| 32%| S
b5l 2815| 28 29 29 30 a0ig| 31 313 31%4| 32| 32%| 33| 33%)] 5%
53 29 20 30 30| 31 13| 3134 3214 323 | 3344 | 3354| 34145| 34%4] 5%
i) 30 | 30| 31 | 3134) 3134) 323] 323| 33| 333%4| 3414] 342 35 | 35%) 6

SIZE OF FORKED EYE FOR ®* OR ® BARS.

Diameter of ® or
13014 134 {1 % mlm

Sideof WBars | R | | 84| ¥
Sideof Wfor Eyel F | 3| Jal 4

g_
=
s

b
% Ml %l 4

G = Thickness of Pit. - '
Maximum Shipping Length Should Not Exceed 35 Ft.

Wan
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TURNBUCKLES & SLEEVE NUTS
ALL DIMENSIONS IN INCHES
e EEEEEY “-§-»
WNLAT N Pl

6" —B
c

_FT

Drop Forged Steel—Weldless

DIMENSIONS

SLEEVE NUTS

Inches

Weight
D C B E G Poluunds
| M| & % | # .41
| 74 % # |14 | .70
5% | TH # H |14 -89
| 8% | 1k # |18 | 1.2
7% | 8% | 14 14 | 176 | 1.46
1 83 | 13 | 18 |24 | 2.27
134 | 9% | 1% 143 |28 | 2.72
14 | 9% | 1% 18 |24 | 3.58
13 | 9% | 1# 1H | 2% | 4.13
134 | 104 | 24 13 |34 | 5.2
15 | 1044 | 24 14 | 34 | 5.88
13 | 11 214 215 | 3% | 7.05
2 11y | 2% 235 |4 9.95
2} | 12 | 3% 24 | 4% | 18.00

214 | 133 | 3% 3 5 |[23.25

23 | 14Y | 44 3} | 5% |31.50
3 15 4% | 8% | 634 |39.50

Clear | Nut |Length| Min. | Max,
Screw Width| Width

U|C|N|L|S8|W

Wiht.
Lbs,

4 | 41| 414/13
43| 434 g% Ig% 6la| 71
5

414| 434 1 1
5 L|1415| 714| 834
5 | 54| 515|156 | 754| 8%%

54| 55| 534|154 8 | 914
5l 534 6 |16 | 834 934
534 6 | 614|1615 834(101¢
6 | 614| 61217 | 9141034

55
75
110
122
142

157
176

CLEVELAND CITY
FORGE CO.

Weights given are for Turnbuckles only.
1'5{,,82% and 23 properties same as 2, 234 and 2%, respectively.
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STANDARD CLEVISES
DROP FORGED—WELDLESS -
CLEVELAND CITY FORGE CO.

Diameter D for Various Sizes of Pins (In Inches)

DIAMETER OF PIN—INCHES

vl
&5

511

&

114

1| 2

24

214

234| 3 |34[318(3%{| 4 | 44

SRR

ShiRati e SR aa

6562 63 6000 63 63 62 15 1S 1S 1S 1S 1S B9 1S i s i i
o

o

4

219

i

N

Ty
T GICOCOCOCONIROND | =

E N

BN
eI CItOCET
: Gl T
: W o

adad

. &I’IL‘!&‘U!‘-#QJ&GW““: :
i oottt ndadagt v v e

L BEoonGacaas; ot o

D NNNNoSo@saam; o

P RO IRSHOS, e

EORLRLRLL AT
L L L e
000000 06 00,00 00 06 0 06 o ~d ~d ~dmd " ©
000005000000 00 00 B 00 LE G0 OB LB+ - -

96 00 0f 00 00 00 00 00 00 00
00 0n 06 00 00 00 06 00 00 00

To find the proper size of eye for any combination of tap and pin size, find the point
where a horizontal line from the tap diameter meets a vertical line dropped from the pin

diameter,

The above chart conforms with the recommendations of the American Institute of
Steel Construetion; that is the net area thru the pin hole is at least 135% of the net area

of the rod.

Clevis D N Max. w T A Max. Grip
No. u P
2 214 1 134 5 1
3% 3 lﬁ lg 114 ﬁ 5 1 ﬁ
34 31 1 1 134 1 6 134
1 1 13 184 2 ia 6 2
5 5 214 21% 214 4 7 214
[} 6 23 254 3 8 3
7 7 3 3 34 7 9 314
8 8 4 4 4 1 10 43

NOTE: In ordering be sure to state size of tap, whether R. H. or L. H., size of pin or
pin hole, and size of grip opening.
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Mo vcw Satocws sorialeon

Lrlonce Solivean suds -prio

o

—

To obtain grip, add &°

for each bar.

PINS AND RECESSED PIN

All Dimensions in Inches
T

Nuts threaded 6 threads per inch.

To obtain distance between shoulders, add amount given In table to
Erip.

i A Dinmeter < o,
Plametig o Fin | Al | 2 R
a (=1 a1 " 0.
a 3 n m e 22 >
t [ =] B A
2, 21 |1 1 R % 2% 5% | 11| PN 21
214, 23 .‘:a.!'i 1 | o 3nl 44 3 5 1 17| PN 22
3, 34, 34 |23 |1 g | 4pl 8| 3 2 25| PN 23
35, |3 1 1 sh sl al % |2 37| PN 24
43, 435, 43¢ (334 |1 1 53| 63| 5 3 16| PN 25
2ot B¢ |& 1 1 6| 7% 5 ;s 3 6.2| PN 26
534, 6%, 6 |43 |1 1 7| 8i4l 6 1 7.8 PN 27
635, 614 |5 1 1 75| 8% 7 4 9.9| PN 28
i, 7 |5y |2 1 sl 9 744 5% | 118 PN 20
0% 7y 155 |3 17 | 84| 10| 8 5 5% | 14.3| PN 30
73, 8, 8% (6 |2 2 0% mﬁ 8 54 | 1858] PN 31
g -0 |6 |32 a9¢ | 108g] 11%3) o8¢l 32 | 54 | 2358 PN 32
ols. 10 s |28 2ig | gl 1371 1084l 85 | 54 | 311l PN 33

Hm-imnul or Vertical Pin Finished

COTTER PINS

All Dimensions in Inches

Horizontal Pin Rough or Finished

Hand

o
B

Cotter Pin

Cotter

d

;

.

1
|
2
234
2
2
3
3
3

S Y

50 00 00 00 1S DS B BS e e =

b
-

Net Grip +34”

P N

B3 B0 G2 B2 B3 13 1D B e e e

Net Grip 3¢

SISk IWW zuu
g{ -]
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PINS

AREAS AND WEIGHTS
VALUES IN SHEAR, BEARING AND BENDING

= Baaring Resisti
Waight par Foot Shear any
) A Modde | Siie | Dowls |1 T:;:a =
] s .
P | e | o | ewea |8 | | SRS | | A
per Sc. In. | per Sq. In. | per Sq. In. | Per 54 In.
In, In? Lb. Lb. Int Kipa Kips Kipa Kip Inches
1 .79 2.67 a0 1.8 23.6 32 3.0
1 1.23 417 .19 18.4 36.8 40 57
1 1.77 6.01 .33 26.5 53.0 48 9.9
1 2.41 8.18 53 36.1 72.2 56 15.9
2 3.14 10.68 J9 47.1 943 64 237
2 3.98 13.52 1.12 50.6 119.3 T2 33.6
2 4.91 16.69 1.53 73.6 147.3 B0 45.9
2 5.94 20.20 2.04 89.1 178.2 88 61.2
3 7.07 24.03 2.65 106.0 2121 96 79.5
3 B8.30 28.21 3.37 1244 248.9 104 1011
3 9.62 a2mn 4.21 1443 288.6 112 126.3
3 11.05 37.55 5.18 165.7 3314 120 155.4
4 12.57 42.73 6.28 188.5 377.0 128 188.4
4 14.19 48,23 7.54 2128 425.6 136
4 15.90 54.07 8.95 238.6 4771 144 268.5
4 17.72 60.25 10.52 265.8 531.6 152 3156
5 19.64 66.76 12.27 204.5 589.1 160 368.1
5 21.65 73.60 14.21 3247 649.4 168 426.3
5 23.76 80.78 16.33 356.4 712.7 176 489.9
5 25.97 88.29 18.66 389.5 779.0 184 559.8
1] 28.27 100.2 96.13 21.21 4241 848.2 192 636.3
6 30.68 108.5 104.3 23.97 460.2 920.4 200 7191
6 33.18 117.2 1128 26.96 497.7 995.5 808.8
6 35.79 126.2 | 1217 30.19 5368 | 1074 216 905.7
7 38.49 1356 | 1309 33.68 577.3 | 1155 224 1010
7 41.28 145.2 140.4 kril 619.2 1239 232 1M
7 44,18 155.3 160.2 41.42 662.7 1325 240 1243
7 4717 1656 | 160.4 707.6 | 1415 248 13N
B 50.27 176.3 | 170.9 50.27 7540 | 1508 256 1508
B 53.46 187.3 181.8 55,13 B0.B 1604 264 1654
8 56.76 *| 198.7 192.9 60.29 851.2 1702 272 1809
8 60.13 2103 204.5 65.79 902.0 1804 280 1973
9 63.62 2224 216.3 71.57 954.3 1909 288 2147
9 67.20 234.7 228.5 77.70 1008 2016 296 233
9 70.88 247.4 241.0 B84.18 1063 2127 304 2525
9 74.66 2604 | 253.9 91.00 | 1120 2240 312 2730
10 78.54 273.8 267.0 9818 178 2356 320 2045

Pins up to & inch diameter are usually purchased as cold-rolled shafting and require no
finish, Larger pins are forgings, purchased rough-turned leaving Me” finish all over.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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STANDARD CAST IRON BEVEL WASHERS AND
CHECK WASHERS

il i A@\mﬁ’n e
vy 4 Ny
NOLE CORED 7O ST, J -
Valla

™ v
23 4
=3
Std. Check Washer No. 1

Cc‘?’“gqx

HOLE CORED 70 SUIT ] N
THREAD DiAM, OF ROD,
2 2 el
z" g"
; | ===
Std. Bevel Washer. 8td. Check Washer No. 2
Wshr| Dimensions in Inches of Std. Cast Iron Bevel Washers Sizeof Slot] Chk.| Rod
No.| A, B, C, Dy E F  GIH|TL | J| K Rad.‘ Req'd. |Wshr(Thrd
T | 23| 11| 134| 134 124 13¢| 12| 6| 12| 0| 136 |43 |10 x 2%| 1 | %"
2|2 134] 114| 114| 134 12| ©| 12| 12| 1 4;? 14 x3 1 2/3
8|2 2141 214| 13g| 11}4| 134 12| 12 12] 1 4 lﬁ x 3i2 1 to
4 |3 2% 3 25 11| 13¢] 9| 12 6| 12 1 4% 14 x 4 1 ) 1.4
5 | 23| 13| | 15| 13a| 134 12| 3| 12| 6| 136 |43 |13 x 23| 1 |rd.
6|3 2 1 14| 2 2 12) 6 12| 9| 134 |63 (114 x 3% 2 [1l4°
7|3 2 2 24 2 2 12| 9| 12| 12| 1% | & 174 x 43g) 2 | rd.
8 |4 3 3 2191 2 2 12| 12 g]12| 1 5 14 x5 2 to
9 | 5lg| 3% 44| 3 2 2 9] 12 6| 12| 134 |5 14 x 64| 2 l,‘xj'
10 | 3 2+ 1351 1HI 2 2 12' 31 12! 6| 1% 156 174 x 3%l 2 ! rd.

STANDARD ROUND CAST IRON WASHERS

Size of Dimensions in Inches A‘Eprux. '

b.
'y
Sheem g'%
X EREE Twnes |
£

60 COBIBIBD B3 et et st
S SRR BREE (v
o
| 58
£8 =il 7z

BORD o o ot

SURRR SR
SRR SR SRR

=)
BOBD et ot ek

1 3
lal 2. | 1, g | o
. B 186
' 2 Tiq 414 1288
i 2 T4 38 5 1600
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SEPARATORS FOR STRAIGHT AND SLOPING FLANGE BEAMS

Separators With One Bolt

Beams | d I h | e|t a
6 435123 5| 114
g 5 1214 5| 1)
8” 5212%| 5| 114

i 61513%| | 114
107 7%|3%| 5| 1}

Separators With Two Bolts

Beams | d h e |t a
12”7 | 6 9 |14]| 3%| 14
14" 6 11 [215] 35 115
15" 6| 11 [214f 35| 114
167 | 9| 12 |14 %| 114
18”7 | 9| 14 [214] 34 114
207 | 12| 1514(137| 34| 114
21”7 | 12| 1615|12}4| 34| 115
24”7 | 12| 20 4| %[ 14

Separators With Three

Bolts
Beams | d h e|t]a
26” | 9|21 |14 3|11
277 | 5|33 |213] 5|11
28” | 923 [215] 34|114
30" | 9|25 |3145| 84[115
38" | 9|2734|434| 34[115
36” |12|30 (3 3114

Separators are made of steel
plate with pieces of 3{" gas
pipe welded to ?Iste.

Bosltel—usual 34" small beams

Dimensions shown are for nom-
inal size beams. For heavy
beams use same construction
and give dimensions as re-
quired.

Where permissible and for light
loads use gas pipe separators.

A
g

=

a

i

—— ~—

=——=0
a
i
= =,
=) =

e
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ST. PAUL FOUNDRY & MANUFACTURING CO.

AUDITORIUM ANNEX, ST. PAUL

230’ x 300’ - Steel 2,000 Tons
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PART II

GREY IRON AND ALLOY IRON CASTINGS AND
MISCELLANEOUS PRODUCTS

Alloy Irons
Cast Iron Columns-Safe Loads
Cast Iron Columns-Bases, Details

Cast Iron Rings and Covers

Cast Iron Sewer and Road Castings
Cast Iron Special Frames and Covers
Cast Iron Steps and Steel Ladder Rungs

Cast Iron Cleanouts

Cast Iron Stacks

Coal Chutes

Sidewalk Doors and Frames
Cast Iron Chimney Caps

Cast Iron and Brass Thresholds and Sills, Steel Sills
Gratings, Anchors, Stirrups, Ties

Flag Poles, Flag Pole Castings

Treads, Rail Brackets, Circular Stairs, Fire Escapes
Types of Bolts

Machinery and Equipment Repairs
Heston-Anderson Machines
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ST. PAUL FOUNDRY & MANUFACTURING CO.

Bell and Flange Water Pipe Special
Weight 10,000 Lbs.—Inside Diameter 84"

Miscellaneous Small Cast Iron and Alloy Iron Castings
We make castings from a few ounces to twenty tons
We make brass and bronze machine castings
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We make—
GREY IRON-—various grades
WHITE IRON—extreme hardness
SEMI-STEEL IRON—strong
NICKEL IRON-—high pressure, wear resistant
CHROME IRON-—heat resistant
CHROME NICKEL IRON-—high strength

NICKEL MOLYBDENUM IRON—
high strength, wear resistant

BRASS FACED IRON—specialty

CASTINGS

Castings on following pages can be made of the new

Rust-resisting and Stronger
Alloy Irons

Special Designs and Specifications

We guarantee a high quality casting of
40,000 pounds per square inch
standard test

In our research work we have produced
nickel molybdenum iron—
§8,610 Pounds per sq. inch in tension
§,750 Pounds transverse load

I8 Inches deflection
21'7 Brinell hardness

(All on a Standard A. S.T. M. test bar)
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ST. PAUL FOUNDRY & MANUFACTURING CO.

CYANIDE POTS

Used for the Cyanide Case Hardening Method
Stock Patterns on hand
Diameter ...... 6- 8- 8- 8-10-10-10-12-12-12-14-14-16-16-16-18-20-20
Depths ........ 12-10-12-14-12-14-16-12-16-18-14-16-10-14-16-12-12-14
Thickness of metal 35"

NICKEL-COPPER-CHROME-MOLY-ALLOY
IRON CASTINGS
Resist Erosion or Wear

High Tensile Strength
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EXPLANATION OF TABLES ON SAFE LOADS FOR
CAST IRON COLUMNS

The loads in these tables are based on the following formule:

80000

(12L)2

80042

p for round columns.

80000
p = —————— for rectangular columns.
3(12L)2
+—__._

320042
In which—

p = pressure in pounds per square inch,

L = length in feet.

d = outside diameter or least side of rectangle in inches.
Factor of safety, 8.

It is assumed that the columns are set with the care usual in
building work, that the bases have a square bearing, and that the
ends of the shafts are accurately turned to a true plane.

For diameters or lengths intermediate of those given in the
table, the loads may be found by interpolation.

For practical purposes it may be assumed that the loads diminish
in the same proportion as the thickness of the metal, the outer
diameter remaining the same; but where the thickness is in-
creased special caleculations will be necessary unless the new thick-
ness is less than % of the outside diameter,
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SAFE LOAD IN POUNDS FOR ROUND HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

|

o9 g = Length of Column in Feet.
= o T =
L ep 7 s [0 10 i1 12z 13
=]= Es Pounds | Pounds | Pounds | Pounds | Pounds zol:l_n!is_ Pounds | Pounds
14 | 89,000 35,400 31,900 28,800
4 M 54,400 49,400 44,500 40,000
|1 | 67,000 | 60,800 | 54,800 | 49,300
14 56,100 52,300 48,400 44,600
5 M 79,500 74, 68,400 63,100
I 0%l ,800 92, __35,_”0___ 79,300
34 | 104,900 oW, 93,800 88,000
61 133,100 | 126,100 | 119,000 | 111,800
l%- ,099_ 149,600 | 141,300 132,600
34 | 130,000 | 124,900 | 119,600 | 113,400
7]1 166,400 | 159,800 153,100 | 145,100
__| 1% | 199,300 | 191,400 | 183,500 | 173,900
3¢ | 155,400 | 150,100 | 144,800 | 139,000
8|1 200,300 | 193,400 | 186, 179,000
| 114 | 278800 | 269,100 | 250,600 | 249,300
34 | 180,000 | 174,000 | 168,900 | 164,600
1 232,500 ,500 | 220,000 | 213,000
8|1y 274,300 | 266,300 | 257,900
_ |13 | 368,700 [ 359,300 | 348,800 | 337,900
3¢ | 204,600 | 200,300 | 195,400 | 190,300
1 265,500 900 | 253,500 | 246,700
10| 1Y | 322,600 | 315800 | 308,000 ,900
135 | 425,900 | 416,800 | 406,500 | 395,800
1 208,100 L8600 | 286 280,400
134 | 364,500 | 356,600 | 349,400 0,300
11| 115 | 424,800 | 416,900 000 | 307,900
=) 526,600 | 516,000 | 502,600
1 324,800 | 318,800 | 313,600
115 | 402,700 | 396,900 | 389 600 3,
12| 114 | 472,300 | 465,500 | 458,300 | 449,500
i | 501400 | 581800 | 570,900
1 362,600 | 357,900 | 353,100 | 347,000
134 | 443,800 | 438,000 | 432,300 | 424,800
13| 14 | 521,300 | 514,500 | 507,800 i
_ |27 | 665000 | 656,400 | 647,800 | 636,500
1 305,800 | 391,100 | 386,500 | 381,400
134 | 484,800 | 479,100 | 473,500 | 467,100
14| 114 | 569,600 | 563,000 | 556,300 | 549,000
_ |27 | 7290100 | 720;600 | 712100 | 702,800
1 427,400 | 423,000 | 418,500 | 413,100
14 | 523,300 | 519,100 | 513,600 | 506,900
15| 1% | 618,600 | 612,400 | 606,000 | 598,000
_ |2 | 793,300 | 785,000 | 776,900 | 766,600 | 7 | 745,300 | 732,500 | Ti X
1 450,300 | 453,400 | 450,400 | 445,600 | 430,800 | 433,900 | 428,600 | 421,000
1Y | 564,400 o 553,600 | 547,900 | 540,600 | 533,400 517,500
16| 14 | 665900 | 657,400 | 653,100 | 646,300 | 637,800 . 621,500 | 610,400
2 3 847,000 1 832,800 | 821,800 | 810,500 A v
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SAFE LOAD IN POUNDS FOR ROUND HOLLOW CAST IRON
COLUMNS WITH QOUARE ENDS

Length uf Column in Fept.
&‘I}"é‘ﬁaﬁ’f Thickness | Outside
14 | 16 18 20 | 22 | 24 | Lbs per | of Metal. | Diameter.
-P;_"."EE Pounds | Pounds | Pounds | Pounds | Pounds nestioot
14
3 4
4
41 s
S Y
%
1 Li]
1%
%
1 7
14
%
1 s
14 i
Yy
1
14 9
134
X %
A 193,400 | 178,500 | 164,400 | 150, 139,600 88.40 1
A 235,000 | 217,000 | 199, 183,000 169,800 107.40 14 10
836,100 | 310100 | 286500 | 263,600 | 241,500 | 224000 | 142100 | 15
243,100 | 227,400 | 211,800 | 196,400 | 182,600 168,900 98.20 1
286,300 277,100 | 258,300 244,500 223,500 205,800 120.10 1%
346,400 | 821,800 | 301,700 | 285, 260,300 240,600 140.00 114 11
_ 437,500 ) | 381,000 | 361,000 | 328)800 | 304,000 | 176.80 | 2
276,500 | 261,000 | 245,100 | 229,600 | 214,500 200,100 108.00 1
338,000 | 319,000 600 | 280,600 | 262,300 244,900 131.40 14
396,400 | 374,100 | 351,300 | 329,000 | 307,500 287,100 154.70 144 12
_503.500 | 475, 446,300 | 418000 '500 | 364,600 | 195.80 | 2
311,800 279,800 | 264,100 | 248,500 233,100 117.53 1
381,500 | 362,000 | 343,000 | 323,500 | 304,400 285,300 144.20 134
448,100 | 425,100 000 | 379,800 | 357,500 335,100 169.40 134 13
_571)800 | 542400 | 513,000 | 484500 | 456,000 | 427,500 | 216.00 | 2
346,600 | 330,800 | 313,900 | 208,600 | 283,300 266,900 128.10 1
424 600 ,000 | 365,800 | 347,000 326,900 156.50 14
498,900 | 478,400 | 454,300 | 429, 407,600 , 100 184.10 14 14
638,600 | 560, 1000 | 551,500 | 521,900 | 4931000 | 235.70 | 2~
381,300 | 364,100 | 349,300 300 | 317,000 | 300,900 | 137.50 1
467,800 L300 28,600 | 409,100 | 390,1 369,300 169.40 13
550,000 | 527,100 | 505,600 | 482,500 | 458,800 | 435,500 1 134 15
707,500 | 678,000 | 648,300 | 618,600 | 588,100 | 558,400 | 255.30 | 2
413,900 | 399,100 | 383,300 | 367,600 | 351,500 335,000 147.30 1
508,800 | 490,800 | 471,100 | 452 432,100 411,900 181.00 1Y
600,100 | 578,800 | 555,800 | 534,400 | 509,800 485,800 213.50 144 16
773,300 | 745,800 | 716,100 | 687,000 | 656,800 625,900 274.90 2
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SAFE LOAD IN POUNDS FOR SQUARE HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

oy §§ Length of Column in Feet.
g 22| e 7 s 0 10 11 1z 13
%% £% | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
iﬁ 53,800 500 454001 4rgo0 | 7 | etk | oaiass | ok
4| 3| 75000 | 69,000 | 63300 | 57,900 L [ g | s
3 | 91,500 | 86,400 1, 76,100 | 71,000 | 66,000 | 61,500 | 57,100
5| % | 106,400 | 100,600 | 94,600 | 88,600 | 82,800 | 77,000 | 71,800 ;
7% | 120,800 | 114,100 ,300 | 100,400 | 93,600 | 87,100 | 81,300 | 75,500
3 | 138,800 | 142,800 | 127,300 | 121,000 | 115,000 | 108,300 | 102,100 | 98,500
6|1 176,300 | 168,500 | 161,300 | 153,800 6,000 | 137,500 | 129,800 | 122,500
134 | 209,300 | 200100 | 191,500 | 182,600 | 173,400 | 163,300 | 154,100 | 145,500
3 | 170,600 | 165,000 | 159,400 | 153,300 | 147,000 | 140,600 | 134,100 | 128,000
7|1 1 211,500 3 a1 188,100 | 180,000 | 171.600 | 163,800
134 | 261:600 | 253400 | 244,400 | 236,300 | 225,400 | 215,600 | 205,600 | 196,300
34 | 202,000 | 197,100 | 191,600 | 185,600 | 179,400 | 173,100 | 166,600 | 160,900
8|1 260,000 | 253,800 1800 | 239, 231,000 | 223,000 | 214,500 | 207,300
_ | 134 | 313,500 | 305,900 | 207,400 | 288,100 | 278,500 | 268,800 | 258,600 | 249,800
34 | 233,200 | 228,600 | 223,600 | 218,100 | 211,900 | 205,800 | 190,500 | 193,400
91 302,100 | 295.6 280/300 | 282,000 | 274,000 | 266,000 1000 1000
_ | 114 [ 424:200 | 415,600 | 406, 306,600 | 385,400 | 374,100 | 362,900 | 351600
34 | 264,400 | 260,100 | 255,300 | 249,800 | 244,500 | 237,600 | 232,000 | 225,800
1 3421900 | 387,500 | 331,3 000 | 317,300 ,300 | 301,000 3,000
10| 114 | 485,800 | 477,500 | 469,300 | 459,000 | 449,500 | 436,800 | 426, 415,000
2 609,600 | 600,000 | 588, 576,000 | 564,000 ,000 | 535,100 | 506,800
-\ % | 295,800 | 201,700 | 286,800 | 281,800 | 276,800 | 271,000 | 263,300 | 258,300
1 384,500 | 379,500 | 373, 366,500 000 | 352,500 | 343,000 | 336,
AL | 114 | 547,900 | 540,800 | 531,500 | 522,300 | 513,000 | 502,400 800 | 478.800
2 692,100 | 683,100 | 671,400 | 659,600 | 648,000 | 634,500 | 617,400 | 604,000
3{ | 326,100 | 322,400 | 318,100 | 313,500 | 308,400 | 302,000 | 297,400 | 294,900
1 1251100 | 420/300 | 414,800 | 408,600 | 402,000 ] 387,800 | 370,500
12| 114 | 608,800 | 601,600 | 503,800 | 585,100 | 575,600 | 565,400 | 555,300 | 543,400
0 773.000 | 764,000 4,000 | 734,000 ] 718,000 | 705,000 | 990,000
1 466,300 | 461,400 | 456,100 | 452,400 | 445,300 | 437,400 | 430,300 | 423,000
13 | 1% | 570,600 | 564,800 900 | 553, 544, 535,400 | 526,500 | 517,800
115 | 670,100 3 i 650,400 | 640, 6288 618, 100
2 854,800 | 545,900 | 837,100 | 829,400 | 816,300 | 801,900 | 788,800 | 775,500
1 507,000 | 503, 497,000 | 402,000 | 486,300 | 479,800 | 472,500 | 465,400
14| 114 | 731,300 | 726,600 | 718,100 | 709,800 | 701,300 | 691,900 | 681,600 | 671,300
2 936,000 | 930,000 | 919,300 | 008,400 | 897,600 | 885,500 | 872,500 | 859,300
1 | 548,100 | 543,900 | 538,300 | 533,400 | 527,800 | 521,500 | 514,500 | 508,300
15| 114 | 792800 | 786,600 | 778,600 | 771400 | 763400 | 754,300 | 744,100 | 735,000
_ | 2" 1,017,900 {1,010,000 | 999,800 | 990,600 | 980,300 | 968,500 | 955,500 | 943,800
1 588,000 | 584,300 | 581,300 | 575,300 | 560,300 | 564,000 | 557,300 | 550,500
16| 2 1,007,600 (1,090,600 1,085,000 |1,073,800 10&_2_§00_ 1,052,800 1,040,300 |1,027,600
1 628,800 | 625,600 | 621,500 | 616,000 605,600 | 599,300 | 593,600
17 (2 [1,179,000 1,173,000 (1,165,500 (1,155,000 1.146.000 1,135,500 1,123,500 |1,113,000
1 660,800 | 666,400 | 662,100 | 657,000 | 652,800 | 646,900 | 640,900 | 635,000
18| 2 1,260,900 (1,254,500 |1,246,400 (1,236,800 |1,228,700 1,217,600 |1,206,400 |1,195,300
1 710,100 | 706,500 | 702,900 | 698,400 | 693,900 | 688,500 | 682,300 | 676,800
19 2 1,341,000 (1,334,500 1,327,800 (1,319,300 |1,310,800 |1,300:500 |1,287,400 |1,278,400
1 750,500 | 746,800 | 743,900 | 739,100 | 734,400 | 720,600 | 723,900 | 718,300
20| 2 1,420,000 (1,414,800 Il,m.m 1,400,400 [1,301,400 (1,382,400 |1,371,600 |1,360,800
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SAFE LOAD IN POUNDS FOR SQUARE HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

Length of Column in Feet. “iﬂf.h‘
38 35 736 T3 3Tk Tetot | e
Pounds | Pounds | Pounds | Pounds | Pounds o Length. |
........ I ]
e l Q|
o . iy
£ T .8 Lo 5
........ i 74
90,800 | 80,400 A i
102,000 : ; 1 [
121,100 ity 2 N
110,100 800 |~ 89,200 |~ 79,700 | 72,400 58.6 ¥
140,000 | 126,600 | 114,200 | 102,600 | 92700 | 75.0 1 L §
168,900 | 151,900 | 136,900 | #22,800 | 111,000 | 89.8 14
141,100 | 129,100 | 117,300 | 107,300 | 98,100 | 68.0 M
181,600 | 166,200 | 151.500 | 138,200 | 126.300 §7.5 1 s
219,000 | 200,400 | 182,600 | 166,600 | 152,200 | 105.5 | 1} A
i | e | A s | |
_swj@ 1202000 | 270,000 _Mg& 220500 | 14006 14
206,000 | 193,200 | 180,000 | 167,500 | 155400 | 86.7 3
267,200 | 250, 233,500 | 217,400 | 201 112.5 1
378,600 | 855,100 800 1000 ¥ 159.4 134 10
475,200 | 445,600 | 415200 | 386,300 | 358,400 | 2000 | 2
i 225,600 | 212,500 | 199,500 | 186,000 96.1
311,500 | 203,500 | 276,500 | 250,500 | 242,500 | 125.0
443,700 | 418,100 | 393,700 | 368,700 . 178.1 134 11
_ 560,700 ,200 | 497,500 | 467,100 | 436,500 | 225.0 | 2
272,100 | 259,500 | 246,400 | 232,200 | 219,400 | 105.5
354,700 | 338,200 | 321,200 z ; 137.5 1
508,000 | 484,400 | 459,800 | 433900 | 408,700 | 196.6 1% 12
645,000 | 615,000 | 584,000 | 551,000 | 519,000 | 250.0 | 2
308,400 | 381,000 | 363,000 | 345,600 | 328,500 | 150.0 1
487,600 | 466,400 | 444,200 | 423,000 | 402,500 | 183.6 1 ﬁ 18
572,700 | 547,700 | 521,900 | 496,700 | 472,600 | 215.6 1
2,300 | 730,400 | 698,500 | 665,500 | 633,700 | 602,700 | 275.0 2
444,600 | 425,100 | 406,900 | 300,000 | 872,500 | 162.5 1
641,200 | 613,100 | 586,900 | 562,500 | 537,100 | 234.4 114 14
820,700 | 784,700 | 751,200 | 720,000 | 687,600 [ 300.0 3
485,100 | 468,200 | 451,500 | 433,200 | 415,700 | 175.0 1
701,600 | 677,400 | 653,000 | 626,700 | 601,400 | 253.2 114 15
; 869,700 | 838,500 b 772,200 | 825.0 2
528,700 | 512,200 | 495,000 | 477,700 | 459,700 | 187.5 1
00 | 987,000 | 956,200 | 624,000 | 801,600 | 868,200 | 850.0 | 32 16
572,000 | 535,200 | 530,200 | 521,600 | 504,000 | 193.8 1
11,072,300 (1,041,000 1,011,000 | 978,000 | 945,000 | 374.4 2 17
614,500 | 599,200 | 582,200 | 565,200 | 548,200 | 212.5 1
1,156,700 (1,128,000 (1,006,000 |1,064,000 |1,032,000 | 400.0 | 2 18
656,100 | 641,600 | 626,400 | 609,200 | 593,100 0 1
1,239,200 (1,212,100 |1,183,200 1,150,900 |1,120,200 | 425.0 2 19
699,200 | 685,000 | 669,700 | 052,600 | 636,500 | 237.5 1
1,324,700 1,297,700 1,269,000 1,236,600 1,206,000 | 450.0 2 20
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SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUMNS

g 83 Length of Column in Feet.
2€| B&
ZE| 5= 1] 7 s o 10 11 12 13
g| % | Pounds | Pounds Pounds | Pounds | Pounds Pounds | Pounds | Pounds
T4| 34| 98,000 | 90,300 | 82,800 | 75,800 | 69,100 | 63,100 | 57,500 | 52,600
x| 1 123,000 | 113,300 | 103,800 | 95000 | 86,800 | 79,300 | 72,300 | 66,000
6 | 134 | 143,800 | 132,500 | 121,300 | 111,400 | 101,400 | 92,800 | 84,600 | 77,400
T4 % | 121,100 | 111,400 | 102,100 | 93,500 | 85,400 | 78,000 | 71,100 | 65,000
7l 44 153,800 | 141,500 | 129,800 | 118,800 | 108,500 | 99,000 | 90,300 | 82,500
S| 1} | 182,600 | 168,000 | 154,100 | 141,000 | 128,000 | 117,500 | 107,100 | 98,000
T4 | 3 | 143,800 | 132,500 | 121,300 | 111,400 | 101,400 | 92,800 | 84,600 | 77,400
x |1 184,500 | 160,800 | 155,800 | 142,500 | 130,100 | 118,800 | 108,400 | 99,000
10 | 1} | 221,000 [ 203,400 | 186,500 | 170,800 | 156,000 | 142,300 | 129,800 | 118,600
5| 3 | 131,500 | 124,400 | 117,000 | 109,500 | 102,100 | 95,000 | 88,600 | 82,300
x| 167,000 148,500 | 139,000 | 120,800 | 120,800 | 112,500 | 104,500
7 | 134 | 198300 | 187,600 | 176,300 | 165,000 | 154,100 | 143,400 | 133,600 | 124,000
"B | 34 | 194,100 | 183,600 | 172,600 | 161,600 | 150,900 | 140,400 | 130,800 | 121,500
xi |1 ; ; 222,800 ,500 | 194,600 | 181,100 | 168,800 | 156,
12| 1) | 302,600 | 286,300 | 260,100 | 251,800 | 235100 | 218,800 | 203,900 | 189,400
@ | 34 | 165,300 | 158,000 | 151,100 | 144,100 | 136,900 | 128,900 | 121,600 | 114,900
x| 11 211,500 | 202,100 | 193,500 | 184,500 | 175,000 | 165,000 | 155,600 | 147,000
8| 14 | 253,300 | 242,300 | 231,800 | 221,000 | 209,900 | 197,600 | 186,500 | 176,100
TG | g | 218,100 | 208,500 | 199,500 | 190,300 | 180,600 | 170,100 | 160,600 | 151,600
x |1 282,000 | 269,600 | 258,000 | 246,000 | 233,600 207,600 | 196,
12| 1} | 341,500 | 326,500 | 312,500 | 297,800 900 | 266,400 | 251,400 | 237,400
7| 3 | 213,000 | 204,900 | 200,000 | 190,100 | 182,300 | 174,400 | 166,300 | 158,600
x 1 276,000 264,400 258,000 245,300 235,100 225,000 214,500 204,800
10 | 1} | 333,500 | 319,500 | 311,800 | 206,400 | 284,100 | 271,900 | 259,100 | 247,400
7| 34 | 241,500 | 231,400 | 225800 | 214,600 | 205800 | 196,900 | 187,600 | 180,300
il o 312,800 3 202,400 | 278,000 | 266, 255,000 | 243,100 | 232,000
12| 1}4 | 379,500 | 363,500 | 354,800 | 337,300 | 323,300 | 309,400 4 281,500
8| 8 | 257,800 | 251,500 | 244,500 | 236,000 | 228,900 | 221,000 | 212,600 | 205,400
x |1 334,400 | 326,300 | 317,300 400 i 5, 266,900
12 | 114 | 406,500 | 396,500 | 385500 | 373,500 | 360,900 | 348,400 | 335,300 | 323,600
T8 34 | 313,500 | 305,900 | 207,400 | 288,100 | 278,400 | 268,800 | 258,600 | 249,800
3 i 408,600 | 398, 387,800 | 875,600 | 363,000 | 350,300 | 337,100 | 325,600
16 | 134 | 490,300 | 487,100 | 473,600 | 458,000 | 443,400 | 425, 411,900 | 397,600
©| 5 | 275600 | 270,300 | 264,500 | 257,800 | 250,500 | 243,100 | 235,900 | 228,600
x |1 358,100 | 351,000 | 343,400 | 334,900 | 325400 | 315,900
N2 | 1} | 435900 | 427,300 | 418,000 | 407,600 | 396,000 | 384,500 | 372,900 | 361,400
0| 34| 332,300 | 325,600 | 318,600 | 310,600 | 301,900 | 293,000 | 284,300 | 275,400
x |1 433,500 | 425,000 | 415,900 | 405,600 | 393,800 | 382,400 | 370,900 | 359,400
16 | 1 | 530,100 | 519,600 | 508,400 | 495800 | 481,600 | 467,600 | 453,500 439,500
10| 3¢ | 350,000 | 344,500 | 338,100 | 331,100 | 323,400 | 315,600 | 307,300 | 299,000
x |1 457,300 | 450,000 | 441,300 | 432,600 | 422,400 | 412,300 | 401,400 | 390,600
16 | 134 | 550,600 | 550,800 | 540,500 | 520,400 | 517,000 | 504,500 | 491,300 | 478,100
10| 2{ | 407,300 | 400,800 | 393,300 | 385,300 | 376,300 | 367,100 | 357,500 | 47,900
x |1 533,400 | 525,000 | 515,300 | 504,800 | 492,800 | 480,000 | 468,300 | 455,800
20 | 1% | 654,900 | 644,500 | 632,500 | 619,700 | 605,000 | 590,400 | 574,900 | 550,500
12| 1 502,500 | 496,600 | 490,000 | 483,000 | 475,100 | 466,600 | 458,800 | 448,500
16 | 13{ | 828,500 | 818,700 | 808,300 | 796,400 | 783,500 | 769,600 | 755800 | 739,600
12 | 1 657,000 | 649,400 | 640,900 | 631,500 | 621,300 | 610,300 | 599,300 | 586,500
24 | 134 11,000,100 1,086,300 1,072,100 1,056,500 '1,039.400 '1,020,900 '1,002.400 | 981,100
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SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUMNS.

Length of Column in Feet. Weight of
Column
FX T % 18 | 20 | 23 24 Shatt | | bes
Pounds | Pounds | Pounds | Pounds | Pounds | Pounds Foot.
48,000 30.8 3 4
60,300 50.0 1 X
70.600 b8 | 1M 6
50,300 | 40,800 49.2 3§ 4
75,300 62.5 1 x
89,400 | 75,100 4.2 | 1M s
70,600 | 59,300 58.6 34 Fl
90,300 | 75,900 75.0 1 x
108,100 | 90, 898 | 14 | 10
76,400 | 66,000 49.2 i 5
,000 3,800 62.5 1 x
115,100 | 99,500 4.2 | 14 | T
112,800 |~ 97,400 64,500 | 50,400 | 72.7 71 5
145,500 | 125,600 83,300 | 72,800 | 903.8 1 5
175,800 | 151,800 100,500 | 87,900 | 113.3 | 1} | 12
108,000 | 95,500 66,800 | 59,200 58.6 3y 6
138,300 | 122,400 85,500 | 75,900 75.0 1 .
165,600 | 146,600 102,400 | 90,900 89.8 1% | -8
T142,600 | 126,300 88,100 | 78,300 1.8 L7 6
184,400 | 163,300 114,000 | 101,300 | 100.0 1 x
223,300 | 197,600 138,000 | 122,500 | 121.1 14 | 12
151,600 | 136,600 90,400 | 89,800 | 72.7 5§ 7
194,500 | 176,300 128,300 | 115900 | 93.8 1 x
235,100 | 213,000 155,000 | 140,000 | 113.3 | 1% | 10
170,300 | 154,300 112,300 | 101,400 82.0 iy H
1600 | 199 145,400 | 131,400 | 106.3 1 <
267,600 | 242,400 176,400 | 159,400 | 125.9 1 | 12
iﬂ.#m 180,000 137,000 | 125,300 86.7 1 s
800 | 233,500 177,800 | 162,500 | 112.5 1 x
309,500 | 283,900 216,000 | 197,400 | 136.7 | 14 12
238,800 | 218,000 166,600 | 152,300 | 105.5 i s
311,300 | 285, 217,300 | 198, 137.5 1 x
379,300 | 348,800 265400 | 242,500 | 168.0 | 14 | 16
221,300 | 204,800 161,600 | 149,100 01.4 L ()
400 | 266,000 210,000 118.8 \
349,800 | 323,800 255,500 | 235000 | 1445 | 14 | AB
266,600 | 246,800 104,800 | 179,600 | 110.2 3 o
347,800 | 322,000 254,100 | 234,600 | 143.8 1 x
425,400 | 393,800 810,800 | 286,900 | 175.8 14 16
200,400 |~ 272,900 222,400 | 207,100 | 114.8 i 10
379,300 | 356,400 00 | 270,600 | 150.0 1 S
464,100 | 436,300 355,400 | 331,300 | 183.6 1% | 18
37, 317,400 258,600 | 241,000 | 133.6 % 10
442,400 | 415,800 315,800 | 175.0 x
543,100 | 510,800 415900 | 387,600 | 214.9 14 20
438,100 | 419.300 358,100 | 337.400 | 162.5 1 12
722,500 | 691,500 580,600 | 556,400 | 268.0 13§ 16
572,900 | 548.300 408,400 | 441,100 | 212.5 1 12
958,400 | 917,100 783,800 ' 738,000 | 355.5 13 24
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BASES FOR CAST IRON COLUMNS

o Thickpess | Siae o Plate Weight of Pigte Weight
Column Metal (Ordinary Masonry ) (Cut Stone)
5 3 Hxléx 13 00 The. 10x10x 114 10 The,
5 1 16x16% 244 1o - 12x12x2 75 -
T Tl 3 loxlx 2% 105 * | 12x12x1% 5~
s | 1 18x18x 2g0 | 165 * 14x14x24 us ~
I 35 I8x18x 24* 140 * 14x14x2 105 *
7 1 0x20x214 | 205 * | 1oxl6x2ise 135
= 7 20x20%23,* 230 * 16:x 16 x 214* 125 *
DR BT 2x2x 6 330 * 18 x 18 x 234* 185 *
0 1 2x2ix 0 270 * 18x18% 204" 175 "
" 14 0x30x 8 855 * 20x20x24* | 235 *
10 | 1 | smxmx7 | 80" 0x20x24% | 285 *
10 14 32x32x10 715 - 24x24x6 | %0 =
11 1 | %0x30x8 | 420 " 20x24x6 20 *
Tl PR 3x36x10 | 80 - R x28x7 190 *
T 1 32x32x10 515 * 28x28x7 300 *
e 144 38x38x 12 1020 * 30x30x8 70 *

Bases marked thus ®* are beveled to 1% thickness shown.
Bases of greater thickness than 2%” will be ribbed.

Above slzes ara based on a pressure of 250 pounds per square
inch for magonry and 500 pounds per square inch for cut stone,

Sizes given can be varied for allowable load on concrete from
250 to 450 pounds per square Inch.

Bases for columns less than 8 feet in length and loaded to full
safe load and bases for columns of thicker metal than sizes shown by
more than 3% inch will require special calculation.

Thickness of metal in ribbed bases same as thickness of metal
in columns.

Welghts of ribbed bases are approximate only.
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STANDARD CAST IRON COLUMN BASES
AND FLANGES !

' | !
I L# ] FT
0 ]
Q =+ I R
LS |
) Size of Column A I [
} 4 7 413
3 5 e 54
Size of Columr{ A B p 9 h
i 13 10 7 934 (35
8 14 11} 8 10 7;
] 15 12 ] 11 834
10 16 1344 10 12 9
11 1T 14 11 13 944
12 18 15 12 14 1014
13 19 16 13 144 114
14 20 17 14 16 12
15 21 18 15 17 13
16 22 1934 16 18 11

Size of Pipe——Inches | 3| 1 | 1} |2%| 3 |34]4 | & 6 8 |10

114] 2
Al Din. of Flange 34l 43| 436/ 5 [ 6 |7 | 74 844 9 [10 11 [13}4[16
C| Thickness of Flange] k| %] Y| &% 51 #| 3| HI H| #Hl1 1] 14
D| Height of Flange S50 M1 3] Zel 1 | 1] 1DA] Ao] 1o%| 1| 14| 1%4] 126
E| Dia. of Bolt Circle | 334) 314 374] 43| BM| 6 | 7 715 815] 911341414
Size of Bolts | 461 341 241 51 3¢] 561 %41 56l 3| %I Ml ¥
No. of Bolts |4 [4 [4 [4 T4 |4 18 |8 [8[8 |8 N2

Used with Pipe for Bolted Connections to Valves, etc,
Dimensions of St. Paul Foundry & Mfg. Co. Standard Pipe Flanges

Size of Pipe——Inches | 1113411441 2 23613 [314] 4 4[5] 617 |8 |8 |10
AT Din. of Flange 3314 |4141624|524|624\1724|83§1036]10 |10} 14 |15141634
B Dis. of Hub Lig|174(214204(8 |3 H434|474/004]0 (654 911124
CI Thickness of Flange| A~ 36| 54| 4| 34| % | 56| 54| 55 _H % #
D[ Height of Flange | 34| | 7| 11 _|134|1| 14| 1% 15(1Hk LH| 24 2}
E[ Din. of Bolt Circle_|25¢|3 _ (335 37¢|43¢ 534|614 63%|734|8_ (8541034107512 |1334(1434
Size of Bolta !ﬁ_ﬁ_&_}iﬁﬁﬁ.ﬁ (3] 3| 4| M) M| M| M
No. of Bolta i 04 14 1 14 4 iz liisls 8 2 |12




ST, PAUL FOUNDRY & MANUFACTURING CO.

166

*SWEIH JM JO BIusmAINDal 109m YojyM SUIaiwd aAvy B

*£[10 SUOJ109E UVIIAWY pivpuwg o) Sidde sajqe.L
‘umots s jo swwaq Joj Juneds Jojvivdes v._nwmﬁn 10} @4 ] puu Y s200wIBI(]

3104 3¢ Joj patoo sajoy [V "19}0Biq pue j[ays uo Jeays Youl azunbs sod ‘sq) 0002 3% pain3y spuo]
000981 9] 8|%41| ¥ SUISAE|_ <1| 9| "°| SI| I|% 2] 0086S o8 |%1| ¥¥L 58| 9 - 66L 9T
008201 g uwmﬁ ¥ .:mﬂ sie1|_ ol | e1| 1/%9| 006FS glo |%1| wer |18 | ¢f 20 (0T
00988 S4¥| S|MI| ¥MII|MI| e1|%¥F 21| Y|X9| oosi¥ |54 | BT| F[IT |MT|L (B4F° L've (ST
0098L Yeelsee|B41| ¥ 11 mﬁ ] ] b 01| t|{% 9| ooeee  |Pee| cc|341| ®lor |Pr|z [fC 809 (QI
omts  PHET| Y Bl e sotm RS ven Gl e
00089 glo| 1| ¥ orf x| tr[c| |56 [% [%e| ooove e[| 1| ¥8 3 i | e 818 (ST
0006¥ ol 1| ¥ 8| 1|Ho1| z| ¥ |% |%4¢| 000%% - el e 7 I 1|9 |- ¥z (0T
000L¥ SF"c] 1] ¥ 8| %6 || 2| ¥ m Se¥| 00281 5w [ ¥9 (34 |2 | 212 |6
00SLE wioocl 1% 9| tixe|ccl ozl ¥ 39 00LsT wleee| 1] slo (32 g || @ ¥81 (&
00008 548" 1|%48| ¢ |3 | 8 | %] nmmm 00941 5dg" | 1(%4el0 m.mm trelbg et &
009 el" (%4 |51e| < (34 1542 " |41 € gl oozer gl 18 |5iele mm ¥ m ; ozl |9
000¥z __ |54g|"-"13i 58| € (%6 (Pe0 |"-*|541| e |36 |Xe| oozel 3zl |3 [Sdele (% (¥ |- [BfTie 001 @
peor (aiM Il Tl H IS g Falalo g v peor |1 ¢ TIA 'nlal=mlalo g [5m _gzm
WU SWEAE-] Qo] J0j S0uwIsi(] WU SUINAg~] J|TUIG JOJ BIOURIEI(] | wwag
'SNIWATOD NO¥I ISVO Ol SWVaEL-I 318000 04 SNOILOANNOD QUVANVIS .wa.m"u._._a_ o sdos
(% F-ssompiuL qam) 5501 m [ Lo £ | Mr .
sweeg Jo 9 0} Y=V ‘ :w m«THr :{+.§__u___.—__.:|n
WW, . N .m_u.mﬂ« = Uset
¥,. L= =) Sty 0
_-ﬁk, ..m H - ﬂﬁ ™~
3 o (kNS ﬁ_ wilTeT HW
Homest .ILJ'E\ ' L]
el FE K -
81,3l 8] .l 8] 3% P L0381
e Q.I.T m H Dm_..
- S —1]
sz I —— =
n m%. == b 4 ol
i a Mﬁ‘ m
* WAL il Lo
F?u.ﬂw ™ .fo. = N tra....l : nw‘_‘_.m ¥
0 " ] - 1
oo By £ X 75 P P
Ml o Ll 0 ..u o 0 | S— I.I-IF
ELOT ¥ 4608l ®] .32 ¥ L0281 I1.91 1.21 L) 700 8k 1 o Y A 7 |

"SNIWNTOD

NO¥I LSVD Ol SWVIH-I

HTONIS HO4d SNOILDINNOD d¥VANVLIS




ST. PAUL FOUNDRY & MANUFACTURING CO., 167
WEIGHTS OF CAST IRON RECTANGULAR
PLATES 1 INCH THICK
WEIGHT OF 1 CUBIC INCH OF CAST IRON, 0.26 LBS.
i WIDTH IN INCHES
£
28 4 6 ‘ s 10 ' 12| 14| 16 | 18 | 20 | 24 | 28 | 30 | 36
4 4.16| 6.25 8.3 14.6( 16.6| 18.7| 20.8 25 20 31 37
5 5.21| 7.81| 10.4 18.2| 20.8| 23.4| 26.0] 31 36 39 47
6 6.25| 9.37 12.5 21.8| 25.0/ 28.1] 31.2] 38 44 47 56
7 6.20] 10.04| 14.6 25.5 20.2| 32.8| 36.5] H 51 55 66
s 8.33| 12,50 16.6 20.30 33.3| 37.5) 41.6] &0 58 62 7
9 0.37| 14.06| 18.7 L) 32,8 37.5) 42.2| 46.9] 56 L] 70 84
10 | 10.42{ 15.62| 20.8 .2| 36.50 41.7| 46.9) 52.1] 63 73 78 94
11 11.46| 17.19| 22.9 .4| 40.1f 45.8| 5L.6f 57.3] 69 50 86 [ 103
12 12.500 18.75 25.0 5| 43.7| 50.0| 56.2| 62.5| 75 88 04 [ 112
14 | 14.58 21.87) 20.2 [ 7| 61.0) 58.3) 65.6) 72.01 88| 102 | 109 | 13
16 16.67 25.000 33.3| 41.7] 50.0f 58.3 66.7) 75.00 83.3] 100 | 17| 125 | 150
18 18.75| 28.12) 37.5 46.9] 56.2| 65.6/ 75.0| 84.4| 93.7| 112 | 131 | 141 | 169
20 .83| 31.25| 41.6| 52.1] 62.5) 72.9| 83.3| 03.7]| 104.2| 125 | 146 | 156 | 188
e | 22,02) 34.37) 45.8 57.3| 68.7| 80.2) 01.7| 103.1] 114.6] 138 | 160 | 172 | 206
®4 | 25.00 37.50, 50.0f 62.5 75.0/ 87.5 100.0| 112.5( 125.0{ 150 | 175 | 187 | 225
26 | 27.08 40.62| 54.2| 67.7| B1.2] 04.8 108.3| 121.9| 135.4| 162 | 190 | 203 | 224
2% | 20.17) 43.75| 58.3| 72.9| 87.5) 102.1] 116.7| 131.2| 145.8] 175 | 204 | 2190 | 263
30 | 31.25| 46.87| 62.5 78.1] 03.7| 100.4| 125.0| 140.6 156.2| 187 | 210 | 234 | 281
32 | 33.33| 50 66.7| 83.3| 100.0| 116.7| 133.3| 150.0 166.7| 2 2 250 | 300
34 | 35.42) 53.12| 70.8| B88.5) 106.2] 124.0) 141.7] 159.4| 177.1] 212 | 248 | 266 | 319
36 | 37.50| 56.25| 75.0 03.7| 112.5] 131.2] 150.0| 168.7| 187.5| 225 | 263 | 281 | 337
38 08| 59.37| 79.2| 99.0| 118.7| 138.5| 158.3| 178.1| 107.9] 237 | 277 | 207 | 356
40 | 41.67] 62.50] 83.3| 104.2| 125.0 145.8] 166.7| 187.5) 208.3| 250 | 202 | 312 | 375
4% | 43.75| 65.62| 87.5) 100.4| 131.2| 153.1| 175.0{ 196.9| 218.7| 262 | 306 | 328 | 394
44 | 45.83] 68.75| 91.7) 114.6 137.5] 160.4] 183.3| 206.2| 229.2]| 275 | 321 | 344 | 412
46 | 47.92) 7T1.87| 95.8| 110.8| 143.7] 167.7| 191.7| 215.6| 239.6 287 | 335 | 350 | 431
45 .00] 75.00| 100.0| 125.0{ 150.0] 175.0| 200.0| 245.0( 250.0] 300 | 350 | 3875 | 450
50 | 52.08| 78.12| 104.2| 130.2f 156.2) 182.5) 2C8.3| 234.4| 260.4] 312 | 365 | 301 | 460
52 | 54.16| 81.25| 108.3| 135.4| 162.5) 189.6| 216.7| 243.7| 270.8| 325 | 370 | 408 | 487
54 | 56.25| 84.37| 112.5) 140.6 lﬁS.?i 196.6) 225.0 253.1) 281.2| 337 | 304 | 422 | 506
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COAL HOLE AND CATCH BASIN RINGS
AND COVERS

COAL HOLE RINGS
AND COVERS

g A B C Type
*36 3% _I_“ Heavy
> *30 3% | 5 Heavy
= 30 |23 |6 | Light
%24 | 34 | 4 Heavy

*24 2% 213 | Light
#2014 2 214 | Light
18 |13 |2 | Light
16 13 | 2 Light
14 | 2} | 2% | Light
12: |2 2 Light

OO0,

10 2 2 Light

CATCH BASIN RINGS AND COVERS
A B (&
24 2% | 3
20% | 2 2%
18 1% | 2
16 1% | 2
14 2% 2%
12 2 2
10 2 2
13 | 134
7 114 14
6 16 | 114

Stock sizes are
in heavy type

Not to be used for Heavy Traffic.
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HEAVY STREET RINGS AND COVERS

L}
.| 22 145" -
Fig. 24

HEAVY STREET RING ‘

Fig. 23
HEAVY RING AND COVER

23-6L—6" high with lugs

23-8L—8" high with lugs

23-6F—6” high with ring

23-8F—8” high with ring
Cover 23-C

|
Fig. 25
18" HEAVY RINGS AND COVER
Also diamond checkered cover.
Fig. 23 Cover will fit Frames 356-A, 38-A and 24.
Figs. 23 and 24 Rings will take Covers 39B, 40C, 41D and 42.
Used for Heavy Traffic and Garages.
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CATCH BASIN FRAMES AND COVERS

— 2

-3/

A
b Fig. 28
. A-187-20%"-24"
vers
Fits Frames Fig. 21,
Fig. 27 Omaha Ry. Std.

CATCH BASIN FRAME
Covers 31-F and 32-G, fit this Frame.
Also made for 14" covers.

i £ 23
d2L % ——
w‘ A N AN AA A M
=° I
s WU WU U J - I
M M aB B r ald &
?
~
A
"I’ U VU U VW \J
,,,,,,,, & & =
| 1] , _
e 21 . 24

T X Fig. 30
CURB CATCH BASIN FRAME AND COVER
See also Figs, 194 and 195
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CATCH BASIN FRAME AND COVERS

B

Fig. 31-F Fig. 82-G
These Covers fit Frames 27, 33-E and b4.
Covers also 114" thick for Frame 33-H.

VENTILATED STREET SOLID STREET COVER
COVER

/N

7

ol

Flg. 84-1

Fig. 38-H This Cover ﬁés“Fra.me 33-H
an '
CATCH BASIN FRAME

Also pattern 33-E, same as above
except end 151"1‘1’356 and cover
] P

SOLID CURB COVER

The letters indicate that these patterns are City of St. Paul Standards,
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MANHOLE FRAMES, TRAP AND DRIP PAN

e e

A

/.Jef'

—pe—]

Fig. 36
DRIP PAN FOR LIGHT
MANHOLE

i

-

37"

Flg. 36-A
HEAVY MANHOLE FRAME
24" also made 6" high—Fig. 356-6.
Also made for 30" cover—
Fig. 85-C.
Made with watertight covers on
order

27"
37
Fig. 38-AL
Fig. 38-AH
s LIGHT MANHOLE FRAME
E. = 1 h
TRAP FOR CATCH BASIN  wiih Hocaer vier Manhole Frame
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MANHOLE COVERS

Fig. 39-B ) Fig. 40-C
Fig. 39R-B has Radlal Ribs Fig. 40R-C has Radial Ribs,
SOLID COVER PERFORATED COVER

AT T

Fig. 41-D Fig. 42
CONVEX COVER CONCAVE COVER

All of the above Covers will it Frames.
Figs. 23-24, 35-A and 38-A,




(000000000000000
(000000000000000
1000000000nooonag

B. 45
AAAAAAAAAAAAAAA
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L

P =,
LR
b

]
Fig. 46
CISTERN RING AND COVER
Cover Has Locking Device
It desired, this frame and cover can be machined for watertight fit.

Fig. 47-J
Also 227" MHD Cast
No. 718

COVER FOR CORNER ‘ STREET INTERSECTION
STONE CATCH BASIN BUTTONS
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ig.
Also rﬁa%esi% 30”.
'WATERTIGHT RING AND COVER

Locking device under slab with drain pipe.

(= = | == |
r] r——
| e o
e
2/3°

—s24 " 244 -—/za"—-}
a2~ .
Fig. 49
MANHOLE FRAME AND
COVER

Used for Electric Power and Telephone
Street Openings

| et et

BUBVESEESASEEEDE
R 1 T T

BEASS Fros.

SEWER TRAP

Standard for Railroad in Roundhouses
Outlet for 4’ & 6" pipe
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iy
13

Casting “N" Fig. 48 Casting 0"
FLAP VALVE

Frame N
Cover O

5t. Paul City Standard

Used by State
Sanitary
Department
and by
Rallroads
for Signal
Tower Con-
crete Control
Manholea

With Locking Bar.
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ST. PAUL FOUNDRY & MANUFACTURING CO.

HEAVY PRESSURE MANHOLE
FRAME AND COVER

13 " 3 1l ] £
1 :
.!l__,_.. Lo el ! _.____M-d Fe
L- 0.5 Querall Siom - 44
Fig. 186

Standard for Minneapolis-St. Paul Sanitary District
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MANHOLE FRAME

For Brewive Groan \\

4 !04_‘\'1»-, Orue ff Tar
: BYSS /- Dree on
=Y /214 faD - SPaceo
S Lt WiTH GRATE
" v Prace

Syrrerecas Asowr §

b=

R Hacr Toe Vicw

208 Oia :
B L
B ] ¢
Macwee Firsmeo Sear ¥
"
*3¢0 %
= b
L o8 | J%om

Fig. 187

Minnesota State Highway Department
7” high Casting MHD No. T07
8" high Casting MHD No. 708
9" high Casting MHD No. 709
10" high Casting MHD No. 710
Covers—Figs. 188 to 193 fit this frame
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COVERS
I3

= LETTaRy Iy Romy Funse 7
Sy A7 Omm St Prace v
“Sro Ne 3aE

L tvg Omiv —=

THuE -

28 Lasm Hosts |

o

Mawe Tmanps

Fig. 188

Minn. State Highway Dept,
Casting No. T11

Aes Lavrems Sowse i O Ome L f-toa Omi¥
Srpe Piace ffa

Thos “Sra Mo J6&”

[ FLS

Fig. 189

Minn. State Hi hway Dept.
Casting . T12




ST. PAUL FOUNDRY & MANUFACTURING CO. 181

COVERS

B | '| Lerrems fu Rim Same Rz In
Covda . o«c.\n- FroE FeacE

e, “Sro Na
368" ﬁ.r_i.. lerreey

S £,

ddua Cnsy

Fig. 190

Minn. State Highway Dept,
Casting No. 720

Lerreas ] /~ Beor Same At WLt tvs Omy
Cosva . Q. Srod Piace *
e v .l‘n #n_f‘;- N'h D

Aie Lerrans In Rimt
Sowe: §°

£

Z i Twce.

F M 18 :
2o

Fig. 191

Minn. State Highway Dept.
Casting No. 721
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BEEHIVE COVERS

S8 FLACE SrAasoars
AVorra s Trws Sro "Rl

FO-Bams Ar Louas Fmces
Acr Bars Lowd As Teawn

Fig. 192
Minn. State Highway Dept. No, 722
£ s Crav

Acc deTTEems Suric 8

S racoaes
Tz Sro=Tid”

Omins J;l:‘l;‘u AR
Smacko /PO Fmeaisr
F-B TS Breass Hex
] Mrmo Cam Scaews A A

& 3 Cir WAaswenes

e
VoG ® S0-Lan3 Ar Lo Smaces
Tos A AiTEmmaTe Bars Love
) As Swowrs
Wi, |,
el -,
=
s -
! Z/
i -
&

PIE. 193
Minn, State Highway Dept, No, 723
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CAST IRON MANHOLE STEPS

A—t
Fig. 197
Minn, State Highway Dept, No. 881

fo°
Lovarn Diamoro

|
i
|
|
i
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|
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o
~

Fig. 196 Fig. 198
Minn. State Highway Dept. No. 880.
City of St. Paul Sewer Dept.

STEEL LADDER RUNGS

Can be plated or galvanized.

. 199 . ) L -St.
Fig. 199—Std. City of St. Paul T oy Dlatiar T
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VALVE, METER,CLEANOUT AND SEWER GRATES

Fig. 53
Cast Iron Frame.
65/16" checkered steel plate covers.

CLEANOUT VALVE AND
METER BOXES

Stock Patterns

A B C
In. In. In.
* X6 % 14
*71eXThe 2 2
¥R X8 114 2
*914x10 2 244
® 1012 2 3
1010 2 3
1012 2 2
10X16 214 3
1020 2 214
1212 214 3
1216 2 3
1220 2 2
1230 244 3
1434 e acsin
1616 2y 3
18X 18 21 214
18X 24 214 214
1836 ars e
18x42 214 3
2020 214 214
2024 214 3
20%30 3 3
20436 24 2{2
22X22 3 3
24X 24 3 3,:2
24426 3 3
24 %30 244 215
24236 214 214
24348 235 23
2630 214 3
2828 b £
28X30 £
3030 214 3
3036 234 234
3042 234 234
30x48 2% 234
3636 21 214
3642 234 234
3648 23§ 234

*Cast Iron Covers.

—
¥}
.
Fig. 64
SEWER GRATE AND
FRAME
A B c D
12 314 4 b
19 315 6 1%

Fig. b5
HEAVY CLEANOUT VALVE
AND METER BOXES
For Heavy Traffic and Trucking

A B
131613 3
1616 %26 4

Made on order, (Not carried in stock.) Prices quoted upon request.
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0
oo

o

. N

Fig. 57
TRENCH COVERS
Cast Iron Checkered Plate or Steel Floor Plate Covers. C. I. Covers
Made in 4’ 6” Lengths, 2X2x%4" L Frame in 20’ 0"
Lengths Anchored.
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CAST IRON SCUPPERS
For Level and Sloping Roofs
A WALL i 8"
2 (vARIES) _f % . 2% C.1.
& L FLASHING FRAME Sl 7
{ '4; BOLTED L T E‘I_i_ Eid
—e—————— | I
e - O
7y BRASS BOUTS| J !
= o p
(-‘ —
7 V4" Thick gl
FLASHING
STYLE A FOR INSIDE DOWNSPOUTS
|l WALL | "
. ( VARIES ) . =)
/ 2 3k x2%" c.T
/ FLASHING FRAME: -
“ BOLTED 1,. 4 S &
“ o ,—::‘-f—r
7 7' "x2" BRASS BOLTS ! Ho| 3
-i m— a
20 2 L %'
Re iR 13" FLASHING

STYLE B FOR QUTSIDE DOWNSPOUTS
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CLEAN-OUT DOORS. o

Nominal A B
ize
Sx S 8 8
Sx12 8 12
10x S 10 8
10x 10 10 10
12x 10 12 10
& /3-»
= 2 No hinges on the smalder
sizes because they would
’tﬁ rust and break out with
the door—thus ruin frame.
Fig. 68
STOCK PATTERNS
Nominal Sizes a b
12x12 12 12

1 0 15 b o e o o o o .
BRSSP EPNSSRRTR RN
LR BB B EREESREERRESELFEREE]
100G e et 13 0 1 e 13 15 T 5

PREQNRSSRSUURSRRLRENS AN
>
L3
-

24 x 24 28
24 x 30 24 30
24 x 36 24 | 36
26 x 16 26 16
28 x 28 28 28
30 x 30 30 | 30 Fig. 59

30 x 36 30 36

Sizes given can be reversed.
Made on order. (Not earried in stock.) Prices quoted upon request.
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CAST IRON SMOKE STACKS

Soa. #6°0°

o
NRR

|
5

a o
B 7

Cast Tron—— ¥ ,’f’%
E‘ Hasag 2 | 3T T

Fig. 60

Made in 11 slze
Stock pattern sizes: 10" 2 nd 15 inside diameter
t e Schools.

Standard for Min Sta
When ordering give d!m t s A-B-C-D.
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Cx—a x g o o

A # I
' »
g e
! " i
* N
Fig. 64

Patterns and cast-
ings made on order.
(Not carried in
stock). Prices quoted
upon request,

Flg. 65

Fig. 66
VEGETABLE CELLAR VENTS
Built Into Walls, with Screen and Damper.
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COAL CHUTES AND SIDEWALK DOORS

L
" o
=% oL b 4 .q Y4, 0.9
5 o o - =

e e g
€ g &
. a, .

S L Rl

4 . q

Cover used Is / RO e
Fig. 21 G .

A. This dimension
to be as close to
building as possible.

B. This dimension
ghould mnot be less
than 9”.

Fig. 61
STANDARD COAL CHUTE
18"-2074"'-24” Diameter
Chute made of No. 14 Gauge Steel
plate. Butt weldéd.
Chain locking device if desired.
Give dimensions A and B when ordering.

&
@
é
£ a
R i
<IN :
-
-
=
A
E‘F‘T‘Em
= | ¢
: :
a &
z bt B
e ==
E“[E «
z

STANDARD SIDEWALK DOOR
Made either with single or double doors in Suitable sizes,
Frame cast iron with 84" steel floor plate doors. See page 97.
Doors have locking device on underside. 4
Special coal chutes and sidewalk éloors of any kind or size made
to order.

Stock Patterns up to 6'-0"x8'-0",
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MAJESTIC FOUNDATION COAL-CHUTE

" M12 and M15
Majestic Store Chute
MI0A-M20A y Wall Opening Mi14-M16-M18
No, |Wght.| Door Above Bolow

Opening Grade | Grade
MI12B| 110 (217x15" |24 24" x35
MI156B ].':5 '."i‘"!lﬂll"-' x21 347131 x24 14"
MI12D 21x15" |23"x16% |23 x25
Mi15D 135 29":10! “18317x21 L |317x24 16"

Hl}le B l: wﬂ.h Hopper—8tyle D is without
Hopper.)

Majestic Grade-Line Chute MI101B=-M203B
Daoor Wall
No. |Wght.| O Openl

*Ml4 85 [2014"x1414"23" 223"
MI16| 135 %g}_ﬁ":]&%" b''x25'

i

MI18' 214 x24' [317x31"
*For Resldences only,
No. | Style | Welght Description Size of Wall Opening
M 10 A a2 Complete with Glass Door 23 In. wide 18 In. high 12 in. deep
Ml C 51 Without llwﬁer Do Do Do
Miol| B 54 Complete with Steel Door Do Do Do
Mlol| D 43 Without Hopper Do Do Do
. 551 32 With Steel 17 In. high Do
M2 A 117 Complete with Glass Door a2 In Wide 23 ln high 17 In. deep
M2 C i Without Hop; Do Do Do
M3 B 105 Complete with Steel Door Do Do Do
M3 D 1 Without Hopper Do Do Do
600 5 With Glass Door 23 In. wide 17 In. high 8§ In. deep

M500 7 With Steel Door L Do Do Do
* 550 8 With Steel Door Do Do Do
M620 2 With Glass Door 32 In, wide 22 In. high 12 In deep
M520 2 With Steel Door Do Do Do

500,
‘Mi"D md M15D are without Hop
All chutes lo gravity 1 Ounly.
For Additiona! Information Send for Catalog—Address—See Index.

Noa. J;Iﬂ!m ME20, M M520, 550 nnd 551 are without Hopper and Chain, and bottom of body s
pper
-
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GREAT
NORTHERN
RAILWAY
STATION STOVE

Dimensions of 20"
Fire Pot Stove
Total height 6'-3".
Base 2'-1" gquare.
He I[_..hl to drum
3-11"
Diameter nr drum
1°-834 ",
He‘ig’ht‘ nr_ drum

2%

Fire Pot
1'-6%"x12" deep.

CABOOSE STOVE

Type A—Without Oven
Type B—With Oven

jeneral Dimensions STATION STOVE
Height 2'-8", Furnished also without
Base 1 -T%"'x!' 113", drum.
Fire Pot 1'-3" by 8" deep. Made in four ei:es with
= 14", 18", 20" and 22" dlame-

ter’ of fire pot.

We Have a Great
Variety of Patterns
for Grates of Differ-
ent Size and Type

We have patterns
for Tupper Grates,
sizes 16" to 6'-6",

TUPPER GRATE BARS
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STEEL AND CAST IRON JAMB GUARDS

Fig. 68 . Fig. 69
When ordering give dimensions Diam. 87-97-10"-12"-14"-16"-18"
A.Band C 24" dia. Fixed Height 18”

Anchored in place by means
of clips riveted to main members
(rivet heads flush outside) and
14" round bar turned at each
- end. Guards can be made of any

- —— section or height to sult condi-
Fig. 70, 8" dlam. tions.

Cast Iron Guards have lugs on back to which hook bars are
fastened for anchorage or they can be expansion bolted to brick and
concrete walls.

Special designs upon request.
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THRESHOLDS, DOOR AND ELEVATOR SILLS

Fig. 74
RIBBED BRASS OR CAST IRON THRESHOLD

Note:

In ordering, state width of opening and thickness of door,

Steel thresholds with plain tops can be furnished; also thresholds of

checkered steel plate,

Unless otherwise specified, plain top east iron thresholds will be

furnished.

£rrr

Fig. 756
DOOR SILL OF CHECK-
ERED STEEL

Plate and angles riveted, with
bent bar anchors for concrete or
expansion bolts for brick.

Pig. 17
CAST IRON DOOR SILL

Anchored with expansion bolts

——_H | -;-,-,-,- =

: ’-,,E,:n H==H E §=

Fig. 78-
DOOR SILL OF ANGLES
AND BARS
With gas pipe spreaders about
24" centers. Bent bar anchors

for concrete or expansion bolts
for brick.

Fig. 78
CAST IRON ELEVATOR
DOOR SILL
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AREA GRATES AND ANCHORS.

Typiceal Area Grate,

Cross bars 1x%g, bars 16{g"

on centers.

Where grates exceed

2'-0” in width, cross bars to be stiffened sideways with a 3" rod and

cast thimbles as shown in sketch.

rods not to exceed 1’-6",

Frames to be of 2x3%” bar for grates 3’-0” long or less.

%" bar for grates 3'-0” to 4'-0" 1
supported by angle

The distance between stiffening
Of 216"'x

ong. Grates of longer length to pe
iron brackets placed at intervals if possible,

oltherwise frame to be made of 2x3" bars and supported by angles
or channels placed loose underneath as follows:

Span 4'-0” to 6/-07

o 67-0" to 8r-0~

Ll 8!_0” to 10!_0"

*10/-0" to 12'-07

Channels and angles have 6"
plates.

use 3%x2%x%"” angle.

3" channel.
4" channel.
“ 5" channel.

bearing at each end and no bearing

These instructions apply to grates for sidewalks only.
Grates for alleys where heavy loads are likely to be imposed will

require special design.

No. 144
Standard Joist Anchor.
Bar 1"x3%4"—2'-6" and pin

e x4,

Fig. 145
Standard Wall Plate Bolt.
B¢ "()—2/-6" 1g. turned 3” one end.
Cut washer and nut other end.
Fig. 146

G- ¢

Round rod (dia. va.r"ia.ble) and
cast washers.

Fig. 147
Specinl Joist Anchor,
Bar 1"x%"—2'-6" and cast
Washer.

Fig. 148
Special Wall Plate Bolt.
5. "(—2'-6" 1g. cast washer 1 end
Cut washer and nut other end.

Fig. 149
Strap Anchor,
Bar 1"x14"—2'-6"

Note:—We make special anchors of any size and kind.
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Fig. 143
Special Floor Grating
Minneapolis-St. Paul Sanitary Districet
In this grating the bars are mortised and riveted into the bear-
Ing bars. The rods are driven through holes in the bars punched
same size as the rods. All grating is hot dipped galvanized which
freezes the rods in place and maintains the spacing of the bars. Rods
may or may not be welded.
All bars 1%~ deep up to 5'-0” span.

STIRRUPS

8ING L};:igég?n RUP DOUB :,m‘"'L'-"r?ﬁn upP

S"";_;’rhi%'&p?;o;&wh” Section of Stirrup Capacity of Stirrup
R Same 258 4 K" x 25" 7500

12 Sl Mk %" x 235" 11250
i 3" x 3" 13500

0 x 10107 x 107 o 31000

e: x lﬁ"—w" x 12" 147 x 47 24000

8 x 147107 x 147 o x 4 30000

Unleas otherwise ordered stirrups will be made 3" smaller than nominal size of timber
joist. The sizes of stirrups are proportioned to capacities of timbers.
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FLAG POLES

FLAG POLES are fabricated from lengths of varlous
sizes of wrought iron pi?a as shown in tables below;
near top of pole a revolving swivel with pulley is pro-
vided as shown In cuts. The top of pole is surmounted
with a spun copper or zinc gilded ball of proper size.

A ¥ ” “Samson Spot” sash cord or &4" wire cable twice
the height of pole will be furnished specified.

Poles under 50° 0” In length have shrunk joints, poles
over 50’ 0” in length are made with sections of pipe let
into each other at least 3’ 0" and riveted.

Poles are painted 2 shop coats of red lead and oil and
another coat of color to suit in field. All joints are made
water-tight,

Footings for flag poles to be made of 1-3-6 mix con-
crete; depth of poles In ground 1/10 height of pole,
%" rd. ¥ 12" anchor pins about 12" centers are bullt
Into footings.

Poles on top of buildings to be securely anchored to
roof and walls. 0

Tops for wood poles are made with a %" rd. or 1" rd.
rod let into end of pole at least 1’ 0.

FIE. 97 Fig. 9%
Roller and Ball Bear- Swivel and Pulley
Ing Top for Poles Top for Wood
over 50' 0 Poles
9 0 [Size of Pipe|7® EH|0* EH| 5" 414" 4° | a4’
Length....] 21 18 18 18 13 11
8 0 |Size of Pipe|7* EH|6" EH| 5" 4147 4° 3%
.ength. ...| 21 18 18 12 10 9
7 0 |Size of Pipe|6* EH| 5° 414" 4 IN"l e
ool % | % | e | Dol F
]-'B ° L L L L L L
50 |Si E'i:iii'mf ] li}i 4 13055 3 ?
ize of Pipe . o o . AW P
Length....| 156 12 10 10 T Pl
4 0 |Size of Pipe| 4}4°| 4" 37 3" |ieeeiafirnnns
Length....| 16 11 10 B losiialiaei
3 0 |Size of Pipe| 314"| 3" F 1] PRI PST c
Length. ...| 13 12 - S PTS PEe IS
2 0 |Size of Pipe| 3" 2 b Trpanen Rl R e
Length 14 B Mahsealetcissloarsnalic. cos

Rope Cleat

-

afe "% wge

pipe sleeve with bar bracket

and 2" pulley for poles up to 50’ 0~ high

Revolvin

Fmans
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CAST IRON FLAG POLE BASES

Fig. 101
FLAG POLE SOCKET
Vocational School, St. Paul
(Pole inclined)

Fig. 100

e
CAST IRON FLAG Fig. 102

POLE SOCKET
Anchored to Face of Wall CAST IRON FLAG POLE BASE

For 3" & 314" Wood Pole For 7" Pipe Pole

We have patterns for other sizes and deslgns.
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AMERICAN ABRASIVE METALS CO.
General Deseription

Feralun, Bronzalun, Alumalun and Nlcalun are the trade names
given by the American Abrasive Metals Co. to its anti-slip abrasive
castings, each trade name indicating respectively the metal used as a
matrix. Grains of the hardest known electrie furnace abrasive prod-
uct are uniformly and deeply impregnated in the face of the castings,
80 that they become an integral part of the castings and not simply
a surface covering.

Durable—Stairs, entrances, platforms or other walkway surfaces
equipped with Feralun, Bronzalun, Alumalun or Nicalun will outlast
the normal life of the Bullding with no expense for repairs or main-
tenance.

Safe—The abrasive surface is carried over the nosing edge afford-
ing anti-slip protection and wear resistant qlualities at the point of
greatest wear. ll'.rrdt}: abrasive surface is equally effective wet or dry.

Recommended practice
STYLES R, R-K

A - The
Cost Lug Not over 42" long.... /16

%fgr g o f —> P T iy
A :‘:ﬂf . submit inguiry.
""g ™ Truss Rib, i‘::j;
;’{" , A7 :-//, S A ;‘5” ﬁbfﬂ ‘s.”‘?hg R 6 R‘K
¥ — 2 st wiath |5"|6"|7"] 8" 9"|10"
#ofesf::“.._gmg__.. i lug g o¢ |27 3|34 47| 5|6
V4" Bolts
STYLE R-K

Overall Width

270007707 %
LnL_rl % Anchor approx.
13%0.c stoggered (503

STYLE A
Recommended praoctice

Thickness| Feralun | Brevzalun | gymotyp Length
Ya R Up fo 6 wide | Up to 8" wide | not over
Ss  |Upto6wide |~ = 9" « |« - y2° « | 60" long
¥" |« 42" |« w g5 [« » g8" « | Notover
V6 |~ 18"« |+ = 21"« | » 24" - | 90long
Y2 |w = 24"« |» « 30" |« « 36" » |Kotover6:0%ong
Over 9-0"made in sections

Send your inquiries to St. Paul Foundry & Mfg. Co.
For Additional Information Send for Catalog—Address—See Index.
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MASON SAFETY TREAD.

F‘IB 110

Cross Section
This section not made

_Fig. 111 J in Steel
Cross Section
Steel Treads with N Brass Treads with Nanin
Widths 3" and 3 Widths, 2}4” and 3
Steel Treads unthoul. Brm Treads without
Widths 214", 4,” 43" md ths, 23{,” 3", 4" um‘l i
These treads are composed of rolled unperforated steel or hard brass (Delta Metal)
in one uniform thickness (34 inch), with alternate U-shaped and dovetailed grooves,

filled with the non-slippery, soft metal lead or with carborundum grains. They are
clean, neat in appearance and noiseless in use.
These treads can be furnished in lengths up to 140",
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CAST IRON HAND RAIL AND COAT BRACKETS
FOR WOOD OR PIPE RAILS

!
HH

A-3
Also Flat Seat Fig. 104
¥he. 185 A 1%" to 2" Pipe
Also 23" for
1% and 1%"
! Pipe

Also Flat Seats

13 to 2" pipes
A-2% and 3"

A-2% and 3"

Fig. 105 ]"-A“‘

1” to 2" Plpe A-23% and 3"
Fig. 106

&
-]
=
(-]
P
Fig. 108 1%"-1%" and 2" Pipe @
Coat Rail Brackets 109
For supPortlnx 2—11%" rd. Wood Brlcketl for Stair Curb
1s for Coat Hooks 3% "x8" Bolts Bullt into Curb




ST. PAUL FOUNDRY & MANUFACTURING CO, 203

PIPE RAILINGS—WELDED

We highly recommend welded pipe railing for its samoothness,
good appearance, and strength.

The above details show how our special machines properly cut
Ilht‘ pipe to secure the best welded straight, circular, or inclined rall-
ng.

We also make plain or ball fitted railing.

Posta for ralling should be bullt into concrete wherever possihle
by setting inserts (or cans) Into the concrete about 6 deep.

E -

RAILING—WELDED

All ralling is welded unless fittings are specified.
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ELEVATION OF
SPIRAL STAIRS
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ALl 8P maung i)Y
wiTH STD- €1 FLas

-1 TREADS & FLATFOR™S
BrausTers 3"

ALSO MADE WELDED

WITH FLOOR PLATE
TRLADS .

0 Bai RAL LRD

PLAN AT 15T FLOOR

Fig. 136

TYPICAL DETAIL OF CIRCULAR STAIR

Well adapted to pumping stations, power plants, vaults and schools
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Fig. 137
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GRADE LINE
By

SIDE ELEVATION

TYPICAL DETAIL OF FIRE ESCAPE

Our Fire Escapes conform to the specifications and laws of the State
in which the building is located.

The construction is standard and of latest approved detail.
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STAIR TOWER AND BRIDGE, CITY OF ST. PAUL

Fabricated and Erected by The St. Paul Foundry & Mfg. Company
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STAIRS, LADDERS, RAMPS AND INCLINES
Apsva
| Feses
TABLE OF RISERS AND TREADS FOR STAIRS
Tread + Riser - 174"
Angle With{ Riser in | Tread in |Angle With{ Riser in | Tread in
Horizontal| Inches Inches Horizontal| Inches Inches
22°-00' 5" 124" 36°-52' 74" 10"
23°—14' 514" 1214 38°*-29' 734" 934"
24°-38" 514" 12" 40°-08' 8 91g"
26°*-00" 53" 113" 41°—44’ 814" 914"
27°-33' 6" 1134" 43"-22' 814" 9"
29"-03' 614" 113" 45°-00" 83{” 834"
30._.35i B%JJ I lfl 46 .”38' 9!’ s}ﬁl}
32°-08' 63" 103" Prefarvod. 48°-16' )" 814"
33._‘li ?if 10%" 40._“! 9}5!! 8!!
35°-16" 74" 104"
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TYPES OF BOLTS

No. 150 No. 151
Plain Round Drift Bolt Plain Square Drift Bolt
LB TR
No. 152 No. 153
Round Drift Belt, Pointed Square Drift Bolt, Pointed
No. 154 * No. 155
Round Drift Bolt, Head and Point Bquare Drift Bolt, Head and Point
No. 156 No. 167
Boat Spike Lag Screw
No. 158 No. 159
Round Head Machine Bolt Countersunk Head Machine Bolt
No. 161
Expansion Bolt Wedge Expansion Bolt

We carry a large stoch of Machine Bolts, and can deliver on short notice.
We manufacture bolts as illustrated above in a variety of sizes.
Special bolts of any description made to order.

See pages 140 and 269 for information on screws, nails and bolts.




ST. PAUL FOUNDRY & MANUFACTURING CO.

209

MISCELLANEOUS HINGES

—r_;:—'l_ 'l i Fig. 03 .. \J

STRAP HINGE, HINGE CASTING AND LUG FOR

Pan
N

9

HEAVY WOOD DOORS

O
NS

L

V)

Fig. No. 94

BLIND HINGE
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STEEL BAR AND WIRE WINDOW GRILLES

Diamond Mesh, Diamond Mesh, Basket Weave, Flat
Crimped Wire. Crimped Wire. Wire.
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F!% 162 Fig. 163 Fig. 164
Made of Channe] Iron Made of Round Iron Made of Channel Iron Frame
Frame and Frame and and
No. 12 Wire—1"” mesh. No. 12 Wire—1” mesh. }¥x#&’ Flat Iron—1” mesh.

No. 10 Wir&—l)ﬁ" mesh.  No. 10 Wire—114" mesh. 24x%" Flat Iron—1}" mesh.
No. 8 Wire—2"" mesh. No. 8 Wire—2'" mesh. Y xg&' Flat Iron—134' mesh.
No. 7 Wire—2” mesh. No. 7 Wire—2” mesh. xl4"” Flat Iron—2” mesh.
No. 6 Wire—234" mesh, No. 6 Wire—214" mesh, %gx}" Flat Iron—24" mesh.

These can be made These can be made These can be made diamond
square mesh. square mesh, mesh.

C 1 = 'l L
r | %
i

Fig. 166 Fig. 167

Method B.
The guard in this

Method A.
In this case anchors

are first built in and - case must be set before
guard placed later, + wall is built up.
I R :
| B - —
Fig. 165
Method A, Method B.
Of anchoring guard Of anchoring guard

into wall. into wall.
Bpecial Designs Upon Application.
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122

PRISONS, CELLS AND EQUIPMENT

INSTALLATIONS BY ST. PAUL FOUNDRY & MFG. CO.

24 Cells, Minnesota State Prison, Stillwater, Minnesota
320 Cells, Washington State Prison, Monroe, Washington
440 Cells, Wisconsin State Prison, Waupun, Wisconsin
320 Cells, Missouri State Prison, Jefferson City, Missour]
160 Cells, Minnesota State Reformatory, St. Cloud, Minnesota
744 Cells, Illinois State Prison, Lockport, Illinois
200 Cells, 8. Dakota State Prison, Sloux Falls, S. Dakota
184 Cells, Chester State Hospital, Menard, Illinois
44 Cells, Public Safety Bullding, St. Paul, Minn.
Sally Port Gates, U. 8. Penitentiary, Leavenworth, Kan,

These installations inelude, severally, window guards, barred

partitions, Plate and barred doors, balcony framing with stalrs and

railing, cel

equipment, wagon locks, and railroad gates, for State

Prisons, Clty and County Jalls.
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WE MAKE ANY
SIZE CAST IRON
GEAR BLANKS
AND CUT GEAR

TEETH

NICKEL
ALLOY IRON
LOCOMOTIVE
CYLINDER
CASTING

(7 tons)

MOTOR
BLOCK
CASTING
(314 lba.)

WE ALSO MAKE
BRAKE SHOES AND
HUNDREDS OF
MISCELLANEOUS
RAILROAD
CASTINGS
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WALDORF PAPER PRODUCTS CO,
Starter Rolls for Paper Pulp

.10 Units—each with 12"x12".4" cast iron shafts on which 38-42* diam. bronze
‘\“Iildl'fﬁ were I'I'lou'l'llt‘d.

All castings, machining and assembly by us. We also made the copper lined
steel shell pulp tanks.

EQUIPMENT REPAIRS

We invite you to store your
Power Shovels—Trench Machines
Road Machinery—Farm Machinery
with us for GENERAL REPAIRS by our
expert Machinists-Blacksmiths and Steel Men.

(The Winter months are the best)

We are completely equipped for

ELECTRIC WELDING
and
ACETYLENE WELDING and CUTTING

All departments are piped for oxygen and acetylene




ST. PAUL FOUNDRY & MANUFACTURING CO. 217

EQUIPMENT REPAIRS
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HESTON & ANDERS ON, Fairfield, Iowa
A DIVISION OF ST. PAUL FOUNDRY AND MANUFACTURING COMPANY

SWING CUT-OFF SAW
MODEL 5
You can use the Portable #5 anywhere in your
plant—or take it with on the job, Weight
s only 175 Ibs. w:thcmti‘:':se yet all the a. tedy
and convenience ot'thelarse-rsnww incorpora
Cuts up to 3 x 12-inch material, and uses a 10-

inch blade.
MODEL 25

THE #25 SWING SAW is the intermediate size
between the #5 and §55. Cuts material up to
4 x 14 inches, and in all other respects is very
similar to the §55. Power is supplied by a
sealed-bearing 2 H.P, motor with thermal over-
load relay a part of the switch.

MODEL 55
FOR EXTRA HEAVY CAPACITY—The #55
cuts material up to 5 x 16 inches. Uses 16-inch
blade, and on thinner material will cut wider.
Power can be supplied by heavy duty 5 H.P.
motor with thermal overload relay a part of the
switch. 3 H.P, motor may be used if desired.

MODEL 25

MODEL No. 5 SPECIFICATIONS
CAPACITY—Cuts material up to 3 x 12 inches.
FRAME—Cast-iron frame stands 38 hm high. Covers bench s m 16 x 24 Inches. Floor stand
Is not supplied as standard equipment but may be ordered. Hel tover*-all (w1t.h bhase) I8 66 Inches.
SWING EAM—Fmo of slde play or vibration. Welght of motor counterbalances the beam thus
mkln& Wp and welghts unnecessary, and aceurate nneur.lon with & minimum of effort,
Mox base to bel

recommend | or ¥ H.P. motor. Mol-or slides on
BI.J\DE-—OM 10-inch saw blade 1 Iﬂm hi Other sh abrasive wheels or special
be ordered.

blades may
B’ERINGS—M 1s fitted with life-sealed, dust-proof ball bearings set into a one-plece casting.
ARDS—Blade, arbor and belt all inclosed for lemlnn of operator.
WEIGH‘I‘—I?{;IM pomplete with 1 H.P. motor for saw only.
FLOOR STAND—Welghs 71 lbs., 18 28 inches high and takes foor space 18 x 26 Inches.
MODEL No. 25 SPECIFICATIONS
CAPACITY—Cuts material up to 4 x 14 ino
FRAME—Huw Channel Steel muun. welded and braoced to stand the roughest usage. Stands
84 Inches Rﬁu res floor s x 20 inches,
SWINGIN Bln\ —Free of li pl.ly or vibration, Welght of motor counterbalances the beam
ss a.mfl wei{htl unneeessary, and acourate operation with a minlmum of effort.
MO 0 R— or 3 H,P. motor, Motor slides on base to tighten belt or compensate

BLADE—One 12-inch saw blade supplled with hi H 14-inch blade may be used, If

BMR.INGS—AMr is fitted with life-sealed, dust-proof ball burluss set Into a one-plece M’ﬂ(
GUARDS— arbor and belt all inelosed for protection of operator. Speelal rear saw guard also

acts as sawdust .
WEIGHT—397 lbs. complete with 2 H.P. motor.
MODEL Nn. 55 SPECIFICATIONS
CAPACITY—Cuts material up to 5 x 16 ing
l?ll MB— uvy Channel Steel (mmtnwt de«! and braced to stand the roughest use, Stands
08 Inol over-all, and uses floor space 21 x 25 inghes,
SWINGIN BEAM—-—Free of side play or vlhrat.lon. Wcixht Bfmntc;l; ]?uunwbahnm’u;abeam thus
with a

making springs and welghts unnecessary, and ace r

M = ed to use 3, 4 or 5 H.P. motor. ABIIP motor |8 the wer Motor
#lides on base to r.l‘ghwn belt or eompensate blade wear,

BL.\D 16-inch saw blade supplied with each mul:l.nu‘ Other abrasive wheels, shapers and

¥ be ordered.
mnlﬁgs—-a\rbor is ftted with life-sealed, dust-proof bal burlng set Into a one-piece casting.
GIJA'Rdl:&—ﬂl:de arbor and belt all Inclosed for protection of pperator. Speelal rear saw guard acts
AS 8a exhaust,
WEIGHT—615 1bs. complete with 5 H.P. motor; 505 Ibs. complete with 3 H.P. motor,

For More Detailed Information—Write For Catalog
e S
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HESTON & ANDE RS O N, Fairfield, Iowa
A DIVISION OF ST. PAUL FOUNDRY AND MANUFACTURING COMPANY

14-INCH TILTING TABLE BAND SAW

MODEL 14

* Accurate 45° Tilting Table

* Easy Adjustment—Simple Design
* Full 11'4-Inch Depth of Cut

* New, Improved Saw Guides

* Life-Sealed Ball Bearings

* Built-In Light

SPECIFICATIONS
WHEELS—Both 14-inch diameter, with 1-inch face, covered with rubber.

TABLE—20" x 23” Reinforced Cast Iron, carefully machined and
leveled. Fitted with easily renewable aluminum throat
disc, Tilts 45° to right and 5° to left.

BEARINGS—Life-Sealed bearings in each wheel.
BLADES—One }{" band saw blade 8’5" long furnished.
GUARDS—Aluminum guards cover all moving parts.
HEIGHT—With base, 69 inches overall.

FLOOR SPACE—18" x 25",

WEIGHT—Complete with base (less motor) 240 lbs. net,
MOTOR—14 H.P, motor recommended for ordinary use.
MOTOR BASE—10" x 12",

6-INCH JOINTER-PLANER WITH TILTING FENCE

* Quick Job Set-Ups

* Life-Sealed Ball Bearings

* Tilting Fence Allows Angular Cuts
* h-Inch Width Capacity

SPECIFICATIONS
Depth of cut, 5/16" Motor, eﬁ H.P. recom-
Width of cut, 6” 5 mend e b
" rame, stan ence an
Nablewictn, § tabléof Heavy CastIron

Length of table, 43 Aluminum Safety Guard

Width over-all, 18"
Height over-all, 37" So}lﬂ:dﬂnchinad-Steal

Motor plate, 10" x12”  Neot weight (less motor)
200 Ibs.

MODEL 6F
For More Detailed Information—Write For Catalog
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HESTON & ANDERS O N, Fairfield, Iowa T
A DIVISION OF ST. PAUL FOUNDRY AND MANUFACTURING COMPANY

THE WOODMASTER Combination Bench Saw

MOTOR
34 or 1 H.P., 110/220, Single Phase, 60 Cycle, Capacity start.
Other motors can also be supplied if requested.

SPECIFICATIONS

SAW

Diameter Saw Boppliod. . - iciciiiiiaiinnmneinieiiieisiateiissnis i . .10 mch
Diameter Saw Shalit.. T O ATl B B S —— 3 inch

Travel of Cutting P e e R i R e sty 23 inches
Cromscut CRPRRIEY. . covv vovsnerasiavarssmarinarsssnsvenssssmasssrianssasisss 18 inches
Height of Rip Fence. R i e e by L e i e s 214 inches
Length of Rip Pence. . ...........0vus. S T e e Y s S e e 30 inches
Maximum Vertical Ad_{ustmcnt of Saw . - . 334 inches
Range Miter Adjustable.......... < = .. Full 45 Degrees
Miter Gauge Length, . ’ T oL e 17 inches

Range Bevel Adjustable. .Full 45 Degrees
Height of Machine (over all) 2 : .- ..43 inches
Height of Table............ .35 inches
Width of Table
Depth of Table
Width of Base.
Depth of Base........

..21 inches
.47 inches

Maximum Depth of Cut: ] Blade. 13. inches
10" Blade. i inches
12" Blade. I PN = e 4 inches

Net Weight

For More Detailed Information—Write For Catalog
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PART III
MISCELLANEOUS INFORMATION

1938 St. Paul Building Code—Structural Steel.
Specifications of A, S. T, M.

A. I S, C, Code of Standard Practice.

Building Codes—St. Paul, Minneapolis, Wisconsin tabulated.
Soils—Bearing Capacities,

Weights of Building Materials,

Specifications—Painting.

Column and Beam Bearing Plates—Available Sizes.
General Nomenclature—Formulae.

Notes on Wood and Fireproof Floors—Various Types.
Battle-Deck Floors.

Notes on Roofs—Trusses—Suspended Ceilings.

Various Types of Roofs.

Notes on Steel Sash, Corrugated Sheathing, Hy-Rib, Doors.
Notes on Glass Blocks.

Notes on Nails and Spikes,

Notes on Tanks and Pipelines,

Notes on Traveling Cranes.

Notes on Chains and Chain Slings.

Safe Loads—Wood Columns and Beams,

Notes on Gears, Pinions, Sprockets and Chains, Belts and Pulleys,

Rope Drives.
Mathematics, Equivalents of Measure, Expansion.
Safe Loads—Riveted Girders.
Safe Loads—Plate and Angle Columns,
Index.
Addresses.
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ST. PAUL BUILDING CODE
* Pertaining to Structural Steel

See. 9-23. (a) Structural steel shall conform to the Standard
Specifications of the American Soclety for Testing Materials for Steel
for Buildings, Serial Designation A7-46, as amended to date.

(b) Rivet steel shall conform to the Standard Specifications of
the American Society for Testing Materials for Structural Rivet Steel,
Serial Designation A141-39, as amended to date,

(e) Alloy steels and other metals mentioned in this code shall
conform to the applicable Specifications of the American Soclety for
Testing Materials, as amended to late,

Unit Stresses

Sec. 10-7, (a) All parts of the structure shall be so proportioned
that the unit stress in pounds per square inch shall not exceed the
following values:

(1) Structural and Rivet steel

Tenslon
Structural steel, net section ............... SR SRS ..20,000
Rivets, on area based on nominal diameter .........cco0es. 15,000
Compression

Columns, gross section

not greater than 120,

For columns with values of
2

1?.000—0.485—-—5—- in which I is the unbraced length of the
r

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

section, both in inches.

For columns with values of

greater than 120.......... 18,000
2
i
18,000 r2
in which ! is the unbraced length of the column, and r {s the
corresponding radius of gyration of the section, both in inches,

Plate girder stiffeners, gross section ............. M e 20,000
Webs of rolled sections at toe of fillet ...... sressesssnsens 24,000

1 plu

*Stresses same as A.LS.C. specifications, 1947.
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Bending
Tension on extreme fibers of rolled sections, plate girders
ERA Bullt Up TeMBEPE . oatiiiese i e G e s ae e b e .. 20,000

Compression of extreme fibers of rolied sections, plate gird-

I
ers and bullt up members, for values of —~b—- not greater

ERAN MO - st s ivonedioinn niveniom be's'snyas n e o e e e e e e en e 22,600

1,800 b2
with a maximum of 20,000, in which ! is the unsupported length

of the member and b is the width of the compression flange,
both in Inches.

Stress on extreme flbers of pIng .....covvsvvrnnsnsssseess 30,000
Shenring
Rivets, pins and turned bolts in reamed or drilled holes....15,000

UDORIShed, DOIEE v o vss sinniaae s wsinmnesssens foms s svassis L0000
Webs of beams and plate girders, gross section ...........13,000

Bearing Double Single
Shear Shear

Rivets and turned bolts in reamed or drilled
OVBB vovieissvinananvssnvebaberveveneerenycinh000 33,000
Unfinished bolts .....ivvecevnvnercncnsensss 26,000 20,000

PIN8 ....ccvvvusnsssnesssssanss e e e 32,000
Contact area, milled stiffeners and other milled surfaces....30,000
Contact area, fitted stiffeners .........cc0vvuven consasswneodiU00

Expansion rollers and rockers (pounds per linear inch)
600d in which d is diameter of roller or rocker in inches.
(2) Cast Steel

Compression and bearing same as for structural steel.
Other unit stresses 7§ per cent of those for structural

steel.
(3) Wrought Iron
Tension on net BectloN ......coversvsssassssssasssrssssssss 18000
Maximum compression on gross section ........... LS ATN 10,000

Bending on extreme fiber, tension .........ovvinvnnensea..12,000
(4) Cast Iron

Maximum compression on gross gection ......cveveveven...10,000
Bending on extreme fiber, tenslon .......c.veevvvvevenasnaee 8,000
Eending on extreme flbre, compression .......... Aie el b e 10,000

BOOAY N BTRCKSER . 5 ok en et el o s e RWB Tih b T e e e el 2,000
Compression stress per square inch on east iron columns

10,000-60 ——
r
Reversal of Stress

(1) Members subject to live loads producing alternate tensile and
compressive stresses shall be proportioned as follows:

To the net total compressive and tensile stresses add 60 per cent
of the smaller of the two and proportion the member to resist either
of the increased stresses resulting therefrom,

Connections shall be proportioned to resist the larger of the two
increased stresses, :
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Combined Stresses

Axial and Bending
Members subject to both axial and bending stresses shall be so
}:ropm;lloned that the quantity

a b

— + — shall not exceed unity, in which
Wiy

a

F' = axial unit stress that would bedpermitted by this Specifica-
a tion if axinl stress only existe

F = bending unit stress that would be permitted by this Specifi-
b cation if bending stress only existed

f — axial unit stress (actual)=axial stress divided by area of
a member

f = bending unit stress (actual)=bending moment divided by sec-

b tion modulus of member.

Rivets

Rivets subject to shearing and tensile forces shall be so propor-
tioned that the combined unit stress will not exceed the allow-
able unit stress for rivets in tension only.

Wind and Other Forces

Memkbers subject to stresses produced by a combination of wind
and other loads may be proportioned for unit stresses 331 per
cent greater than those specified in Section 10-7 (a) Jﬁl‘ﬂ\’l ed
the section thus required is not less than that required for the
combination of the dead load, live load, and impact (if any).

Members Carrying Wind Only

(1) Members suhllm‘-t only to stresses produced by wind forces
may be proportioned for unit stresses 235 per cent greater
than those specifled in Section 10-7 (a).

Composite Neams

(1) The term "“composite beam" shall apply to any rolled or
fabricated steel floor beam entirely encased in a poured con-
crete haunch at least four inches wider, at its narrowest point,
than the flange of the beam, supporting a concrete slab on each
side without openings adjacent to the beam: provided that the
top of the beam is at least 1% inches below the top of the slab
and at least 2 Inches above the bottom of the slab; provided
that a good grade of stone or gravel conerete with Portland
cement, is used; and provided that the concrete haunch has
adequate mesh, or other reinforcing steel, throughout its whole
depth and across its soffit.

(2) Composite beams may be figured on the assumptions that:
1. The steel beam carries unassisted all dead loads, prior to the
hardening of the concrete, with due regard for any temporary
support provided,
2. The steel and concrete carry by joint action all loads, dead
and live, applied after the hardening of the concrete.

(8) 'The total tensile unit stress in the extreme fiber of the steel
{Jeurlln thus computed shall not exceed 20,000 pounds per square
nch.

(4) The maximum stresses in the concrete, and the ratio of
Young's moduli for steel and concrete, shall be prescribed by
the specifications governing the design of reinforced concrete
for the structure, §
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(5) The web and the end connections of the steel beam shall be
adequate to carry the total dead and live load without exceed-
ing the unit stresses prescribed in this Specification, except as
this may be reduced by the provision of other proper support.

Effective Span Length

(1) Simple Spans
Beams, girders and trusses shall ordinarily be designed on the
basis of simple spans whose effective length is equal to the
distance between centers of gravity of the members to which
they deliver their end reactions,

(2) End Restraint

If, on the assumption of end restraint, full or partial, based on
continuous or cantilever action, beams, girders and trusses are
designed for a shorter effective span length than that specified
in the Preceding paragraph, their sections, as well as the sec-
tions of the members to which they connect, shall be designed
to carry the shears and moments so introduced, in addition to
all other forces, without exceeding at any point the unit
stresses prescribed in Section 10-7 (a).

The allownhle compressive stresses per square inch shall he
determined by the following formula:

(1) For steel columns filled with and encased in concrete ex-
tending at least three inches beyvond the outer edge of the
steel, where the steel is calculated to carry the entire live and
dead load, the allowable stress per square inch shall be de-
termined by the following formula:

I
18,000 — 70 —
r

but shall not exceed 16,000 per square inch.
(2) For steel columns filled with, but not encased In concrete,

the steel shall be calculated to carry the entire live and dead
lond. In this case the above formula may be used but the
allowable stress shall not exceed 15,000 pounds.

(3) Stresses due to eccentric loading shall be provided for in
all compressive members.

(4) The length of rolled steel compresasive members shall not
exceed one hundred twenty (120) times the least radius of
gyration, but the limiting length of struts for wind bracing
only may be one hundred fift 150) times the least radius of
gyration. The limiting lengt or cast iron columns shall be
séventy (70) times the least radius of gyration.

Unsupported Compression Flanges

(a) The ratio of unbraced length to width of flange (I/b) for
compression flanges of rolled sectlons, plate girders, and built-up
memhbers subject to bending shall not exceed 40,

Minimum Thickness of Material

(b) Main material, The minimum thickness of steel except for
linings, filllers and the webs of rolled beams and channels, shall be:
for exterior construction—#g inch; for interior ::onsstruetion—',d1 inch.
(These provisions do not apply to light structures such as skylights,
marquees, fire-escapes, light one-story buildings, steel houses, or
light miscellaneous steelwork.
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Gusset Plates

{c) Gusset plates for trusses with end reactions greater than
45,000 pounds shall be not less than 3 inch thick.

Compression Members

{d) In compression members consisting of segments connected
by webs, the thickness of the webs of the segments shall be not less
than 14> of the unsupported distance between the nearest rivet lines,
or the roots of the flanges in case of rolled sections. The thickness
of the cover plates or webs connecting the segments shall be not
less than Yo of the unsupported distance between the nearest lines
of their connecting rivets or the roots of their flanges in case of
rolled sections.

Web Crippling of Beams

(e) Rolled beams shall be so proportioned that the compression
stress at the web toe of the fillets, resulting from concentrated loads,
shall not exceed the value of 24,000 pounds per square inch allowed
In Sections 10-7 (a). The governing formulas shall be:

For interior loads = not over 24,000

t{(A+2N)

R
For end reactions ———————— = not over 24,000
t(A4+N)
concentrated interior load or end reactions, in pounds
thickness of web, in inches
length of bearing, in inches
‘1’,,’5{}“"" from outer face of flange to web toe of fillet, in
os

Zp~3a
NIRLA]

Riveting—Tension

(a) In proportioning tensgion members the diameter of the rivet
holes shall be taken one-eighth (%) of an inch larger than the nom-
inal diameter of the rivet.

(b) In dproportloning rivets the nominal diameter of the rivet
shall be used.

Piate Girders—Flang Compre

(a) Plate girders shall be proportioned elither by the moment
of inertia of thelr net section, or by assuming that the flanges are
concentrated at their centers of gravity and a unit stress used such
that the extreme fibre stress does not exceed 20,000 pounds per square
Inch, in which case one-eighth (%) of the gross section of the web,
it properly spliced, may be used as flange section.

(b) The flanges of plate girders shall be connected to the web
with a sufficient number of rivets to transfer the total shear at any
point in a distance equal to the effective depth of the girder at that
point combined with any load that is applied directly on the flanges.

() Webs of plate girders shall be provided with stiffeners over
all bearing points, under all points of concentrated loading and else-
where when requ[rad by good engineering practice,

Wind Bracing

(a) All structures shall be designed to have surfaces exposed
to a wind pressure of thirty (30) pounds for every square foot of
surface exposed, unless otherwise specifically provided.

(b) In structures exposed to wind, if the resisting moments of
the ordinary materials of construction, such as masonry, partitions,
floors and connections are not sufficient to resist the moment of dis-
tortion due to wind pressure taken in any direction or any part of
the building or structure, additional bracing shall be introduced,
sufficient to make up the difference in the moments.
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Rivets and Bolis

Use of Unfinished Bolts

(a) All field connections may he made with unfinished bolts,
except as provided in Paragraph (b) hereof.

Use of Rivets

(b? Rivets, turned bolts, or special bolts shall be used for the
following connections:
Connections for supports of running machinery, or of other live
loads which produce impact or reversal.
Column splices in all tier structures 60 feet or more in height
Connections of all beams and girders to columns, and of any
other beams and girders on which the bracing of columns is de-
pendent, in structures over 60 feet in height.

Whalls, Plers nand Columns—Dead and Live Loads

(a) The full live load on roofs of all buildings shall be taken
on walls, piers, and columns.

b) The walls, piers and columns of all buildings shall be de-
signed to carry the full dead loads and not less than the proportion
of the live load given in the following table:

Floor 17 16 15 14 18 12 11 10 9 8 T 6 5 4 3 2 1

85 per cent
85

80
76 80 86

ok ok ok ok .k
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50 50 50 50 55 60 65 70 75 80 85

50 50 50 50 50 55 60 65 70 75 80 85

50 50 50 50 EO 50 55 60 65 70 75 80 85

50 50 50 50 KO 50 50 55 60 65 T0 75 80 85
50 50 50 50 50 50 50 50 55 60 65 70 75 R0 85

(e) The proportion of the live load on walls, piers and columns
on buildings more than seventeen stories in height shall be taken in
same ratio as the above table,

(d) The entire dead load and the percentage of live load on
basement columns, piers and walls shall be taken in determining the
stress in foundations.

(e) In addition to the entire dead load, not less than the fol-
lowing proportion of the Eercentage of live load on the basement
columns, plers and walls shall be taken in determining the number
of piles for pile foundations and the area of concrete caissons.

75 per cent for Dept. Stores—Garages*—Stables*—Workshops*—
Storage—TFire Stations—Light Manufactories.

per cent for Hotels—Club Houses, Lodging and Rooming
Houses — Family Hotels — Offices — Hospltals — Dwellings — Flats —
Apartments—Private Garages*—Stables*—Workshops®*.

5 per cent for Theatres—Lodges—Skating Rinks—Exhibition
Halls—Churches—Assembly and Dance Halls—Schools.

(f) 1In all foundations eccentric loading must be provided for.

(*Over 500 1’ Area)
(*Under 5003’ Area)
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EXCERPTS FROM

SPECIFICATIONS FOR STEEL FOR BUILDINGS
A. 8. T. M. DESIGNATION: A 7-46.

1. Structural Rivet Steel, (Same—unless specified.)
Rolled Base Plates

2. Rolled base plates over 2 in. in thickness for bearing purposes
shall be open-hearth or electrie-furnace steel containing 0.20 to
0.36 per cent carbon, The chemical composition shall also conform to
the requirements specified in Section 4. A suflicient discard shall be
made from each ingot to secure sound plates. Physical tests shall
not be required for this material.
MANUFACTURE. e

3. (a) The steel, except as specified in Paragraph (b), shall be
rnn.d? by one or more of the following processes: open-hearth, elec-
tric-furnace,

(b) Steel for plates and shapes over %g In. in thickness which are
to be punched shall be made by either or both of the following pro-
cesses: open-hearth or electric-furnace.

Chemienl Composition
4. The steel shall conform to the following requirements as to
chemical composition:

Structural Steel Rilvet Steel
il T AR not over 0.10 per cent .. S e S rark b 4
Phosphorus [ Open-hearth . ..... .. not over 0.06 per eent .not over 0.06 per cent
Bulfur ... .. ek ke L e 0.05 per cent .not over 0.05 per cent
Copper, when copper-steel 1s speelfied . . not under 0.20 per cent. not under 0.20 per cent

Ladle Analyses

5. (a) A carbon determination, and a eogper determination when
copper steel is specified shall be made of each melt of bessemer steel,
and determinations for manganese, phosphorus and sulfur represent-
ing the average of the melts applied for each 8-hour period.

{b) An analysis of each melt of open-hearth or electric-furnace
steel shall be made to determine carbon, manganese, phosphorus and
sulfur; also copper when r:oml})er steel is specified,

(¢) The analyses prescribed in Paragraphs (a) and (b) shall be
made by the manufacturer from test ingots taken during the pouring
of each melt. The chemical composition thus determined shall be
reported to the purchaser or his representative and the pércentage of
phosphorus and sulphur, and also copper when copper steel is speci-
fled, shall conform to tha requirements specified In Section 4,

Cheeck Analyses
6. Analyses may be made by the purchaser from finished ma-
terial representing each melt. The phosphorus and sulphur content
thus determined shall not exceed that specified in Section 4 by more
than 25 per cent.
Tension Testis
7. (a) The material shall conform to the following requirements
as to tensile properties:

Properties Considered Structural Steel Rivet Stesal
Tensile strength, 1b, per sq. in... 60,000—T2,000 52,000—62,000
Yleld point, min,, per sq. in...... 0.5 tens, str, 0.5 tens. str.

but in no case less than....... 33,000 8,000
Elongatlon in 8 In,, min, per 1,500,000 1,600,000
Elongation in 2 | min., per Tens. str. Tens. str,

A e e R W 22

See section 8.
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(b) Flat rolled steel 3jg in. and under in thickness, shapes less
than 1 sq. in. in cross section and bars, other than flats, less than 1%
in. in thickness or diameter need not be subjected to tension tests.

(¢) The yield point shall be determined by the drop of the beam
or halt in the gage of the testing machine.

Modifications in Elongation

8. (a) For material over ?@ in. in thickness or diameter, a de-
duction from the percentage of elongation in 8 in. specified in Sec-
tion 7 (a) of 0.25 per cent shall be made for each increase 1l in. of
the specified thickness or diameter above % in.,, to a minimum of 18
per cent. For plates, shapes and bars.

(b) For material under %4 in. in thickness or diameter, a deduc-
tion from the percentage of elongation in 8 in. specified in Section 7
(a) of 2.00 per cent shall be made for each decrease of ¢ in. of the
specified thickness or diameter below 83 in.

Bend Tests

9. Bend test specimens shall stand being bent cold through 180
deg. without eracking on the outside of the bent portion, around a
pin, the diameter of which shall have the following relation to the

thickness of the specimen. Bati Pin Diameter
atio:
Thickness of Material Thickness of Specimen
Up to ¥ Ao, incluslyve iidvissaaiseess 1
Over % to 1 in,, inclusive .. o b
Over 1 to 11 in,, inclusive . oo 116
Over 11 to 2 in., inclusive ... vene 214
Over 2 0. ..osrecsnnssssnnssnsnnerssses B

Test Specimens

10. (a) Test specimens shall be prepared for testing from the
mate;letlb;n its rolled or forged condition except as specified in Para-
grap .

(b) Test specimens for annealed material shall be prepared from
the material as annealed for use, or from a short length of a full
section from the same melt similarly treated.

(c) Test specimens shall be taken longitudinally and, except as
specified in Paragraphs (e), (f) and (g), shall be the full thickness
or section of material as rolled.

(d) Test specimens for plates, shapes and flats may be machined
to t]“e lform and dimensions shown in Fig 1, or with both edges
parallel.

A
1 é" Forlel Secsinn Redi, ot & i
p-—m!:'—--ll ‘)j:'iurhilwl o R;g,;”-l"‘ e Katete|
F il A\ Paraliel Section |

. (l | ,..,j;- 9 Fro0r E 9 |
11 i ] |

T T 1 1
bt sk A;:: ——2"——»
[ |

About 18°

Gage Lenglh for Elongalion arter Fracture
Fig. 1 Fig. 2

(e) Tension test specimens for material over 1% in. in thickneas
or diameter, except pins and rollers, may be machined to a thickness
or diameter of at least % in. for a length of at least 9 in, or they
may conform to the dimensions shown in Fig. 2.

(f) Bend test specimens for material over 13 in. in thickness or
diameter, except pins and rollers, may be machined to a thickness or
diameter of at least % in. or to 1 by in. in section.

(g) Tension test specimens for pins and rollers shall conform to
the dimensions shown in Fig. 2, and bend test specimens shall be 1
by 1% in. in section.

e i il i

—p——
R P
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(h) Test specimens for pins and rollers shall be taken so that
the axis is 1 in. from the surface.

(i) The machined sides of rectangular bend test specimens may
have the corners rounded to a radius not over ¥ in.

Number of Tests

11. (a) Two tension and two bend tests shall be made from
each melt, unless the finished material from a melt is less than 30
tons when one tension and one bend test will be sufficient. If, how-
ever, material from one melt differs % in. or more in thickness, one
tension and one bend test shall be made from both the thickest and
thinnest material rolled regardless of the weight represented.

( f any test specimen shows defective machining or develops
flaws, it may be discarded and another specimen substituted.

(c) If the percentage of elongation of any tension test specimen
is less than that specified in Section 7 (a) and any part of the fracture
is more than 3% in. from the center of the gage length of a 2-in.
specimen or is outside the middle third of the gage length of an 8 in.
specimen, as indicated by scribe scratches marked on the specimen
before testing, a retest shall be allowed.

PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS
Permissible Variations
12. (a) One cubic inch of rolled steel is assumed to weigh 0.2833
1h. The cross-sectional area or welght of each structural-size shape
shall not vary more than 2.5 per cent from the theoretical or specified
amounts.

Finish
13. The finished material shall be free from injurious defects and
shall have a workmanlike finish. See No. ASTM specifications for
Modifications.
Marking
14. The name or brand of the manufacturer and the melt number
shall be legibly stamped or rolled on all finished material, except
that lattice bars and, other small sections shall, when loaded for
shipment, be properly separated and marked for identification. The
identification marks shall be legibly stamped on the end of each pin
and roller, The melt number shall be legibly marKed, by stamping if
practicable, on each test specimen.

Inspection

15. The inspector representing the purchaser shall have free en-
try, at all times while work on the contraect of the purchaser is be-
ing performed, to all parts of the manufacturer's works which con-
cern the manufacture of the material ordered. The manufacturer
ghall afford the inspector, without charge, all reasonable facilities
to satisfy him that the material is being furnished In accordance
with these specifications. All tests (except check analyses) and in-
spection shall be made at the place of manufacture prior to ship-
ment, unless otherwise specified, and shall be so conducted as not
to interfere unnecessarily with the operation of the works,

Rejection

16. (a) Unless otherwise specified, any rejection based on tests
made in accordance with Section 6 shall be reported within five
working dayvs from the receipt of samples.

(b) Material which shows injurious defects subsequent to its ac-
ceptance at the manufacturer's works will be rejected, and the man-
ufacturer shall be notified.

TNtehearing

17. Samples tested in accordance with Section 6, which represent
rejected material, shall be preserved for two weeks from the date
of the test report. In case of dissatisfaction with the results of the
{iests, the manufacturer may make clalm for a rehearing within that

me.
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION

CODE OF STANDARD PRACTICE
FOR STEEL BUILDINGS
AND BRIDGES

AS ADOPTED 1924
REVISED DECEMBER 1, 1946

THIS DOCUMENT INCLUDES THE A 1. §. C. STANDARD PROPOSAL CONTRACT FORM
AND STANDARD RELEASE AND INDEMNITY AGREEMENT,

SECTION 1. GENERAL.

(a) Scope.

The rules and practices hereinafter defined are adopted by the American Institute
of Steel Construction as standard for the industry and shall govern all conditions
relating to the use of Class “A" Structural Steel, unless the contract between the
Buyer and Seller specifies otherwise,

(b) Design, Fabrication and Erection.

Unless otherwise specified or required, the f ing Standard Specifications, as
amended to date, shall apply: ﬂsesuudardﬁpmﬁullon for the Design, Fabrication
and Erection of Structural Steel for Buildings of the American Institute of Steel Con-
struction, the Standard Specifications for Highway Bridges of the American Asso-
ciation of State Highway Officials, the Specifications for Steel Railway Bridges of the
American Railway Enginecring Association, or the Specifications for Welded Highway
and Railway Bridges of the American Welding Society.

(e) Plans and Specifications for Bidding.

The plans shall show a complete design with sizes, sections and the relative
location of vari bers with floor levels, column centers and offsets figured, and
shall show the character of the work to be performed with sufficient dimensions to
permit the making of an accurate estimate of cost. Plans shall be made to scale not
less than !4 inch to the foot, and large enough to convey the information adequately.

Wind bracing and special details when required shall be shown in sufficient detail
regarding rivets, welds and construction to permit an accurate estimate of cost.
ign and E

(d) Responsibility for Desig

If the design. plans and specifications are prepared by the Buyer, the Seller shall
not be responsible for the suitability, strength and rigidity of design. nor for the
practicability or safety of erection when the erection is not done by the Seller.

(e) Patented Devices.

The Seller shall not be responsible for claims arising from the use of patented
designs, devices or parts shown on the Buyer's plans or called for by the specifications
furnished by the Buyer, but the Seller shall protect the Buyer against claims arising
from the use of patented designs, devices or parts proposed by the Seller.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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SECTION 2. CLASSIFICATION.
Class “A”" Structural Steel. b

Contracts taken to furnish the structural steel for buildings or bridges are based
on furnishing the following items only:

Anchors for structural steel

Bases of steel or iron

Beams, purlins, and girts

Bearing plates for structural steel

Bearing shoes for bridges

Brackets made of structural steel

Bridge pins

Bridge railings of rolled structural steel

Checkered floor plates connected to the steel frame

Columns of steel, iron or pipe, or cement filled pipe, and struts of structural steel
or pipe

Counterweight boxes for bridges

Crane rails and stops )

Door frames constituting part of exterior wall steel framing

Expansion joints

Girders

Grillage beams

Hangers of structural steel, if attached to the structural steel framing and shown
on the framing plans

Lintels shown on the framing plans or otherwise enumerated

Marquees (structural frame only)

Monorail beams of standard structural shapes

Rivets and bolts sold on a delivered basis for field connections, as follows:

1. The Seller shall furnish sufficient rivets of suitable size, plus at least
10 per cent to cover waste, for all field connections of steel to steel which
are designated as riveted field connections,

2. The Seller shall furnish sufficient bolts of suitable size, plus 5 per cent to
cover waste, for all field connections of steel to steel which.are designated
to be bolted.

3. In cases where materials in excess of minimum requirements are furnished
to provide for waste or loss, all unused material remaining after com-
pletion of the work shall be the property of the Seller and be returned to
him,

Separators, angles, tees, clips, bracing and detail fittings in connection with
structural steel frame

Suspended ceiling supports of structural shapes 3 inches or greater in depth

Tie and sag rods

Trusses

Unless specifically agreed to as part of the contract steel or iron items which are
essentially required for the assembly or erection of materials supplied by other trades
will not be furnished, even though shown on the plans as being fastened to the struc-
tural steel,

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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SECTION 3. IN\"OICING.

When conditions vnake it ible to award ts on a lump sum basis the
fusion of d ining weights will be avoided. Scale weights involve a variation
which frequently leads to a compromise based on calculated weights.

The rules hereinafter established, while not giving exact weights, are the basis
upon which the Seller will make a lump sum or a pound price bid and they eliminate
the necessity of increased cost of shop drawings and other refinements of manufacture
which would very materially increase costs if exact weights were required.

Weights.

The weight of steel shall be assumed as 0.2833 pound per cubic inch and that of
cast iron as 0.2604 pound per cubic inch.

Structural steel and iron sold at a unit price per pound, hundred weight (100
pounds) or ton (2000 pounds) shall be invoiced on the calculated weights of shapes.
plates, bars, castings, rivets, bolts, and weld metal based on the detailed shop drawings
and shop bills of material which show actual dimensions of materials used® as follows:

Dimensions:

The weight will be figured on the basis of rectangular dimensions for all
plates, and ordered overall lengths fdr all structural shapes from which the re-
qmdmmm!ncui,mth no deductions for copes, clips, sheared edges, punchings,
bori milling or i When parts can be economically cut in multiples
from mmﬂoihrwdirnmn.ﬂncalcuhudweuhnhau be taken as that
of the material from which the parts are cut. All the material shall be ordered
as economically as possible in conformity with the suppliers' standards of cutting
dimensions.

Over-run, as follows:

1. To the nominal, theoretical weight of all plates or slabs will be added
one-half the allowance for over-weight, in accordance with the applicable
table in Specification A-7 of the American Society for Testing Materials,

2. To the nominal theoretical weight of checkered plates will be added the
allowance for over-weight in accordance with the published weights of
the manufacturers.

3. The calculated weights of castings shall be the weights determined from
the detail drawings of the pieces including standard fillets for such pieces.
To this an average over-run of 10 per cent shall be added.

“l‘hhhbanedontheunualpmﬂceorordahmmawm l’mml.lwmuln:mﬂhlothz
nearest available dimensions. When material, obtained from local
waste, special terms of contract shall be agreed upon.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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ALLOWABLE UNIT STRESSES
IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES

Rovised to 1947

COMPRESSION St. Paul| Ninn'pls [ Wisc,
Pounds per square inch
B . | Rolled Steel 17000 | 20000 | 20000
8 | Cast Steel 17000 | 16000 |........
].—. Wrought Iron 10000 12000 10000
& | Cast Iron (in Short Blocks) 10000 | 10000 | 10000
Steel Pins and Riveta (Bearing) 32000 32000 32000
Oak With  Grai 1000 800 1000
Oak , Across 500 500
£ | Yellow Pine, Wash. Fir With il
Yellow Pine, Wash, Fir Across  *
E Spruce With o
Spruce Across
emlock With 48
Hemlock Across *
2 | Conerete P, C. (1) sand (2) stone (4) B s it ey i
3 & | Conerete P.C. (1) sand (234) stone (5)) 350 |........|........
Rubble Stonework in P. C. Mortar 100 125 140
Rubble Stonework in L. & C. Mortar|. ... ... 100 100
= Rubble Stonework in Lime Mortar 60 i SRR,
& | Brickwork in P. C. Mortar 1:3 1756 175 175
i Brickwork in L, & C. Mortar 1:1:3 125 150 140
Brickwork in Lime Mortar 1:3 100 90 90
# | Granite Masonry 600 | 400 L | € 800
Limestone Masonry 500 | 250 L | C 500
Sandstone Masonry 500 | 160 L | C 400
TENSION
$o ol Cast Tron 3000 J000 3000
33 Z| Rolled Steel 20000 | 20000 | 20000
W@ ®=| Cast Steel 15000 16000 |........
Rivets 15000 15000 15000
b Onk b H R Aoty L Av.1500
2 | Yellow Pine (Short Leaf) T e Av.1450
E Yellow Pine (Long Leaf) & Wash. Fir, 1200 |........ Av.1525
Spruce 1000 [........JAv.1150
Special alloy steel tensile stresses shall not exceed 309 of the
minimum ultimate strength, other stresses to be in proportion.
SHEAR
; o | Cast Iron b . 1 I RS R
5 2 | Steel Plates & Girders with stiffeners 13000 | 13000 | 13000
8.5 | Steel Shop Rivets and Pins 15000 | 15000 | 15000
m Steel Field Bolts 10000 10000 10000
Yellow Pine (Short Leaf)With  Grain i~ T Pe— 100
Yellow Pine (Long Leaf) With ] 130 |. 100
Yellow Pine Across e
2 Spruce With =
Spruce Acrosa
A | Osk With ¢
Oak Across
Hemlock With 2
Hemlock Across  *

P=Portland. C=Cement. L=Lime.

NOTATION: L =Length in inches, R = Radius of Gy

)

18000
I
80002

)

or least dimension in inches, C = Allow-

P
g
£
-4
g
£
B WL
.Eo -1-
P
g ~‘|s
). -
g:—-\»’;’
T
5 )
.*Egz\-/

F
110000—40 — |C

; for less than 120

1.2
R:

L

10000—60 —

R

R
C117000 - 485

9000—40 —

D

able compressive unit stress(with grain)for that wood.
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ALLOWABLE UNIT STRESSES
IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES

SAFE EXTREME FIBER STRESS Revised to 1047

BENDING

Rolled Steel Beams. . ........c0000e suscnsss . 4
Rolled Steel Pins, Rivets and Bolta. ...........
Riveted Steel Beams (net flange sedtion).. .....
Cast Iron Compumn Blds..ccovravsrasasnnas
Cast Iron Tension Side. ........cc000v0nses als
Short Leaf Yellow Pim:. Wash. or Oregon Fi
Long Leaf Yellow PIne. . ...ovvvvivnnnnses i
o e L OIS AN G I Tl G

Concrete Portland Cement 3
C te Portland C £ 12D, e iniinanns

Depending upon encasement and qualit{ of concrete some citles
permit extreme fibre stresses in beams to be increased from 12% to 30%.

COLUMN FORMULAE.

STEEL | CAST IRON | WOOD
" o =

CITY Max. Max. Hem-

Formula LI';'{ Formula L“‘“‘EY&]};" Spruce| Oak loc“]:

1 ¢

St.Paul | C-C' |..... | B, | M | M| M| M
Mpls | C-CU [ 120R| B R R TR T A
Wise, | C-C' [120R| F | N T e o

SAFE BEARING CAPACITY OF SOILS—
TONS PER SQ. FT.

i Bt. Minne- :
Character of soil | P |Nnne-| wise.

1 1 1
2

Cl.lsir al:’; sand, wet and springy.......... 2
Loam clay or fine sand, 3 ..... 3 3 3
Very firm coarse sand, mwel or Iu clay 4 | 4 45

DATA ON WOODEN PILES
According to the building laws of various cities the most den
less than twenty feet long is 5 inches on the small end and 10 inches on tha butt end.
pi]ea longer than 20 feet the butt end is increased to 12 inches. The safe load for piles I.a
'?ﬁl‘l l'ullowm; formulae; (A) being for drop hammer and (B) for steam hammer.
mn‘rnuml pile is limited to 20 to 25 tons.

13 2 i El

(A su-lo.dinum - 3T (B) Safe |o.dium-§.“";*
YH" - of hammer in feet *“'W" = weight of hammer in ton. “P" = Penetration of last
blow in (or average of lust several blows).




238

ST. PAUL FOUNDRY & MANUFACTURING CO.

WEIGHTS OF BUILDING MATERIAL, ETC.

WEIGHT OF MATERIALS IN LBS. PER SQUARE FOOT

THICKNESS IN INCHES
Kind of Material i
2|3|4|5(6|7 8|9 |10/12/13|/17|21|25|/30
Hollow tile (Wall). .|| 13 |16 | 17 | 19 | 25 |.. A0 P et o Tt S B L o
Reinf. Con. slab....|| 24 | 36 | 48 | 60 | 72 84 96 1081120[144..,.........
Concrete fill........[1 22 | 32143 54 165 |....Joc..loevfeoe doae i boesn
Cindes Conl Bl .|| 16 [124:) 32/ 40| 48 11 el i Hein dhnnmsloas chovion Boderides uis
Sandst
Stone wall Rubble Js8 ... 108‘ 130....|....| 217| 282 325
Masonry
. Common
Brick wall Brick o, 80 [oe s i foos a e simisifsmoin] 8O fosiefsane] 1201 1B8].v.- /] 250] ¢« +
Concrete Block
WRDSZ T . A I I Vg DAl [ ) BN s 1 Dl B
2"x4"”" spruce sleepers 16 ctrs. and 2” 5 ply felt and gravel 6.00
dry cinder concrete fill........... 8.50 ||4 ply felt and gravel 5.50
Copner Bheets . . uositi thssssisesios 1.50 ||3 pl{ ready roofing.......c....00... 1.00
Corrugated sheets. ...... 1.00 ||Skylight with galv. iron frame....... 5.00
ﬁ" single flooring, wood. 3.00 ||2inch book tile cvccviiotveecsenses 12.00
etal lath and plaster 5%" 9.00 ||3 inch book tile ............iuunn.. 20.00
Plastering 17 thiok. . ... cocoooscoes 10.00 [|Ludowicitile.eceeeueeeeereeeennnns 8.00
14" Wood Lath and Plaster 14" ..... 6.00

Weights of Various Building Materials in

8. per Cubic Foot.

Weights of Contents of Storage Ware-
houses in Lbs. per Cubic Foot of Space

Ashes and cinders... 40-45 ||Canned goods, in cases 58
Asphalt, paving com; 81-100||Cement, Portland ... 90
Brass and Bronze.. 504-524(|Coffee, green in bags 39
Brick, pressed, fire a Flour, in barrels. . ... 40
Brickwork, common. Molasses, in barrels 48
Cement, bulk...... ) Rice, in bags...... 58
Coal, anthracite (Loose an A Salt in bags. . 70
Coal, bituminous (Loose and Solid)..| 40-84 ||Sugar, in barrels. 43
Coke (LIOOBB) < S5 7 v sieiale o slaidle atetem 23-32 |[Tea, in chests............ 25
Copper. Wine and Liquors, in barrels........ 38
ork . Burlap,in bales................... 43
Glass. . Cotton in bales, compressed......... 35
Gravel. Cotton bleached goods, in cases... ... 28
Gypsum and plaster of paris Hemp, Manila, compressed. ........ 30
............................... Linen goods, in cases............... 30
Irun. cast Sisal, compressed.................. 21
BB v 50 oo iins wisine 5 s aw s dimoR a7 Wool in bales, compressed.......... 48
Limestone, marble. Sheet tin, in boxes ... .............. 278
Masonry, ABhIAY . .eo e e vonsssanen o Wire cables, on reels............... 425
MOTEAT; 86 cco0 0 4isia s viocaos svisinni o 03 ||Linseed Oil, in barrels.............. 36
Sand,(Clay and earth dry to wet) 72-120||White lead paste, in cans........... 174
Snow.(Dry and loose to wet).. 10-50 |[Whitelead, dry..........c0ovvunnnn. 86
o e S i A e 490 ||Hides and leather, in bales.,........ 20
Terra cotta masonry............... 100 |(Paper, Newspaper, strawboard 35
Timber, pine (Southern Yellow. .. .. 25-48 ||Paper, writing and calendered....... 60
and white) Rope, in coils.....ccccceennennnnes 32

Timber, white oak................. 46-59

‘When cases, barrels, etc., are stacked, multiply weights given by number of units in each stack,
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NOTES ON QUANTITY OF
PAINT FOR STRUCTURAL STEEL.

THE QUANTITY of paint required to coat a glven number of tons
of structural steel in a bridge, building, or similar structure is de-
termined by the spreading capacity of the palnt and the character
of the surface to be covered, also the temperature.

The spreading capacity of a paint varies with different paints, 1, e.,
oil alone, red lead, graphite, iron oxide, with the specific gravity,
the fineness of the pigment, the consistency of the mixture, the man-
ner of mixing, and with the “brushing out" given the paint In its
application,

The kind and condition of the surface has even a greater Influence
on the amount required. On a smooth rolled plate a paint may be
spread over fully 509% more area than on a rough, porous, rusty
surface. More paint Is required on a cold surface than on a warm
one, approximating 209%. Again the area of the surface to be cov-

ered varies with the character of the construction irrespective of
the tonnage.

The surface area of structural steel varies from 100 square feet to
1,000 square feet per ton of metal. The data given below Is there-
fore only approximate, but will give a reasonably close estimate of
the areas and quantities required in ordinary structural work.

{a) Area per ton of metal, light structural steel, 2560 to 325 square
feet. Includes plate %" to 14" thick per ton of metal, 3” to 5"
I's and channels.

(b) Area per ton of metal, medium structural steel, 100 to 250 square
feet. Includes plate %" to 1" thick per ton of metal, 6% to 24"
I's and channels.

(c) Area per ton of metal, heavy girders and columns, 50 to 100
square feet,

(d) Palnt required first coat, (a) 3/6 to 5/7 gal, (b) 2/6 gal, (c)
1/6 to 1/7 gal

(e) Paint required two coat, (a) % to 1 gal, (b) 5% gal, (¢) % gal

(f) Paint required one coat applied on erected work at Intervals,
(b) 2/6 to % gal

In the interest of economy and for the longer life of steel struc-
tures exposed to the elements, it is absolutely necessary that they be
well painted with a good quality of paint and that the structures be
watched for the time when they will require repainting.

When structural steel is used in creamerigs and laundries, where
there is a great deal of moisture, it has been found advisable to
paint with blue lead. Any succeeding coats of paint will last longer
without change of color or deterioration.

When material is to be sprayed, figure double the amounts given
above,
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GENERAL SYMBOLS

Kip = 1000 pounds,

A = area of sectiom in square inches,

{= length of span in inches,

W = load uniformly distributed in pounds, total load,

M = bending moment in inch pounds,

d = height of cross section, out to out, in inches,

e = distance of center of gravity of section, from top or from bot-
tom, In inches,

J = stress per square inch in extreme fibers,

A = maximum deflection in inches,

l=mnmr,tr|t of inertia of section neutral axis through center of
gravity,

I" = moment of inertia of section neutral axis parallel to above, but
not through center of gravity,

h = distance between these neutral axes or ks,

§ = section modulus,

r = radius of gyration in inches,

E = modulus of elasticity for steel 29,000,000,

F = force or concentrated load,

L= length in foct,

R = reaction,

t = thickness,

¥V = total shear,

= = distance parallel to X axis,

y = distance parallel to Y axis

GENERAL FORMULAE ON THE FLEXURE OF BEAMS
OF ANY CROSS-SECTION

I o
Then $= — r=7/_'_ il .
L A c
Me M aji a8y
= — . — — s
I ] Ic 1
Wic Wi
=—=— = I 4+ Ah2,
a8l as
5w
A = ————— for beam supported at both ends uniformly loaded,
3B4EI
Y ol for beam supported at both ends and loaded with a
==—————  single load P at middle.
48EI
__en for beam fixed at one end and unsupported at the
A= ‘—an— other and uniformly loaded.
. PB for beam fixed at one end and unsupported at other
A =~ 3gr @ndloaded with a single load P at the latter end.

Weight of beam not considered in the above.

The section modulus required is numerically equal to 1.33 the bend-
ing moment in foot tons, using 18000 lbs. per sq. in, and 1.5 when using
16000 1bs. per sq. in.
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BENDING MOMENTS AND DEFLECTIONS OF
BEAMS UNDER VARIOUS SYSTEMS OF LOADING

W = Total load. | =Length of beam in inches.
(1) Beam supported at both ends and (2) Beam supported at both ends, single

uniformly loaded. load in middle.

H Q H

/Z

Safo wad = that given in tables, Maximum bend- | Safe load =14 that given in tables. Maximum

mg moment nt center of beam —— bending moment at center of beam = T
3) Beam lixed at one end and uniformly (4) Beam fixed at one end and loaded
loaded. at the other.

7 Q

- L Ty i ‘ H
Bale;load = X4 that: given in. tables, Maxiciom Safe load == 1§ that given in tables, Maximum

bending moment at point of support == T bending moment at point of support = W1,
(58) Beam supported at both ends, single (6) Beams supported at both ends, two
unsymmetrical load. symmetrical loads.
; ) I P TR ¢) QLlw
: @ : i
e L = Lol s dld i @
¥ 7 feveelpdite
e~ ins e i e ey
1* "
Bafe load = that given in tables X b 1
Ba \'\'ql. Safe loads = that given in tables X —
Maximum bending moment under load == -—ll— Maximum bending moment between loads = 14 Wa
Case 1 — Deflection under safe load = that given in tubles, Case 1—Deflection =5 W1*
- 2 oy - - - - — %&“ - - “ - 384 EI
T “ “ « s o—pg m “- & = wllelre Bj—'mndzv.all.%!um
i 0 elasticity =
i . % % =32 =k I =moment of inertia
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BEAMS SUPPORTING BRICK WALLS

He=5 then
load == 14 (8)* X weight per foot of wall.

The method illustrated above may be used for openings 6 feet in
width or less, provided there are no openings above, which, by a failure in
the masonry, might cause the concentration of a heavy load on the girder.

For larger open;:‘;s different conditions prevail. If the masonry is
not thoroughly bonded, if there is danger of failure along a series of open-
ings one above another, or if great inflexibility is desired it is good practice
to consider the weight of entire wall as carried by the girder.

A girder running the entire length of a structure should be figured
to support. the entire wall above, as excessive deflection might push out
the supports and cause the structure to fail.

Where heavy loads are carried, it is best to use columns of steel or
cast iron for supports, for masonry, as ordinarily constructed, will fail by
crushing out under heavy concentrated loads. When the wall carries any
portion of the floor load, same should be added to weight of wall to ascer-
tain the entire load carried by the girder.

Figures 179 to 184, page 281, show various types of steel
lintels in common use, and their supporting capacity may be ob-
tained from tables of safe loads, see part 1.

Weightsof brick walls and number of brick per square foot of surface:

Thickness of wall, inches Common Brick, pounds | No. of Brick in sq. foot
9 50 15
13 120 2215
17 155 30
21 190 3T
25 230 45
20 266 5214
a3 300 60
37 336 674
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NOTES ON WOOD FLOORS,

The common type of wood floors used for store buildings, small
office buildings, etc.,, where the loads are not heavy consists of jolsts
placed transversely. supported by girders of steel or wood.

Methods of supporting wood joists on steel girders are shown on
page 281. The method shown in Fig. 178 may be used where girders
are not concealed. Where a flush ceiling is desired, a plate as shown
in Fig. 177 or stirrups may be used without notching the joists.

Mill or slow-burning construction is used for storehouses, mill
buildings, etc., where heavy loads must be carried. These fioors are
constructed of beams placed from 4 to 8 feet on centers and covered
with plank from 2 to 3% inches thick, on top of which is lald the
finished floor,

Safe loads for wood beams and posts are given on pages 277 and
276 and for gas pipe columns on page 117.

Several types of joist hangers are in use for framing around stair
and wall openings. On page 197 we have illustrated the single and
double stirrups.

We have shown in Figs, 144 to 149, page 196, our stock joist and
strap anchors; special anchors made to order.

WEIGHTS OF W0OD FLOORS IN POUNDS PER SQUARE FOOT.
INCLUDING PLASTER CEILING.

DIMENSIONS OF JOISTS

Spacing of bt Bl
Joists 2x10 | 2x12 | 2x14 | 83x12 | 3x14 | 8X16
12 22 22 23 24 26 27
14 21 22 22 24 25 26
16 21 21 22 23 24 25
is8 20 21 21 22 23 ‘ 24

Based on softwood joist at :%’. lbs. per board foot, 1 thickness of
7% inch softwood flooring at 234 1bs. per square foot and 1 thickness
of % inch hardwood flooring at 4 1bs. per square foot.

When no ceiling is used deduct 10 1lbs. per sq. ft.

Weight per sq. foot for various woods. 7" thick,

Southern
White | White Long Leaf Spruce
Oak Pine or Georgia Hemlock| Cedar |California| Maple

Yellow Pine

4.16 1.98 3.17 2.08 \ 1.93 2,08 3.6

SAFE LOADS IN POUNDS PER SQUARE FT. FOR PLANK FLOORS
FOR FIBER STRESS OF 1200 LBS. PER Sq. IN.

Wt. Per Sq.

SIZES—In. | Py Bosed SPAN IN FEET
on 34 Lbs, -
Nomin'l|Dressed | PerCu. Ft.| 5 | 6 | 7 | 8 | ® |10 |12 |14 |16 |18 |20
2 | 15§ 4.6 160) 117| 86| e6| 52| 42/....[....]....
g | a5 7.44 40| 306| 225 172| 136 1105 76| 56f....[....[....
4" | 3% 10.27 |....| 583| 428| 328| 250 210| 145] 107| 82 | 64 | 52
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FIREPROOF FLOORS,

Fireproof floors are constructed with a framework of steel beams
and girders, the spaces between the beams belng filled with fire-
-proofing, which consists of arches of brick or hollow tile, or concrete
steel In the form of arches or slabs.

Several types of tile arches are In common use, the tiles being
hollow blocks of dense or porous structure made to form a flat or
segmental arch. The webs of these blocks are either parallel with
the floor beams or perpendicular thereto, the systems being termed
side or end construction, respectively., Floors of this type will
welgh from 70 to 90 pounds per square foot, including filling and
steel beams.

Tie rods to take the thrust of the arches are required for both
brick and tile construction These are % or 7% inches in diameter,
placed at or below the center of the beam, and from 4 to 6 feet apart.

Floors of conerete, relnforced with steel wire, or rods are used
extensively. Examples of different methods of concrete floor econ-
struction are shown on pages 245 and 246 together with tables of
safe loads and necessary rods for reinforced concrete floor slabs. On
page 245 table gives the gquantities of material required, for different
proportions, in one yard of concrete,

One of the latest innovations in floor construction ig the use of
ribbed steel decking on spans of 10 to 15 feet. Steel decking Is welded
to the beam or joist support and is covered with any type of floor
desired.

ALLOWABLE FLOOR LOADS IN POUNDS PER SQUARE FOOT.
From St. Paul Bullding Code.

Dwellings, flats, apartments .......cccesevesssssscrssanss 40 1bs,
Hotels, club houses, lodging or rooming houses, family

hotels, offices, hoapltals.......coevnneecssnssrsnnsnnns 60 lbs.
HOROOIN | o;vrapnvsabvssssssy Peesissanssssesenssbe iR ean s s 60 1bs.
PRt BT REEE. oo cnar e assssbamreiesietsssnresss fietnisye 85 1bs.
Light manufactories, and storage, work shops, stores .... 100 1bs,

Garages, fire stations, churches, assembly and dance halls,

lodges, skating rinks, exhibition halls, theatres....... 100 1bs.
Large department BtOref .....sssssccssssesansunsaanasans 100 1bs,
Heavy storage and manufactories........coccvuvsevseasss.200-250 Ibs.
Bidewalks and sidewalk dOOTS....cessesssancssssranassses 260 1bs.

NOTE.—To the above loads the dead welght of floor must be
added to obtain the total load.
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CONCRETE FLOORS

Caleulated for M WL St‘;‘eultvlll o:\l"“,lvogr Slnlba 1 | hs by
aleulated for M = B or M = * multiply given span lengths 1.08.
,InM :Bendmg Moment in Foot F L
W =Lond per square foot.
L =Length of S8pan in feet taken C. to C. of supports.
Ratio of Modulus of Elasticity of Steel to that of concrete = 15,
700 lbs. =Unit stress on conerete per sq. in. _ Coefficient of Resistance =113.1,
18000 Ibs =ITn|t stress on steel per 8q. in. Percentage of Steel in Concrete =.716 %,

= . I .
= Span in Feet For Given Live Loads in Pounds Per -
g,g é;%ﬁ Square Foot of Floor: "‘§ Reu:'forc
i ] | Rods
ok
25
sﬁ :-..L%h 30 | 40 [ 50 | 60 | 75 | B0 | 90 [ 100] 125] 150/ 175) 200{ 250] 300 5
| 2% (EE5T2 g“ SizelSpac.
EeEgE) | | | T 3 il
2 "13¢”| 24| 6.5 6.0 5.6 5.3 4.9| 4.7| 4.5 4.3) 4.0 3.7| 3.4| 3.2 2.8 2.7/.108| * |+
21473¢7| 30| 8.7| 8.1| 7.6 7.1) 6.6| 6.5 6.2 5.9| 5.4| 5.0 4.7| 4.5 4.0{ 3.7[.1561| * | =
3 13" 36{10.8110.0 9.4] 8.9 8.3 8.1| 7.8| 7.5 6.9 6.4 6.0 57| 5.1 4.8/.194]| K&{3 '
314734 42(11.4]10,7/10.1 [LGI 8.0| B.8 8.4| 8.1] 7.5 7.0 6.8 6.2 57| 5.2|.215| 34¢/6 '
“lagr 48113.2112,4111.7]11.2110.5(10.3] 9.9] 9.5{ 8.8 8.3 7.8 7.4' 6.7| 6.2].258 @ aE
447134" 54/14.8114.0113.3]12.712.0111.7/11.310.9{10.2] 0.5 9.0 8.5( 7.8 7.3|.301) 354 434"
5 ;g” 60116.6(15.5{14.8(14.1/13.4/13.1/112.6{12.2{11.8(10.7|10.1| 9.6) B.8 8.2|.344| lgg| 7 **
5147135 66/17.8/16.9(16.2(15.5(14.7/14.4/14.0(13.5/12.6{11.9{11.2/10,7| 9.8| 9.1/.387| 154l 6 *
6 13471 72019.2118.8/17.5(16.8(16.0115.7)15.2/14.8/13.8/12.6/12.3(11.. 8310 10.0|.430| Sgq) 814"
634”1 34" 7820.4/19.6{18.8/18.217.2/16.9/16.4/16.0/15.014.1/13.4/12.8/11.8/111.0/.473| 5548 7
7 13" 84/21.8{20,8/120.0/19.4(18.4]18.1{17.6/17.1/16.1|15.2{14.5(13.8112.7|11.9].516| S¢¢f 734"
7147 3¢ 90123.0122.0{21.2{20.6/19,6(19.3(18.8/18,3]17.2{16.2(15.4|14.8113.7|12.8/.550| S¢¢| 614"
8 a7 96124,1(23,2(22,4/21.7/20,7|20.4/19.9/19.4(18.2(17.3/16.5(15.7{14.6(13.6/.602| bgal 6~
9 “15{"1108]26.4/25,4/24.6/23.8122.9122.6/22.0121,4/20.3/10,3/18.4/17.6/16.4/15.3|.688| S4q( 534"
10 7134'1120{28.4/27.526.8{26.0/25.0124.6/24.0/123.5(22.2/21.2/120.3119.518.1/17.0].774| Sgel 434"
11 7|34 132{30.4/29.5/28.7|28.0(27,0(26.6/26.0/25.4/24.2(23.1|22.1|21. ﬂlﬂ 18.6|.860 Sgol 414"
12 7 %" 144{32.3i31.4130.6/29,8/28.8/28.4127.8/27.2|26.0/24.8]23.8/123.0/21.5(20.2|.946' Bgai4

MATERIALS REQUIRED FOR ONE CUBIC YARD OF CONCRETE

Material Required on the Mm.enal Required on the
Proportion by Parts Basis of 1 Barrel = Basis of 1 Barrel =
3.8 Cubic Feet 4.0 Cuhlc Feet
Sand In | Stone In ;| Sand In | Stone In
Portland | go54 | Stone ‘ Cementin| “Gupio | “Cubio |(Cementinl “Gupis | Cubio
Cement Barrels | yode Yards Barrels | yooa0 Yards
1 1.5 3 1.94 0.41 0.82 1.86 0.41 0.82
1 2 4 1.52 0.43 0.86 1.46 .43 0.86
1 2.5 5 1.26 0.44 0.88 1.20 0.44 0.88
1 3 5 1.17 0.49 0.82 1.10 0.49 0.82
1 3 6 1.07 0.45 0.90 | 1.02 0.45 0.90

J)ro:mwly the same quantities will be required if gravel is used. Quantities may be
ioun to vary 1[%,}1“ cent irom thosc given due to variation in fineness of sand and stone.

L L P e T
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NATCO “ONE-WAY” LONG SPAN FLOORS
/2" /2" 4’41

g S TNE

I /6- T
The uplper figures In tables denote the depth of tile; the lower
figures indicate the area of reinforcing steel required in each con-
crete joist. Thickness of floor=depth of tile{+2" of concrete top.
The tables below are so arranged that they can be used for floor
slabs freely supported at both ends, semi-continuous, or continuous.
For slabs freely supported at both ends (silmple span) use load
given opposite WL/8, For slabs freely supported at one end and
continuous over other support use loads given opposite WL/9, or if
bullding code permits WL)?IO. For slabs continuous over both sup-
?\?;..t; use loads given opposite WL/10, or if building code permits

For seml-continuous and continuous spans proper reinforcement
must be provided in top of slab over support to take care of negative
bending moment. Where heavy loads and short spans are encounter-
ed, the vertical and longitudinal shear must be Investigated.

The load tables are for general information only as each particu-
lar operation should be designed In accordance with actual conditions,

2" CONCRETE

fe. 700 pounds per square inch. TOP 1{" of concrete below reinforcement
fs, 18000 pounds per square inch. Ec i 4" concrete joists 16" on centers.
Es 15

Bending T i

Morient TOTAL SAFE LOADS (Dead & Live)

WL/12 | 150 | 165 180 | 195 | 210 | 225 | 240 | 260 | 300 | 335 | 375 | 450
WL/10 | 125 135 150 | 160 | 1756 | 185 | 200 | 220 | 250 | 280 | 310 | a75
WL/9 110 | 120 135 | 145 | 155 | 170 | 180 | 195 | 225 | 250 | 280 | 335
WL/8 100 | 110 120 | 130 | 140 | 150 | 160 | 175 | 200 | 225 | 250 | 300

Spanf’-0" 3/.17| 3/.18| 3/.20| 3/.23| 3/.26| 3/.29| 3/.34
“ 80| 3/.20| 3/.22 3;".2& 3/.26| 3/.28| 3/.30| 3/.32| 3/.35| 3/.41| 3/46| 4/.40| 4/.49
* 10°-0"| 8/.32| 3/.35| 3/.358] 3/.41| 3/.44| 4/.38| 4/.40| 4/ 44| 4/.51| 4/.57| 5/.53| 5/.63
*12°-0"| 3/.46| 4/.40| 4/.44| 4/47| 4/.51| 4/.55| 5/.48| 5/.53| 5/.60| 5/.68| 6/.64| 7/.60
" 14-0”| 4/.50| 4/.55| 5/.50| 5/.564| 5/.58| 5/.62| 5/.66| 6/.61| 6/.70| 7/.71| 7/.78| 8/.83
160" 5/.54| 5/.59| 5/.65 6/.60| 6/.64| 6/.69| 6/.73| 7/.72| 8/.72| 8/.81| 9/.82(10/.89
* 18'0"| 5/.68| 6/.64| 6/.69| 6/.75) 7/.73| 7/.78| 8/.73| 8/.80| 0/.83|10/.84|10/.03/12/.93
200" 8/.71| 7/.70| 7/.37| 8/.73| 8/.70| 8/.84| 9/.82{10/.81|10/.92/12/.86|12/.97(15/.92
“ 22'-0"| 7/.77| 8/.75| 8/.82| 9/.81| 9/.87|10/.85|10/.80|12/.81|12/.93|15/.83|15/.92
240" 8/.81] 9/.81] 9/.89110/.86110/.93|12/.83112/.88(12/.97|15/.88/15/.99

Thickness of Tile

Weights of Natco Combination Floors and Concrete Required

l 3| & I 57 I g | 7 I 8" | 97 | 107 | 12"' 157

ONE-WAY—2" Concrete Top—4" Joists, 16" on centers

Weight per sq. ft. 45 | 60 | 55 | 60 | 65 | 70 | 75 | 80 | 80 | 105
of floor area Ibs. | Ibs. | Ibs. | lbs. | lbs. | lbs. | lbs. | lbe. | 1ba. | Iba
Cu. ft. conerete
per 8q. ft. floor 0.229] 0.250] 0.271| 0.292{ 0.313! 0.333| 0.354| 0.375| 0.417| 0.479

For Additional Information Send for Catalog—Address—See Index.
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STRUCTURAL STEEL FOR RESIDENCES

We suggest the use of
STRUCTURAL STEEL for homes
because of its
GREATER STRENGTH
ECONOMY OF SPACE
GREATER FIRE PROTECTION
EXCLUSION OF VERMIN
EXCLUSION OF SHRINKAGE,
a cause of settlement and plaster

cracks when wood is used.

Steel H columns 4" and 5" square can be set into partitions con-
veniently without unsightly projection.

Erectlon of columns and beams In residences ls almple and rapld.
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+ROOF SECTION -

“WELDED STEEL
FLOOR PANELS
ON STEEL DEAMS

Al STUDD
FLOORIG O
STEEL PLATE)

Jikg

+-FLOOR SECTION:*

~STEEL
ROOT- RAF-TER-

BATTLE DECK FLOORS

For Residences, Manufacturing
and Office Buildings

A steel floor which is fire resis-
tant, shrink-proof and light in
weight, and shallow.

Can be covered with linoleum,
tile, or wood, and is non-resonant.

The floor plates are welded to the
beams, the beams to the columns,
thereby assuring strength and stiff-
ness. All holes required by the
other building trades can readily
be provided.
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BATTLEDECK FLOOR e
CONSTRUCTION e |

is Moment of Inertia

3 1
5 is Section Modulus T} -
5 wi i Weight of Beam in pounds per linear foot X o T
6 c

Meufral Avs X

w2 is Weight of Plate in pounds per linear foot

wa is Weighit of Steel Floor Const. in pounds !
per sg. ft.

C is Coefficient of Strength for Simple span

M is Maximum Moment in inch pounds

V  is Maximum Web Shear in pounds

Type of Beam Standard Beams
th of Beam. .d ¥ 3" 4" 47 5" 6"
Welght of Beamwi| 5.7 - | 5.7 1.7 7.7 10.0 12.5
e of Plate. ... .. Wxt% | 2xi |~ Mxk 2 x 17 Jix 4 x5
Weight of Plate wa|  15.3 204 5.3 4 0.4 0.4
Weight of Floor wa 10.5 13.05 11.5 14,05 15.2 16.45
Weiinssns s 425 .35 . 690 572 .R40 L174
s bt aeai ot 2.668 2.775 __3.404 3.553 __4.276 4.951
Axis | | TS — 556 593 12,508 13,32 25 51 §384
X=X | S.... 2.085_ |_ 2.14 674 .75 5.966 L
Coef, Strength. C| ™~ 25000 25700 4 45000 T 71600 | T 106300
Max. Mom.”"®. .M 37500 38500 6100 67500 107400 159400
Max. Web Shear .V 6100 6100 9100 9100 12600 16600
& ool B0 *
ggf.s 5 5 i 5 5
Re3s | 3 3|28 o3 (%8 o |78 |7 (%8 <)3 (%8 |7 | EY
Saes [ = vl B8, 52 8|5, 5| £(8. e=| 28,05 2|8, 58 &
€8Ty | £ & B (=2l B2z & B[22 Ay ol B1-g &5l B
£38° | 3 g3 & (3350 & ﬁagf R EHED ErEHE 343 &
E59T 2 -] Tls B T
eor I M AR AR ERER ERRE R ErRER EeL R
B3 S bty SN TEN e 2 RN
,!: ‘5 7 385 |.051] 5.5 395 [.049] 9.4 [675 [.040| 9.6 690 15.3]1095/.032022 8]1625).0.
25 BT 8 205 |.067] 4.8 |300 [.064] 8.3 515 |.052] 8.4 |525 13.4] 840/,042119.0/1245| 03
guﬁx ] 230 |,085]| 4.3 240 [.082] 7.3 410 |.067] 7.5 415 11.9] 665/.053017.7] 085 04¢
3&3:‘;‘ 10 190 |.104] 3.9 195 [.101] 6.6 330 | 082] 6.8 |335 10.7| 535/.065015.9] 795/.0!
™
“035‘3 11 155 |.126] 3.5 [160 |.122] 6.0 {275 |.099! 280 9.8 445/.079414 5| 660].068
das 8| 12 130 |.150] 3.2 (135 [.145) 5.5 (231 18 235 8.9| 375/.094]13.3( 555/.08
2EEE 13 110 |.177] 3.0 (115 |.1704 5.1 |195 |.139 200 8.3| 320/.111112.3| 47 5
EE
353 14 95 |.205( 2.8 100 |-197} 4.7 |170 |.161{ 4.8 |170 7.7| 275/.128411.4) 405
E;gﬁ& 15 85 |.235]| 2.6 | 85 |.226] 4.4 |145 |.185] 4.5 150 7.2| 240/.147]10.6] 355|.
a
auBES( 16 75 |.268] 2.4 | 75 |.258) 4.1 130 |.210] 4.2 |130 6.7| 210167} 10.0| 310|.
.E"‘ ow | 17 65 [.302| 2.3 | 65 .291] 3.9 [115 .238) 4.0 {115 6.3| 185/, 1808 0.4( 275/
S99 18 60 |.338] 2.1 | 60 |.3264 3.7 661 3.7 (105 6.0 165/.212] B.9| 245/,
§uu=: 19 50 |.377]| 2.0 | 55 |.363] 3.5 | 90 |.296/ h| 95 5.7 15 8.4} 220|,
E@JZ8| 20 45 |.418| 1.9 50 |.403] 3.3 | 85 |.328| 3.4| 85 5.4| 135/.261] 8.0y 200).226
& LU we
EEHEE 21 3.11 75).362| 3.2| 75 5.1] 120{.288) 7.6) 180/.249
agf-e| 22 3.0/ 70 [:397 70 49| 110/:316} 7.2 165/.273
a8 | 23 2.9 | 60 |.435 65 4.7| 1003460 6.9/ 150.299
!T:-EE‘;. 24 28| 55473 4,50 95/.376] 6.6 140,325
-Eg,ﬂﬂ 25 2.6| 55513 55 43| 85.408] 6.4/ 130,353
SEE%0
LEE3
Sgeals
SBoEw
%5355
m=lOs
Fhux"
25EEs The Deflection tabulated above is the Total Deflection in inches for the Maximum
54 ;E_, Uniformly Distributed Load for continuous beams.
=28 g€ The Total Deflection in inches for Maximum Concentrated Center Load for con-
Eo= 8 -5 tinuous beams is one and one-third times those tabulated above.
.3 <.'—“;E The Total Deflection in inches for Maximum Uniformly Distributed Load for simple
| Q’E;a g span beams is three and one-third times those tabulated above.
EG 883 Live Load Deflection must not exceed 1/360 of the Span.
SEngy Tt Load Don _ Total Deflection x Live Load
_‘5‘5_335 e Total Allowable Load
(== Table based on 18000 Tenslon
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NOTES ON ROOFS
Where roof loads are to be supported over wide spans, steel trusa-

es are generally used.

A common type of combination truss is illustrated on page 254, the
top and bottom chords and compression members being made of wood,
with iron rods to take tension.

Wood members at connections are notched in and bolted, or castings

and steel straps may be used.

In all cases the connections should be

of sufficlent strength to develop the entire strength of members

connected.

Where top chord ls notched
taken to leave sufficient section in bottom chord at that point to
Where bottom chord forms an arched

resist shear and bending.
rovisions must be made either In the truss or In the support-
8 to take the thrust.

celling
Ing wa

into bottom chord, caré should be

ver large spans, steel trusses may be bullt stronger, lighter and

at less cos

than wood trusses.
In most cases they can be shipped in one or two pieces,
ness and stiffness make erection of steel

The cost of assembling is saved as
Their light-
trusses relatively easy.

On page 252 we illustrate a few types of steel trusses of simple

form and good for short and long spans.

and estimates for any type and size of truss upon application,
The size of steel trusses varies with the span, and with the roof
For preliminary estimates of the

and other loads to be imposed.

We will furnish designs

weight where only an approximation I8 necessary, the following form-

ula Is applicable:

Where L is the length of span In feet

W=3 (VT +iL)

For loads
Note the

these to be used

Wi
fzontal square foo
welght o
ireater or less than 40 lbs. per square foot, interpolate.
able of roof loads including both dead and live loads for
varlous kinds of roofing and figured
enerally on spans of 8

the Imposed load per square

aaer horizontal square

feet or less.

a table of welghts for varlous kinds of roofing materlals.

8 the ap{)roxlmate weight per hor-
., When 40 pounds is the

foot.

foot;

e also give

= Wei fi =
Approximate Weight of Roofing M M.er"ials TOTAL LOADS Weight
- Weight DBrf 8q
Materia e 9. KIND OF ROOFING 248
Copper No. 22 B.W.G........... 114
grr. gn%\mmm iron go. %ggg ‘}% onlbnmd.s. slope 1:6 or =
rr. Galvanized iron No. W.G. Ciravel or OB, ... ovinnnnnns
Felt, twolayers ................. ié C,nmponit.inn on bonrds, slope over 1:6| 45
Felt and asphalt or coal tar,......| 2 Roofing 2 4 i
Glass, M-inch thick.............. 1 on 3-in. flat tile or cin-
Lath and plaster ceiling .......... & der concrete ........ 60
Slmh Eh!i‘“inehl:'hkk-'."“"”““ T
eathing, white pine or spruce,
1 inch thick,.......,0000.y..| 24-23 | Corr. sheathing on boards or purlins 40
Sheathing, yellow pine, 1-inch thick 31g
Shingles, 6x18, 6 in. to weather . .. 2
Skylight glass x4 in. thick, in- on boards or purlins 50
cluding frame................| 4=10 | glate on 3-in fiat tile or cin-
Blag cof 4 ply with cement and sand| 4 der concrete 65
Slate f-in. thick, 3 in, double lap. . 634 = a
'IT‘H“' lain, g%‘;;}' to wuntlmrl. 4 lg}‘
es, nish, in. to wenther . . %
Tin rqut:gludona thickness of felt, 1 Tile on steel purlins............... 55
ave p.,:re Eel];b mad’mat‘l;q]k' e Sy Wi 'i'?}ﬁ e e
nerete slab, 3 in, thick,........| Steel roof decking. .............. 2to |
Concrete cinder alab 4 in. thick...| 33} | Steel floor decking. .............. 5,::: |[§
For Ceiling tiles see page 288, ... .. (Depending on span.) k
Federal Tile, see page 310.......
Pyrobar Blocks, 3 in. thk. 13 Glass...... T
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To the loads given, classed as dead loads, must be added the loads
due to snow or wind, or both, 1. e, the live loads. Any llve load due
t.ola?a.‘i:hiner)'. hangers for balconies, trolleys, etc., should nol be
omitted.

Generally 30 pounds total live load, for snow and wind combined,
will suffice. That loading may be changed, due to climatic conditions
and type of truss selected In temperate climes a minlmum snow
load of 25 pounds should be useéd on each horlzontal square foot for
all pitches of the roof surface up to 20 degrees; this loading s to be
reduced one pound for each degree of increase of the slope up to
45 degrees; beyond this no snow load need be considered. Speclal
calculations are necessary in severe climes or where snow or ice Is
apt to concentrate. Where advisable, wind loads for various plitches
of roofs may be figured according to the following:

Wind Pressure Normal to Slope of Roof.

Wind

FROM HUTTON'S TRIGONO- Angle Pitch | Pressure

METRIC FORMULA of slope | Propor- | Normal

o RISE i with 3 ]'iion of ?,D Q]Dgl'

: B4 cos x—1 orizontal| Rise to | Pounds

P =P’ sine—x | | span |persq. ft

P =Pressure in pounds per sq. ft,

normal to slope of roof 4 inches per foot horizontal| 180-25 i 12.6
P’ =Wind pressure in pounds per | 6 inches per foot horizontal| 269-33’ u 17.8
8q. ft. of vertical surface mﬂ 8 inches per foot hori 330-42' a 21.7
Ibs. per sq. ft.) 12 inches per foot horizontal| 450-0" 27.0
X = Internal angle roof slope makes |16 inches per foot horizontal| 53°-7' 29.0
with horizontal 18 inches per foot horizontal| 560-20" | 29.4

24 inches per foot horizontal| 830-27" | 30.0¢

Method of Obtaining Correct Standard Sizes of Beam Hangers:

. Size of Beam l a I b

For 3"-4" and 5" Is ] ;} 315 3

For 6”-7" Is 15”7 | &

For 8"-9” and 10 Is e | e

For 127-15"-18” and 20" Ts 5"

For 20" heavy—24" Ia 215" | o ¢ [

Method of Calculntlon.

Given:
P =load carried by hanger in Ibe

8 m Allowable fibre stress in Ibs. per sq. in.
B =mwidth of bar used in inchel"n ia

P
2BC

P
Then C= ————— or 8=
288

RERERER[S

Ialvas o &

‘When C is obtained then thickness of bar may be found from the ae-

companying curve,

Example: load to be carried =3000 Ibs. ]
Fibre stress = 16000 Ibs./ 1" /

Width of hanger used =3" / J__

3000
Then C= —————— = 0.03
2x3x16000

bars should be

This w"m:::i to a bar 34" thick. Therefore a hanger of 2-3§"x3" g T ”f ’d;”
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TYPICAL STEEL TRUSSES
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ROOF TRUSSES :

TABLES FOR FINDING STRESSES IN MEMBERS FOR ROOF TRUSSES OF THE
DIFFERENT TYPES AND PITCHES AS GIVEN BELOW AND OF ANY SPAN .

RULE: To find the stress in any member, multiply the coefficient given for that
member by total load carried by truss (=span in feet X distance between trusses in
feet X weight per square foot). If the truss is acted upon by wind forces or other unsym-
metrical loading, the stresses in the members must be ealculated accordingly and combined
with the lond stresses as found below,

Piteh (Depth to Span)

um,r ber NOTE—Heavy lines denote compression
of 14 30° 171 'f. and light lines tenslon members,
e Loads are dered as d
- at the joints.
Fig. 1V »
A-n 875 750 838 | 1.010
B-b 537 625 126 07
663 650 150 9
C-o 375 433 600 625 B
a-b 208 217 224 2
b-¢ 188 217 2 313 e
Fig. 1v 2
Fig. v
A-n 750 | .sa3 9 1.120 c
B-b .589 666 757 928
C-e 568 666 7! 995
D-a 625 1 833 | 1.042
D-d 475 433 625
a-b 155 167 180 202
b-c 155 167 1 202
e-d 250 .288 333 A17
Fig. V1
A-a .T88 814 978 | 1.178
B-b J18 812 022 | 1.131
C-c 649 750 | . 866 | 1.085
Dd .580 687 810 | 1.038
E-n 655 758 875 | 1.004
E-[ 562 650 750 938
E-e 375 433 800 625
a-b A 108 112 116
b-f 003 108 .125 156
f-g 208 218 224 232
g-c 093 108 125 1
c-d 104 108 113 116
3-—5 187 27 250 313
e .325 375
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2 =
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.)r‘e'
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" 37
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Wooden Roof Truss.
Fig. 172

D D
c N | x ¢
i L
B M
% |7 M| _7I|R
Z_ -
Fig. II
E
2 o | a
C 0 0 c
M
B P P M 2
s s N 1| K
z
Flg. il

Light lines denote tension. Heary lines denote compression.
Stress in any member == coefficient X total load carried.
Total load = Span in feet X distance between trusses in feet X
load per square foot. . .
russes loaded unsymmetrically or with load oa bottom chord
will require special ealeulations,
Use Fig. é for spans up to %% feet.

“ 3 - . 70 "

COEFFICIENTS
Member |Pitch (depth to span)
of
Truss | 1:3 | 30° | 1:4
Fig. I
BK 676 | 750 | .R37
CL 450 | .500 | .558
KL .225 | .250 | .279
KZ .562 | .647 | .750
LL .250 | .250 | .250
Fig. 1T
BK .750 | .835 | .930
L 600 | .665 | .740
DN 450 | .497 | .555
KT 0 0 .0
M 083 | .083 | .083
NN 334 | .334 | 934
150 | .170 | (185
MN .207 | .220 | .235
KZ 625 | .720 | .830
TZ .625 | .720 | .830
MZ .500 | .575 | .667
Fig. 111
BK .785 | .870 | .086
CM 673 | .750 | .845
DO .560 | .620 | .700
E 450 | .500 | .500
Q .375 | .375 | .375
Ps 210 | .215 | .225
0 125 | 125 125
NO L1560 | 185 | 170
MN 062 | 062 | 062
LM 12 | 124 | 141
KL .0 0 .0
Kz .655 | .755 | .875
LZ .655 | .755 | .875
NZ 560 | .645 | .750
rz 470 | .540 | .025
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. SUSPENDED CEILINGS

0.7 were | @ i ‘
-:ﬁ ng: 5 Py Bl Pmier-+aand
e o e
Fig No. 173 Fig No. 174 4

Fig No. 175 Fig No. 176

Suspended ceilings are construeted wherever it is necessary to cover overhead floor
framing so as to secure n lower flat ceiling. These ceilings will cover overhiend ducts sud
er and will prevent undue condensation on the under side of roof or similar cold
surfaces,

The above sketches show several types of suspension. Fig, 173 shows the method used
for ceilings carrying the dead load of framing and plaster only; Figs. 174, 175, 176, show
the method used for ceilings carrying live loads in addition to the dead londs.

The various sizes of ha.ng:rl, bars and channels for the several types of luni)ehded eeil-
ings are given in the table below. The small channels should be wired to the longitudinal
bars with No. 16 copper wire, and the expanded metal should be fastened to small
channels in the same way at every crossing. Where a ribbed expanded metal is used the

channels are omitted.
bcfénr_lpeg‘n] diti of loading and spaci different sizes from those given should
Total SPAN IN FEET, BARS SPACED 4"-0” CTRS.
Load USUAL SPACING Siss of
Per 8q. Ft. 3 1 4 5 é > - Channels C
Bar “B” | 13¢x3¢ | 134x3 |2 xd | 26xi¢ |3 x| B %% Liba:
e B NorwirdNe T wire H—rod | =l [T =red 13| %0 { 38 Ibe.
ANRET  |1{—rod | }{—rod | l{—rod | Th{xk | Tlxd | 134x
Bar “B" | 13x) | 2 x3 | 20xd | 24x | S3xkg | OFFRN e
16 o7 wire|No.Twire K odlYred | Wiod | T K@ | 50 los:
Hanger |0 N e Yod | 154nte. | Vot | 1hxte | 15gs
Bar “B" | 134xfy |2 xie | 204xik |8 xi 7%75(_ |, [ e
20 — 1@} ‘55>
No.7wir —rod | 1 1 1 1 02 lbs.
Hanger [30-C0H si‘!{:-{; 15:',::_ 13'353 :ﬁ:‘l wz:i:: *
Bar “B" | 13423 | 24xte | 224633 | 3 xf | 3 500 | BT 608 Ibs,
25 e U 1 2 @[ 82 |bs.
H Tk | 14xk | U0xk | Tnk | Ui [xrs .
%o l;ar"B" 1ixk | 24xk | 3 x| S3gayg | RL | 0L e {123 b
anger | Ligxgy | 1gxe | Laxiy | 1) 14x 1%‘111"‘ 9.
o 3 5 7 x
g (Bar"B" |2 x3 (3 x4 |3 =k B aC :!,7:_1}(@ 154 Ibe
Hanger | Thxf | 1%xfs | 14x7% iﬁxﬁﬁ li‘s:g _l%xi 3
“pn 4 b, 7 x
g0 [Bar“B" | 236x34 | 3 xi | Blaxk _-sf_- ic st ke %é—%i&
Hanger | Ulgxd | 1hxd M 1hxdk 1% | 1lix1{ | 13x}4 "
A 14" Bolt is sufficient for all connections.  Rods round.
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TRUSCON 34" HY-RIB FOR FLOORS AND ROOF SLABS

SAFE LOADS FOR 3" HY-RIB SLABS
Bafe Loads Include Welght of Slab. For Safe Live Load Deduct Welght of Slab,

Moment
Thickness of | Welght | of Re- SPAN IN FEET
Slabs above | Per q. (slstance
Base of Ft. 3 | Per Ft.
Hy-Rib Hy-RiblotWidth| ™3
2" thick slab & 3440 3
Wgt. =24 lba. Kil 3940 3
per 8q. It i 4160 3
244" thick slab B 4530 4 7
Wgt. =30 1bs. it 5380 498 1 81
jer 8q. ft. P 6230 577 | 32 144| 108
3" thick slab .58 5630 522 | 29 131| 96
Wgt. =30 lbs. 68 6710 622 | 34 24| 155| 114
per 8q. ft. 78 7 720 | 40 59] 1 132
34" thick slab .58 67, 625 | 35 25| 156| 115
WEgt. = 42 lbs. .68 8020 743 | 41 68| 1 136
J':mrsqﬁ ft. 78 9300 862 | 48 10| 215| 1568
47 thick slab .58 T850 727 | 409| 262] 182| 134
Wgt. =48 lbs. 68 9350 B66 | 487| 312] 216) 159] 1
per 8q. ft. .78 10870 | 1060 | 506| 362] 252] 185

B.M.=1/10WL* For B. M.=1 leWL!. add 209 to above loads.
For B. M. =1'8WL3, deduct 20% from above loads,

HY-RIB, of plain or copper-alloyed steels In varlous gages, is
also used in place of wood lath for plastered walls and ceilings and
for plastered partitions in which case the rib is %" or %", depend-
ing upon the span over which the Hy-rib lath is supported.
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USsG

SHEETROCK-PYROFILL AND WEATHERWOOD-PYRO-
FILL ROOF CONSTRUCTIONS

ASe L sady 2-8% 0

Uimclrcaly nalded gahanvred o 4 tdcip |
vhnal wrdonrng dibee o ~
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TYPICAL SHEETROCK.OR.WEATHERWOCD PYROFILL CONSTRUCTION

Whenever steel framing is used (whether the roof be flat, 45°
pitched, monitor, sawtooth, Pond, Aiken, ete.) the inherent value of
either Sheetrock-FPyrofill or Weatherwood-Pyroflll construction may
be emploved advantageously; the latter increases heat insulation and
acoustical correction.

The Sheetrock-Pyrofill Roof Deck ig a poured-in-place reinforced
vpsum roof construction over permanent Sheetrock or Weatherwood
orms. There are no joints for heat loss, and the monolithie construc-

tion helps stiffen the building structure.

Regardless of how great the spacing is between purlins, the
gypsum spans only 32% inches—the spacing between sub-purlins.
The sub-purlins are desizned to carry the total live and dead load.

After the reinforcing has been ]nluced over the Sheetrock or
Weatherwood permanent forms, Pyrofill is poured and screeded to the
proper thickness, making the total depth of the slab 2% or 3 inches,
including the thickness of the form. Pyrofill consists of gypsum
stueco, water, and 121% |bs. of fiber to 871 1bs. of ecalcined gypsum.
Pyrofill weighs only 52 1bs. per cubic foot.

*‘urbs, end walls, ete., are usually constructed of Precast Gyp-
sum Tile. Curbs may also be made of Sheetrock-Pyrofill or Weather-
wood-Pyrofill construction.

SUB-PURLIN SIZE8 AND WEIGHTS OF SLABS
Sub-Purlins Spaced 325" Total Load—45 Lbe. Per 8q. Ft. M=1/10 WL

Tine Allowable Span [ weight of | Weight of Slab Including Sub-Purlins
18M Lbs. | 20M Lbs. |Sub-Purling] Sheetrock | Weatherwood | Ashestos
Bection Modulus Per 8q. In. | Per8q.In. | in Lbs. Pyrofill Pyrofill

in
of b-Purlin' Sub-Purlin| Per 8q. Ft.| 3 7

Sub-Purlins Suﬁm Stress of fl;?.qwf E‘Q’L F;Er g‘;ﬂ, ::E'v
#178 bulb T S=_348 in.? 6'- 8" f'-10" 1.00 21| 115 | 3" 10.5
#218 bulb T 8= 450 in.? 7- 5 7-10" 1.08 25" 15| 3" 10.5
124/yd. Rail S= .63 in.? 811" . 3" 1.50 2" | 120 | 3" 1.0
16¢/yd. Rail S=1.01 in.3 | 11~ 2 | 11-06° | 20 | 2" | 125 | 3" | 115
204 /yd. Rail 8=143 in,? 13- 3" | 13- 8" 2.5 8 1601 37 12.0

THERMAL CONDUCTIVITY—Btu Per 8q. Ft., Per Hour, Per Degree F. Difference in Temperature

214" Bheetrock Pyrofill 37 Weatherwood Pyrofill | 214" Asbestos Board Pyrofill
With No Roof Insulation 38 Btu | With No Roof Insulation .19 Btu | With No Roof Insulation 40 Btu
With 14" Weatherwood With 14" Weatherwood With 16" Weatherwood

Roof Insul Lo 24 Bt Roof Insulation..... .15 Btu Roof Insulation... . .25 Btu
With 1” Weatherwood With 17 Weatherwood With 1" Weatherwood
Roof Insulation. .. ... 18 Btu | Roof Insulation..... .12Btu |  Roof Insulation ... .18 Bia
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DETAILS OF SHORT SPAN ROOF TILE
Note: All Tile Reinforced \gf;g] ]ﬂ:gtrically Welded Galvanized

3" Short Span Gypsum Roof Tile

Depth 3 Rolid
Length 30" -
Wt./O' | 17 Ibs, ‘ il
- =5 I I 4
1 o _! P\ ot 6 enceed ¥ Jo‘}‘ 1
= I T se& ForTBeoms
3 Sows ; Lttorch con be furmished Tees
" : STEEL SUB-PURLINS
Bhort S]‘E\anl([};‘psum Spaced 2634 0. C.
ROOF TILE Based on Total Roof Load of 55 Ibs. per sq. ft. and M=1/10 WL
Dimensions _ | Weight | Dien Size & Section e Fin. b "
= Modulus of Foot | =0 | 78,000
Thick [Width [Length| Sa. Ft. | (Per, Sub-Purlins Sub- | Foot 15000/ 30000
37 | 127 | 30" |17 Lbs. | 55 Lbs. Fuelin Stress | Stress
#178 Bulb Tee  8=.348 in.?| 2,0 1.03 Lbs.| 617 | 65"
THERMAL CONDUCTIVITY .-3,3 Bulb Tes — S= 450 . TG
Btu per square foot per hour 2157x214 x4 Std. Tee
egree F difference in S=500inl550 « |245 « | 737 | pev
emperature 2157"x3" x %4 Std. Tee =— e
No 15" Iy 8=720in3(6.10 “ [240 « | s'0” | 03"
Insulati Weatherwood | Weatherwood 3733"x5%" Std. Tee ===
0.48 0.28 0.19 8=_740 in.2|6.70 * [2.61 “ 810" 9'4"

THE U. S, GYPSUM C0.S STEEL
ROOF DECK of special copper
bearing steel is used in steel
framed structures where a low
priced, incombustible roof deck
is required. The deck plates are
18" wide. Reinforcing ribs, 114"
deep with 114* base, are rolled
into the plate 6" ctrs. Plate laps,
not less than 2" in length, are
directly over purlins. Interme-
diate stiffening beads midway
between reinforcing ribs are an
exclusive USG feature.

ALLOWABLE LIVE LOADS IN INSULATION VALUE—Btu
Gange | Bending POUNDS PER Q. FT. No | % T 1
We?ght Moment For Purlin Spacings Shown Insu- |Weather-| Weather-| Weather-

50" [ 56" | 607 | 86" [ 70" | 76" | 80" | lation | wood | wood | wood
0GA, |1/8WL| 81 [ 67 | 66 | 48 | 41 [

24 pef. |1/10 WL T02 | 85 | 71 | 61 | 52 | 44 | 88 | vt | 080 | 024 | 018
T L 71 [ 80 | 52 | 45 | 39
3.2 pef. [1/10 WLI . 90 176 | 8 | 87 [ 8

0.94 0.30 0.24 0.18

otes: The allowable Ine loads shown are based on test. An allowance of 5 lbs. ’per sq. ft. has been
made for a dead load. No. 20 gauge has a factor of safety of 4 and No. 18 guu%e a factor of safety of 3.5. The
Btu values shown are for the complete roof with a roof covering. Values t.. per hr., per Fah-
renheit Degree difference in Temperature, Stork gauge—standard lengths are 5 R” t-o 527,

For Additional Information Send for Catalog’—Aﬂﬂress—See Index,
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TRI-RIB STEEL ROOF DECK T
rae ‘!I
L i & I E
| | o8
i g i T

Typiceal Cross Seetion of
Tri-Rib Roof Deck

SPECIFICATIONS

MATERIAL Wherever
possible the deck sheets
shall be furnished in suf-
ficiently long lengths to
S span continuously over

! three or more purlins,
Por Toot Width All end laps shall be of

the overlapping type and
Moment| Section TRessting C c x
Depth | Gauge of Inertia| Modulus| Moment | Ins. Ins. ;l;?g‘ltsoccur only at purlin
(in}4 | (in)3 | (inlbs.) I‘\lN"l"l\"G
18 1788 | .14 | 2680 T.105 | .305 5 i
124" 20 1333 | .11 1098 | 1.198 | 302 Roof Deck and Acces-
22 1129 094 1692 i 302 sories shall receive one

1.188
18 2704 | .108 T504 1 —7% — standard factory baked-
13 | 20 | 2004 | {146 | 2630 | 137 | 38 on coat of protective gray
29 695 | 124 2230 137 a8 paint after fabrication.
o 20 | 2860 | 1862 | 3350 | 1. 4 For Clin
== . : . B For Clipped Jobs—One
2147 8 7001 375 6750 56 L4 purlin eclip shall be used
20 5164 | 277 5000 86 64 at each purlin at the side
1 of each deck sheet. Pro-
vide one intermediate clip at all side laps for spans up to 5 ft.-0 in., and
two intermediate eclips for all spans exceeding 5 ft.-0 in.

For Welded Jobs—One %-in, fillet weld, 3 in. long, shall be provided
at each purlin at the side of each deck sheet. Wherever end laps occur,
the upper deck sheet shall be welded to the lower deck sheet at the side
of each deck sheet,

Side laps shall be fastened together by electric arc welding, one
weld to be used on spans up to 5 ft.-0 in,, and two welds to be used on
spans exceeding 5 ft.-0 in.

SAFE UNIFORM LOAD PER SQUARE FOOT

B
=3
s
=3
=

Depth

12"

1% ) ':: £74 PR o
2" Hiwla

212" |-

SBale Unilorm Lood Includes the Weight of the Deck. Sale Unilorm Loods given will not.produce dellections sxcweding 1/250 of the span length
'

For Additional Information Send for Catalog—Address—See Index.
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OWENS-ILLINOIS INSULUX GLASS BLOCK

Dimension Table Panels in 127 Masonry Walls
To determine clear opening size = :
for glass block panels use dimen- 1 |
sions given below and add %" for Fit 1
the width and 1¥s" o ws g ar i
for the height, Iar Cag . P by
modular layout a 33" b g TLEATIn
mortar joint is re- - :]‘ 1] : =
quired. g.‘:‘ ;| 1 ELPANSION !Glll-lliﬂll!ﬁ BIMEETION lah‘ s [ wpwovaees e
4 o i i T EEPANSION STRIF—H e, 1 L% 5 S
o (;::m:?:m::\'l:hn!l ar FiE RE l \
2 | i ‘__: rmnna—-—r‘
555 15 O D £ 7 Ei Tl AL ANGLE —t = =
(6% 1_i|[||i||]|_|L|l i” LIS {5 X P | R
: D 58 5 F A e |
PLaw ucno:lﬂ_ l ALNINE: ( 4+ '!
- 5! A b A
INSYLE GLASS Bioda s
'i 5:1‘» Xfla’" ?g‘-u x 734" l}""x “?_{u I -|
= thturWldth Hght or Width | Hght or Width - HEAD SECTION “A”
?; 7 LJ e T A
= Jmnta Jointsl Joints |Joints Joints R
1 5154 8'}. Tl | 10" 11186 INSULUR ERRNSIEN
2 ll]" 1" |14 1 37/.;" 20" 11114"
3| 16" 17 5t 207 ]:Hu ol 3| 211134 ’
4| 20" r“%-n orgr 9 73, r; 40" 31113 e |
5| 267 2 51| 3] 8 31ve mrof aringe [
6] 30" 2!“6§u 4071 3!‘]9§u B0 ﬁ'll‘?'ﬁ" e )
7| 36" 3 594;"; 4'8" & ?y%n 70" 5'”9,{6" :'r
8| 407 3.”:,§ gr?}:r E,IE]’%" g:g:F ;:H%J:,- InsuLun Wit g T |
ol 467 ¥ 515 | 607 511357 {52 =
ebods . JAMB SECTION “B

10| 50| 4'1134” | 68" 6 73" |10°0") 9'1135"
11 5'&”3 5 5’4";" e T 3-"15" 110" 10711545
12 ﬂ'l)'"f 51" 80" ?:1]1/" ]2’0"]1']1_]4" JAPRALT EMLRION
i3] 8| o 5o | 98 & 1o fzofiznisge |
14 T'O"i' 611057 | 947 9 31" [14°07)13'1115" |
15| 767| 7' 5L [1007] 9ILEY NFOIALET wa we

18] g0 7117 oo 70 hE0fis .
17| 807 8 asgrfivain 2sghTelinn0tsg” 415

§

18| 90 81058 izorfiinod® fisofiziond”
19] 96" 9 4347128712 615 100" 18 10135
o*‘,m'los-;"
V0201011 ¢
0"{211054"

10°07] 91024 [13°4")13" 234"
10°67(10¢ 411407 [14'0" 13’10“ Y
11071071055 [14'8"|14" 65¢
1U67]117 424" [15°47|15" 294" [23'07|22'10%,"
1207117100 [I6'07|15° 100" |24°0"|23"1014"
12°67(12° 474" 10'8"[16° 674" |25'0"|24'1074"
130712'103" 174717 236" 126'0”125'1035"
13'67(13" 454" (180”177 105" |27°07|26'10% 4"
14°07(13'1014" |18'8"]18" 615" 128'0"27°1014"
1467|147 434" [10'4"19" 234" 0"|28'10% 4"
1570714'10%" 120°07]19'1015" 130°0"20°1015"
15'67(15° 414" [20'8"120° 6l4" 310730° 104"
16°0"(1510" 1’421 2 20”3110
16°616' 3134," 29:0|21" 9154133°0”(32" Q154"
17°07116' 974" 122'8"122" 514" 134'0"33" 074"

For Additional Information
Send For Catalog—
Address—See Index Design No. 7
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STEEL SASH

In modern flre-proof, or semi fire-proof construction and where
building laws or fire regulations require it, steel sash is used in place
of wood sash. Steel sash improves the general appearance of a build-
ing and provides maximum illumination of the interior,

bime Ml ho dees mm@m
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GLASS SIZE SCHEDULE NOTE

® TYPLS MAGKED Tuus ABL CARQILD

e e i s v, Al
‘_!]:iog:‘t_ {:;::m:"g' 540 W wise 587 wiot 4-0%" wiot ETAuDARD. St

: . vor
s =k anl TGS T, = 4 WOMEWCLATUAES , DREFIN A"
;.12..'_*-'0 e ‘ PR INDICATES TYPES WITH 207+ 16-
/8% ok 5 EH o F?E?EH BAR CINTERS, PAEFIX “B° mDICATIS
) 49 13 %1 iy | /s M Trbes & BAR CEwTERS

T 0
PREFIX “L” INDICATES TYRis
WiTH 147+ 16° BAR CEWTERS,

GLAYS 1M ALL FIRED LIGHTS (v BOTH FIsED GLASS M ALL FIXED  GLASS iN ALL FIN;
A vTED TN THIS GROUP 15 1345 5% ®  LIGHTS 15 21 WesW  LIGHTS -m\.'l-"@

The above sketches give the sizes and ventilator loecations of
Fenestra Steel Bash. Other steel sash is quite similar in size and
construction,
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S TYPES MAGHED THUS ARL CARRIED M 3TOLR , ALL
OTUER TYPES ARE STANDARD. . . SILES SUOWN ARE
WINDOW AND OPENING OIMINSJDnﬁ .'ﬂl“l. MEMBERS
PROJECT BEYOHD THESE POINTS FOR WALL BEARING.

FINED (MOMN-OPTHNING ) TYPES USED WITH COMMERCIAL
PROJECTED WINDOWS ARE THE SAME FIXED UNITS S6Omy
O PLATE DF PIVOTED WiniDOW TYPES AND SIZES.

Q }letl‘l‘ PRO~- E } INDICATES PRO-

JECTED-DUT VENT. JECTED- N VENT.
VENTS SHOWN A5 PROJECTED -OUT MAY BE CHANGED T
PRCUECTED - PROVIDING ALL VENTS IN THE SAME UNIT
PROJECT=IN

19 MOMENC u‘runlwn-: AT IMDICATES TYPLS wiTh 20Fvie®
BAS CLWTENS, DREFM "B WOICATES TTRES WITH 11 848
CANTLES, PRLFILL" MOCATLS TYPLS Witk 2471s" BAR CENTL®.
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STEEL SASH
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TYPICAL COMBINATION
Mullions are alike for horizontally pivoted,
commercial projected and security windows.
They extend 4” Into masonry at jambs for
, anchorage.
| Clips, attaching screws and bolts are sup-
plied by window manufacturer. Mullions are
not furnished by D. 8. P. Co. Mullion econ-
b tractor must supply 7g"d holes in downstand-
ing leg of lower angle for attachment of sash
o ~,or clips. These holes should be spaced 6"
8 b ‘from jamba and about 18" on centers, Ver-
2 f /tical Tlocation per details. Mullion design
a - permits erection of upper and lower sash in
H same plane.
Overall opening height of combined units
equals total of window dimensions plus height
———t——o»  dimension of horizontal mullion.

Tie rods (types 3, 4, 5 & 6) attached to structural steel, etc, may be
used in openings over 10’-0” wide to brace horizontal mullion. Space to
avoid interference with vents. Not furnished or attached by D. 8. P. Co.

BASEMENT WINDOWS—New in design and construc-
tion, Fenestra Steel Basement Windows provide many
advantages over ordinary windows, These include:
(a) More daylight; (b) better ventilation; (c¢) easier
operation—no warping, swelling, shrinking or stick-
ing: (d) superior weathertightness: (e) firesafety—
steel won't burn; (f) protection against vermin—steel
is impervious to rats and termite; (g) better screen-
ing—Fenestra All-Metal Screens are quickly attached.

For Additional Information Send for Catalog—Address—See Index.

Basement
Window
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STEEL SASH

SOLID BRICK STRUCTURAL STEEL CONCRETE

) — = 7 = —
‘_:.--‘_, . .!_’__.‘ .
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! g} : wae .L;?_l..
nE i

T "y
11 I OFFSET
! | HEAD
1 I .

OPINING DimLNSION

-
Ll g
e

A ,T.m‘.'f-:r

| | OPENING Dim

CHANNEL SILL

NOTEZ WiNDOW MANUSACTUSCR,
WILL SUPPLY ANMDE (LIPS, BOLTS
SCREWS, ETC TO WnT THE BuaiDenc
CONSTRUCTION A% SuOww Om Tvl 34
DETMLS. STRUCTURAL STEEL
CONTRACTOR 10 PAOVIOL ¥g'#
HOLES N COLLATERAL STEEL
AS INDICATED FOR CLID BOLTE.
CAULKING 15 MOT SUPPLILD
OR APPLIED BY TUL WiNDOW
MANUFACTURER ,

-
] DRICH, CORCRETE,

TAL oA oTwiA.

MANONEY LM~ Y-

5y lv(.‘hO'i)

MAY vaARY
rhom 10"

/L orenma om.

ALTERNATE JAMB (OFFSET)

*
HEAD WITH AUXILIARY ANGLE
(AUILIARY ANGLE WOT BY D& P D)

" Joetuma om

POCKET TYPE JAMB (OR WEAD)

For Additional Information Send for Catalog—Address—See Index.
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CORRUGATED SHEETS.

Corrugated sheets are used for roofs and sldas of buildings. They
are usually laid dlrcetl]:: upon the roof purlins and held In place by
means of clips of steel hoops which encircle the purlin and are placed
about 12 Inches apart, Special care must be taken that the projecting
edges of the corrugated sheets at the eaves and gable ends of the
roof are well secured, otherwise the wind wlill loosen the sheets.

Corrugated sheets are made In the sizes given in the tables, the
size most generally used has nomlinally 3"5 inch corrugations (actual
width 2% inches), about % of an inch in depth. The gauges fre-
quently used for roofing are Nos. 20 and 22, U. & standard gauge.

By one corrugation is meant the double curve between corre-
sponding points, and by depth of corrugation the greatest deviation
of the curved surfaces from the stralght line.

One and one-half corrugations are allowed for laP In the width
of the sheet and 6 Inches in the length for the usual quarter iteh
roof; one corrugation in width and 4 inches in the length of the sheets
is usually allowed for sidings.

Corrugated sheets are furnished in standard lengths of 5, 6, 7, 8,
9 and 10 feet, and with a covering width of 24 inches, when laid with
a lap of either one or one and one-half corrugations.

By experiment it has'been determined that corrugated sheet steel,
8 inch deep and 0,035 inch thick, spanning 6 feet, began to give a
permanent deflection with a load of 30 pounds per square foot, and
that it collapsed with a load of 60 pounds per square foot. The dis-
tance betwen centers of purling should, therefore, not exceed 6 feet
and should preferably be less than this.

SAFE LOADS CORRUGATED SHEETS

FPer Sheet

Supported nt Ends Only., Sheets, 20 Inches Wide,
Gauge 238 | 37| 36| %41 321 30 18] 18
N éB 6’ 0” Span... L 88 | 97 | 106 | 141 | 176 | 211 | 282 | 352
wES | 7 0" Span... .1 75| 838 | 91| 121 | 151 | 181 | 242 | 802
n3E| 807 Span..........] 66 |78 | 791106 | 182 | 158 | 211 [ 264
%| 9 o~ Span..........| 59 [ 66| 70 | 94 | 117 | 141 | 188 | 235
1070 BoaR  savievany 53 | 58 | 63| 85| 106 | 127 | 169 | 211
" m| © 0” Span..........| 53 | 68 | 64 | 85 | 106 | 127 | 169 | 211
: 28| 7' 0” Span..........| 46 | 60 | B3 [ 73 | 91 | 109 | 145 | 181
wEZ2| 8707 Span..........| 40 | 44 | 47 | 64 | 79 | 95| 127 | 168
~5%|.9 0” Span..........| 85 | 89 | 42| 56| 70 [ 85| 113 | 141
10* 0” Span..........0 82 | 84| 88| 511 64| 76| 101 | 127

8 Inch Is taken as depth of 2% inch corrugations, 3 Inch as
depth of 1% inch corrugations, =

The following formula has been used: W:SLWL"M

L=8Supported length of she¢et in inches,

t=Thickness of sheet in inches,

b=Width of sheet in inches.

d=Depth of corrugations in inches.

W=Breaking welght distributed in pounds.

T —Safe loads per sheet between supports.
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CORRUGATED SHEETS.

Description of Corrugated Sheets Aren of Corrugated Sheets.
Corrugations | Width Ins. Sq. Ft, in 1 S8heet | Sheeta in 100 8q. Ft.
Width ioa T B Length Corr i Corrugations
N ' Depth Nb::’“‘ Full |Covers Sh‘;et 37 ©;” e 3" ©"”
omi-| Act’l|Approx itz i B b |1
il s et [SheetjApproa ‘Tns. | 57 | 2% | g 2|
5 434 6 28 24 60 | 11.67| 10.83] 10.42| 8.57 | 9.23 | 9.60
3 23 9 26 24 T2 | 14.000 13.00| 12.50| 7.14 | 7.69 | 8.00
244 | 2§ 10 20 24 S84 | 16.33| 15.17| 14.58| 6.12 | 6.50 | 6.88
2 2& 11 26 24 96 | 18.647| 17.33| 16.67| 5.36 | 577 | 6.00
1;2 1 5 20 25 24 108 | 21.00f 19.50| 18.75| 4.76 | 5.13 | 5.33
Sl ! w | 2 | 25| 24 | 120 | 23:33) 21.67) 20.83| 4.20 | 4 62 | 4.80
Standard lengths, 5, 6, 7, 8, 9 and 25,001 39.001 25.008, 37 S50 | 4,00
10 ft. maximum length, 12 ft. for 5" to
134" Corrugations.

CORRUGATED SHEETS—PAINTED.
Weight in Pounds per 100 square Feet

Ao Thickness, U. S. Standard Gauge and Decimals of an Inch
Corru- 12 14 16 18 20 21 22 23 24 25 26 17 28
gations
Inches | .109 | 078 | 063 | .050 | .038 | .034 | 031 | 028 | 025 ]|.022]|.019 | 017 | .016
. 35 P 339 | 271 | 217 | 163 | 150 | 136 | 123 | 110 96 84 76 68
B SN L el 271 | 217 | 163 | 150 | 136 | 123 | 110 96 83 70 68
244 474 | 339 | 271 | 217 | 163 | 150 | 136 | 123 | 110 96 83 6 68
S R 271 | 217 | 163 | 150 | 134 | 123 | 110 an B3 76 08
1 i ARl PR RS IR PR 170 | 156 | 142 | 128 | 114 | 100 86 i 72
........................................ 114 (100 | 86| 70 | 72
CORRUGATED SHEETS—GALVANIZED,
Weight in Pounds per 100 Square Feet
Nom. Thickness, U. 8. Standard Gauge and Decimals of an Inch
m: 12| 14| 16)] 1B 20| 21 22 23 24| 25 26 | 27 28
Inche L1098 ] 078 | 063 | 050 | 038 | 034 | .031 | 028 | 025 | .022 |.019 | 017 | .016
L I PRTET 364 | 286 | 232 | 178 | 165 | 151 | 138 | 124 | 111 08 []] 85
| IO R e 286 | 232 | 178 | 165 | 151 | 138 | 124 | 111 08 01 85
24 488 | 354 | 280 | 232 | 178 | 165 | 151 | 138 | 124 | 111 08 91 B85
B FooarihiGEs 286 | 232 | 178 | 165 | 151 | 138 | 124 | 111 98 01 85
| BT PR pieael (] et 188 1..... 157 |ouuus 129 |..... 101 9“4 87
Bg 1l il N liebeilannsolrisrslacasslisnoalsssss b Al PR 101 04 87
The weights per 100 square feet given in _preceding tables do not include allowances
for end or side laps. The following table gives the approximate number of square feet
of sheeting necessary to cover an area of 100 square feet and is based on sheets of sta;
width, 96 inches long. If longer or shorter sheets are used, the number of square feet re-
quired will vary accordingly.
Square Feet of Corrugated Sheets to Cover 100 square feet
ind Lap, b
Side Lap End Lap, Inches
1 2 | E] 4 | ] o
1 Corrugation 110 111 112 113 114 ~ 115
14 R 116 117 118 119 120 121
e 123 124 125 126 127 128
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CONDENSED SPECIFICATIONS

The “OVERHEAD DOOR" opens UP—completely out of the way.
Operation is smooth, quick, silent. Awvailable In any size or design.

Finest grade materials obtainable are used, In stock construction
Sitka Spruce stiles and rails and three-ply fir panels are used. Stock
sizes are 8'x8/; 8’x7' 6“; 8’x7’. Construction in other woods on specifica-
tion.

All tracks and hardware are made of steel. Varying gauge and size

hardware iz used with varying size and welght doors, All moving parts
are ball bearing.

Any or all sections may be arranged for glass, only when specified.

Patented locking device which operates from either side, securely
locks, bolts and bars the door across its entire width.

Angle mounted track may be applied directly to steel jambs, as
shown, but 2"x6" facings secured to wall with bolts and made flush
with sides of opéning may be used for jamb foundation. Facings should
extend 15" above header,

The “OVERHEAD DOOR"” may be had in all-aluminum, all-steel,
metal clad, or all-steel with rock wool Insulation construction. Flat
casement sash appearance construction also offered.

WHEN ARCHITECTS SPECIFY THE “OVERHEAD DOOR" CON-

SULT US AS TO MINIMUM CLEARANCES AT SIDES AND HEAD OF
OPENING.

. AD SEC TR mEAD

OVERHEAD DOOR COMPANY OF MINNESOTA
For Additional Information Send for Catalog—Address—8See Index.
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NAILS AND SPIKES.
Standard Steel Wire Nails

I b |
Common Barbed Car|| Cut Steel Nails | g¢00] Wire Spikes
v Diameter i — | SOmmn
Sigo |Lgth. No,| Fin-
Tas. [Am. Steel Per | ish- |
& Wire Lb. Light|| Size |Leng. Leng
. Gauge i Ins.
41 15 'ﬁfﬁl ..... 24 3
8d |1 14 568] 807 |.....].-..- 3d 1;2
4d |1 12 274 | 4d
Bd | 13 12 142 Bd 13§
6d | 2 11 124 6d | 2
7d | 2 11 92 7d | 2
Sd | 2 10 82 8d | 2
od | 23 10 62 9d | 2
10d | 3 9 57 || 10d |3
12d | 3 9 50 || 124 3?2
16d | 3 8 43 || 18d | 3
20d | 4 6 31 204 | 4 1
80d | 4% 5 28 || 80d | 44 1
40d | 5 4 21||40d |6 | 12 |.....
B50d | 5% 3 17 || 50d | 54 | 10 ||.....
604 | 6 2 1511604 |6 | 8ll.....

SPIKES.

Approximate Number in a Keg of 200 Pounds

SQUARE BOAT

LENGTH OF SPIKE, INCHES

Size
Inches | 3 4 - 10 12 | 14
~ 3 | 9000 | 2575 | 2080 | 1828 J..c.z-feessse]esesssfrevanifioin
1660 | 1360 | 1230 | 1175 1 UL (SR 1GRll] Ainees s
1320 | 1140 | 940 | 800 600 | 626°| 475°|......| ...
510 400 | 360 280
335 | 300 ) 275 240 |.
260 | 240 | 220 190 | 175
WOOoD SCREWS_ Diameter =Number x 0.01325 <+ 0.056
No. | Dia. | Dia. | Dia. |'Di.n. | Dia. | Dia. | Dia.
* | Ins. | Ins. | I Im Ins. | No. | Ins. No.
N 8| .293] pr!
g | 9 | .38 2, || 25
: B%|
4 .347| 4 28
5 .361 | 29
30

BREAKING STRENGTH OF ROPE.

Manila, New

R

Dia. | Brk. 8tr.| No. Feet,

 Strands, 10 Wires Per Strand, Hemp Center

Inches | Pounds | In Lb. Crucible Steel Plow Steel
Weseki Poacas | rioiss | B |t
[ t (el nches 19 or|

5201 33 |Pounds 100 Ft. Pounds | Pounds

2400 | 133 | 4400 10 5300 | 1060

4700 | 60 | 9600 22 11500 | 2300

6500 | 4.4 | 16800 30 20000 | 4000

1 7500 | 37 | 25000 82 31000 | 6200
1 12500 | 23 | 35000 80 16000 | 9200
1 17000 | 1.6 | 46000 120 58000 | 11600
1 25000 | 12 | 60000 158 | 1 76000 | 15200
2 30000 | 00 | 76000 20| 1y | o000 | 1o0s0
235 | 43000 o6 | 94000 245 | 13 | 116000 | 24000
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STANDPIPES, TANKS AND PIPE LINES.

1 cubic foot of water weighs 6214 1bs,, and contains 71 gallons,

1 gallon of water (U, S, standard) weighs 8% lbs., and contains
231 cubic inches.

311 gallons equal one barrel.

CAPACITY OF ROUND TANKS IN U. S. GALLONS.
Per Foot of Depth,

]
Dia. of |3 pe | 5 Fe. mrt.lzm,]l 14 Ft. | 16 Ft. | 18 Ft. | 20 Ft. | 24 Ft. | 28 Ft.| 30 Ft | 32 Ft.

£ |
No. . 8.is2.08 146.85/578.59846.08 1151.5 |1604.1 (1003,0 | 2330.1 3384.1 14000.2 |5267.7 6016.2

|
Cuble ¥t : {
ms?lAFJ':i 7 19.63 ?&5‘11113.1 153.04 20106 254.47) 314.16] 15"..39| 615.75 T06.86) 804.25

To find the capacity of tanks of other sizes than given in table,
look in the table for a tank of one-half of the given size and multiply
ll”ta ;:arlgf'ity by 4, or one of one-third its slze and multiply its capacity

v 9, ete.

In the design of stand pipes the height should never be more than
ten times the diameter and preferably not more than eight times.

The thickness of plates can be determined by the following con-
siderations: Allowing that the double-riveted vertical joints have
an ultimate strength of 70 per cent of the gross section, and counting
the tensile strength at 60,000 1bs. per square inch, the actual strength
of the vertical joint is 42,000 1bs. per square inch of gross section.
Taking a factor of safety of four, we may allow a tensile stress of
10,600 lbs, per square inch on the gross section or of 15,000 lbs, per
square inch on net section.

The tensile stress in the shell, per vertical inch, {8 T=pr, where
p is the fluld pressure per square inch, and r i the radius of the
cylinder in Inches. But pzs;—f-"'-"h =0.434 h, where h iz the head in feet.
taking d= ax as the diameter in feet, we have, for the thickness of
the shell required at any depth
t:—T(E—:lrzn.oouzs hd (nearly)
Where t is in Inches and h and d in feet.

The least thickness should not be less than one-fourth of an inch.
It is not wise to try to use plates thicker than one inch. If this does
not give the capacity reqguired it would be better to duplicate the
plant than to try to use thicker plates.

To find the thickness of steel to be used in hollow eylinders under
tension, such as pipe lines, ete.: Multiply the specified working pres-
sure in pounds by the radius of the cylinder in inches, then by the
factor of safety, and divide the result obtalned by the tensile strength
of the steel multiplied by the percentage of efflciency of the riveted
joint employed.
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EFFICIENCY OF RIVETED JOINTS OF VARIOUS TYPES

IN PER CENT.

Rivet Rivet Rivet Rivet Rivet
Size and | }{"| Size and ]';" Size and %i" Size and Ifr" Size and }i”
Type of Joint Spacing |Plt .| 8 Plt. | 8§ Plt.| Spaci t.| Spacing | Plt.
Single Riveted 55" el H” e " 1 56.4 1 58
Lap Joints 1#"0.c. - 14" o.e. ’ t2%” o.¢. 27%" o.c. 24" oc.|
Double Riveted 58" %" B %" 1"
71.8 71.8 71.7 70.0 70.4
Lap Joints 14" o.c. 1#” o.c. 154" o.c 1%" o.c. 215" o.e
Triple Riveted 4" 55" o " "

E A 78.5| 7. 75.0 75.0 75.0
Lap Joints 154" o.0. 174" o.c. 214" o.0. 1235 o.c 234" o.c
Double Riveted Bg w L7 agn 7%

80.7 80. 80.8 80 . 8| 80.2
Butt Joints 1#” o.c 1H” o.c. 21" o.c. 214" o.c. 234" o.c.
Triple Riveted P4 #H” - Sl 18"

37.5| 88.0) 87.5 86.1 85.8
Butt Joints 21" o.c. 34" o.c. 34" o.c 334" o.e. 33{" o.c.

The above figures are for standard tank splices. The rivet spacing given for double and
triple riveted joints is the short pitch. The long pitch being double in each case.

STANDARD WOODEN WATER TANKS.

Cn&aoity in Weight of Inside Inside Size of Wood
Water Diameter Depth Joists

5000 41667 Lba. 10 Ft. 113 Ft. 37 x 12"-16" o.0.
7500 62500 * 11 A 11 by 3" x 12"-14" o.c.
10000 83333 13 £ 111 * 4" x 12"-15" o.c.
el Ueg SR e
x 12”-15" o.c.

20000 166667 ** 15 s 15 5 3" x 12"-13" o.c.
25000 208333 17 " 15 - 3" x 12"-11" o.c.
30000 250000 ** 18 5 17 2l 4" x 12"-12" o.c.
40000 333333 " 1914 * 191 " 4" x 12"-12" o0.0.
50000 416667 * 22 4 1934 “ 4" x 14"-12" o.c.
60000 500000 " 2 101 " 4" x 14"-12" o.0.
75000 625000 ** 241 " 234 6" x 14"-15" o.e.
100000 833333 28 23 6" x 14"-15" o.c.

Capacities and weights of tanks taken from Cnldm:l] s catalogue of

factory mutual

tanks. Staves for tanks of 20000 gals. or less, 214" thick, over 20,000 gals. 3" thick.
Designs and estimates of steel towers for support of above tanks will be furnished upon

application,
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WEIGHTS, DIMENSIONS
AND SAFE LOADS OF STEEL CHAINS

Dinmeter of Link Bar || # | %4 | | 36 | /e | 26 | |56 | 3 | 78 | 1 U5 | ¢
'3" Length of Link
a|| “Inches (Outside) |134 | 134] 13¢|21¢ | 21¢| 214 274| 3834| 374| 43¢] 5 | 54| 614
&
2 ||width of Link
56| Inches (Outside) 7% | 1) 134] 106 188] 12¢] 214 214| 243] 314 38¢] 4 | 4
=||Approximate Weight
gg Ebn. Per Foot 46| .75[1.10{1.65/2.05(2.65(3.25/4.25/6.10| 8.10/10.25|13.50(16.50
g Bafe Load in
8 Thousand Lba, 50| .82(1,32/1.85/2.55|3.354.25|5.25|7.55/10.30]| 13.45|17.0521.05
Length of Link
Inches (Outside) 10| 176 134) 148] 2% 245 241 334| 3%4| 414| 43| 5M| 514
£ |[width of Link
& || Inches (Outside) %l w gl ] ikl 134l 2 | 2%l 2| 3 | 34| 374] 41
Apfroximnta Weight
E bs. Per Foot .50) .80]1.15/1.70(2.10{2.70|3.35/4.30(6.15| 8.20|10.30|13.60|16.60
Safe Load in
| Thousand Lba. 55| .82]1.50|2.00/2.75(3.50(4.40(5.37|7.75/10.50| 14.25|18.00|21.50
g Lemtl: or(gnk‘d ) 14| 134] 184] 12 23g) 234| 3 |34%| 44| 45| 51| 5%
Inches (Outside 1 1 17| 2 1
si Width of Link i 24 G 0
GOl “Inches (Outside) || 3¢ | )| 134| 1af 18 13¢| 2 [23¢| 2| 8 | 334 33| 41
53 Apfrox:mate Weight
o bs. Per Foot .52| .83|1.18/1.75]2.15|2.75/3.40{4.35/6.20| 8.30/10.40|14.00|16.65
o 2||Safe Load in
o Thousand Lbs, .60] .87]1.70(2.25|3.15/4.00/5.00{6.25/8.87|12.00|15.67|19.00|23.50
DIMENSIONS OF CRANE HOOKS.
Capacity of Hooks in Tons.
B I X 1% 11 (1] 2131415161 8110
Dimensions Common to Swivel Hooks, Inches
A .625| .687| .75 |1.062|1.25 |1.375]1.756 |2.0 |2.25 |2.5 |2.875|3.25
B J156| .171] .187| .265| .312| .343| .437| .5 .662| .625| .718| 812
C .546| .625| .656| .037]1.003(1.218/1.531|1.75 |1.968|2.187(2.5 |2.812
D |1.312]1.375]1.5 |L.75 |2. 2.25 |2.75 13.25 |3.75 [4.25 |5.25 |6.25
E 687| .75 | .812|1.156(1.359(1.5 |1.890|2.171|2.437|2.703/3.125/3.5
F 843| 92111.0 (1.421|1.671|1.843|2.343[2.671(3.0 |3.343|3.843|4.343
G .75 | 828| .906/1.281{1.5 |1.656|2.109{2.406/2.703/3.0 |3.453|3.008
H 718] .781] .859(1.203|1.421|1.562(1.984|2.265(2.546|2.843|3.25 |3.687
I .562| .625] .687| .937/1.125/1.25 [1.562(1.75 [2.0 [2.187|2.5 |2.875
J .812) .875| .937|1.375|1.562|1.75 |2.187|2.5 |2.812(3.125(3.625/4.0
K | .937| .968]1.062(1.218|1.375/|1.562|1.875(2.25 |2.562|2.875|3.562|4.25
L 1.0 [1.062(1.125/1.312|1.56 [1.687(2.0 |2.437|2.812(3.187|3.937|4.687
M | .312| .343| .375| .531| .625| .687| .875/1.0 [1.125|1.25 |1.437|1.625
N | .328| .375| .437| .640| .796| .006/1.187/1.328(1.546(1.703(1.968|2.281
0 b562| .625| .687| .875/1.062|1.25 |1.625{2.0 |2.375|2.75 |3.5 [4.25
P 666 .734| .706)1.125/1.312|1.453|1.843/2,.100|2.375/2.625(3.031|3.437
% 1.687|1.75 |1.937|2.25 [2.562|2.937|3.562(4.187|4.812|5.5 [6.756 (8.0
1.687]1.75 11.937|2.25 |2.562|2.937|3.562/4.187/4.812|5.5 16.756 |8.0

The safe working loads for steel chains are approximately one-fourth of the ultimate

breaking strength. The approximate ultimate breaking load on a chain is obtained

from the formula.
W =54000 D*.

special wrought iron.

. W =breaking load in

The best material to be used for chains
but wrought iron has a relativel
ing or stretching before finally

{ grea

ter elastic

unds. D =diameter of link bar in inches.

wruulﬁ:.l iron; steel has a higher tensilestrength
imit and will always show signs of bend-

Heavy Duty Dredge Chains are made of
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INDUSTRIAL TRAVELING CRANES

Harnischfeger Corporation *

P & H—STANDARD TYPE “H" CRANE

4 MOTOR—TYPE HR—HR | BEAM GIRDERS
Cpts Jomal B[ c [P |a]m|u|m]er Lt mm

0§ osu | 8 TO T (06 3 0 W5
3Ten | w |507 | 835" 70 |30 (e | gl | 36 ] :z.sou| 0 -
awe | s (w0 s e, %6 (3o | Tae lonee (36 | o0 | 0
% | 3 I8 Te  E | T8 0 52 | 28800 | 50 ©
$Ton | 40 | | 267 | 29 |1'r' w010 2+ | 3000 | 30
Auy, o | 2¢ |29 7o hioworl 327 | 32500 | w0
& 30 |8 [ 379 18 40 36500 6 ¢
Soe5Ton | 40 |n 2¢" |33” |:'w' |||'"|1'u-- 1 37500 | 60
Au: 0 9 2gr |33 179 [0 a0 | 39500 | 80
b A A A A A A A AT
-~ SorsTon | 40 ‘s’n'- |9 “ | ggr | 2o |33 |7'v' I||-3~|ﬂr' 46500 | 70
B e v e | ov iy (2o |23 (79 |nwelaor | 4500 | 70 »
; 30 307 1T O10MT | 90T 20T 3N | 1" 45" 58700 | 70 %
¥ Borld Tml w71 o ‘ o |2 |3 | 7o 'u's"|ra" | umu| 70 “
& x. 5o |71 hoige [eor |29 |36 170w Liver (45 | 55000 | 80 »
2 TYPE HR—HR BOX GIRDERS
R—g W OSE | 8 617 FY 307 (790 | 1097 36 [ 800 0 ¢
3 Ton l 5 ‘ 1 s;s~|an" ru--[r | g |1w' 3 I 24800 | 50 *
B A o s | side e [ 207 20 (7o honei 3 | 25500 | 50 »
=3 O ST B e BT R T (1 IS 000 6
< 3Ton .wl -n"lsw']r 4 | 23 |ra" [ 59 luv-|a's~ |32.5m 0 "
£ A o les | o | 7ae 123 [zee 79 iz |35 | 34700 ! o ¢
< W (567 9% B17 260 | ZI07 | 790 (U107 40 | 36,500 | 00 ©
3 0 |
B @ | 5 e o | |zer | 200 |2er | 1207 407 | 30500 | 60
g Sord3 S0 | oy l t6e | oig” | 81 |26 | 2100 |79 122 | 407 | 41,200 | 60 ¢
BT s | 0107 | okt | & 1“ zev |20 7w |iyor | e | asioon | 70 v
B |60 | 94" T | ZI0C | TV | 120 | 407 | 49000 | 70 ©
3.0r 5 Ton l o 4 g [nh”| g5 ‘w' ‘rw' v ‘ :ra"|m~ | fiso0 | fo
Aux. s |72 | oigw Lase | 2o |20 |79 |13 | wor | 700 | so -
W T | 047 | vOT AT A
5or 10 Ton | o |7 |n "‘w- | |1 ‘ |43 [ 60,500 | 80
Aux, &0 | TR 04" | o g 1132 | 4'5” 68000 | &0 * -
0 0 (7 (1057 (1097 F1° (TG (790 (1347 | 4107 | 73,000 | 80
lllnrl.'a'l'm‘ o |76 ||n!,s" 103" | 317 [w- | g | 136 rm-" 76,000 | 100 ™
Aux. so |g3e hoig” Lioa [ (3 7w e 4107 | 000 | 100

Impact Valua&—WIth the trolley in goslt.lnn to produee maximum bridge wheel loads, the Impact
load on r.he bridge will be considered % of the maximum hook load for each foot per minute of
the full load holst speed, but not to exuoed 50% or to be less than 209 of the maximum hook load.
?hlgs load will be distributed to the runways in proportion to the poalr.'lon of the hook in relation to

runway ralls,

Lateral load on runway due to trolley movement equals 109 of the welght of the trolley with full

oad (75% of this lateral load on one runway), this load to be resisted by the top flange of the runway.

Lon Itudlnnl load on runway due to bridge movamanr. equals 10% of the maximum bridge
wheel load on one runway.

* Crane manufacturers have not standardized on clearances, dimenslons, lift, nor wheel loads. We
believe P, & H. cranes are typleal for design data.

For Additional Information Send for Catalog—Address—See Index,
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SAFE LOADS FOR SLING CHAINS
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WIRE AND SHEET METAL GAGES

IN DECIMALS OF AN INCH

Now I&""u“ld
Mame United States % Stube | Mame
o Standard Gage* sm Logal Yrom Wirs o
Gage srentd |0 e | CGage
Hoop Glage Gage |
. Iron and Strips, Bands,|
Principal Uncoated Stoal Shests Principal
Usa and Light Platas Siadivaen || Wk [T} oo g |
Approx.
Gage Tckness " Gage
g m_“m py| Thicknas Thickness, Inches iy
708 AB00 606 500 70
o 515 5800 ) A o
50 AN 5165 a3 AF? S0 S0
40 T 4500 2416 A0 A 40
30 ] A0 500 arn A 308
20 ano do4s AL 8 380 20
[ 3005 e 3504 a4 0 []
1 2830 2893 s 300 300 1
2 2628 2576 a7 276 28 2
3 160 2 2407 2294 2804 252 259 3
4 150 42 2253 2043 2% 212 238 4
5 140 2092 2070 B a2 2 0 5
& 120 1843 2820 1620 98 a82 203 ]
7 120 ara AT 443 764 A% 180 7
8 110 44 620 1285 870 160 65 ]
3 100 1455 e i A3 44 48 H
10 0 AMS 1350 Jors 12850 e M 10
1n o 196 1208 007 A113 J16 Jg20 1n
12 70 1046 1085 .Deoe 0891 104 e 12
13 60 0897 s 0720 882 097 095 13
2] 50 or4 0800 0641 oTRS 080 083 i
15 45 0673 0720 0851 0659 or2 o 15
16 40 0598 0625 0508 0628 064 068 16
17 % 0538 0540 0453 0556 056 058 17
18 » e 4TS 0403 0495 048 049 18
19 » 418 410 0359 0440 40 A7 19
£ E 035 08 ox0 ome 0% o 20
2 2 a9 s oms L49 ox ox n
2 2 0255 6 0253 a3 o ] »
2 1" E ] ] 0% o o4 o5 a
] 16 ] 4230 £201 e o2 022 M
E " 209 20n o0 o 020 020 %
% 12 e o onse 0196 o8 o8 %
27 1 Q164 073 o142 ors 0164 016 27
28 10 014 062 0126 0156 o148 o4 E)
F:l 9 0135 0150 o013 o139 0136 013 2
0 o 020 0140 0100 o0 0124 o2 0
3 ? 0105 o0 0083 o110 o118 010 an
E 65 oon7 o1 0080 o9 o108 00% x»
1 ] 0050 one 007 o087 0100 008 1
» 85 002 o104 0063 0077 AT 07 3
F 5 0075 o 0056 o088 | ook 005 s
» 48 0067 0090 0050 o1 0076 004 »
7 425 0064 “008% 045 A0 ooss n
E 4 0060 0080 0040 0048 0060 E
E 0075 0035 3 0082 »
40 L0709 0031 0038 (T @
g # U S Standard Gage is officaally o weight . 0 oz per aq. 1t as tabulated. The Approx. Thick
m ii.h-u- " I‘;l.ﬁﬁ Sm:; of "‘Eﬁm...t I[r: snd Steel Institute, 'I-ndl:il sieel an “wﬁ
3 true wel, us 2.5 percent for average over- in area t b
i\l.‘.‘;[.mw“ tunhrlhlmlﬂdurh-mtm unﬁi.h:m sh -
r Thicknassss, Inch
Widtha, Inches 02500 | 0249 | 00030 | 0187 | GOS7 | 00343 | 00254 e
and 1o ts o to [ to and
thicker | 0.2001 | oers | ooss | ool | oooss | o.ote? ’ thinnar
Ta 344 inel. Bar | Strip Strip Sheet
Over 34 to 6 incl. Bar Sheat
6 to12 ¢ Sheat
12 e v Shent
2 e v : Sheet
- 4 Sheot

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




276 ST. PAUL FOUNDRY & MANUFACTURING CO.

SAFE LOADS IN THOUSANDS OF POUNDS

FOR RECTANGULAR WOOD COLUMNS.
UNIT STRESS =1000 LBS. PER SQ. IN.

P=C( 1— 1)

P =Allowable load per sq. in. C =allowable unit cornpressive stress per square inch. 1=
length of columns in inches, d =least side in inches. For any other unit compressive stress
divide the load given for any particular column by 1000 and multiply by the new unit stress

For example we want to find the safe load carried by an 8”x8" n?ruue eolumn 12 feet long
at & unit stress of 800 lba. per square inch. The tabular load is 4 , hence:

x 800 =38000 =safe load carried by spruce column.

For unit stress adopted by several cities see pages 236-237.

e elajeo ale | a|lw e =« ol o|e
- - - - - -t AR
cle|d|ad a8 &|&|d|8|d|« || B
= =T =T T TR A O O A - ]

6 |28.8/39.8/49.8|55.8/69.8/83.7/80.8{107.8/125.7 131,8l153.7 175.8|181.6/239.5(304.2|378.0
7 |28.8]38.448.054.4|68.0/81.6/88.0/105.6{123.0(120.4 151.1{172.9|179.0/236.7/302.6/376.0
8 |27.8/37.0/46.4/53.0(66.4]79.5/86.3|103.5{120.1|127.5148.8/170.0|176.7|234.0/209.2/372.8

9 (26.7|35.6/44.5/51.6(04.5/77.5/84.5/104.4(118.2/125.4146.3|167.1|174.2|231.5(206.0/369.2
10 [25.7|34.2[42.8/50.3(63.0/75.5/82.8| 09.5/116.0/123.4/144.0/164.6(172.0|228.6/203.4(365.6
11 [24.832.9/41.1{48.8(61.0(73.2/81.1| 97.3/113.4|121.3]141.6/161.9|169.6/225.8/200.0/362.4
12 [23.7/31.6]39.4[47.5(59.4|71.2|79.4| 95.4/111.0/119.3/139.1/159.1|167.1{222.0/287.0/358.8
13 (22.6(30.2(37.7(46.2|57.6/69.2|77.7| 93.4/108.7(117.1/136.7|156.2|164.8/220.2/283.9/355.6
14 [21.6/28.8/36.0{44.8/56.0(67.2|76.0| 91.2/106.4/115.1/134.4/153.6/|162.3)217.5/280.9|35.02
15 |20.6|27.4|34.4/43.5/54.2(65.1|74.3| 80.3/104.0{113.1/132.0{150.9|159.9)215.0[278.0/348.8
16 |10.5/26.1/32.6/42.0{52.6(63.1|72.6| 87.2(101.6/111.1{129.7|148.2|157.5(212.1]275.0/345.2
17 |18.5/24.6(30.8(40.7/50.9/61.0/70.8 85.1| 99.2/109.0/127.1{145.4|155.0/209.4271.9|342.0
18 [17.5/23.3/29.2/39.3/40.1]50,0(60.2| 83.0| 97.0/107.0/124.7/142.7|152.9/206.2/268.5/338.4
19 |16.4]21.9/27.4(38.0{47.5/56.9/67.4| 81.0| 94.4|104.8/122.4/139.7|150.3/203.9/265.2{334.8
20 |15.4/20.6/25.6/36.6(45.7|55.0/65.6] 78.7| 92.0|102.8110.1|137.0/147.2|201.2/262.3|331.6
21 |14.4/19.2(24.0(35.2/44.0/52.8/64.0| 76.8| 89.6/100.8/117.6/134.3|145.6/198.4/250.2/328.0
22 [13.4[17.8/22.3(33 8|42.2 50.7|62.2| 74.6| 87.0 98,S|115,2 131.7(143.1|195.4/256.0/324.8
28 [12.4]16.5/20.6/32.2/40.3|48.3/60.6) 78.2| 84.0| 96.6/112.8/128.8/140.8/193.0/253.5321.2
24 [11.3/15.1]18.8/31.0/38.6(46.6|58.8| 70.6| 82.5| 94.5110.2/126.0|138.2/180.2(251.0/317.6
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SAFE SUPERIMPOSED LOAD IN POUNDS UNIFORMLY
DISTRIBUTED FOR DOUGLAS FIR BEAMS

Values in this table are based on surfaced sizes. For values of
rough sizes, multiply given values by factors in Column F,

Unit stress allowed=1200 lbs. per sq. in. E=1643000 1bs. per sq. in.

For values to the right of heavy line the deflection will ecrack
plastered ceiling.
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GEARS AND PINIONS

Modern cut gears, made of various materials to meet different

requirements, are 20% to 50% more silent and efficient in the opera-
tion of present high speed machinery than former gears.

Practically all gears have involute teeth with a 141 degree pres-
sure angle, the rack teeth having straight sides at an angle of 14%
degrees from the vertical to mesh with gears or pinions,

RULES FOR GEAR CALCULATIONS:
OUTLINE FACTORS Y FOR CAL%R%%EIFG STRENGTH OF GEAR TEETH.

No. of Teeth...| 15 16 17 18 19 20 21 23 25 27 30
F:?ut.?:r \"e.e ..... .23!‘1' .242] .261] .261| .273 .28.‘!' L280] 205 .305' 314 .320
No. of Teeth...| 34 us 43 50 60 75 100] 150] 300|Rack
F:cl,?)r Ye_e ..... .327| .336] .346] .352 <358| L364] 371 .3'1'?' 333' . 390

Allowable working stresses 8 in lbs. per sq. in. for calculating
strength of gear tecth—without allowance for Impact or variable
loads. Table 2.

¥V | Ft. per Min..... 0 | 100 | 200 | 300 | 450 | 600 | 900 | 1200 | 1800 | 2400
| Cast tron........| 5000 6s30| 6000| 5350| 4550| 4000| 3200| 2030| 2000| 1600
Steel........ R ‘20&')0!1?100 15000/ 1330011 1400{10000] 8000{ 6650] 5000] 4000
V =— Veloeity In ft. per min. at pitch line. Seo table 3.

8 = Allowable unit stress for material at given velocity, See
table 2, | SAY
A = Width of face In_inches. Wy e

Y = Outline factor. Sce table 1. P

P = Diametral pitch. wV
W = Max. safe load in lbs, at pitch line. H. P. T
Hp = Max. safe horse power Gear will Transmit, 3,000
For piteh diameter— dtrige number of teeth by the dlametral

pitch.

For center distance
between gears add the number of teeth in both ﬁvars

and divide the sum by diametral pitch x 2.

For outside diameter— add 2 to the number of teeth and divide
the sum by the diametral pitch.

For diametral pitch— divide number of teeth by pitch diameter.

For circular pitch— divide 8.1416 by the dlametral pitch.

For length of rack—  multiply number of teeth in rack by cir-
cular pitch of gear.

When ordering gears, the following Information must be given:—
Number required

Number of teeth If these dimensions cannot b
e deter-
CIgIL:;;tglallchlteh mined, or are not all fixed by require-
Face p ments we can usually make satisfacto-
Hore ry gears if the distance between cen-

ters—number of teeth in each gear—
m{;“cﬁeDL“f“‘:&g" face—bore—etc., are given, and if the
Lg::’ ”1; of hub number of teeth cannot be determined,
E give R. P. M, of each gear—distance be-

Projectlon of hub on i
one or both sides mﬂ:enalcenters and H.P. to be trans-

No. and size of keys
Material

Proper lubrication for exposed or enclosed gears is of importance
to obtain minimum wear, least noise, and highest efficlency.
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SPROCKETS AND CHAINS

Where the distance between driving and driven shafts is too
great for ﬁeam and too short for belt transmisgion, the use of chain
and sprockets is satisfactory. Although slightly higher in initial
cost, chain transmission ls warranted for its positive and powerful
action and its compactness, over belt transmission. There are sev-
eral types of chains—Dblock, roller, bushing, and silent chains, each
adapted to a particular variety of load, veloeity, and drive.

INFORMATION REQUIRED WHEN ORDERING CHAINS AND

SPROCRETS:

Sketch of drive, showing whether horizontal, vertical, or slant-
ing. Chains should not be used on vertical drives if avoldable,

Mark drive sprocket A, and driven sprocket B, and give diree-
tion of drive by arrow.

Horse power to be transmitted—is load steady, irregular or pul-
sating, and does the drive start or stop suddenly.

Give distance between centers of shafts with amount of variation
for adjustment,

Type of chain, whether roller, block, or sllent,

Piteh of chalin, its number and width,

Sprocket hub bore.

Sprocket—kind of material.

Number of teeth.

Number and size of keys or of set screws,

BELTS AND PULLEYS

Running under rapid load variations and at high speed, narrow
thick belts are more desirable than wide thin belts because of the
latter's sideway slip and wave motion on the slack side.

Belts on pulleys 12" in diameter cr larger should be two ply,
pulleys over 20" in diameter should be three ply, and on pulleys 30"
or over, four ply. The life of a belt depends upon the power trans-
mitted, its splice, and the care given it, and not necessarily upon |ts
speed, when this Is under 2,600 feet per minute. Oak tanned leather
belts run with greatest transmission efliciency at 65 to 80 feet per
second, and chromium treated leather belts at about 100 feet per sec-
ond, and under tension of from 575 to 850 lbs. per square inch of
section respectively. The thickness should be from 4 to 14 of the
radius of the pulley with s permiszible to chromium leather. Rub-
ber belts are desirable where exposed to weather, steam or vapors,
as they are less absorbent and stretch less. In strength, a three or
four ply, a five or six ply, and a seven or elght ply rubber belt, Is
respeclh'el{ equal to a single, double, or triple ply leather belt.
Belts should not be run faster than 4,400 to 4,800 feet per minute
and the 'pul!i_ng stresses per inch of width for a %s" single ply, %"
double ply, Yis” triple ply, and %" four ply leather belt, should be
?5 ‘ilihs.. 80 1bs., 110 1bs.,, and 145 lbs, respectively, to be most ef-
ective.

The horse power transmitted by leather and rubber belts of giv-
en width is calculated thus,

uatheéonﬁ% Rubber Belt
P, = 182000 H.P. = 37000

Where H. P. — horse power, 8 — effective pull of belt per inch
of width in 1bs. as given above, D — diameter of driving puI!e¥ in
inches, R = number of revolutions of pulley per minute, W = width
of belt in inches, P — number of plies of belt, all based on contact
arc on pulley of not less than 180 degrees.

INFORMATION REQUIRED WHEN ORDERING PULLEYS:

Kind of belt, ply and width,

: rruiley solid or split, crowned or straight face, loose or tight on
shaft.

Kind of hub, set screw, keyv seat, or speclal.

Pulley to be bushed, babbited, or left open.

Cast iron belt pulleys should not be run at a higher rim velocity
than 100 feet per second,
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ROPE DRIVES

For power transmission, where requirements are beyond the ef-
ficlent operation of belts, the American system of rope drives can
be economically used. High %ra.cle manila rope running in machined
grooved sheaves is successful for steady transmission of power in
like or different planes at long distances between shafts,

HORSE POWER TRANSMITTED FOR ROPE DRIVES:

- V2
E[-I.P.:»sz—‘-r—x—‘ls-?g- T = 160D2 F:W
Where H. P. = horse power transmitted per rope, V = velocity

of rope in feet per second, T = safe¢ working tension In lbs. per
rope, ' = centrifugal tension in 1bs. per rope, = welght of rope

per foot, D = nominal dlameter of rope.

SHAFTING

Cold rolled steel shafting, smooth, strong and uniform in Sec-
tion, {s carried in stock In variations of %" diameters to suit bear-
ings, couplings, pulleys, gears, sprockets, ete.

ing &nll]t;ulate the horse power transmitted by cold rolled steel shaft-
For main power drive shafts: H.P. = D3R
For line shafts carrying pulleys: H.P. =“€_§1
For small short shafts: BP = _I&t

&0
Where H. P. = horse power, D = diameter of shaft in inches. R =

Shafting under sudden variations of load should be [necreased
in area and where greater stiffness js desired, I. e, a twist of not
over filve minutes or about .08 degrees per foot of length of shaft,
use the following formula,

D = 4.6 \?’H.P.
R

The allowable distance between hangers or bearings with a max-
fmum linear deflection of .01 inch per foot of length of shaft, (L be-
ing maximum distance between bearings in feet) is obtained thus,

i
For bare shafts: L = VT720D32, |
For shafts carrying pulleys, etc.; L = V140D2
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TYPICAL CONSTRUCTION—DETAILS

Fig. 178

43

Fig. 179 T;

Fig. 180
Fig. 181 Fig. 182
% oy
Fig. 183 Fig. 184

In the above detalls Figures 177 and 178 show two methods of
supporting wood jolsts on steel beams with plates or angles. In
Figure 177 the beam ie flush with the celling, while in Figure 178
the steel beam would show as a plastered beam in the ceiling. Fig-
ures 179 to 184 show different tyvpes of lintels for the squort of
brick walls over openings. Figure 185 shows a typical detall of cast
iron column and beam construction with minimum dimensions.
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LENGTH
Circumference of circle = diameter > 3.1416 or diameter 3 3} approx
7
Diameter of circle=circumference .3183 or 35 of circumference approx.
Bide of square of equal periphery as eircle = diameter X 7854,
Diameter of circle of equal periphery as square = side X 1.2732
Bide of inscribed square = diameter of circle X 7071,

Lengih of are = No_of degrees X diameter X 008727
Radius = .5642 1/ area.

AREA OF REGULAR POLYGONS

Regular polygon = sum of sides 3 half perpendicular distance from center to siden
Bquare the length of one side and multiply by proper number in following table

Name No. of sides Multiply

Triangle 3 433
unre 4 1.

Pentagon 5 1.720
Hexagon L] 2.508
Heptagon 7 3 634
Octagon 8 4.828
Nonagon 9 . 182
Deeagon 10 7.604

Triargle = base 3 14 perpendicular height.
Trapezoid = hall the sum of parallel sides X perpendicular height
« Circle = diameter squared X 0,7854,
= picoumference squared X 07058,
Ring=,7854 X [square of outside diameter—square of inside diameter.]
Sector of circle=Length of arc X 3 radius.
Segment of circle= Area of sector— area of triangle when the segment is less and + the
atea of the triangle when segment is greater than semicircle.

Bide of square that shall equal area of circle = diameter X 8862; circumference X 2831
Diameter of circle that shall equal ares of square = side of square X 1,1284.

Parabola = base 3 § height.

Ellipse = long diameter X short diameter % .7854.

Surface of eylinder = circumference X height -+ area of both ends

Burfaee of sphere = Adiameter squared X 3.1416. or = circumference 3 diameter
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TRIGONOMETRIC FORMULAE

8. af B
/ﬂﬂ /\
A b cldlo A é <

SOLUTION OF BIGHT TE/AMNGLES

L 3mA = & cos B E.cosd « £ -5 B
3 ra~n A L_‘ = cor B < cor A -Ig - Yan 5
5 sec A - _:_ . cosec. B 6. cosec A £ - sec B
sza-sA-‘a}é--g'— « coverslS 8 exsecA -.:,‘.

? a-csmA-bramd - c cos B - b cor B - \[cib) -8
fo. bic cosA=acor A=c swB - a an B « Vicea) (c-a)

Il d. cvems A /2 e « cexsec A
-] -4 - -
3. c- cwwsB = B = .s.-:A = cosA  ees A exsee A

SOLUTION OF OBLIQUE TRIANGLES

aIveEry SOUGHT FORMUILAES
14 ABa b e b ;;:j" s~ B C = ;En . & (AeB)
ISAab | Be |swB- .&35. b ¢ =S, smC

/6 Cab | AB |rang(A-B) - 2% . rnf (4+8)
,7 Q,tx(' A Ler ,"f (u -bu-,l,- Jire fA - Vﬂﬁ._Lbb:'cJ

/8 cas.*A- “%‘:_“J; YM% Aa (s.;(‘,! {:—;—)
m 5 (5-a)(s-b)(s-c,
7 s A« 2 U_"\L.’_Cbc’ )
20 vees A - ?(J‘—Qé (s-c)
c

21 Aesa AREA = ‘w s(s-a) (3-8) (5-0)

22A8Ca | Aeca |avea . 2lsmB snC

2 S A
23 Ca b | Aeca AREA « L a b smC
owennnr] 1 | @ | m | I@ ANGLES ArvaLe a <90°
en |0 %090 |roruec” wud] 30° [ @5° | eo” AnaLl | e | cos | T | cor
Fuvcrmg | WALUES WARY rROT LOUVAL ENT HALUES £ #* I’ - g
g |rorelfomoiofom-t]yre-0] Va [WYF 0% a lssimva |rcosalsravalicora

scosa |F a|Fcoral|¥F Tana
Mosa lrema |-cos alf ranaltcora
2703 a |-cosa [Psma |[jcora s mava

coa |efmeo|-0me-s -.I'b-ﬂlo.'--{ | FeV3 | WVF
Thew O i I h_ﬂ 1
cor m-mm»]. (2 [
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SOLID CONTENTS

Prism = area of base X perpendicular neight.
Cylinder = area of section at right angle to side X length of side
Ephere = diameter cubed X .5236.
= surface X 1§ diameter,
Pyramid or Cone = area of base X } perpendicular height.

AREA OF CIRCULAR SECTIONS

Circular Sector, mo n p
Area=14 (length of are, m p n x radius, r)

=area of circle x 2o M P T 10 COgrens Gigrons
360
=0.0087266 x square of radius, r2 x angle of are, m p n,
in degrees.

Circular Segment, m p n, less than half circle.

Area =area of sector, m o n p-area of triangle, m o n

= (length of arc,mpnx radius,r) - (radius,r,~rise,b)xchord,e
2

Circular Segment, m q n, greater than half circle.

Area =area of circle-area of segment, m n p

Circular Zone, t uwv

Area=nrea of circle—(area of segment, tpu4-area of seg-

ment, vqw).
Circular Lune, m pns

Area=segment, m p n-segment, m 8 0.

Formulae To Figure Bowstring Trusses
To determine radius—R
First figure x=c?

h
And R=x + h
2

Sine of Angle=—
R

Then to find are see page 287
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DECIMAL EQUIVALENTS FOR VULGAR FRACTIONS
The figures in central columns give the decimal parts in inches of the fraction at the left in column marked
nches, and decimal parts of one foot for inches and fractions of inohes shown in column to the right, marked
foot, Example, 14 inches=,1250 inches. 114 inches==,1250 feet.
Inches| Decimal | Foot |Inl:lm Decimal | Foot ||Inches| Decimal | Foot || Inches| Decimal | Foot
(0052 I.' L2552 8}& L5052 6,& +7652 9
L0104 i 2004 | 3y ‘ 5104 | 6t J004 | 9ig
You 015625 | 1T L265625 | 37% fi T 515625 | 6 e | .TE5625 O
0208 Y 2708 34 L5208 [0 L7708 [ 1
0260 1 L2760 3 5200 gg 7760 e
1he (03125 . Mha L28125 | 3 1The 53125 Y 284 | 78125 et ]
L0364 2865 37 5304 0 L7865 94,
o | 1 2017 | 313 | o o7 | olf
i 46875 | % 10y L206875 | 3% My SAB8T5 | O Bla | TDGRTS 9i
L0521 5 L3021 g 5521 G’,Li L8021 95
673 p ' 3073 8“ 5573 gl 8073 | 91
Yie| 0625 | 3¢ | 54| 8125 | 3% || %a | 5025 |6 || 1%e | 8125 | 935
0677 It 3177 311 | 5677 6] 8177 9
0729 iy .3229 3% | 5729 62 8229 94
Gou | 078125 | 11 || =36y | (328125 | 338 || maa | 578125 | oad || s36a | S28125) ot
0833 i L3333 4 5833 7 8333 | 10
0885 1". .3385 -ii. 5885 ?f.' L8385 | 10
She | 09375 | 105 | 114o | (34375 | 40y || 1egs | 50875 | 704 || *The | .84375 | 101
L0990 1 L3400 4!’. 5090 T L8400 | 10
L1042 134 L3542 44 6042 Tk 8542 | 10}
Tha L100375 | 1 ﬂ: *y 350375 | 4% Bty 009375 | 7% B0Ge | L B50375] 1045
1146 [ L3046 5 0146 Tig LB046 | 1005
L1198 1a 3698 41'; L6198 Tia 8098 Il){'q
% 1250 1 8% 3750 41 % 6250 7 % 8750 | 10t4
1302 | 1% 3802 |4y 6302 | 7 8802 | 107,
asss | 12 3854 | 45 6358 | 75¢ 8854 | 10%%
9% | 140625 | 113 || %6 | (390625 | 430 || 436, | 640625 | 733 || ®76q | “so062s| 101
1358 | 1% 3058 | 4% 6188 | 74 8038 | 10%%
1510|132 Adoto_ | 43 .6510 ) 9010 | 10§3
Blyu 15625 | 1ig 106 A0G25 | 4% g J05025 | 74 e | 90625 | 1005
615 | 118 RTTI ETT 6615 | 748 9115 | 101§
L1667 2 ‘ A167 b BO67 8 B167 | 11
iy LAT1875 | 248 || ®Tha A21875 | B 484 71875 | 8% B00ha | .021875| 11149
L1771 24y | 4271 54 A771 8% 0271 11'4
.1823 2 4323 5 6823 8 9323 llf
%o | 1875|208 || wa | fa375 | 50 || sua | les7s | sl || s | 0375 | 11l
927 |2 A2 |50 02T (S (T,
L1979 25 I 479 5s L6979 845 M7 | 113
135, 203125 | 24% b 453125 | 5% 484y .703125 | 8 e | .053125] 114,
2083 2 4583 514 7083 Sig 0583 | 114
2135 2!', | L4635 3 7135 3;! 0635 | 11
_‘fég 21875 | 22 || M4e A6875 | 5% My 74875 | 82 Blhe | 06875 | 11
L2240 2] | 4740 gj L7240 8!} 740 | 11
2202 2 4702 24 7202 § 0792 | 113
1064 L234375 | 2} M 484375 | 51 AT 734375 | 8H Gy | 084375 11
2395 27 L4806 5ig L7396 8 0806 | 1174
28 | 2) ‘ 4018 | 51d 48 | 8§ 0048 | 1118
% 25000 | 3 | % L5000 6 % L7500 9 1 [1.0600 |12
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18 = 00436313

27 = \0001309

By the use of this table, the length of any arc may be found if the length of the radius and
From table: Length of arc (Radius 1) for 32° = 5585054

ST. PAUL FOUNDRY & MANUFACTURING CO,
tha angle of the segment are known.

LENGTH OF CIRCULAR ARCS FOR UNIT RADIUS
Example:—Required the length of arc of segment of 32* 18' 27 with radius of 24 feet 3 inches.
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CIRCUMFERENCES AND AREAS OF CIRCLES

Dlam. | Circum. | Area ||Diam.| Circum. | Area | Dlam.| Circum. | Area ||Diam. | Circum. | Area
" .04900| .00010|| 27| 7.6576| 4.66u4]| 6 18.850| 28.274|(1275 | 40.448| 130.19
-09818| .00077 zﬁ 7.8540| 4.9087|| 614 19.242 29.465
.14726| 100173 232 8.0503| 5.1572|| & 19.635| 30.680|(13 40.841| 132.73
-19635 .00807|| 255| 8.2467| 5.4110|| 634 20.028| 31.910|/1314 | 41.233| 135.30
-20452| .00890(| 23| 8.4430| 5.6727|| 614| 20.420| 33.183|[13}4 | 41.626| 137.89
-30270| .01227|| 284| 8.6304| 5.9396|| 634| 20.813 34.472(/1335 | 42.019| 140.50
¥ | .49087| 01917 22 8.8357| 6.2126(| 635| 21.206| 35.785/13}g | 42.412( 143.14
¥ | .58005| .02761|| 275| 0.0321| 6.4918| 67| 21.508| 37.122|(1335 | 42.804| 145.80
Wr| 68722 03758\ il 02284| B77TY| ) | }§§ 43.197| 148.49
15| .78540| .04900 734| 22.384| 39.871|| : :
3| ssas7| oe23ll 3.0 93213 73002 7 23776| 41282114 | 43.982( 153.04
I ks ol 50 asiah a2 ity sy sl
: o 4 - ke Y . o
3¢ [ 12781 | ‘10as|| 37%| 10915 | Z9058I 756| 23955 45.6641|143¢ | 45160 162.30
i | 12763 | (12962|| 3] 107307 | siorre| 73| 24347| 47.173f1415 | 45.553| 165.13
ff| s | o) 84 0t | sau) 7 2470 B e e
. b ] b £ e
434 10799 | 9.2800)| o | 5 133] 50.0051475| 46731 17318
14| 1.5708 | .19635(| 3%/ 11,102 | 99678 85 25.525| 51.840
11| 1.6690 | 22166|| 25-1 11 388 |10.32 81i] 25.918| 53.4561115 47.124| 176.71
r. 1.7671 | .24850 31]_3 11.585 lU:BSU 834 26.311| 55.088||151% 47.517| 179.67
37| 19635 | 3ooso|| 34| 11781 11045 || S8 250081 20in0(|1ass | 4s.309| 18566
- : . 416 bt ] 7. 42 A5 3 5.
1| 20617 | sas2all 343 15975 |11073 || 83| 27.489| 60.182{|1534 | 45695| 188.69
| 21008 | 37122 33} 12:370 (120177 874| 27.882| 61.862 1:5,;/}, 43,223 }gigg
5 40574 J 3 1 4 .
9 o | 12566 lizse6 || 2. 28:274] 63617 157¢ | 49.873| 197.93
’ii 2.3562 | 44170 - - 91| 28.667| 65.307
24544 | 47937 ir‘a 12.763 |12.962 || 934] 20.060( 67.201}|,4 50.265| 201.06
1| 28%7 | o4 43 13155 |13.772 (| 9381 50:843| 70.90)(1058 [ 30.638| 204.22
. : : - -8821161¢ | 51.051| 207.30
2.7489 | 60132|| 4%4| 13.352 |14.186 || 9B¢| 30.238| 72.760|163 444| 210.60
43| 13.548 (14.607 ‘662||1828 | 5L g
2.8471 | .64504 43¢| 13744 15033 34 305%1 ;‘i‘ﬁﬁ 1614 | 51.836| 213.82
2,9452 | 69029 }g| 31.023| 76.589) 15 52.220| 217.08
3.0434 | 73708 4& 13.941 [15.466 168 59.602| 920.35
4lq| 14.137 (15.904 110 31.416| 78.540| 1674 | 53.014| 223.65
1 | 3.1416 | .7854 4% §i§3"'ﬁ lﬁ‘gég 1014| 31.809| 80.516
14 | 3.3379 | .8866 || 4 230 116.800 |1101¢| 32.201| 82.516|y7 53.407| 226.98
Ls'z 3.5343 | 0040 || 41| 14.726 17.257 |10 82.594( 84.541/\171¢ | 33'300| 23033
iy | 37300 114078 || 3341 150 15700 [|103) 32987) Sesa0lirid | shiesf sy
ig 41356 (13300 || 478| 1031 18663 [|i03g| 53772 00763(| 1233 | Shasal aeid
% ig{g;;} }‘gg;g 41 15.512 |10.147 |l107¢| 34.165| 92.8586 17 55371 243.08
. 763 247.45
) S0 | o |t oo | s seeli | S5 Sl
1% 5.1051 [2.0739 || 54| 16.101 |20.623 11? 5.343| 09.402 ¥ seii
11| 53014 |2.2365 || 57| 16.207 |21.135 [|113g| 35.736/101.62 (|18 55-541 553-02
1 | p4078 24083 || 5| 10403 121643 [{11}g) 38.128/103.87 1505 | Soaek me Ot
13 | 56941 |2.5802 || 5%| 16.690 |22:166 [|11 6.521|106.14 ||1 o e
17 | 5.8005 |2.7612 | 535 16.886 |22.691 |[11 36.914|108.43 (|18 gg-"' A zgs'so
13 | 6.0868 |2.0483 || 54 17.082 |23.221 [[11%§| 37.306/110.75 {gy 53-52 S 45
o8| 10870 o106 1857 | 58.905| 276.12
2 | 6.2832 [3.1416 || 57| 17.475 [24.301 [[12 | 37.699|113.10 ({182
2g 6.4795 [3.341 5% 17.671 |24.850 ||1214| 38.092{115.47 ||1878 | 59.208| 279.81
215 | 6.6759 |3.5466 || 51| 17.686 |25.400 ||121{| 38.485/117.86
2% | 6.8722 |3.7583 || 534| 18.064 |25.967 ||1235| 38.877(120.28 [I19 59.690| 283.53
217 | 7.0686 |3.9761 || 51| 18.261 |26.535 |[1234| 89.270(122.72 [|1914 | 60.083| 287.27
2% | 7.2649 |4.2000 || 574 18.457 |27.100 |[1284| 30.663|125.10 |{191F | 60.476| 201.04
285 | 7.4613 |4.4301 || 53| 18.653 |27.688 |[1234] 40.055/127.68 |1193¢ | 60.868| 204.83
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CIRCUMFERENCES AND AREAS OF CIRCLES
—Continued
Diam. | Circum. | Area_ ||Diam.| Circum. | Area __"Dllm. _ Clreum. | Area || Diam.| Clrcum. | Area
193 |~ 61.261| 208.65(|2614| 82.074| 536.05(133 | 103.673| 855.30|| 3075( 125.2711248.8
ig’é 253453 383-‘;‘; %’" g%ggﬂ 34635 ggﬁ {82‘223 ggé;? 40 | 125.664/1256.6
W) s iR SO A el S B IR

i ; 0. 141 126. 1 4
20 62.832| 314.16/(2634| 84.038| 562.00||335%| 105.636| 888.00(| 403¢| 126.842{12803
| 2014 | 63.225| 318.10[267¢| S4.430| 567.27|(333¢| 106.020| 894.62|| 4014| 127.235|1288.2
| 5055 | Si0t0| 3abosllor | sa.s2a| srasels 2| MO0 OGN 4088 155050013042
20 64.403| 330.06{|2714| 85.216| 577.87|[34 | 106.814| 907.92|| 4075| 128.413/1312:2
20 64.705| 334.10|[271¢| 85.608| 583.21||341¢| 107.207| 914.61
2052 65.188| 338.16/(2734| 86.001| 588.57|[343¢| 107.600| 921.32|( 41 | 128.805(1320.3
| AR Bay Sl i k)i miiee
21 65.973| 346.36 272 87.179| 604.81|[345| 108:778| 041,61 413¢| 120/083(1344.5
| S ey S i) iGI BB i M
21;2 67.152| 358.84|28 | 87.965| 615.75 X |l 413¢] 131.161(1369.0
HE| So ey B Gk | mon) w403 i
21 68.330| 371.54((28%¢| 80.143| 632.36||3534| 110.741| 075.91|( 42 | 131.947|1385.4
R e sty fes ol i sstadl ) i maited
22 69.115| 380.13|(28%;| 00.321| 649.18|[3554| 111.919| 996.87|| 423¢| 133.125|1410.3
22 508| 384.46|287¢| 90.713| 654.84|(358{| 112:312|1003.8 || 4214| 133.518(1418.6
2355 | 70999 30300ll20 | o1.106] se0sa|l’t| ‘2710108 | 43581 138 300( 4554
22 70.686| 397.61|[2014| ©01.499| 666.23|[36 | 113.067(1017.9 || 427¢| 134.696[14438
9233 | 71471 406.40|/20%| 02.084| 07771 [3655| 113 889[10351 || 43 | 135.088[1452.2
22 71.864| 410.07|[20 02.677| 683.40(|363¢Z| 114.275{1030 2 || 431¢| 135.481|14807
205¢| 98.070| 689.30|[3614| 114.668/1046.3 (| 4334| 135.874|1469.1
23 72.257| 415.48/|2084| 03.462| 695.13||365%| 115.061/1053.5 || 435¢| 136.267/1477.6
2314 | 72.640| 420.00|[2074| ©3.855) 700.98|(3634| 115.454|1060.7 || 4334| 136.659(1486.2
23 73.042| 424. 3674| 115.846(1068.0 || 438%| 137.052(1494.3
23 73.435| 420.13/|30 | 94.248| 706.86 4384| 137.445/1503.7
23 73.827| 433.74/|3014| 04.640| 712.70|[37 | 116.239/1075.2 || 437%| 137.837|1511.9
3953 | 74013 443.01]|3055| 03.430| 724.04(l37vs| 117 .094|10808
2375 | 75.000| 44760|[3055| 05.819| 730.02|[375a| 117.417[1007.1 B By
30 96.211| 736.62(|37 117.810{1104.5 44 139.015/1537.9
303¢| 96.604| 742:64||3754| 118.202[1111.8 408|1546.6
24 75.308| 452,39 443¢] 139.408
30 96.997| 748.69((3734| 118.596/1119.2 30.801/1555.3
24 75.791| 457.11 4415 139.80 E
24 6.184| 461.86 377%| 118.988{1126.7 || 445¢| 140.194/1564.0
24 76.5676| 466.64|/31 97.389] 754.77 4437| 140.586/|1572.8
| vl il srrss sebarlas | Hosiany |05 LGSR GRS
ages | Tro0a da333llaise| osiser| 773.14|[38%¢| 120.166[1149.1 ol daals
7 ) ‘oall3134| 08.060| 779.31|(383¢| 120.569|1156.6 || 45, | 141. -
2475 | 78.147| 48598115 6| 00'353| 785.51)|38%4| 120.051|1164.2 || 45%6| 141.764/1599.3
313;| 09.748| 791.73||385¢| 121.344(11717 || 45%i| 142.157/1608.2
25 78.540] 490.87 3174 100.138 797'93 383, ‘2]‘737 1170.3 || 453% 142.550(1617.0
25% 78.933| 495.7 i ¥ 38 y 122‘129 1185‘“ 4514| 142,942 1626.0
2514 79.325 500.74||30 100.531| 804.25 7 s 1 45%¢| 143.335(1634.9
25% | T79.718) 505.711|331¢| 100.924| 810.54|[30 | 122.522(1104.6 || 45%4| 143.728/1643.9
2514 | 80.111) 510.711|3917| 101.316| $16.86||3914| 122.015/1202.3 || 4576| 144.121{1652.9
235 | 80.503) 515.721|353¢| 101.709| 823.21||391¢| 128.308/1210.0
25% guggs gégg 3214| 102.102| 829.58|(3935| 123.700(1217.7 || 46 | 144.513|1861.9
| S S toiod et it | s Wt
26 81.681| 530.03(/327%| 103'280! 848.83(l30%;| 12487812410 || 463¢| 145/601|1689.1
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RCUMFERENCES AND AREAS OF CIRCLES
—Continued
Diam.| Circum. | Area |Dlam.| Circum. | Area | (Diam.| Clreum. | Area ||Diam.| Circum. | Area
4615| 146.084| 1608.2||5314| 167.290| 2227.0 |60 | 188.400| 2827 4|[6674| 210.094| 3512.5
46 146.477| 1707.4([53%%| 167.683| 2237.5 ||60L¢| 188,888 2839.2
4637| 146.860| 1716.5/|5314| 168.075| 2248.0 ||601¢| 1 9.251| 2851.0/|67 | 210.487| 3525.7
4674| 147.262| 1725.7|535%| 168.468| 2258.5 |[6035| 180 674| 2862.9//6714| 210.879| 3538.8
5334| 168.861| 2269.1 ||601a| 190.006| 2874.8||671f| 211.272| 3552.0
47 | 147.655| 1734.9|5374| 169.253| 2270.6 ||6035| 190.459| 2886.6)|673%| 211.665| 3565.2
4714| 148.048| 1744.2 6034| 190.852| 2898.6/(6714| 212.058| 3578.5
471%| 148.440| 1753.5|[5¢ | 169.646| 2200.2 {|6075| 101.244| 2010.5/|675%%| 212.450| 3591.7
47%%| 148.833| 1762.7|(5414| 170.089| 2300.8 6734| 212.843| 3605.0
471¢ 149.223} 1772.1{|5414| 170.431| 2311,5||61 | 191.637| 2022.5/|67%4| 213.236| 3618.3
4754| 149.618) 1781.4||54%4| 170.824( 2322.1 [[6114| 192.030| 2934.5
47%/2 150.011| 1790.8|[5414| 171.217| 2332.8 ||611%] 102.423| 2046.5/(68 | 213.628 3631.7
47 150.404| 1800.1||54%%| 171.600| 2343.5 ||6135| 192.815| 2958.5||6814| 214.021| 3645.0
5484 | 172,002 2354.3 |[611g| 193.208| 2070.6/(6815| 214.414| 3658.4
48 | 150.796| 1800.6|[5474| 172.305| 2365.0 (|615%| 193.601| 2082.7(|68%%| 214.806 3671.8
4814 151.189] 1819.0 6154| 193.993| 2004.8/[6814 215.199| 3685.3
4814| 151.582| 1828.5|[55 | 172.788| 2375.8 ||6174| 194.386| 3006.9||68%%| 215.592| 3608.7
4854| 151.975( 1837.9|(5514| 173.180| 2386.6 6834 | 215.084| 3712.2
4814| 152.367| 1847.5 ﬁi% 173.573| 2397.5 |62 | 194.779| 3019.1||687¢| 216.377| 3725.7
485¢) 152.760| 1857.0|[553%| 173.066| 2408.3 ||6214| 195.171| 2031.3
4887| 153.153| 1866.5|[5515| 174.358| 2419.2 ||6214| 195.564| 3043.5|[69 | 216.770| 3730.3
4875 153.545| 1876.1|[555%| 174.751| 2430.1 [|6235| 195.957| 3055.7|(6914| 217.163| 3752.8
gﬁ 175.144| 2441.1 ||6214| 196.350| 3068.0{(69%4| 217.555| 3766.4
49 153.038| 1885.7(|55 175,536 2452.0 |[(B24 196, 42| 3080 3|(603¢( 217 948| 3780.0
4014| 154.331| 1895.4 6234| 197.135| 3002.6/(6914| 218.341| 3793.7
491{| 154.723| 1005.0/|56 | 175.920| 2463.0 |[6274| 197.528| 3104.9||60%%| 218.733| 3807.3
4935) 155.116| 1914.7|[561¢| 176.322| 2474.0 6984 | 219.126| 3821.0
4914| 155.500| 1924.4|[5614| 176.715| 2485.0 (63 | 197.920| 3117.2|[6974| 219.519| 3834.7
405%| 155.902 1934.2||5635| 177.107| 2496.1 |[6314| 198313 3120,
4934| 156.204| 1943.9(|5614| 177.500 2507.2 |[6314| 198.706) 3142.0/|70 | 219.911| 3848.5
49074| 156.687| 1953.7|(5654| 177.893| 2518.3 ||6335| 190.098| 3154.5|[7014| 220.304| 3862.2
5634| 178.285| 2529.4 ||6314| 199.101| 3166.9/|7014| 220.697| 3876.0
50 | 157.080| 1963.5|(5674| 178.678| 2540.6 ||6355| 109.884| 3179.4|{7034| 221.090| 3889.8
mﬁ 157.472| 1973.3 6334 | 200.277| 3191.9||7014| 221.482| 3903.6
5014 | 157.865| 1983.2|(57 | 179.071| 2551.8 ||6324| 200.669| 3204.4|(7035) 221.875| 3917.5
503%| 158.258| 1903.1|[5714| 179.463| 2563.0 70%4| 222.268| 3931.4
5014| 158.650| 2003.0|(5714| 179.856| 2574.2 |64 | 201.062| 3217.0{707¢| 222.660| 3945.3
5054| 159.043| 2012.9|5734| 180.249| 2585.4 ||6414| 201.4 5| 3220.6
5034| 159.436| 2022.8(15714| 180.642| 2506.7 |[6434| 201:847| 3242:2!l71 | 203.053] 29502
50%5| 150.820( 2032.8|(5755| 181.034| 2608.0 ||6435| 202.240| 3254.8|\711¢| 523446 3973.1
&7 181.427| 2619.4 (|64 202.633| 3267.5 7114| 223.838 3987:1
51 160.221| 2042.8||57 181.820( 2630.7 ||64 203.025| 3280.1 7135| 224.231| 4001.1
511%| 160.614| 2052.8 6435| 203.418| 3202.8||7112 554 75%4| 40152
51%4| 161.007| 2062.9||58 | 182.212| 2642.1 (|647§| 203.811| 3305.6||7157| 525.017| 4029.2
51 161.399| 2073.0((5814| 182.605| 2653.5 71 225‘4,09 4043.3
5114) 161.792| 2083.1|(5814| 182.998 9 204.204| 3318.31715¢| 255802| 40574
5155 162.185| 2093.2(|583¢| 183.300| 2676.4 ||6514| 204.596| 3331.1 ; *
5137| 162.577| 2103.3||5815| 183.783| 2687.8 asg 204.980| 3:43.9
51%| 162.970| 2113.5(|585%;| 184.176| 2699.3 ||6534| 205.382| 3356.7|(72, | 226.195( 40715
5834| 184.569| 2710.9 (|6515| 205.774| 3360.672}4| 226.587| 4085.7
52 | 163.363| 2123.7|[58%4| 184.961| 272214 |[655¢| 206.167| 3382.4||72}4| 226.980| 4099.8
5214| 163.756| 2133.9 6534| 206.560| 3395.3||7236| 227.373| 4114.0
5214| 164.148| 2144.2(|50 | 185.354| 2734.0 ||6575| 206.952| 3408.2||72}4| 227.765| 4128.2
5234| 164.541| 2154.5/|5014| 185.747| 2745.6 7254| 228.158 4142.5
5214| 164.934| 2164.8/|5914| 186.139| 2757.2 ||66 | 207.345| 3421.2||72% | 228.551| 4156.8
5285 165.326| 2175.1||593¢| 186.532| 2768.8 66;? 207.738| 3434.2||7276| 228.944| 4171.1
5234| 165.719| 2185.4||5914| 186.925| 2780.5 |[6614| 208.131| 3447.2
52%| 166.112| 2195.8({5955 187.317| 2792.2 |[6634| 208.523| 3460.2|(73 | 229.336] 4185.4
503¢| 187.710| 2803.9 sa;(z 208.916| 3473.2||7314| 220.720| 4199.7
166.504| 2206.2||5075| 188.103| 2815.7 ||6654| 209.300| 3486.3{|731| 230.122| 4214.1
5314| 166.897| 2216.6 6634 209.701| 3499.4||7334| 230.514| 4228.5
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CIRCUMFERENCES AND AREAS OF CIRCLES

—Continued
Clreum. Clreum. nm I:Ium. r.lm-.
230.907 251.720| 5042.3 86/" 272,020
231.300 252.113| 5058.0
231.692 252.506| 5073.8 ||87 273.319
232.085 252.808| 5089.6 ||871f| 273.711
253.201] 5105.4 ||8T)q| 274.104
232478 253.684| 5121.2 8?;2 274.497
232.871 254.076] 5137.1 ||87 274.880
233.263 87%¢| 275.282
233.656 254.469| 5153.0 | 873 | 275.675
049 254,802 5168.9 ||8714| 276.067
234,441 . 5184.9
234.834 255.647| 5200.8 276.460
235.227 256.040| 5216.8 ||8814| 276,853
256.433| 5232.8 ||88 277.246
235.619 256.825| 5248.9 |88 277.638
236.012 257.218| 5264.9 (|88 278.031
236.405 8834| 278.424
236.798 257.611| 5281.0 ||88 278.816
237.190 258 5207.1 ||88 279.209
237.583 258.396| 5313.3
237.976 258.789| 53204 270.602
238.368 259.181] 5345.6 ||8914| 279.994
259.574| 5361.8 (|89 280.387
238.761 .067| 5378.1 ||89 280.780
239.154 260.359| 5394.3 ||89 281.173
239.546 89 281.565
230.939 260.752| 5410.6 |89 281.958
240.332 261.145| 5426.9 |89 282,351
240.725 61, 5443.3
241.117 261.930| 5459.6 |(90 282,743
241.510 262.323| 5476.0 ||90%¢ .1
262.716] 5492.4 1|00 283.520
241.903 263.108 .8 |[9035] 283.921
242.295 263.501| 5525.3 00;2 284314
242,688 90/ 284.707
243.081 263.804| 5541.8 90;2 285.1
243.473 264.286] 5558.3 ||90 285.492
243.866 264.679| 5574.8
244.259 266.072| 5591.4 ||91 285.885
244.652 265.465| 5607.9 ||9114| 286.278
265.857 24.5 |91 286.670
245.044 266.260| 5641.2 ||91 287.063
245437 6.643| 5657.8 |[9119] 287.456
245.830 0154| 287.848
246,222 267.035| 5674.5 91!1 288.241
246.615 267.428| 5691.2 ||9175| 288.634
7. 267.821| 5707.9
247.400 268.213| 5724.7 |02 280,027 .
247.793 268, 5741.5 [|92 289.419 310.325 7678.3
268.009| 5758.3 (|92 280.812
248.186/ 260.392| 5775.1 (|923%| 290. 311.018( 7697.7
248.579 260,784 5791.9 (|92 200.507 311410 7717.1
248971 92 200,990 1.80¢ .6
249.364 270.177| 5808.8 |92 1.3 312.196| 7756.1
249.757 270.570| 5825.7 ||92 201.775 312.588| 7775.6
250,149 270.962) 5842.6 312.981| 7795.2
50. 271.355 93 202.168 313.374| 7814.8
250.935 271.748| 5876.5 |93 202.561 313.767| 7834.4
272.140| 5893.5 |03 292954
251.327 272.533| 5910.6 1|93 203.346 314.150| 7854.0
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BQUIVALBBTS OF MEASURE
Lengths

1 meter, m =10 decimeters, dm =100 centimeters, em = 1000 millimeters, mm.
1 meter, m =0.1 decameter, dkm =0.01 hectometer, hm =0.001 kilometer, km.
1 meter, m =30.37 inches, U. S. Standard =39.370113 inches, British

1 millimeter, mm = 1000 microns, u =0.03037 inch =38.37 mils,

Moters, | Inches, | Feet, | Yard, | Rods, | Chains, | __ Miles, U. 8. Kilos.
m in. ft. yd. P ch. Statute | Nautieal| km.
1 30.37 | 3.28083 | 1.00361 | 0.10884 | 0.04071 | 0.}6214 2 0.001

0.02540 1 0.08333 | 0.02778 | 0.55051 | 0.51263 | 0.31578 lan 0.42540

0.30480 12 1 0.33333 | 006061 | 0.01515 | 0.31804 oomu 0.53048

0.91440 36 3 1 0.18182 | 0.04545 | 0.35682 | 0.04034 | 0.50144

5.02921 198 18.5 5.5 1 025 | 0.23125 | 0.32714 | 0.§5020

20.1168 | 702 66 22 4 1 0.01250 | 0.01085 | 0.02012

1609.35 | 63360 | 5280 1760 320 80 1 0.86839 | 1.60035

1853.25 | 72062.5 | 6080.20 | 2026.73 | 368.497 | 92.1243 | 1.15155 1 1.85325
1000 30370 | 3280.83 | 1003.61 | 198,838 | 40.7006 | 0.62137 | 0.53059 1

1 yard, U. 8. =1.0000029 yards British _ 1 yard British =0.0999971 yard U. 8.
1 chain, Gunter's =100 links 1 link =7.92 inches.
1 cable fength, U. 8. =120 fathoms =960 spans =720 feet =219.457 meters.
1 league, . 8. =3 statute miles =24 furin‘nn
1 international phieal m:l.le =,'s” at equator =7422 m
=4.011808 B g statute miles,
1 international nautical mile =¢5 % at meridian =1852 m
=0.099326 U. 8, nnutioalmi les.
10U, B. nautical mile =35 of circumferonce o s;ghm- whose surface equals that of the earth
.27 feet =1.15155 statute miles =1
1 B-ritinh nautical mile =6080.00 feet =1.15152 statute mﬂu-lw 19 meters.

SURFACES AND AREAS
1 »q. meter, m? = 1000 sq. decime! dm? = 10000 sq. centimeters, em?2.
1 8q. meter, m?* =0.01 are, a =0.0001 hectare, ha.
: 2 =0.01 em? -&E:Jla lq inch =1973.5 circular mils.

millimeter, mm
:?'0 a=1 8q. &mmaiu

nches| 8q. . |8q. . R;ﬁ A Hectares,|Sq. Mil . Kilos,
b 2 .&?ﬂ} in, BEQF?:.‘ Sqn\’;:ldll sqlq. . eiu. ha. Bgnt.m sqil'-l'-l'
1 1550.00 | 10.7639 | 1.105099 | 0.03954 | 0.32471 | 0.0001 | 0.53861 | 0.51
0.36452 1 0.36044 | 0.37716 | 0.82551 | 0.51594 o.;usz 0.52491 | 0.36452
0.09290 144 1 0.11111 | 0.33673 | 0.82206 | 0 39290 0.53587 | 0.59290
0.83613 | 1206 9 1 0.03306 | 0.52066 0.38361 0.53228 | 0.58361
25.203) | 89204 | 272.25 | 30.25 1 0.00625 | 0.52520 | 0.50766 gzszn
4046.87 | 6272640 | 43560 | 4840 160 1 0.40469 o.§1m
10000 | 15409960| 107639 | 11950.9 | 305.366 | 2.47104 1 om
2589009 27878400| 3007600 | 102400 | 640 | 259.000 1 2.59000
1000000 10763867| 1195985 | 30536.6 | 247.10¢ | 100 | 0.38610 1

8q. pole, or sq. perch =625 sq. links =1/160 acre,
au{u Gunter's =16 sq. rods =1/10 acre,
lm-«tn roods =160 sq. rods. uare of 1 acre=208.7103 feet aquare.

Notations §,5,4, ete., indicate that the 3,5, 3, ete., are to be replaced by 2, 3,4, ete., eiphers.
___Example—1 sq. rod =0.39766 =0.000000766 3q. miles.
Courtesy Carnegle Steel Co.
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EQUIVALENTS OF MEASURE o

VOLUME AND CAPACITY

1 cu. meter, m*- 1000 cu. decimeter, dm?® = 1000000 cu. centimeters, em?. 1 liter, 1 = 10
deciliters, dl = 100 centiliters, ¢l = 1000 milliliters, ml = 1000 cu. centimeters, em?, or ce.
1 liter, 1 = 0.1 decaliter, dkl = 0.01 hectoliter, hl = 1 cu. decimeter, dm3,

Cubie Cubio | Cubia | Cubic U. 8. Quarts U. 8. Gallons U. 8.
Decimeter| Inches | Feet, Yards, | Liquid, | Dry, Liquid, | Dry, |Bushels,
dm?, 1 eu. in. eu. ft. cu. yd. 1. qt. d. qt. l. gal. | d. gal. bu.
1 61.0234 | 0.03531 | 0.51308 | 1.05668 | 0.90808 | 0.26417 | 0.22702 | 0.02838
0.01639 | 1 0.55787 | 0.62143 | 0.01732 | 0.01488 | 0.54329 | 0.23720 | 0.34650
28.3170 1728 1 0.03704 | 20.9221 | 25.7140 | 7.48055 | 6.42851 | 0.80356
7 64.559 46656 27 1 807.896 | 694.279 | 201.974 | 173.570 | 21.6962
0.94636 57.75 | 0.03342 | 0.31238 1 0.85937 0.25 0.21484 | 0.02686
1.10123 | 67.2006 | 0.03880 | 0.51440 | 1.16365 1 0.29091 0.25 0.03125
3.78543 231 0.13368 | 0.54951 4 3.43747 1 0.85937 | 0.10742
4.40492 | 268.803 | 0.15556 | 0.55761 | 4.65460 4 1.16365 1 0.125
35.2393 | 2150.42 | 1.24446 | 0.04600 | 37.2368 32 9.30020 8 1

U. 8. Dry Measure: 1 bushel = 4 pecks = 8 gallons = 32 quarts = 64 pi
U. 8. Liquid Measure: 1 gallon = 4 guarts = 8 pints = 32 gills = 128 ﬂu.ld ounces.
U. 8. Apoth. Measure: 1 fl. ounce, IS =g fl. drams, i_’) 480 minims, m = 20.574 cm3,
Britigh Imperial gallon dry and liquid measure = 1.03202 U. 8. dry gallon = 1.20091 U. 8

liquid gallons.

itish Imperial gallon = 277.410 cu. in, = 4545.9631 cm?.

Weight of water at maximum density, 4°C, 45° Lat., and sea level.

1 cu. ft. = 62,4283 lba. av. = 28.3170 kg. 1 cu in., = 0.57804 oz. av. = 16.3872 g.
1 gallon, U. 8. liquid = 8.34545 lbs, = 3.78543 kg.
1 gallon, British Imperial = 10 0221 lbu = 4,5459631 kg.

MASSES AND WEIGHTS

1 gram, g =10 decigrams, di:wﬂcent!gnma ¢ 100011111!1 ms, mg
l.me, Oldecag'mm. =0.01 hectogram, ?rn

=1¢ ter of wa::r or liter, 4°C 45" Lnt. and sea level

= 15432.35630 grains, U. 5. and British Standard

; " Ounces Pounds Tons
Kilo- | Grains, | ™Troy, 1 Avoir,, | Troy, | Avoir, | Net, | Gross, | Metrig,
STRmS, £T. os. t. 0%, av. Ib. t. Ib.av. | Short Long, | 1000 kg.
kg. 2000 Ibs, | 2240 1bs.

1 15432.4 | 32.1507 | 35.2740 | 2.67923 | 2.20462 | 0.51102 | 0.39842 | 0.001
0.36480 1 0.32083 | 0.52286 | 0.31736 | 0.51429 | 0.77143 | 0.06378 | 0.j6480
0.03110 | 480 1 1.09714 | 0.08333 | 0.06857 | 0.33429 | 0.33061 | 0.33110
0.02835 | 437.5 | 0.01146 1 0.07595 | 0.06250 | 0.33125 | 0.22790 | 0.52835
0.37324 | 5760 12 13.1657 1 0.82286 | 0.34114 | 0.33674 | 0.33732
045359 | 7000 | 14.5833 16 1.21528 1 0.00050 | 0.34464 | 0.54532
907.185 | 14000000 20166.7 | 32000 | 2430.56 | 2000 1 0.89286 | 0.90719
1016.05 | 15680000| 32666.7 | 35840 | 2722.22 | 2240 1.12 1 1.01605

1000 | 15432356| 32150.7 | 35274.0 | 2679.23 | 2204.62 | 1.10231 | 0.08421 1

1 gunce avoir. =16 drams, avoir. 1 ounce troy =20 pennyweight, dwt.
1 ounce apoth., 5 =8 drams, 5 =24 scruples, 3 =480 grains, gr =31.1035 g.
1 hundredweight =1/20 long ton =4 quarters =8 Stone =112 lbs. =50.8024 kg.

Notations 3,5.8,etc., indicate that the 3+3+4, etc., are to be replaced by 2, 3, 4, etc., ciphers

Example—1 grain =0. 72083 =.002083 oz. t. 1 grain =0-16480 =0.00006480 kg.
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EQUIVALENTS OF MEASURE

FORCES OR WEIGHTS PER UNITS OF LENGTH, LINEAR WEIGHTS
1 dyne per centimeter =0.00101979 g/cm
mm centimeter =980.5966 dynes/em = 0.180154 po

al per inch = 5443.11 dynes/em = 555081 g/om -003108-32|

= 0.000183719 pound.slhn

poundfin.

ﬁl‘lm.

g/em

per Grains | Pounds | Pounds | Pounds Kilo-
Centi- | per Inch | per Inch,| per Foot,|per Yard,| grams
meter gr./in. Ib. /in. Ib./ft. | 1b./yd. |per Meter

kg /m

Net Tons
2000 Ibs,,

per Mile

2240 Ibs.,
per Mile

Metrio
‘ona,

178.570 7000
14.8816 | 583.333 | 0.08333
4.96054

1

104.444 | 0.02778 | 0.33333 1
10 301.983 | 0.05600 | 0.67197 | 2.01591
5.63008 | 220.060 | 0.03157 | 0.37879 | 1.13636 | 0.56370
6.31342 | 247475 | 0.03535 | 0.42424 | 1.27273 | 0.63134

1 | 89.1983 | 0.25600 | 0.06720 | 0.20150 | 0.10
0.02551 1 0.311429 o.?,l:;u o‘sgﬁua 0.32551

17.8579
3 1.48816

0,4%805

0.17740
0.34526
31.6800
264000
0.88000
1.77400

1
112

0.15839
0.24041
28.2857
2.35714
ulJ 73571

0. 89236

1 pou

r
Bq. 8:'“'1‘ Bqﬁ;ch. Foo
kg/em?

Kil'grams| poynds Pound.! Net Tons| Atmos-
2000 lbs.| ph

FORCES OR WEIGHTS PER UNITS OF AREA PRHBURE
1 dyne per sq. centimeter =0.00101979 g/em?  =0.
1 gr mﬁ" 8q. centimeter = 980.5966 dynes/cm? =0.457592
per 8q. inch =2142.95 dynufeml =2.18536 g/em2 =0.0310
alumnao!Mercu
Hg. 13.59593 Sp.

undals/in3.

?Dllﬂﬂlllf
=0.0310832 pound /in?.

Columns of Water,
.| Max. Density 4°C

“|Standard,| Milli-

it per
meter, | |b /in.2 | Ib./ft.2 | Sq. Foot | 760 mm | meters

Inches

Meters

0.07648 | 13.8880

040119 | 70.7310

2000 1

1. 03339 14.6069 | 2116.35 | 1.05818
0 01360 | 0.01934 | 2.78468 121392 | 0. S 1316
0.03453 0.03537 | 0.03342

1 14,2234 | 2048.17 | 1.02408 | 0.96778 | 735.514
0.07031 i 144 0.07200 | 0.06804

0.54882 | 0.26944 1 000050 | 0.54725 | 0.35011
0. 4302 n?é%m

25,4001
0 10 1.42234 | 204.817 | 0.10241 | 0.09678 | 73.5514
0.43353 | 62.4283 | 0.03121 | 0.02050 | 22.4185

51.7116

28.0572
2.03588
0.01414

0.30480

1 gram _per cu. centimeter =980.

nes/em? = 11

mas

meter, | Cu. Inch,|Cu. Foot,

0.01602 | 0.35787 1
0.55933 | 0.32143 | 0.03704

0.11983

per Pounds | Pounds Pnu.nd.l, Kilo-
Cu.Centi-| per per per
Cu. Yard,

_&/cm? Ib./in.® | 1b./ft.3 | 1b./yd.3 | kg/m?

1 0.03613 | 62,4283 | 1685.56 1000
27.6707 1 1728 46650 | 27670.7 | 2150.42

27 16.0184 | 1.24446
1 0.60327 | 0.04609
0.001 0.33813 0.06243 | 1.68556 1 0.07769

0.01287 | 0. ni&&ﬂ 0.80356 | 21.6062 | 12.8718 1

0.10207 23?23 6.42851 | 173.570 | 102.974 8

04320 | 7.48052 | 210.974 | 119.826 | 9.30920

0.01 033013 0.62428 | 16.8557 10 0.77689

.l%ou.nd.ll per cu. inch = 843.683 dynes/om? =0.800378 g/em? =0.
ig 1

Poundl
u.Mcw Bull&al.

77.6893 |

Gallon,
Dry,
U. 8.

Pounds

FORCES OR WEIGHTS PER UNITS OF VOLUME, DENSITY
1dyne per cu. centimeter =0.00101979 gram/em?  =0.00118528 poundahfml

62283 Wﬁn'
10832 pound /in3.

Pounds
r

St

U. 8.

9.71116
208.803

0.15556
0.35762
0.39711
0.125
1
1.16365
0.09711

8.34545
231
0.13368
0.74951
0.58345
0.10742
0.85037
1
0.08345

Kilo-

grams per

Hecto-
liter,

Courtesy Carnegie Steel Co.

Notations 3, 3, §, M.lﬂd.lutelhltlheo.o-o.au are to be replaced by 2, 3, 4, etc., ciphers
Example—1 kg/m3 =0.43613 =0.00003613 Ib. /in?.
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| Meters,

EQUIVALENTS OF MEASURE
ENERGY, WORK, HEAT
1 dyne-centimeter =1 erg =0.00101979 gram-centimeter =0, 737612 foot-pound.

1 gram-centimeter =980.5906 ergs =0. 17233 foot-pound.
1 foot-pound = 13557300 erga = 13825.5 gram-centimetors,

Horsepower-hour

Po let

Foot-
Pounds,
ft.-lbs.

Kilogram-
maters,
kg-m

U. 8.,
H. P.-h

Metrie,
75 kg-m-h

hours,

100 kg-m-|
h

Kilowntt-
hours,
kw-h

Joules,
107 ergs,
j-s

Thermal Units

B. T. U. | Calorie,
b.t.u. | kg-cal

1 7.23300
0.13826

1
273745 | 1980000
270000

1952910
2603880
2655403
0.73761

360000
367123
0.10198
107.577
420.900

3087.77

0.53653
0.55051

778.104 | 0.53930

0.33704
0.55121
l.llll387

1.33333
1.35072
0.53777
0.53984
0.31581

2778
3840
76040
0.75
1

01979
2833
2088

ee e

L
0
0.

0.51186

0.52724
0.453766
0.74565
0.73545
u.m:om
0.52778
0.32030
0.41163

9.80597

1.35573

2084340

2647610

3530147

3600000
1

1054.90

4186.17

0.32342
0.53239
641,240

0.50480 | 0.}
1 0.25200
3.96832 1

POWER, RATE OF

ENERGY AND HEAT

1 erg per sec.=1 dyne-cm/sec. =0,00101979 gram-em/sec. = 0.;737612 foot-pounds/sec.

1gra imeter per
1 ?wt—pound per second

= 13557300 ergs/sec =13825.5 gram-em /see.

d =980.5966 ergs/sec. =0.37238 foot-pounds/sec.

Kilogram-| Foot-

Horsepower

meters
Second, | Second,
kg-m/s |ft.-lba./s

pounds

U. 8,
550
ft.-lba. /s

Metric,
75
kg-m/s

Poncelet,
100
kg-m/s

Kilowatt,
kw.

Watts,
107ergs/s

Thermal Units
per Sec.

B.T. U.
btu/s

1 7.23300
0.13826 1
76.0404 550

75 542475
100 723.300
101.979 | 737.612
0.10198 0.73‘;81

107.577 | 778.104
426.900 | 3087.77

0.01315
0.311313

0.01333
o.%ms
1. }138?
1.33333

135072

0.51360
1.43436

5.69200

0.01
0.31383
0.76040
015
101970
0.21020
1.07577
4.26900

0.20806

0.001
105490
4.18617

0.80597
1.35573
745.650
735.448
980.597
1000

1
1054.90
4186.17

1 kine = 1 centimeter

1 radian per second = 57,2058 degrees

1 gravity =080.5066

VE

second =0,0328083 foot

)CITIES AND ACCELERATIONS

r second.

0.39206 | 0.
g.‘lm 0.

0.69718
0.92057
0.94706
m‘.oluo
3.96832

per sec. =0,150155 revolutions per
centimeters per sec. per sec, =32.1717 feet per sec.

Feet
per

ft./s

per
m/s

Knota

Kilo-
meters
Hour,

km/h

Meter

Feet
per
sec /sec

ft. /a2

B0c.,
per seo.

Milea
r  |meter per
M/h-s

3‘2?)33
1.46667
1.68804
0.91134

1
0.30480
0.44704

.0.51479
0.27778

2.23693
0.681 182
1.15155
0.62137

3.6
1.09728
1.60935
1.35;325

1
0.30480

0.44704
.0.27778

3.28083
1

1.46667
0.91134

2.23603 3.6

0.68182 | 1.09728
1 160935

0.62137 1

Notations 3, §, &, etc., indicate that the 3, 3, &, eto., are to be replaced by 2, 3, 4, eto., ciphers.

E 1

Courtesy Carnegie Steel Co.

1 Calorie =0.31163 =0.001163 kilowatt-hours.
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EXPANSION OF BODIES BY HEAT

The linear coefficient of expansion of a body is the rate at which the unit of length changes,
under constant pressure, with an increase of unit or one degree of temperature; the aquare sur-
face coefficient of expansion is, approximately, two times, and the cubieal or volumetric coeffi-
cient three times the linear coeficient of expansion. A bar, if not fixed, undergoes a change
in length =ltn, where | is the length of the bar in inches, t the number of degrees, n the corres-
ponding linear coefficient; if fizsed at both ends, the internal stress per unjt of area =tnE,
pounds per square inch, where E is the modulus of elasticity, and the total temperature stress =
AtnE, pounds, where A is the cross section of the bar in square inches.

To find the increase of a bar due to an increase in temperature, from the table, multiply the
Leng%loof the bar by the increase in degrees and by the coefficient for 100 degrees, and divide

y 100.

COEFFICIENTS OF EXPANSION FOR 100 DEGREES =100n

Linear Expansion Linear Expansion
Sul Gk
Centigrade|Fahrenheit| Centigrade| Fahrenheit
Metals and Alloys Stone and Masonry
Aluminum, wrought...| .00231 00128 Ashlar masonry.....| .00063 00035
Brass..... 00188 .00104 Brick masonry.....| .00055 00031
" wire 00107 Cement, portland...| .00107 00059

Conerete...........| .00143 00079
*  masonry.....| .00120 J00067 .
i 00084

Limestone. ........| .00080 00044
Marble............| .00100 00056
Plaster. ......v0e..| 00186 00092,
Rubble masonry....| .00063 00035
Sandstone. ........| .00110 00061

atinum. . . .. ...| -00090 .00050 Timber
Platinum-Iridium,15
RS s dataNediaa.] 00081 00045 Fir 00037 00021
Bilver. {, osils wene's| 100193 00107 Maple | parallel 00064 K
Steel, oast. ..........| 00110 .00061 Oak to fibre 00049 00027
A veee| +D0132 00073 Pine 00054 00030
*  medium. .| 00120 00067 . i e 0058 0032
“ soft............| .00110 f .00061 | Maple| POPERT || 0048 0027
AL T e manef . JODAL0, 00117 ak fiber 0054 J
Zine, rolled. ....... .| 00311 00173 Pine L0034 0019
laneous Solids Liquid Substances| Volumetric
2 T T s R 00085 00047 Alsobol,lvi.saaiena] o104 058
Graphite.............| .00079 L00044 Acid, nitrie. .......| .110 061
Gutta-percha..... eess| 05980 03322 ** sulphuric, .....| .063 035
Parilin. ..o 0oL en 02785 .01547 Meroury......... .. 018 010
Porcelain,...........| .00036 00020 Qil, turpentine. ....| .090 050

EXPANSION OF WATER, MAXIMUM DENSITY =1

Co | Volume |[C° | Volume |[C° | Volume ||[C° | Volume ']!C°| Volume ||C° | Volume

1.000126 || 10 | 1.000257 || 30 | 1.004234 | 50
1.000000 5

|70 | 1.022384 | 90 | 1.035829
80 | 1.020003 || 100| 1.043116

1-.[)11877
20 | 1.001732 | 40 | 1.007627 bD‘l.l}lt‘\QM

L =]

Courtesy Carnegie Steel Co.
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APPROXIMATE RADII OF GYRATION
COMMON BUILDING AND BRIDGE SECTIONS

r§_1 / & 2 4 3 dord 4
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a’ 7950296 I:f PNl /0 B /! reprQ25d ! rwt033d
2 2 dr bW OIST. 2 2 Qb Maw QT
] iz & 6 5 s 3 a
o 2 Tale el gy
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2 12 12
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NOTES ON RIVETED GIRDERS

Riveted girders are used where the load to be carried exceeds the
capacity of single T beams, or girders composed of two or more 1
beams with separators and bolts, or with plates riveted to the top
and bottom flanges.

On pages 302 to 307 are tables giving the safe loads for riveted
plate and angle girders based on an extreme fibre stress, due to bend-
Ing, of 18,000 1bs, on the net area of the sections. Where the girders
span a distance exceeding twenty times the width of their flange,
they must be braced laterally. Web stiffeners must also be provided
at the points of bearing and of concentrated loads., Where the dis-
tance between the flanges is equal to or greater than sixty times the
thicknees of the web, intermediate stiffness must be provided at dis-
tances approximately equal to the depth of the web, but not to ex-
ceed 6 feet; these will prevent buckling of the web, The depth of
glrders should be about one-tenth of the span in feet.

Care should also be taken In arranging the rivet spacing for
connecting the flange angles to the weh, so that sufficient rivets are
provided to transmit stresses which act between these two portlons
of the construction. The spacing at any point along the girder may
be obtained by the following formula:

¥ 8
Where p = the pitch of the rivets in the flange angles, in inches.
r = the value of one rivet In bearing or shear.
h = the distance between the center lines of the extreme
rivets.
8 = the total vertical shear in pounds at the point under
consideration.

The above formula gives the theoretical spacing; the rivets
should not be spaced to exceed 6 inches in any panel, and the pitch
obtained for the maximum load in any panel Is usually maintained
throughout that panel. Where concentrated loads are imposed, addi-
tional rivets should be added to take care of this load.

At the ends of the girder, and through the end stiffeners, suffi-
cient rivets should be provided to carry the maximum end reaction.

See also Page 227 on girders.
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Hinges, Cast Iron and Ornamental

J
Jamb Guards, Cast Iron and Steel .

® 194
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ADDRESSES OF MANUFACTURERS

American Abrasive Metals Co.
Arthur Hale

121 W. Rustic Lodge
Minneapolis 9, Minnesota

Bayport-8t. Crolx Co.
Bayport, Minnesota

Cleveland City Forge Co.
Cleveland 14, Ohio

Detroit Steel Products Company
2250 East Grand Boulevard
Detroit 11, Michigan

Federal Cement Tile Company
608 SBouth Dearborn Street
Chicago 5, Illinols

Harnischfeger Corporation
Milwaukee 14, Wisconsin

Heston & Anderson
Fairfield, Iowa

The Majestic Company
Huntington, Indiana

National Fireg)moﬂug Corp.
203 E.
Piushurgh 12, Pennsylvania

Overhead Door Co. of Minnesota
2434 Unliversity Avenue
St, Paul 4, Minnesota

Owens-Illinois Glass Company
Toledo 1, Ohio

United States Gypsum Company
300 West Adams Street
Chicago 6, Illinois

Wheeling Corrugating Company
145 26th Avenue, S. E.
Minneapolis 14, Minnesota
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“Cemco”
FLAT-IRON

PNEUMATIC TIRED ROAD ROLLER

5th Wheel Type

C. A, A—
Approved by Civil Aeronauties Administration for compaction of

embankment, base and sub-hase.
SPECIFICATIONS

Owarall WIARR: <ot aivines e s b avaasss s b b siaiass 84"
TIrEs - CITE) cvsnmr e mmma s ine s v s enae s e s e e s ases ke e I7:00x16%
WAL BRATYIER e cciniifs st mnn s s in b e e estensssssvesssuesesss Roller
Compaotion PRI sl csvssnsannaassadsaisesoanansaassensass 72" to 76"
BRIpDIng WolBTE o rvrssinactrssstssotosstssdsrnsssssssstsnsts 3450 1bs,
Weight Box capacity (without sideboards) ......coceivennnns 128 cu, ft.
Weight Loaded (Empirical RArgZe) .....corsvinsonrnssnsnss 4.5 to 9 Tons
Pounds per IHnear Inch of tire ....iiivsvsssssnssidisrsvssasssnssos 48 to 400

eIt is SPEEDY & SAFE.
® And it is ECONOMICAL.
e]t is SIMPLE to OPERATE.
®1t is ensy to MAINTAIN & REPAIR.
®Can be used as a SNOWFPACKER, TRAILER and SPRINKLER.

For Additional Information S8end for Catalog—Address—8ee Index.
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HEAVY DUTY
AGGREGATE STEEL BINS

FITS ALL JOBS
Heavy Duty Aggregate Steel Bins are made of heavy construction
to withstand the most rugged conditions in general construction work.
Contractors, coal yards, County, Township, Munleipal and State Highway
Departments can use these types to their beneflt for long, steady service,

BINS ARE PORTABLE
Two men can easily and quickly raise or lower bins. The legs are
removed and bins can be transported on any 114 ton gravel truck to be
set up at the new location when desired.

BIN GATES

One-way rolled gate with long handles parmits the operator to stand
well back from trucks. This type of gate operates with greater ease
and eliminates chance of gate lodging.
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STANDARD FARM WAGON TRAILER
Capacity 4,000 lbs.—Reach extends 7' to 11",

HEAVY DUTY TYPE FARM WAGON TRAILER
Capacity 6,000 lbs.—Reach extends 11’ to 13",
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MEGILL-WARNER CO., SAINT PAUL

6-9-47—1200
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