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ST. PAUL FOUNDRY & MANUFACTURING CO. 1 

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. 

MANUF ACTURERS AND ENGINEERS 

St. Paul, Minnesota 
Established 1863 

HESTON & ANDERSON 
(Su bsidiary) 

MANUF ACTURERS 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 A u gust 12, 1944, the Company purchased Heston & Anderson, 
Fairfield, Iowa, which is opernted as Heston & Anderson Division of 
the St. Paul Foundry & Manufacturing Co. '£his 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 & 

And erson Division 
Joseph B. Klemp, Secretary & Treasurer 
William Snyker, 'Works Manager 
John Brendel, Assistant Works' Manager 

Contracting Dellt. 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. H off, Estimating Engineer 

Warehouse Sales Russell Gunthe r 

Engineering Dept. F-dgar A. Goetz, Chief Engineer 

Purchasing Dept. Charles S. Long, Director of Purchasing-
John H. Gu nther: Purchasing Agent 
Robert L. Nord, Asst. Purchasing Agent 

Order Dept. Stanley J . J anecek, 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 
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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 
ST ANDARD 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 enginee'r on the prod­
ucts of our various shops and on thoe allied materials of the build­
ing industry. The bool< 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 shapef', 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. 1. 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 c,omprises 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 year 1947 by the 

ST. PAUL FOUNDRY & MFG. CO. 

in the 
Office of the Ltbrarian of Congress 

at Washington, D. C. 
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PART I 
TABLES ON STRUCTURAL STEEL 

SECTION I 
Sectiona Usually in Stock 
Propertin and DimensioN of Beama-Wide Flange, AmeTi-

can, Licht, Mill and Junior 
Propertin and Dimensions of Channels 
Properties of Anglea 
Propertiea of Tees Cut from WF and Standard Sections 
Propertiea of Tees, Zeea and Rails 
Propertiea and Dimenaiona of Pile Columns 
Propertiu of Ban 
Propertiea of Gas Pipe 
Weights, Areas, and Propertin of Plates 
Weighta of Angles 

SECTION II 
Saf. Load. on Beams, WF, American, Light 
Safe Loads on Channels 
Safe Loads on Angles as Beam. 
Safe Loads on Floor Plate 
Safe Loada on Channels, Laid Flat 

SECTION III 
Safe Loada on Column Bases, Siua 
Safe Loada on Columnl of WF, American, or Light Sections 
Safe Loads on Gas Pipe Column. 
Safe Load. on Single and Double Angle Struts 
Safe Loads in Tension on AnCln and Rods 

SECTION IV 

Standard Connections for Beama 
Rivets, Valuea, Details, Reduction of Area 
Weldinc Notes and Symbol. 
Bolta, Standard and Ribbed, WeiChts and Dimensions 
Data on Ban, Turnbucklea, Clevicu, Bevel Washera 
Beam Separators 
Alloy Steela 
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s I2Es OF STEEL SECTIONS USUALLY IN STOCK 
IN OUR WAREHOUSE. 

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

WIDE FLANGE BEAMS AMERICAN STANDARD BEAMS 
Sin Weigbts Site Weigbts 
~ 130 24" 79.9 .. 

30" lOS 20" 65.4 ..... .. 
27" 94 18" 54.7 .. 
24" " .. 15" 42,9 .. 
21 " 59 73 12" 31.8 40.8 . 
18" SO " 10" 25.4 .. 
16" 3. 40 8" 18.4 .. 
14" 30 " 43 '" 15.3 
12" 27 31 3. 40 ." 12.5 
10" 21 2S 33 '9 5" 10.0 . 
8" 17 24 31 34.3 '" ,., 
8" 40 " 3" 5.' 

AMERICAN 
STANDARD CHANNELS 

H-BEAMS OR COLUMNS 

Size Weilbts 

~i;, 11 3~3~.9:o---.:W::.:::ci~'h:~::"'--;--_11 r: f~·9 1·;; · .r~~I-: :-.-.-. 
12" 20.7 25.0 1I--'-.!!-''''-,.L~,-'~ .. 7'·-'''·~·~ 
10" 15.3 20.0 25 LIGHT BEAMS 
9" 13.4 
8" 11.5 Size Weigbts 

' " 9.8 ----1-1--6" 8.2 10.5 12" 16.5 ........ , , .... . 
5" 6.7 10" 11 .5 I IS , ......... . 
4" 5.4 8" 10 113 ... ..... . 
3" 4.1 6" 8.5 12 15.5 .... . 

Size 

1 '1" xl ~" 
1 ~" ][ I ~" 
2 " ][ 2 " 
2 YS" ][2 " 
2 ,.," ][2 ,.," 
3 " x2 " 
3 " ][ 2M" 

ANGLES 

Thickness 

J{ .. .. ... 
J{ 

~ /, 
" {, 
)i 

* .I{ 

" h 

.. ..... 

.. ..... .. . .. , 

.. .. .. . 

t~ •• .. ....... 
". .. .. ... 



ST. PAUL FOUNDRY & MANUFACTURING CO. , 
ANGLES-Continued 

Size Thickness 

3 " z 3 " Ji $: ~ 
3~"z 2 ~" Ji ~ 
3).i"z3 " Ji 10 ~ 
3 ~" z 3 ~" ~ $: ~ 
4 " z3 " ~ )j 

• "z3 ~" ~ 10 ~ r. )j 
4 "z4 " $: ~ r. )j 
5 " x 3 " )j 
5 " x 3 %" r. ji )j 
5 " x 5 " ji 
6 " x 3 ~" 10 ji r. J> 
6 " .14 " ~ $: )j ~ 
6 ".16 " ~ J> 
7 " x 4 " ~ r. J> 
• ".14 " r. )j 

• " .16 " )j ji 

• " .18 " )j Ji 
STRUCTURAL TEES 

Size Weight Per Foot 
4 6.5 '.5 

I :: ... ·1· 5 10.5 24.5 . . I . . . . . • 13.5 15.5 32.5 . ... 
SH EETS (Hot Rolled) PLATES-Continued 

Tbi .. k- Thick- Width Length Width Length nm ness 
~" 6 ys" to 48" ... 40'·0" 

I I. 36" 48" 60". 12 '·0 " 1 " 6 U" to 48" .. 40'·0 " 
112 36" 48" 60" . . 12 '-0" l U" 48". 20'-0" 
114 36" 48" 60". 12 '-0" l Xi" 48" .. 20'-0" 
116 36" 48" 60" ... . 12 '·0" l ~:: 48" . . 20 '-0" 

2 48". 10'·0" 
PLATES 2 %:: 48" .... 10'-0" 

3 48" .... 10'·0" 
Thick-

Width Length FLOOR PLATES 
ness Thick. 

ness Width Length 
10" 36" 48" 60" 72" 20'-0" 
}.\" 6ys" to 72". 40'·0" to" 48" 60". 20'·0 ' 

a:: 6 ys" to 72" . 40'-0" ~" 48" 60" .. .. 20'-0'· 
6 ys" to 72" . 40'.0" a:: 48" 60" . 20'-0" 

" 6 ys" to 72" . 40'-0" 48" 60" .. 20'-0" 
%" 6 ys" to 48". 40'·0" , " 48" 60" ... . .. . 20 '.0" 
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• 
DIMENSIONS. WEIGHTS AND PROPERTIES 

OF 

ROLLED STEEL STRUCTURAL SHAPES 

Structural Shapes nre presented in Part I in two groopiugs. 
namely" Regu\.ar·· and ··Special.·· Under the grooping ., Rt'iUlar" 
Shapes are 5ho\I."Il the popular sizes for ""hich there is a constant 
demand. and such sius are readily procurable in any size lOts.. 

Under the groopiug "Special" Shapes are 8OO""n sizes and 
5eCtions for ""hich there is a fluctuating demand and, therefore, are 
rolled at irregular intCTvals. and then only by spe(ial arrangement. 
Coosequeutly the use of "Special" Sh;Jpes should generally be 
a'~' unless the quantity of anyone si ze is sulficit'nt to warrant 
a rolling . 

.. Regular" 'IF (Wide Flauge) Shapes can be furnished promptly 
from Bethlchem Steel Company or Carnegie-Illinois Steel Cof­
poration ~1111,. "Regular" American Standard Beams, Channel! 
and Angles are readily procurable from all mills rolling these prod­
ucts. 1be same is true of the Ml;;cellancoos "Regular" Shapes 
rolled by the various mills. 

All 'IF Shapes produced by Carnegie·llIinoi& Stccl Corporation 
ha,'c parallel face flanges. YF Sh.lpes produced by Bethlehem Steel 
Company ha\"e par-dlel face flanges wilh the followiug uttptiom: 
All sizes wilh nomin~1 depths from 36 to 16 inches, inclusive; 
14 YF 38 to 30; 12 'IF 36 to 21: 10 YF 29 to 21; 8 YF 2() and 11. 
These shapt5 ha\"e a 5 per cent slope on the inside face of llange. 

Due to this difference ill rolling practice the properties of 
certain YF Shapt5 produced by the differeut mills are not precisely 
identical. but the difference is sosmall as to be practically negligible. 
In the intcrest of standardization the tables of properties show only 
the lesser values and are thuS n trifle on the side of safety. 

When YF Shapes are avnllnb1e cither with sIopiug llanges or 
p.1ralieL Ilanges, the dimensionl such as T. k. and gl (see P.lge Il l. 
are given for the sloping Ilange shapes nnd therefore may be used 
for all shapes. Where thickness of !bnge is given in the tables. it is. 
in the case of shapes with sloping !bnges. the mean thicknes6. If 
necessary, additional dimensions may be obtained from mill ca talogs. 

AMERICAN INSTtTUTE OF STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANU F ACT URING CO. • 
All American Standard Beam and Channel Shapes have a slope 

on the inside face of flangc of 16% per cent. The Miscellaneous 
Column and Beam Sha~es ;n the Regular Series. as well as the Chan· 
nels and the Tees in tIe Spetial Series, have various flange slopes 
whose amou nts may be astertained from the respective mill caialogs. 

It is the pract ice of the rolling mills to \lse the te rms "Sections" 
or "Shapes" when referring to th eir finis hed flanged product. The 
term "Shapes" is used throufhout this Manual as being the standard 
Ilractice of the Fabricatin~ ndustry. 

\Vhen designating rol ed steel shapes on drawings it is desirable 
that a standard method of abbreviating be followed that will iden tify 
the group without referente to the nlanufadurer. and without the 
use of inth and Ilou nd marks. To this end it is retommended thaI 
the nominal depth of shape, its g roup symbol, and its weight in 
1)01111d5 per linear foot, be abbrevia ted in the manner exemplitied 
below. For complet<'ness a tonvcnient method of abbreviating the 
sizes of plates and bars is included. 

Group 
Page Nos. 
of Part J 

of Manual -Wide Flange Shapes 10-2 1 
Miscellaneous Light Heams 24-25 
l\ liseel1aneous Light Column~ 26-27 
Miscellnneoull Light Beams 26-27 
Jun ior Beam!! 2,1-25 
Junior Channels 26-27 
American Standard Beam~ 22·23 
American Standard Channels 28-29 
Equal Le~ Angle!! 30-31 
Unequal ..ell; Angleto 32-39 
Struetural Tee!! 40-47 .. .. 

" 
Beari ng Piles SO 
Zees 49 
Ha ils " Plate!! 55-00 
Square Uars, Hound Bm 52-53 

The abbreviat ions exemplified above are in tended only for use 
on design d rawings. When lists of material are being prepared for 
o rdering from the mills, the requirements of the respective mills from 
which the matcrial in question is to be ordcred should be observed. 

~ Ilace does not l)crmi t of the inclusion ill I.l!is Manual of data 
on every ro lled stec product otcaSlollally useful ill' building tOn-
struc t ion. F or products herein omitted, refercnce shou ld be made 
to the " arious mill catalogs. 

AM E RICAN I N STITUTE OF STEEL CO N STRUCT ION 
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, 

I 
'IF SHAPES ·1· PROPERTLES FOR DESLGNLNG 

, 

- U •• X_I( ... ~ •• '11_'11 - - Ww 

r:. 'w - ,,,,,,. •• w_ ~ .. • • • 
-- ---- -- -- -- ------- --.. .. ... .. .. .. .. .. .. .. .' ..' .. ----- -- -- -- -- -- - -- ------- --

3G,'6' .. 88.17 ~.n IS.I5M ,- .M' ~, 11 05.1 1~. 17 'm . 147.1 3.73 

'" ~.n 100 ,,- 1.~70 '" 1881'.3 lOll. 2 1!>. 12 1121. 1».' ,ro 

'"' ro.~ 1~ ,~ , .~ .M' 17233.8 !l!>I .1 " 00 ,~. on, '" ~, nro ~ .. 1 6.~12 , .... .~ 16092.2 m ~ 14.~ -114.4 ,~ 

~ $7.73 ". 16.475 ,.,., .= 14988.4 '" $ 14.'" 'ro lOU ,~ 

36"2 'M 51.11 ~.~ 12. 117 ,.,., ,ro 12103.4 ~. 614.056 "" ~, '" ", u. x.n 12.012 1.1 1!1O .~ 11'2e1.5 ~, 214.52 n, . .. , 2,47 
,ro 49.98 36.16 12.021 1.100 .~ 10470.0 579.1 14.47 ... 00.' 2-45 

'00 47.00 XOO 12.000 , .~ .~ 97)8.8 ., 14.38 27~.4 45.' 2.42 

'00 .... . HI "" 11.912 .- .~ 9012.1 ",. 9U.~ '"" 41.8 ' M 

33 x a~. ,., ro.~ " .00 15.1165 , .~ ~ 1358/j.' 811 .1 ,:188 874. 110.2 ,~ 

m 6U3 ,,~ 15.810 I .27~ .775 IZJI2.1 ,~. 613.79 m .' ~, 3.46 

'" • . n "00 IH!I() I. l!1() .715 11048.2 -6 13.71 "'. ,,, 3.43 

330" ,. ,~ ..... 71 ,,~ 11.1165 ,- ~ 81 47.6 -4 ' 3.0(1 ~" ., ,~ .. , 41 .51 33.31 11.S35 .~ .~ 7 .... 2.2 ... 8 13.39 m . n. ,,, 
,~ • . ro 33.10 11 .510 .~ ,., -, ~. 8 13.23 ~, . '" ,n 

lO x 15 ,,, 61.78 ~ .. I~.I(I!) 1-315 .m 9872.4 .,. 12.64 m . m ,~ 

'00 ".00 30.12 "·049 1.18$ .710 ..,.., ~, 12.57 ~. ~, ," 
m oo.~ nM 14.985 ,~ .~ J1I91.5 - 12.018 ~, 73.4 ,.~ 

30. lO~ '" .~ ~.~ 10.S51 ,~ .61S S7!>3.1 on 7 12.17 '''. '" 2.18 

'M 36.45 30.16 10.521 .~ .~ f>J47.1 "" 12.11 '" n, 2-16 n, 34.13 ~.OO """ >00 .'" 4919.1 m. 12.00 '" n, 2.12 , .. 31.77 n.~ 10.484 .,., .. , +061 .0 ~. II .S!! 1» .1 n' , .. 

AMERICAN I NST ITUTE OF STEEL CONSTRUCT ION 
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IJ l!- W SHAPES I . 'DI MENSIONS FOR DETAILING I 
~.i/ 

311 . 12 1904 3II 'i 12~ 

182 36~ 12).( 
110 l6)i 12 
160 J6 12 
150 M)i 12 

3J .l ~~ : 

1)i '''' 
,~ " 
1).( lifo 

, '" '. " 
" '" " 

30.,5 210 lOU 15).( Ilfl 'Ifo 

lOx 10 

190 XlJi 15 IIf. K 
In 29).( 15 I)" II{, 

132 lOU 10J.( 
124 30).( ,OJ.( 
116 30 10J.( 
108 29).( 10).( 

, " 
')" J.( 

" " " )0. 

" " " " " 

, 
~)i :m. 2).( 38! i 31~ 

5).( :12K ~ 38'" 3J{ 
~)i :12K 1'!j 38).( lU 
~)i :nU IJ.( 38 3 
5).( :n~{ 1',," 37,", J 

7).( 28).( 2l{. 
7).( 28).( m 
1Ji 28).( 2", 

5 J,i 29", 1).( 35).( 3 
5Ji 29).( ,''' 35 ){ 3 
$).( 29" 1'1fI 35'" 3 

'" 5' :1 
J.i 5).( 
!to 5)i 

" 5' . 
" 5\i 

" " " 
" " " 

'" '" '" 
'" '" '" 

U 7).( ~J.(?"fI34 l J.( '" 5)i 
J.( 7).( 2$).( m. llK l J.i '" 5).( 
!f. 7).( 25){ 2", ll)i 3!{ Ji 5J.i, 

, , , , 
26).( , 'Ifo 32)i 3 
26).( 1).( 31).( 3 
26 ).( 1), J 1K 2).( 
26).( ' l-i 11" 21-( 

" " " " 
'" '" '" '" 

AMER C N I TI U . vF::;, EL ... 



12 ST. PAU L FOUNDRY & MA NUFACTURING CO . 

I 
W SHAPES . }. PROPERTIES FOR DESIGN ING 

- AX,. x-x AX'. y_y - - '. 
I:. -- ' ..... - - -. - , • • , • • 

: .. - 1----..---, .. .. , .. --"-- ... .. , . .., , 
V., 4 on $2.10 V .ll 14.090 1.191) .m ." .. _. 

,,~ ~IU m '" 'M .,~ U " .... ,.,. -M'" -, 11.31 ... , M> ", 
,~ 42.61 U IUM .m .~ SoI14.3 ~ ,,~ 

_. .., , .. 
V.,O ... = ~. ,.~ -~ - -., 1\.t13 ,~ ., U< 

,m ~ .. ~m 10.011 ~ '" "'" ~., 10.911 ,., M.' ,.~ 

~ ~~ a. •. -... --, ~u .. m 11~1 = ,~ 

:H. 14 '" 47.Ot M." 14.1»1 I .I~ ... 5110.3 413.$ 1M2 49'2.$ ••• '-" 
,~ .,~ M .. .., "'" ... 4!i6I.o ,m ,~ .~, '" ". 
,~ ." M.M 14.000 ... ~ ~ .. ~, 'OM m.' ... 1.11 

:H . ,2 ,ro ••• M" 1'2._ .- -.., -., to.I5 ~. .. , 'M , .. "-" :H.l1I ,~, -, .. 
"'~ V 4.4 10.12 = , ••• '.M 

,~ •. 0> M~ ,,~ .m .... -, ~ ... ~ n. '" ... M ~" •• t.OSI .." " . ""-' = ... 1~.2 " .. '.n 
M 24.71 M OO t.OIIl .m .. ~ ".u ,~ .n ... 19.1 ,. 
n ,'-" 23.tI .... -'" . -_. 

,~ . .... n.' 11.0 , ... 
".Il '" 41.l'II 21.46 11132 ,- - ~., 311.2 '.m ~. .... '.M 

on VM "~ '1M' .'" '" 3017.'2 ~., • M .... .U l .OI 

'" n." 21.00 13.000 .. = ~. ~. .n -, ••• '" 
21 . t M 211.21 21.1 4 .~ .~ '" 

_. 
"7~ ... '''' M2 1.97 

" :H. l0 ro" . '" .... .... 17$2.4 , ... . " n .• , .. , ... 
21 • au; " 21.4$ 21.200 .m .,,, .... , .. , 150.7 ." M.' '" '.n .. ro.m '21.13 ~ -'" .~ .. ", 139.9 .S M.' , .. U 4 

" 18.23 ro.M .~ ". . ~ ,m • ,a' ." '" , .. 1.71 

AM E RICAN INSTI TUTE OF" STE E l.. CONSTRUCTION 
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rtf~· Vi' SHAPES I DIMENSIONS FOR DETAILING 

1.Y - - - -- - "" -r.:. -- .- -, -. -, • , • • •• , • - - - 1..- I. • .. 1""""- ,- ,- ,- • '- ,- ,- w '-
2'1.14 on "" ". '. , • " " '. ~" '" " ," 

'00 ". .. ' . '. • " " '. ~" '" " ," .. , 
~" " 

, 
" " OK " "" ~" '" , ," 

21. 10 '" "" ". '. " • . " ~ ' . ~. '" " 
,,, 

,~ 

"" " '. " " ." ~ '" au '" • '" ~ au " " .. " OM ~ '" ~" '" • ... 
~.14 '00 ~" ". '" '. " '" ro" , ~" '" " '. '" ~" " 

, 
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14 ST. PAUL FOUNDRY &: MANUFACTURING CO. 

I Vi" SHAPES ·t· PROPERTIES FOR DESIGNING 
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u rr W' SHA PES 

I DIMENSIONS FOR DETAI L ING 

ttl 
,- I - --1--___ r-. ::0 .. =: a.. r:. I T~ .. ,,~ • - - - -;:- -;:-~ -;;:- -;;:-1-;;:--;:-~ --------

~ ~~~~ ~ --- ------..... " '" "M " M , • K '. ". 1'1' n , • 'K 
,~ 11" ". ... K K '. "K 

,. 
"K '" • 'K 

~ "K ". 'K K " '. "K 'K ". ,. " ' K ... ." ~ "K 'K 
,. 

" " '. ". '" roM '" " ' K 
n ". '. ,. • " '. ". ,. roK ," " 'K 
~ " '" • " " '. IS" '" ro '. " 'K 
M "" 

,. 
'" " " '. "" '" ro ," " 'K 

... 7J.i 00 ". '" 
,. 

" " '. "" '" ". 'K K 'K 
~ ". ,. • • " '. "K 'K ". 'K K 'K 
~ " '" " • " '. "" '" "K '" " ' K 

'1 .11J.i ~ ". "K K " " 'K ". ,. ro '" " '" • "" "" '" " • '" ". 'K "" 'K " 'K 

.... J.i ~ " . '. K " " • ". ' K "" 'K " 'K 

" ". '" '" " " 
, ". ,. ". ' K " 'K 

M " 'K '" " " 
, ". '" "K 'K " '" y "" '" • " " 
, ". 'K " ' K " '" , .. 7 ~ "" '" • • " '. .. ,. ". '" K 'K 

~ ". , 
" • " '" .. '" "" '" " '. ~ " 

, • " " '" .. , "" ," " '" K • S!, , 
" " " '" .. '" "" ," K '. e.. " Io_ .. ~ +IX· ... _"· 

A MERIC A N I NSTITUT E OF ST EE L CONST RUCT ION 



16 ST. PAUL FOUNDRY & MANUFACTURING CO. 

r W' SHAPES -t-PROPERTIES FOR DESIGNING 

, 
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I u )- 'IF SHAPES I DIMENSIONS FOR DETAILING 
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I 
W SHAPES -}-PROPERT1ES FOR DES1GNING 
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1I rr W SHAPES 
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DIMENSIONS FOR DETAILING 
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I W SHAPES . !. PROPERTIES FOR OESIGNING 
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, ,.j-'.' 

" 
[J LP W- SHAPES I , DIMENSIONS FOR DETAILING 
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AMERICAN STANDARD l I BEAMS 

PROPERTIES FOR DESIGNING 

FI_ AXIS X-X AXIS V-V 

Nomir\l.l 
Weight Web 

i':.. Aru Deoth Thlck-
Thick-

SI .. Width S S .... 
--- --- -- -- -- ---- -- - - -- -- -- - -

In. lb. In.1 In. In. In. In. In.4 In. ' In. In.4 In.' In. 
--- - - - ---- ---- - - - - - - -- - - -- --
24x 7% 120.0 35.13 24.00 8.048 1.102 .798 3010.8 250.9 9.26 84.9 21.1 1.56 

105.9 30.98 24.00 7.875 1.102 .625 2811.5 234.3 9 .53 78.9 20.0 1.60 

24 X 7 100.0 29.25 24.00 7.247 .871 .747 2371.8 197.6 9.05 48.4 13.4 1.29 
90.0 26.30 24.00 7.124 .871 .624 2230.1 185.8 9.21 45.5 12.8 1.32 
79.9 23.33 24.00 7.000 .871 .500 2087.2 173.9 9.46 42.9 12.2 1.36 

20 X 7 95.0 27.74 20.00 7.200 .916 .800 1599.7 160.0 7.59 50.5 14.0 1.35 
85.0 24.80 20.00 7.053 .916 .653 1501.7 150.2 7.78 47.0 13.3 1.38 

2Ox6~ 75.0 21.90 20.00 6.391 .789 .641 1263.5 126.3 7.60 30.1 9.4 1.17 
65.4 19.08 20.00 6.250 .789 .500 1169.5 116.9 7.83 27.9 8.9 1.21 

18 X 6 70.0 20.46 18.00 6.251 .691 .711 917.5 101.9 6.70 24.5 7.8 1.09 
54.7 15.94 18.00 6.000 .691 .460 795.5 88.4 7.07 21.2 7.1 1.15 

15x5~ 50.0 14.59 15.00 5.640 .622 .550 481.1 64.2 5.74 16.0 5.7 1.05 
42.9 12.49 15.00 5.500 .622 .410 441.8 58.9 5.95 14.6 5.3 1.08 

12x5~ 50.0 14.57 12.00 5.477 .659 .687 301.6 50.3 4.55 16.0 5.8 1.05 
40.8 11.84 12.00 5.250 .659 .460 268.9 44.8 4.77 13.8 5.3 1.08 

12 X 5 35.0 10.20 12.00 5.D78 .544 .428 227.0 37.8 4.72 10.0 3.9 .99 
31.8 9.26 12.00 5.000 .544 .350 215.8 36.0 4.83 9.5 3.8 1.01 

10x4~ 35.0 10.22 10.00 4.944 .491 .594 145.8 29.2 3.78 8.5 3.4 .91 
25.4 7.38 10.00 4.660 .491 .310 122.1 24.4 4.07 6.9 3.0 .97 

8x4 23.0 6.71 8.00 4.171 .425 .441 64.2 16.0 3.09 4.4 2.1 .81 
18.4 5.34 8.00 4.000 .425 .270 56.9 14.2 3.26 3.8 1.9 .84 

7x3~ 20.0 5.83 7.00 3.860 .392 .450 41.9 12.0 2.68 3.1 1.6 .74 
15.3 4.43 7.00 3.660 .392 .250 36.2 10.4 2.86 2.7 1.5 .78 

6x3l-i 17.25 5.02 6.00 3.565 .359 .465 26.0 8.7 2.28 2.3 1.3 .68 
12.5 3.61 6.00 3.330 .359 .230 21.8 7.3 2.46 1.8 1.1 .72 

5x3 14.75 4.29 5.00 3.284 .326 .494 15.0 6.0 1.87 1.7 1.0 .63 
10.0 2.87 5.00 3.000 .326 .210 12.1 4.8 2.05 1.2 .82 .65 

4x2~ 9.5 2.76 4.00 2.796 .293 .326 6.7 3.3 1.56 .91 .65 .58 
7.7 2.21 4.00 2.660 .293 .190 6.0 3.0 1.64 .77 .58 .59 

3x2l-i 7.5 2.17 3.00 2.509 .260 .349 2.9 1.9 1.15 .59 .47 .52 
5.7 1.64 3.00 2.330 .260 .170 2.5 1.7 1.23 .46 .40 .53 
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Flange 
Weight 

r.:" 

AMERICAN STANDARD 

BEAMS I 
DIMENSIONS FOR DETAILING 

I 
Ma.. U'u" 

C Grip ~~:: O;g. 

W.b Ot.Lanoe 

T 

- ,.-. - ----u;:- - , •. - ~ ~ I;.- - ,.-. - --, •. - ~ --;:- -,.-. -~ - , •. - ~ 
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12 
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10 
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-- ---- -- -- - - -- -- -- -- -- -- --
120.0 8 lY, l\{o \{o 3li 2OY, l'\{o 3U )1 lY, 
105.9 7Yo 1 J.i li ~. 3li 2OY, 1'\{o 3U Yo 1 J.i 

4 
4 

100.0 7U 
90.0 7J.i 
79.9 7 

95.0 7U 
85.0 7 

75.0 6Y, % % \{o 2Yo 16Yo l\{o 
65.4 6U '\{o )1 U 2Yo 16Yo 1l{. 

50.0 5Yo 
42.9 5)1 

50.0 5)1 
40.8 5U 

35.0 5J.i 
31.8 5 

35.0 5 
25.4 4Y, 

23.0 4J.i 
18.4 4 

20.0 3Yo 
15.3 3Y, 

17.25 3Y, 

'~ 3Y, 
14.75 3U 
10.0 3 

9.5 2~ 
7.7 2Y, 

7.5 2)1 
5.7 2Y, 

9Y, l\{o 2~ 
9Y, 11{, 2~ 

9Y, lJ.i 2)1 
9" lJ.i 2J1 

8 2J1 
8 2J1 

6U Yo 2U 
6U Yo 2U 

5Y, '!{, 2 
5Y, '!{, 2 

4 )1 Y, 2 
4)1 Y, 2 

3Y, I~ 2 
3Y, % 2 

2Y, W 2 
2Y, Yo 2 

Yo 
Yo 
Yo 

l\{o 
Yo 

4 
4 
4 

' I{, Yo 3)1 
~ Yo 3)1 

Gage 81 IS based on k + 1"", to nearest )(". 
Cage i II peJmISllbie neat ends o r beam; elsewhere SpeclftCahon may requ ire r~llCllOn in rivel aiu. 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 



,. ST. PAUL FOUNDRY &: MANUFACTURING CO. 

w SHAPES :to I 
MISCELLANEOUS (8 ) 

COLUMNS AND BEAMS 

PROPERTIES FOR DESI GNING , 

- - I ~ I-I .... ... I .. " y., r.:. .... -w_, .... · '.=:· 1 St I S r - -;:;- -;;:- ... 1:- ~ --;;:;-1-;;:;- --;;:- ----w-I-;;:;- -;;:-• ~ 

VF SHAPES AND LIGHT COLUMr.lS .... Z .~ W .. --= ~ 'U '9 17. ' I ~, , .~ ., . 
" '" .. " MIa -'" .~ 41 .7 13.4 ,.~ 13.3 M '" lU ' .M ' .00 .. ~ ." . .,.. "" 10.1 ,,, U~ 3.2 1.45 .... ,U '" ." ~ .. " .~ ft • • . M I 2.16 "" 13

_
104 ,." ••• " ' .M ' .00 .. ~ ~ ~ ,,-' 1.~1 2.1l 7.51 l.OO ,~ .... u '" 4.1$ .. -~. .,., ,,-' M~ Ion J.n I I.e! ." ... .. ,." ' .00 .. ~ .'" .m ... , 4.1' 1.$8 2.74 1.37 ." 

L1GHT BEAMS 

12.4 n '" ,,-', . ~ .• n .... ,~ . Z-' 4.9 ' .~ 
,,, 

~ 

" '" 12.1' 4.010 ~ .,.. ,~, 2U U, '" , .. .. 
" •• 12.00 .. ~ .'" .~ ,~, 17.5 ' .M ,n ,~ .n 

10.4 " 5.61 to.25 .. ~ .~ ~ "., '" 4.H 4. 111 ,.~ • 
" .. " 10.12 4.010 -'" ~ ... , ... '00 '" ' .n .. .. .... "00 .- . m . ~ ... u • '" m ,~ m ... .. 4.43 ." 4.01$ -'" ••• M.' '~~ ' .n ,.'" '.M • 
U '" .00 . ~ .... .,'" ". o. J.21 ,,, 1.31 .. ... " •. n • n . ~ .~ ... 31.1 10.1 ,." ." 2.14 ." 
" = . 00 .~ .m .~ " .. •. n , .. , .. , .~ ." 

JOISTS 

12.4 

'J" 
11.91 1.910 .~ .~ g, ". 4.61 I 2.25 [ 1.13 ." 

10 ... " '" 9.'7 ,.~ .~ .'" 51.9 , ... 1.92 12.01 UXl .n ... 10 2.M .. " ~ ~ .'M ~ •. n l2l 1.99 1.01 n ... • 'M W 1~ ., . . 'M ". ' .M 2.43 1.89 1 .iIIlI .. 
~s..:rc:::.~ ........ _c..-c..-,_-c:...._''''11'' 

AMERICAN INSTITUTE OF' STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 2l 

. 
-!I-" "'.'" 

• '{oF SHAPES 

lL MISCELLANEOUS (8 ) I COLUMNS AND BEAMS 

~: . DIMENSIONS FOR DETAILING ,- - -~-- ' . -- - - I~ ~ 
o. _ r.. --1- ' h;-I ' I"I' • 

-;;;:-7."' - -.. ~ 
" 

-;;;:- -;;;:-~ ,"-~~----;:--
" " 

W SHAPES AND LIGHT COLUMNS 

,W ~ '" 
, 

" ~ ~ 
,,, 

'" " 2,_ " " 
,. .. , ~ 

,. , 
" " • '. '. '. , • • '" 15.5 , , • " " 

,,, 
'" " 

, 
" " '" ,W 1$.5 '" • " " " 

,,, 
3'1" " 

, 
" " '. •• • " • • " " " 

,,, ". " , 
" • '. ,W " '" , 

" " " '. ,,, " '" " " '" .. , " 
, , 

" " " '" 
,,, 

" '. " " '" 
LIGHT BEAMS 

12.4 n ,," , • • " l>i ' IOU " 
, 

" • 2~' 

" "" 
, 

" " " '. "" '. , " " ," 
"" " 

, 
" • " '" "" • '" " " '" 

10 •• " "" 
, 

" " " '" '" '. , " • ," 
" "" 

, 
" " " ," '" " 

, 
" • ," 

" " 
, 

" " " ," '" " '" " " '" .. ' " '" 
, 

" " " 
,. '. " , 

" " '" " 
, , 

" " " 
,. 

'" " '" " " '" ,., " '" 
, • " " '. '" '. , • " ," 

" 
, , 

" " " '" '" " '" " " '" 
JOISTS 

12.4 "t 
, 

" " " '" "" " '" " " '" 10x4 .1 9>i , 
" " " '" '" • '" " " ," ,., .0 7}i , 
" " " '" '" • '" " " '" ,. , t J.i 5}i , 
" " " '" • " '" " " '" c=:.:reo.": or ""' _ _ eo. .... c.n..p.· I_s...oCorp .. ...... ' W 13.,,,,,, 

~t::'="::.!.!~':l=~~ ____ ._.--. .. ..... _ 

AMERICAN IN STiTUTE OF STEEL CONSTRUCTION 



26 ST. PAUL FOUNDRY & MANUFACTURING CO. 

I 
M ISCELLANEOUS SHAPES 

PROPERTIES FOR DESIGNING 

• -- -r.. I • 

[ JUNIOR CHANNELS 

AMERICAN I NSTIT UTE OF STEE L CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 27 

+ .. ,_ .•. 
'. 

MISCELLANEOUS SHAPES 

I :- DIMENSIONS FOR DETAILING 

l> --I - - ·'1-- - "... - -"IT=' .;-1,;-1.::-1 : 1.;- " -... ~ _ IT!::" - - .~ . 
~ -u:- ----.:- --;:- -;;:- ----•• • • 

LIGHT C04..UMNS 

"-'r'I' IT~~ 
,,. -'1IT1(" 'r "'.,. . ... 25.0 • , u ~ ~ l~ '~ " '~"H '~ 20.0 • : ~ ~ ~ 

. ""1) ,, 3 
I ~.$ ILt $ '. 3J( I ':; 1)( H ~ 2~ 
140. 13.0 • , 2 2 c..!i.. JLI. 21( 

STANOARO MILL BEAMS 
:10 . $~ ft .. ~ '. ~ u ~ .~~ ~ f nrnr-2Ji" • .. ~ '" ," . 'f I ," ! • • " , H • '. J g ~ ~ . '. H ~ll~ ~ ~g M • i~ ~~ ig ! • • ~).( " • lL ::t " • JUNIOR BEAMS 
'1 2 . 3--r-T~ , 

ffi j ~ ~ § 1 
" q : ~ ITT . 11 . 2 ,,, 

" " .10 .2H .. , " • 
~ :~ .v.2 '-' • • •• • 1}( ... • ~ , , '. 17.1 " 

, m! " it: 114 
, :11 •• • 1 ••• • • 

.~ 
_. -

l ~- JUN IOR CHANNEt.S [ 

"- - -- -• r.. .::.1 :: '= 1'5- -' 1-' ~I-" 1-' --• .. ... ... ... ,.. ... ... ... ... ... 
"""lfl 

,,. 
IlfJTITI fl :m':'l1Ti~ IT •• .,0. , ... '10. I 

-""e-t::~I--Co -""- _ Co. ..... t:::::"" - ___ Co .L 

~"" - - .. 
=~l::"~£:;.~" ....... _ . I J("" ... _J("" ...... _-_ .. - .------,-_ . .- .... 

AMERICAN INSTITUTE OF STEEL CONSTRUCTIO N 



28 ST. PAUL FOUNDRY & MANUFACTURING CO. 

[ 
AMERICAN STANDARD ·l CHANNELS 

PROPERTIES FOR OESIGNING 

- AX •• X.X AX •• y.y - - .. ~ -r.:. -- -- W_ - • • • • • • • -• ~ .. ' •• .- ,. •• .. .. • • • ,., • • --- ---- -- -- -- -- -- -- -- - - -- -- --
'IS~4 ~ 0<. 18.00 .. ~ ." .~ ~. H.5 .. ~ 18.5 ••• ,~ a 

51.9 15.1 8 18.00 4.100 ." .~ "'. ~. , .. ~ 11.1 ., ,.~ .. 
.~ .= 18.00 .. ~ . ." .~ 573.5 m '.M 15.8 ••• ,.~ ... 
4l.1 12.48 18.00 ,- ~ .- 5<l9.? 61.0 .. ~ 15.0 ... 1.10 .00 

15.3!1 00' 14.6'1 15.00 3.116 .~ .716 ~!.4 M .' .. ~ 11.2 U ... ~ 
~. 11.1'0 I~.OO ,~ . ~ ", m, %.' .. ~ U , .. ... .. 
p' '.00 15.00 ,.., .~ . .., 312.6 41.1 .. ~ .., 

" . " ... 
12_3 00. .... ,,~ 3.11'0 .00' • \10 161.2 ". .." .. , , .. .n .. ... .~ 12.00 3.0011 ,,, .W HJ.5 23.9 W ••• .., ... .. 

m '.00 12.00 ,.- . 00' . ~ 1:IS.1 21.4 4.61 , .. • •• ... .~ 

10.2ji 00.' .~ 10.00 ,.= .. " . 613 1O.J.0 " . 3.42 .. , , . ... .M .. , .~ 10.00 ,.~ .. " .~ 00.' 18.1 ,.~ ,. ,. .. .~ 

'" .... 10.00 2.139 .. " , .. .... 15.1 , ... ,. 03 . ~ . .. ,., 4.41 10.00 ,~ .. " ,., ... 1M uo " ., n .~ 

9. t j.< '" ... . .. ,~ .413 ... .... U.5 '.n ,. .. , M .~ 
15.0 U. ... ,~ .413 .... 00 .• '" ,~ .., .. , . .. .9 
U.4 , .. . .. 2.430 .413 .~ '03 10.5 M' , .. .W ... . .. 

"" 18.75 5.49 .... "" ~ .~ 43.1 10.9 ,n ,., .. , ... ... 
13.15 ' .00 .... "" ~ 300 ~ . ., , .. ••• ... . ~ . .. 
11.5 ,." '.m '''' ~ .= '" .. 3.10 . , ... ... .. 

h2}- 14.75 . ~ ' .m ' .m ... . 419 n.' ••• 2.51 ••• ... ... .M 
12.25 , ... '.m 2.1 901 ... '" ~ .. ... ,.~ 

' :~ . .. ... .M ••• ,~ '.m 'DOO .... .. , 21.1 .. , m .. .~ .M 

." 13.0 u. ' .m 2.151 ~, .431 11.3 ••• 2.13 '! .. .M .n 
10.5 ,.W '.m ,- ~, ". 15. 1 .. , m " M .00 .. , , .. '.m .~ '" .~ 13.0 U ,~ .00 .M ." 

hI" .. , , .. .m .- = . ~ u ... .... :: ... ... .~ ... ... .m 1.1:lO .m .• 00 ••• ,., .... ~ . 00 ... ... .... 2.12 .m ' .no .~ .m •• '" 1.41 1 ~ .~ .% 

••• .... ' .m .'" . ~ .... u • • .... n ... .% 

J ~ l' .. , 1.15 , ... •. m .m ~ ,. ••• .... !' ." . ., .% .. , '.% '.m 1.498 m .~ u ., 1.12 n .. .~ .. , 1.19 , ... 1.410 .m .oN •• •• 1.11 ... ... .~ 

..... or>d_ ... a..-C;_ .. A_""' ....... 

AMERICAN INSTITUTE 0' STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANU FACTURING CO. 29 

1ft 
AMERICAN STANDARD 

CHANNELS [ 
DIMENSIONS FOR DETAILING 

- . w -Z - o. ~ 

r.. -- ,;::. •• ,--wo.. ,_. 0 , . I" , .~ , - - - 10.-" --"-- " " " " " " ~-..'::.- " " " 
." y, 410 " ,~ " ' M "~ , ~ 

l~ /I. S 
, 

l~ ~1.9 o. " • • 'M " , ~ , 
4~.8 0 ~ !l " '" "" '" '" ~ , ' W 
42,7 0 " '" ". ,~ '" " " 

, ' M 

" ~, '" S " g , ,," ,~ '. ,. 
S 

, 2), 
~, '" it 

, ,," , ~ '" " 
, , 

D.. '" 
, ,," '" '. " 

, , 
" 

~, '" " i1 S ," :~ '" '" " H 
B 'Yo 

~, , 
U l~ 

,~ '" ~ ~ '" ~, , 
'" 
,. ," 'Yo 

" ~, , 
" ,~ 

~ '" '" '" ," Yo F 

" '" .. 
~, 

~U " " m '" '" l~ Ii " " '" ~., " n • m '. " ~ '" lU '" " " '. ," " " H, 

• ~, '. " ~ " ," ~s a ," " " • 'H 
1~.O '. " • '" '" !l " Yo :~ 13.4 '" " • 2J{ '" " • • 18.l~ 

m s ~ s , m '. '" ~ a ~ ' H 
13.15 , '. ~~ '" lU , '" " " '" , lU~ 

;S s " " '" '" '. , " " " I), 
12.~ • • '" '" '. , ~ ~ ~ 

1 ), 
u " • '" '" '. , '" " • 13.0 ," S " • '" '" " 

, 
" " a 1 ~, ", , 

" ~ '" :~ " 
, n !l :~ ., '" • '" " 
, 

• •• '" ~ ~ ~ :u '" 
,. , 

~ ~ ~ '. .. , ' . '" 
,. , '. • ,~ '" ~ ~ ~ '" '. ~ 

, u " u , •• '" '" m , 
" 

, 
, .. , '" " ~ n 

,. 
'" s " " " u .. , '" " '" '" " " " .. , '" " • P, '" " " 

1';:.-::'~_'':'1~ ... -.:.!~ - . ...... ;, __ .- .. ,::::::.t' .... ~ .... _t .... _"_' .. ""_ .. n ....... 

AMERI A N C N I STITUTE OF STEEL CONSTRUCTION 



.30 ST. PAUL FOU NDRY & MA NUFACTURING CO. 

ANGLES 

:~ r L EQUAL LEGS 

PROPERTIES FOR DESIGNING I! ; , 

.utI. x_x ....... "''',. v.v )11.:1:·:1: - •• .. '"- I:. , , "I', , 
--- --------- -----f---;;:--• • ~ , .. •• •• • • --------- --- ------ ---

••• '" ~, I$.1J ., U, ,,, 2.41 , .~ , ~1.0 1~.00 •• ". ,.~ ", ,~ 

" 4~ 0 ,,~ ~. 14.0 1.45 ", .. , 
" ~, 11.+1 ., 12.2 2.41 ,~ .. , 
" m 9.61 ~. '" ,.~ W ' .M 

" ~. .M ~, U '.00 2.21 ' .M 

* ~. m ... • •• '.00 2.19 ' .00 ... , V., 11.00 ~, ... '.00 '.M 1.11 

" ~., 9.13 31.9 .. , .. .., 1.11 

" a., ,~ au .. , ,~ '.n 1.11 

" ~., 1.11 ~., ., ,~ <.n 1.18 

" 21.9 .~ n.' .. , ,~ 1.11 1.18 

" ". ". 19.9 ... ,. '.A 1.18 

" '" ,~ 11.1 •. , ,m ' .M 1.19 

" 14.9 .~ '" , .. ,. '.A 1.19 

" ", ,. '" " ,. 1.$1 1.19 ... " V2 '.M '" " ,.~ 'm .W 

" 13.$ 'M '" • •• .. , ' .00 " • '" 'M '" ... ' .00 .... .M 

• 1$.1 m ", .., .. ~ .. ~ .M 

" ", 4.18 10.0 U ,., 1.41 .M 

" ", '" " ... '.00 .~ ... 
" '" ,m , .. ,., 1.51 .~ ... ... " 

,u ,~ ... , .. 1.19 .~ .n 
• '" 4081 " ... .. " .D .n 
• ". '" ••• ,., •. n 1.18 .n 

" ", 'V .. , .. W 1.16 ... 
• " 

,,, ••• .. W 1.14 .~ 

" u , ... " u .~ 1.12 ." 
" .. ' .M " ... . .~ ,." .M 

AM E RICAN I NSTITUTE O F STEE L CONST RUCT ION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 3! 

:b ANGLES 
EQUAL LEGS L 

PROPERTIES FOR DESIGNING , , 

f 
~",. x-x ~ .. " .. x, . y.y .. ",. %.% - _0 - r.. , .. , 

--- --- --- --- ---• , . ~ .. •• .' • • • --- --- --- --- ---
Jli ' l li " 11 .1 ,~ ,. ... '.00 '.00 .M 

~ •• 2.87 ... U 1.07 '.M M 

" U ,.~ U U 1.07 1.01 .M 

" 
.. , ' .00 ... .M ' .00 A .M 

" 
., ' .M " .n '.00 .V .M 

'" " •• 1.7~ " ... .~ .~ .M 

" " ,.~ " .~ ... . .. .M 

" .. , 2.11 
" 

.~ .. ~ .M 

" .. •. n , .. ... .~ " .M 

" •• .. ~ 
" 

.M ... ~ .M 

" l .71 ' .00 . ~ .~ •• .V .M 

2'i ' 1 ~, " ••• ,.~ u .n .,. " ... 
" ••• 1.73 .M ... . .. .n ... 
" .. , ... .~ .~ ... .,. ... 
" ••• 1.19 .ro .~ .n .n ... 
" ,.W .~ .M .~ .n .M ... 

", " ••• .~ . ~ .~ .M .. .~ 

" 
,,, 1.1~ ., ." .~ ... ~ 

" 3.19 •• " .~ .. .M ~ 

" ,.~ .. .n ... " ... ~ 

" , ... .. .. . .. . .. .M .~ 

1 Yo • Ij.( " 2.71 " n ... . .. ... . . 
" 2.12 ... ... ... .. . .. •• 
" .. ~ .• ? .. " .M •• .~ 

'Ii , ' ii " ,. .. .. .. . .. ... " " .. ~ ... .n " .. .~ ." 
" 1.2) .~ 00 " ... .., ~ 

lYo . ,,~ " .~ .M .00 00 " .~ .. 
" .~ " 00 " .M ." .. 
" 1.01 .~ •• " '" . ~ ." 

". " 1..9 .~ .. .00 " ". .ro 

" 1.16 .. ~ • .~ .V ... 
" .~ ." M ~ ~ .~ .ro 

AMERICAN INSTITUTE OF STEEL CONSTRUCTIO N 



32 ST. PAUL FOUNDRY & MANUFACTURING CO. 

L 
ANGLES 

UNEQUAL L EGS 

... 

PROPERTIES FOR DESIGNING 

AX • • y_y , AXI. z_ z -- -r.. - • , • 
... u. .... .... .... 

I~ 
... ... .... .... ... ... ... 

" " " " " 

~. 

~ .. 
31.] 
~., 

~. 

", 

12.00 97.0 17.6 2.84 3.50 12.0 4.0 

10.61 86.8 1~.7 2.86 3.45 \0.8 l.6 
9.19 16.1 13.6 2.88 3.41 9.6 3.\ 

113 &409 11 .5 2.90 3.36 8.3 2.6 

7.00 59.1 10 .4 2.91 3.33 7.6 2.' 

G.:!!> 53.2 9.l 2.92 3.J1 S.9 2.2 

1.00 1.00 

1.01 .9!i 

l .o:l .91 

1.01 .86 
1.04 .8J 
1.06 .81 

~ .m 
~ .'" 
.&4 .212 

.M .216 

.85 .218 

.85 .220 

8 . 6 I ...... 2 13.00 80.8 15.1 2.49 2.65 38.8 8.9 1.73 1.65 1.28 .M] 

39.1 11.48 n.3 13.4 2.51 2.61 J.4.9 7.9 1.74 1.61 1.28 .M 7 

••• 

, .. 

" " " 
33.& 9.94 63.' 11.7 2.53 2.56 30.7 6.9 1.7'6 US 1.29 .Ml 

28.5 &.36 M.I 9.9 2.M 2.52 26.] 5.9 I.n U2 1.29 .MoI 1. :!!>.1 1.56 4~. l 9.0 2.M 2.50 24.0 U 1.18 !.SO 1.30 .MS 

)1 23.0 6.1l!i ..... .3 8.0 2.!06 2.41 21 .1 4.8 1.19 1.47 1.30 .MS 

' . 20.2 5.93 39.2 7.1 2.57 2.4~ 19.3 4.2 1.80 1.45 1.31 .560 

• 

" " " " " " 
" " " " " " " 

~ .. 
U. 
~, 

~, 

21.9 

." 
17.2 

~, 

~, 

n .• 
~ .. 
17.9 

15.8 
13.6 

11 .00 69.6 

9.7:1 6:1.5 
S ...... M.9 

7.11 46.9 
6.43 42.8 

~75 38.5 
~06 34.1 

U .S 42.9 

7.69 ]7.8 
6.48 :n.4 

5.81 29.6 
5.:!!> 26.7 
4.62 23.7 

l .ge 20.6 

14.1 2~ 3.~ 

12.5 2.53 3.00 

10.9 2.[>5 2.95 
9.2 U7 2.9\ 
8.4 2.[16 2 .• 

7.5 U9 2.86 
6.6 2.60 '1.83 

9.7 2.20 2.56 
8.4 2.'12 '1.5\ 

7.1 2.'101 H6 
6.5 2.'101 '1 ...... 

58 2.25 2.4'1 

5.1 2.26 '1.39 

4.' 2.'17 '1.37 

11.6 3.9 1.03 1.06 

10.5 3.5 1.04 1.00 

9.4 3.1 1.06 .95 

" I 2.6 1.01 .91 

7.4 2.4 1.01 .88 

6.7 2.2 1.011 .86 

6.0 1.9 1.09 .83 

10.2 3.5 1.01 1.06 

9.1 3.0 1.09 1.01 

7.8 2.6 UO .96 
7.2 2.4 Ul .94 

6.5 2.1 Ul .92 

5.& 1.9 U2 .119 

5.1 1.6 U3 .17 

.15 .2 47 

.85 .253 

.85 .258 

~ .~ 

.86 .261; ' 

~ .~ 

m .'" 

.86 .318 

~ .~ 

~ .= ., ", 

m .", ... . '" .. m 
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ST. PAUL FOUNDRY & MANUFACTURING CO. 33 

ANGLES 
UNEQUAL L EGS >'l1 Jt- - - - --rIC 

PROPERTIES FOR DESIGN ING' L 
b 
_.-

••• 

." 

5 . 3).i 

--, 

- AX,. x.x 

r.. '. , 

27.2 7.911 27.7 7.1 1.86 2.11 9.a 
23.6 6.94 2-1 .5 6.3 1.88 V;., •. 7 

20.0 5.1116 11.1 5.3 1.90 2.03 7.~ 

18.1 !..ll 19.3 4.4 1.90 2m 6.9 

16.1 4.15 17.4 4.3 un 1.91) 6.3 

14.3 4.18 15.5 3.8 1.92 196M 

11.3 l.61 U.$ 3.3 1.93 1.94 4.9 

10.3 J .03 11.4 1.4 1.94 1.92 4.1 

AX'S v.y .x,. z.z 
, ... 

3.' 1.11 1.12 .$I; .421 
3.0 1.12 1.01 .$I; .428 

2.5 1.13 1.03 .86 .4~ 

2.3 114 1.01 .87 .438 

2.1 1.15 .99 .87 .~ 

1.9 1.16 .96 .87 .4-43 

1.6 1.17 .94 .1$8 .4046 

1.4 1.17 .92 .88 .4049 

15.3 4.00 16.6 4.2 1.92 2.01 4.3 1.6 .97 .$.1 .76 .344 

.79 .n .3!iO 

.76 .n .m 

.74 .78 .JM 

11.7 J.41 12.9 3.1 1.94 2.04 3.3 1.2 .99 

9.8 U7 10.9 2.7 1.~ 2.01 2.9 1.0 1.00 

7.9 2.31 8.9 2.2 1.96 1.91) 2.3 0.85 1.01 

19.8 MI 13.9 U 1.» 1.75 5.6 
16.8 4.92 12.0 3.7 1.56 1.71) 4.4 

13.6 4.00 10.0 l,G l .sa 1.66 '.1 
12.0 3.53 8.') 2.6 1.59 1.63 3.6 

10.4 3.05 7.4 2,3 1.60 1.61 l .2 

8.7 2.56 6.6 1.9 1.61 1.59 2,7 

7.0 2.06 5.4 1.6 1.61 1.56 2.2 

2.2 .98 1.00 .75 .*' 
1.9 .99 .')5 .75 .• n 
1.6 1.0t .91 .75 .479 

1.' 1.01 .as .76 .482 

1.2 1.02 .86 .76 .486 

1.0 1.03 .&I .76 .439 

.$.1 1-04 .81 .76 .492 

~.3 ).i 12.8 3.75 'H 2.9 1.59 1.75 1.6 1.1 .8l .n .65 .~7 

11.3 3.31 8,' 2.6 1.60 1.73 2.3 

9.8 286 7.' 2.2 1.61 1,70 2 .0 

' .2 24(1 6 ,] 1.9 1.61 U" I.' 
6,6 1.9<1 5,1 1.5 1.62 1.66 1.4 

1.0 .&I .73 .65 .361 

.1!It .&I .70 .65 .364 

.75 85 .68 .66 .368 

.61 .86 .66 .66 .371 
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• n 
ANGLES 

'\~T L U N EQUAL LEGS 

PROPERTIES FOR DESIGNING 

F\ 
,,)I •• )I.X A ••• y. y , ",. •• Z·Z -. - - , 1_' , ! t· - I:. - , , , , 

, , ~ " " ~ 
, , .... .... , ' I' .. ," " 14.7 ." ••• , .• ,n ' .H u U ,~ loon ' 70S 

" II.' ,~ " ... '.n , .~ ,. ... ,~ ':1 n ,~ 

~ 10.6 ,~ U U , .• ' .n ,. , .. ,~ n m 

" .. , '.Q ... U , .~ \.21 ,. U ,~ ~ " . ,~ 

" 
,., ,.~ , .. ... '" 1.1' ,. , .. 1.07 .~ " .7>1 

" .. , 1.81 ... , .. w l.le ,., " ,m ... " ,~ .. , " 13.6 ,~ ••• u ' .n ... , ... , .. .. ... ~ .~ 

• 11.1 ,~ " ... ,~ ,~ , .. ... .. .U .~ ., 
" u uo u ,., , ... '" ... , .• R • • ~, 

" .. ,.~ •• ... '" , ... ... R • n • ... , 
" '-' ' .M " U '" , ... ,., .n " n " .... 
" u ,m u , .. ". ,-" , .• " •• " .. .. 

,.' • '" '" " u ,m 1.11 u ... " " 
., '" 

" •. , '" " ... ,. 1.10 " .. M " . ., '" • , .. '" ,., ,., ,. , . ... " .. .U . ., n, 

" ... ,.~ U .M 1.10 ,. ... .n .~ " .U ~ 

U ••• '.M ... .n 1.11 ,.., ... .. ... .n .U .m 

3",.2", • ••• '.n 10 , .. , ... , ... , .• .n .n . n ... ... 
~ U 2 .• 3 , .. U ' .M 1.11 ... ... . .. ... •• .O~l 

" 02 2.11 , .. ,., 1.10 1.1e ... ... . n .. . . .. ~ 
" .. '.n ... •• 1.11 1.14 .M ~ .n ... .. . ~, 

" ••• ,.~ OJ .n 1.12 1.11 .n ... . .. " .. -
A MER ICA N I NSTITUTE O F ST EEL CO N STRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 3S 

• 

"L1 ANGLES 
x_ t- -.----rx UNEQUAL LEGS L 

__ 1 PROPERTIES FOR DESI G NING 

r\ 
-- AX.S x .x 

, 
w_ 
r.:. 'w 

... ' ...... ...... z.z 

• TI~ a-- ---- -- -- -- -- --------------'" ... L.. I." ... .... ... I.. .... .... ... I.. ... 

h2J.1 ~ 

'" 

?h.l 'j 

,.," 

•• 
" •• 
J< 

" ~ 
" " J< 

•• 
" •• ., 
•• 
" •• 
J< 

•• 
" " " 
" " " 

8.! no 21 1.0 .91 100 I .J 7t 1'2 .~ .52 .661 

1.S 1.2, " .91 .'.W 911 12 .M .73 .73 .52 .en 
e., • '.W U .II .91 911 I 0 ~ .7. .71 .52 .118 

U 162 " .619 .9< !Il .'JIO ' 9 .7. .68 .$3 .&110 
. ! '.J' I 2 .!Ie .915 9' " to ~ .66 .SJ 6It 

1.1 ':5 • 9 ' .0 
U 200 .1 .t9 

.'.W 1.(111 .1.1 43 ,tit 

.tJ .<21 

.43 .421 

.43 .43~ 

.43 .440 

.... .446 

!.9 ' .13 I.! .18 

.9) 1.06 ,el 

.94 ' .Ot .!>I 
95 1.02 .• , ! .O • t1 1.1 .611 

• I '.19 11 .!>I 95 .99 .39 
J.07 'JIO ... .. , .97 91 .:11 

).... '.!II) 
' .5 1.3. 

1.62 HI6 
21! .11 

.7 '.J6 
3.'11 II! 

319 .94 
2.... 1'2 

V7 

2.12 

'" 
,.> 
, ~ 

'" 

." oM .n 

.19 .7 .18 

.6! .38 .18 

.!1 .29 .79 

.12 .!>2 .18 

.11 .... .79 

.59 .l6 .79 

46 .21 .80 

.» .~ .62 

2$ " .~ 
.11 .13 .&I 

.20 .18 .!>I 

.'8 .It .M 
11 .09 .56 

.IJ .!1 ..)II ..51 ..51 

.II .• ~ .31 ..51 .!Ie 

.79 .37 .n .59 .!>I 

.7G ,29 .20 .60 .!1 

.92 22 .20 .40 .42 

.'JIO .19 .11 .41 .40 

.. .Ie ... .41 .l8 

.15 .11 11 .42 .3$ 

.42 .61 ' 

.42 .620 

.42 .6211 

.43 .&:11 

.66 .• ! 1< .41 .• , ..)2 .$tl 

.64 .12 .11 .tt .39 ..)2 .56 . 

.62 .09 .01 .t~ .31 .n .W 

.60 .09 .10 .J! .3$ .'0 .4116 

.M .01 .01 .l6 ..J3 .21 .4911 

.M .~ .01) .31 .31 .:r7 .iI06 
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1 TWO EQUAL ANGLES 
x~F~ ir PROPERTIES OF SECTIONS 

I 
Y 

~~I~~.t ! A~ra AXIS X -X RADII OF GYRATION ABOUT A XIS V-V 

Size Thlck- I Back to Back of Angl&$, I ncho. .... 
2 I 2 

I S r y Angles Angles 
I -- - - -- 0 X % ~ % X In. In. Lb. In.T In.' In,1 In. In. 

---- - - -- -- - - -- -- - - -- -- --
8,8 lYo 11 3.8 33.46 195.9 35.1 2.42 2.41 3.42 3.50 3.55 3.60 3.64 3.69 

1 102.0 30.00 178.0 31.6 2.44 2.37 3.40 3.49 3.53 3.58 3.62 3.67 
Y8 90.0 26.46 159.2 28.0 2.45 2.32 3.38 3.46 3.51 3.55 3.60 3.64 
X 77.8 22.88 139.5 24.4 2.47 2.28 3.36 3.45 3.49 3.54 3.58 3.63 
% 65.4 19.22 118.9 20.6 2.49 2.23 3.34 3.42 3.47 3.51 3.56 3.60 
~, 59.2 17.36 108.2 18.7 2.50 2.21 3.33 3.41 3.46 3.50 3.55 3.59 
I ' 52.8 15.50 97.3 16.7 2.50 2.19 3.33 3.41 3.45 3.50 3.54 3.59 , 2 

6 , 6 ! 74 .8 22.00 70.9 17.1 1.80 1.86 2.59 2.68 2.72 2.77 2.82 2.87 
Y8 66.2 19.46 63.8 15.3 1.81 1.82 2.57 2.66 2.70 2.75 2.80 2.85 
X 57.4 16.88 56.3 13.3 1.83 1.78 2.55 2.64 2.68 2.73 2.78 2.82 
% 48.4 14.22 48.3 11.3 1.64 1.73 2.53 2.62 2.66 2.71 2.75 2.80 
% 43.8 12.86 44 .1 10.3 1.85 1.71 2.52 2.60 2.65 2.69 2.74 2.78 
I ~ 39.2 11.50 39.8 9.2 1.86 1.68 2.51 2.59 2.64 2.68 2.73 2.77 
l1, 34.4 10.12 35.4 8.1 1.87 1.66 2.50 2.58 2.63 2.67 2.72 2.76 
% 29.8 8 .72 30.8 7.1 1.88 1.64 2.49 2.58 2.62 2.66 2.71 2.76 

5,5 Y8 54.4 15.96 35.5 10.3 1.49 1.57 2.17 2.26 2.31 2.35 2.40 2.45 
X 47.2 13.88 31.5 9.1 1.51 1.52 2.14 2.23 2.28 2.32 2.37 2.42 
% 40.0 11.72 27.2 7 .7 1.52 1.48 2.12 2.21 2.26 2.30 2.35 2.40 
~ 32.4 9.50 22.5 6.3 1.54 1.43 2.10 2.19 2.23 2.28 2.32 2.37 
l10 28.6 8.36 20.0 5.6 1.55 1.41 2.09 2.18 2.22 2.27 2.31 2.36 
% 24.6 7.22 17.5 4 .8 1.56 1.39 2.09 2.17 2.22 2.26 2.31 2.35 

4 , 4 X 37.0 10.88 15.3 5.6 1.19 1.27 1.74 1.83 1.88 1.93 1.98 2.03 
% 31.4 9.22 13.3 4 .8 1.20 1.23 1.72 1.81 1.86 1.91 1.96 2.01 
~ 25.6 7.50 11.1 2 3.9 1.22 1.18 1.70 1.78 1.83 1.88 1.93 1.98 
!i'6 22.6 6.62 9.9 3.5 1.23 1.16 1.69 1.77 1.82 1.87 1.92 1.96 
% 19.6 5.72 8.7 3.0 1.23 1.14 1.68 1.77 1.81 1.86 1.91 1.95 
~, 16.4 4.80 7.4 2.6 1.24 1.12 1.67 1.75 1.80 1.64 1.89 1.94 
X 13.2 3.88 6.1 2.1 1.25 1.09 1.66 1.74 1.79 1.83 1.88 1.93 

3Hx3~ ~ 22.2 6.50 7.3 3.0 1.06 1.06 1.50 1.59 1.64 1.68 1.73 1.78 
11, 19.6 5.74 6.5 2.6 1.07 1.04 1.49 1.57 1.62 1.67 1.71 1.76 
% 17.0 4.96 5.7 2.3 1.07 1.01 1.48 1.56 1.61 1.66 1.70 1.75 

!" 14.4 4.18 4.9 2.0 1.08 .99 1.47 1.55 1.60 1.65 1.69 1.74 
X 11.6 3.38 4.0 1.6 1.09 .97 1.46 1.55 1.59 1.64 1.68 1.73 

3 , 3 ~ 18.8 5.50 4.4 2.1 .90 .93 1.29 1.39 1.43 1.48 1.53 1.58 
l10 16.6 4.86 4.0 1.9 .91 .91 1.28 1.38 1.42 1.47 1.52 1.57 
% 14.4 4.22 3.5 1.7 .91 .89 1.28 1.37 1.41 1.46 1.51 1.56 
~, 12.2 3.56 3.0 1.4 .92 .87 1.26 1.35 1.40 1.44 1.49 1.54 
X 9.8 2.88 2.5 1.2 .93 .84 1.25 1.34 1.38 1.43 1.48 1.53 

2~'2~ ~ 15.4 4.50 2.5 1.4 .74 .81 1.10 1.19 1.24 1.29 1.34 1.40 
% 11.8 3.46 2.0 1.1 .75 .76 1.07 1.16 1.21 1.26 1.31 1 36 
;{o 10.0 2.94 1.7 1.0 .76 .74 1.06 1.15 1.20 1.25 1.30 1.35 
X 8.2 2.38 1.4 0.8 .77 .72 1.05 1.14 1.19 1.24 1.29 1.34 

2,2 % 9.4 2.72 1.0 0.7 .59 .64 .87 .97 1.02 1.07 1.12 1.18 
~, 7.84 2.30 0.8 0.6 .60 .61 .86 .95 1.00 1.05 1.10 1.16 
X 6.38 1.88 0.7 0.5 .61 .59 .85 .94 .99 1.04 1.09 1.14 
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TWO UNEQUAL ANGLES 
J -,r PROPERTIES OF SECTIONS ~ SHORT LEGS BACK TO BACK 

:~i~~t A"" 
AXIS X-X RADII OF' GVRATION ABOUT AXIS V-V 

Size Thick- of Back to Back of Angles, Inchel 
nau 2 2 I S r y Angle. Angles 

----- ---- -- ---- - - 0 !4 ~ y.; ~ ~ In. In. Lb. In,t In.' In.' In. In. 
--- ---- -- -- ---- -- - - -- ---- -- - -

9x4 1 81.6 24.00 24.0 8.0 1.00 1.00 4.51 4.61 4.66 4.71 4.76 4.80 
% 72.2 21.22 21.6 7.2 1.01 .95 4.48 4.58 4.63 4.66 4.73 4.78 
~ 62.6 18.38 19.2 6.2 1.02 .91 4.46 4.56 4.61 4.65 4.70 4.75 
% 52.6 15.46 16.6 5.2 1.04 .66 4.43 4.53 4.58 4.63 4.68 4.73 
~ 47.6 14.00 15.2 4.8 1.04 .83 4.42 4.51 4.56 4.61 4.66 4.71 
y.; 42.6 12.50 13.8 4.4 1.05 .81 4.41 4.51 4.55 4.60 4.65 4.70 

8x6 1 68.4 26.00 77.6 17.8 1.73 1.65 3.64 3.73 3.78 3.82 3.87 3.92 
Ji 78.2 22.96 69.7 15.9 1.74 1.61 3.62 3.71 3.76 3.81 3.85 3.90 
~ 67.6 19.68 61.4 13.8 1.76 1.56 3.60 3.69 3.73 3.78 3.83 3.87 
~ 57.0 16.72 52.7 11.8 1.77 1.52 3.58 3.67 3.72 3.76 3.81 3.85 
~ 51.4 15.12 48.1 10.7 1.78 1.50 3.57 3.66 3.70 3.75 3.79 3.84 
y.; 46.0 13.50 43.4 9.6 1.79 1.47 3.56 3.65 3.69 3.74 3.78 3.83 
U. 40.4 11.86 38.5 8.5 1.80 1.45 3.55 3.64 3.68 3.73 3.77 3.82 

8x4 1 74.8 22.00 23.3 7.9 1.03 1.05 3.95 4.05 4.10 4.15 4.20 4.25 
% 66.2 19.46 21.1 7.0 1.04 1.00 3.93 4.02 4.07 4.12 4.17 4.22 
~ 57.4 16.68 18.7 6.1 1.05 .95 3.90 3.99 4.04 4.09 4.14 4.19 
% 48.4 14.22 16.2 5.2 1.07 .91 3.68 3.98 4.02 4.07 4.12 4.17 
~ 43.8 12.66 14.8 4.8 1.07 .68 3.87 3.96 4.01 4.06 4.10 4.15 
y.; 39.2 11.50 13.5 4.3 1.08 .86 3.86 3.95 4.00 4.05 4.09 4.14 
U. 34.4 10.12 12.0 3.8 1.09 .83 3.85 3.94 3.99 4.04 4.07 4.12 

7x4 % 60.4 17.72 20.4 6.9 1.07 1.05 3.37 3.46 3.51 3.56 3.61 3.66 
~ 52.4 15.38 18.1 6.1 1.09 1.01 3.35 3.44 3.49 3.54 3.59 3.64 
% 44.2 12.96 15.7 5.2 1.10 .96 3.32 3.42 3.47 3.51 3.56 3.61 
~. 40.0 11.74 14.4 4.8 1.11 .94 3.32 3.41 3.46 3.50 3.55 3.60 
y.; 35.8 10.50 13.0 4.2 1.11 .92 3.31 3.40 3.45 3.49 3.54 3.59 
U. 31.6 9.24 11.6 3.8 1.12 .89 3.29 3.39 3.43 3.48 3.53 3.57 
% 27.2 7.96 10.2 3.3 1.13 .87 3.28 3.38 3.42 3.47 3.52 3.56 

6x4 % 54.4 15.96 19.5 6.8 1.11 1.12 2.82 2.92 2.97 3.02 3.06 3.11 
~ 47.2 13.68 17.4 5.9 1.12 1.08 2.80 2.90 2.95 2.99 3.04 3.09 
~ 40.0 11.72 15.0 5.1 1.13 1.03 2.78 2.87 2.92 2.97 3.01 3.06 
~ 36.2 10.62 13.8 4.6 1.14 1.01 2.77 2.86 2.91 2.96 3.00 3.05 
)~ 32.4 9.50 12.5 4.2 1.15 .99 2.76 2.85 2.90 2.95 2.99 3.04 
U. 28.6 8.36 11.2 3.7 1.16 .96 2.75 2.84 2.68 2.93 2.98 3.03 
% 24.6 7.22 9.8 3.2 1.17 .94 2.74 2.83 2.87 2.!)2 2.97 3.02 

6x3y'; y.; 30.6 9.00 8.5 3.2 .97 .83 2.83 2.92 2.97 3.02 3.07 3.12 
% 23.4 6.84 6.7 2.5 .99 .79 2.81 2.90 2.95 3.00 3.05 3.09 
U. 19.6 5.74 5.7 2.1 1.00 .76 2.80 2.89 2.94 2.99 3.03 3.08 

5x3y'; ~ 39.6 11.62 11.1 4.4 .98 1.00 2.34 2.43 2.48 2.53 2.58 2.63 
~ 33.6 9.84 9.7 3.8 .99 .95 2.31 2.40 2.45 2.50 2.55 2.60 
y.; 27.2 8.00 8.1 3.1 1.01 .91 2.29 2.38 2.43 2.48 2.53 2.58 
U. 24.0 7.06 7.3 2.8 1.01 .88 2.28 2.37 2.41 2.46 2.51 2.56 
~ 20.8 6.10 6.4 2.4 1.02 .86 2.27 2.36 2.40 2.45 2.50 2.55 
U. 17.4 5.12 5.4 2.0 1.03 .84 2.26 2.35 2.38 2.43 2.48 2.53 

5x3 y.; 25.6 7.50 5.2 2.3 .83 .75 2.36 2.46 2.50 2.55 2.60 2.65 
% 19.6 5.72 4.1 1.8 .84 .70 2.34 2.43 2.48 2.53 2.58 2.63 
U. 16.4 4.80 3.5 1.5 .85 .68 2.33 2.42 2.47 2.52 2.57 2.62 
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TWO UNEQUAL ANGLES 

PROPERTIES OF SECTIONS 

SHOR T L EGS SAC K T O SACK 

A •• S "·X - , , -- , , 
,.. IlL .... t... ..... .... '" ... 

•• lJ.i ~ 29.. 8.60 9.0 3.7 
J.i 23.8 7.00 7.6 l.O 

." 

!f. 21.2 6.18 6.8 2.7 
~ 18,2 5.3-0 6.0 23 
~ 15.. ..~ 5.1 20 
Yo 12.. 3.62 •. 2 1.6 

21.2 1.96 5.7 
Z1.2 6.~ •. 8 
19.6 !>.7~ 4.4 
11.11 4.~ l.8 
14.4 4,18 3.3 
11.6 3,)8 2.1 

" " " ... ,., .. , 
3J.i . 3 J.i "2()4 600 4.1 2.2 !,. 182 ~.:lO 4.2 2.0 

" 1~,8 460 3.7 1.7 
~ .13.2 386 U 1.4 
U 10.8 3.12 26 1.2 

3)-i. 2J.i H 

" " " " 3 . 2J.i ~. 

!. 

" " " ]x 2 J.i 

" " " " " " " " " 

11.8 ~,5(I 2.1 
16,6 4.86 2.5 
14.4 4.2'2 2.2 
12,2 3,r.c; 1.9 
9,8 2,88 1.6 

17.0 500 2.6 
1!>.2 H2 2.4 
13.2 3&1 2.1 
11.2 3,24 1,8 
9,0 262 1.5 

1~.4 4,~ 1.3 
13.6 4,00 1.2 
U .8 H6 1.1 
10.0 2.94 0,9 
8.2 2,)8 0,8 
6.1 1.80 0.6 

10.6 3.10 1.0 
9,0 2,62 0.9 
7.2 2.12 0.7 
5,5 '-62 Q.6 

.. , , .. ,., ,., , .. 
,., .., .. , .. , , .. 
" ,. 
" " " , .. 
" " " , .• 

1.01 1.04 I.n 1.87 1.91 1.96 2.1)1 2.06 
1.04 1.00 1.76 1.85 un 1.901 1.99 2,04 
l.o!i .98 1.75 1.&1 1.89 1.901 1.98 2,03 
1.06 ,96 I.H 1.83 1.88 1,92 1.97 2,02 
1.(17 .93 1.73 1.81 1.86 1,91 1.96 2.00 
U)7 .91 1.12 1,80 1.115 1.90 1.901 1.99 

.87 1.&1 1.901 

.83 1,82 1.92 

.~ 1,81 1 '~ 

.nt 1.80 1.(1\1 

.76 1.79 , 1.88 

.74 1.78 1.87 

1.99 2,03 2.oa 2.14 
1.9$ 2 .01 2.06 2.11 
1.95 1.99 2.04 2.09 
'.104 1.\18 ~.W ,WII 
1.93 1.97 2.02 2.07 
1.92 1.96 2.01 2.06 

.88 .88 1.!S6 1.15.5 1,10 1.15 1.80 1.115 
,89 .86 1.S4 1.63 1,68 1.73 1.78 1.83 
,90 .83 1.53 1.62 1,67 1.12 I.n 1.82 
,90 ,81 1.62 '-61 1.66 1.71 1.78 1.81 
~1 ,]9 1.62 1.61 1.15.5 1.10 1.75 1.80 

,10 .10 1.62 1.71 1.76 1.81 1.86 1.91 
,71 .88 1.61 1.10 1,7~ 1.80 1.110 1.90 
.12 .66 1.61 1.69 1.14 1.79 1.84 1.89 
,73 .&1 1.60 1.88 1.13 I.n Lin ' .88 
,74 .61 1.!oS 1.67 1.71 1.76 L81 1.86 

.12 .75 1.35 1.45 1.50 I.~ 1.60 1.15.5 

.73 .73 1 14 1.44 1.49 1.501 1.59 1.&1 

.74 .71 1.34 1.43 1.4.11 Ul 1.511 1.63 

.74 .68 1.32 1.41 1.'16 1.51 1.!S6 1.60 

.75 .66 1.31 140 1.45 1.50 1.55 1.60 

.55 .M 1.42 1.62 1.57 1.62 1.67 1.73 

.55 .!S6 1.41 1.51 1.!S6 1.61 1.15.5 1.71 

.~ .S4 1.40 1.49 1 S4 1.':>9 1.64 1.69 

.57 .52 1.39 1.48 I.!>l I.M 1.63 1.68 

.57 .49 1.38 1.47 1.52 1.57 1.62 1.67 

.58 .47 1.37 10!6 1.51 1.!S6 1.61 1.66 

.511 1.13 1.2'2 1.27 1.32 

.56
1

1.12 1.21 1."2(; I.Jl 
.501 I 1.11 1.20 1.~ 1.:10 
.51 ! 1.11) I 1.19 I 1.~ 1.29 

.~ 

1.17 .. ~ 
•. > 

1.43 
1.42 
•. <> 
.~ 
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ST. PAUL FOUNDRY & MANUFACTURING CO. 41 

,IF STRUCTURAL TEES 
CUT FROM 'IF BEAMS T DIMENSIONS AND 

PROPERTIES FOR DESIGNING , 

- A .. '. X.X .... ,. y .y - - -- r.. - • -........ - ,- w_ '!::. _ I , , , , , , 

'" I-;;;:;-~ - .. - ~ -;;;:- -;;;:;- , .. ' ,"- .. •• . ' • ----- -- ----------- - -- -- -
STI' W ,~ • . 00 11.36 '6.M5 ,.., '" ~;r ." '" 4.13 612. 13.6 Ul 

,~ 41 .1~ ,." 16.~ U10 .- " n .' ,~ .~ ~. ." , .ro 

'" u ".'2 '6.!IM ,- ~, ,_. ~ .. ,~ '" '" 61.6 ,.~ 

on ,." '8_OJ 16.~''l ,~ --'" ,~ 'M I:~ 
~., ,.~ 

'" n_ "" 16.4~ , .. .= 'M. m ,~ .~ , ... , ... 
lT1IW " 

,,,. ... 12. 111 , ... . = ~. ", ' .M U, on. ., ,~ 
" " .n I'." ,,= 1.080 .m ~. e, ~,61 on 'M. '" .. , .. ... l UI IH'~1 1.100 . .., 

'" .... , ... .,. ,~. n .' 2.4~ .. " .. 18.00 12.000 ''''' '" '" .. , 5.61 ' .ro '31. m .., 
" U 11.112 11 .91'2 .... .~ .%. '" , ... on ,~ , ... '.M 

ST,tW ,ro ,,,. 1 6 .~ "'" ,.~ ~ ~. e, .... 3.13 431 . ... , ,.~ 

'" U IGi5J '~810 1.21$ .m '" , .... .... ." m . 49.5 ,q ,,. .. ~ .... '5_150 1.150 .715 ... .. , 'D '" .. , 43.' 3.43 

ST lt W ro ~ "" ,,~ 
,,.. .= .. ,. ." ." '3 ,,. I 22.1 u • 

ro " .ro .... ,,~ . -.... ", . . , , .. . ,. 114 . \ •.. U, 
~ 11.13 .. " 11.510 --51), ." '" .~ 

,,. I U , .. 
STI5W '00 ... 15.1' 15.105 1.315 . 71~ '" .. , . ~ 3.31 ~ . ... ••• M 21.95 15.06 15.c..o 1.0 $5 .110 .ro. 444 ,\ 4 _3 1 ,,. 312. 41 .5 , .. .. ~.~ '4.'" .. ~ ,,.. ... 411. ... , ." 3.23 ,~ I 36,1 , .. 
S . , 5W' .. 'II." ' 5.15 IU.IOI ,~ .615 • ro. '" .... , .. " 17.5 2.1' .. ".n 15,01 'O , ~I .~ ~ ... ,n .. ~ , ... Y . '" '" .. 11.01 15_00 lO.:lOO -~ no D .' .. " , .. " ... '" ... ,,. I • . " • 0 ..... -~ ... ~, ' 00 • • 00 ". ". ' .00 

ST 13 W :' ,.00 , ... .. ~ 1.190 .m '" '" ,. ' .91 .. . ". 3.1$ 
un 13.!!4 '4.0'11 ,.~ .~ ~~ D' 1.81 ' .91 '" n.' 3.12 

n. ,,-" 13.44 13._ ~ .~ " •• , ... , ... ~ . ... , '" 
ST .3W " '6.11 1).$4 10.010 .m .,ro -... , .. , 3.42 ... ... 2.1' 

" a.o, ''', 10.0" D' .518 ~ n. ... m .. 129 '00 ., 1l_1l3 13.'5 .... .147 .... ,~ 23.7 ." '" ". 11 .5 ,~ 

AMERICAN INSTIT UT E OF STEE L CONSTRUCTION 



42 ST. PAUL FOUNDRY & MANUFACTURING CO. 

T 
STRUCTURAL TEES 

CUT FROM W BEAMS 

DIMENSIONS AND 

PROPERTIES FOR DESIGNING 

= 
ST12 W 

ST 12 W 

STI2'N 

ST10 'N 

ST l0 W 

ST10'N 

orr OW 

orr .~ 

orr . ~ 

_ Doo<>o""'" _ AX •• X.X AX' . V_V 

r:. .... r":. w_ ";.-:;-:- T.:=:. 1 S r y ~I S r 

l" 'n.' .... fo..-- ~ ,.. ~ -;;;;-1""::" 'n. ~ , ... 1--;;;-
eo 235-4 12.36 14.091 1.135 .656 271.627.6 3 . ..0 2.M 246.3

1

35.0 3.2J 
72. 21.31 12.24 14.043 1.020 .60S 246.225.2 3 . ..0 2.43 217.130.9 3.19 

~ :~~ :~~ i~~ .~ .~ ~.~ ~ f~ ~~ i~l~j !~ 
38 11.18 11.95 a~ .682 .4400 151.1 16.9 3.68 300 3a~185 1.85 

g. ::~ :::~ :;:~~ 1:: :: :;;::~ ~:~ ~.:~ :::~I~: !:~ 

; ;;:; ;;.~ 1;:~ :~ ; ;;~ ;;~ ;~ ;; 1;1:;~ ~; 
36.~ 10.73 10.62 8.m .7..0 .4!6 1102 13.7 l.21 2.60 331 798 176 
34 10.01 10.~7 8.210 .685 .430 IOU 1M 3.20 2.!r9 30 7 1 74 
31 9.12 10.49 8.240 .615 .400 9:J.1 11.$ 3.21 2.!r9 26 64 1 71 

~7 lS.n !.t< 11.8J.l .991 .W/i '<)'l.S 13.9 2.47 I.N . 27 21.6 2.76 
52 15.43 9.16 11.192 .911 .5504 93.9 12.8 2.41 1.8:/ 115. 19.6 2.73 
43 14.11 9.OS 11.750 .831 .$12 85.31 1.1 2.0'61.73 103.4 17.6 2.71 

; 12.49 9.16 ,~ .91 1 .~ &4.4 11.9 ,.ro '.00 49.711.3 '00 
11.32 '.00 .~, .M' .47~ ~.3 H).6 ,y '.fi 4-4.310.1 ,~ 

M 10.28 '.00 8.7~ .751 'M M' . , J 2.57 ,~ ~ . ••• 7 1.95 

~ .~ .~ 8.715 .~ .~ 61.8 ." '.Y 1.93 ,.. 8.07 1.93 

~ ." 9.12 ,.'" .~ .416 M. ., 2.71 2.17 a 6.23 ,.~ 

~ . " .00 ,~ "" .~ M .' :~ 
2.71 :l.16 " . !:! 1.61 

~ '" '.00 ,,,,, .• ro .~ ~. , 2.71 2.14 " • '.M 

~ 14.11 8.16 11.m .". .m M.' ." 2.1 4 U7 '00. 18.0 2.71 

~ 12.!/4 ' .00 11.!iO\! .", . ~ M • 9.11 2.14 ,~ 92.6116.1 2.67 
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'9F' 
STRUCTURAL TEES 

CUT FROM W' BEAMS T DIMENSIONS ANO 
PROPERTIES FOR DESIGNING ,- ••.• )t_)t ." •• v-v - - -~.~ r:. ... • .-. ,-. - " 

w_ 
I ..... - , • • • , • • 

I----.-- -.. .., • • • ..' .' .. .. .' .' .. ----- -- -- -- -- -- -- - - - - - -
STIW ~ ,,~ '.1' .,'" '" ,~ ro" 9.4~ '3 1.11 ' U 10.2 ' ,00 

n.~ 10.43 .,~ 1 .543 ,m -~, 8.~7 ,a ' ,n ~. 9.11 1.93 

" ,~ .,,, ,~ .11~ ,~, ~, 7.11 2,27 1.73 M,' '00 1.91 
a ,~ .~ ,~ ~, ,~ U6 .,,, "a "ro ~, 7.14 'M 

Sf.w ~ ' ,M ' .Il 7.073 'a -42.2 6.77 ,,~ ' ,M 11 .• , ,~ . ,~ 

m O~ ." ,~ '" ~ ,a 6.10 ,,~ 1.87 IS.2 ,~ . ,~ 

ro '''' "" ,- '" ~, n, ." 2.37 .~ 13.3 ,~ .~ 

" ,~ 7.93 o,m ,'a '" ~, 5.10 2.·' ." 11.1 3.11 1.45 

Sf 7W 10!>.5 '"" 'M 15.800 .~ ,- 10'2.2 16.2 1.8 1 1.51 51 4.3
1
'65.1 4.07 

." a ,ro ,,~ IS.7~ .~ ,~ 00,' IS.2 · ,,. "n 489.861.2 ,,, 
00,' U 7.15 15.710 1.438 ,- ". 14 .4 "n . ,~ '165.1159.2 "" ~ n ,,, ,,~ 15.660 1.378 -". 13.4 "n 1.45 4-1 1.4

1
56 .• "" '" ~.al ,,~ 15.&00 1.313 -,., 12.9 "n 1.42 418.9

1

Sl.6 "" ~. n ,,, ' ,M ,,~ ,,., ,,. 
'" 12.1 1.15 "a 395.1 ~.1 4.01 

~ 23.24 ,,~ 15.550 1.188 ,,. ~, 11 .3 1.73 ' ,M 3n.~141.9 "" " n" ,~ 15.515 1.128 '" ~. 1M .n 1.31 
»1 ·r s.l '00 

" ro~ ,,. 15.f>O(\ . ,~ ,~ 62.1 10.2 "n .a 330.142.6 3.91 

Sf tW '" 19.99 ",. 14.140 .~ ,- ro" "n '" 1.11 283·' r)(l·5 3.77 

~,' 18.61 1.11 14 .6'lO -.610 ~, .,,, 1.1 1 "n 26).8115.9 ". 
"" 1149 ,,~ .. ~ '" "ro ~ , ,,. "ro "n 245.9

1
13.6 J.15 

'" 16.13 1.19 .. ~ '" ,~ ~, ,,. 
• ,M 

1.19 221.4,31.1 J.13 
51.5 15.13 1.13 14.515 '" ' M .2.4 7.10 1.67 1." 209.9

1
28.8 "n 

.7 .~ 13.91 "" 14~S ,'M ... ". OM 1.61 1.12 191.9
1
26.4 3.11 

43.5 IU8 ,,, 14.5 ,~ "ro ". ',M ' ,M '00 114.824.1 oro 
ST 1W ., 

"" 
,,, 12.0'23 ,no .451 37 .• ." 1.1. 1.21 112.1118.8 

,,, 
" 11 .• 1 ,ro 12000 .118 ,m ",' '00 1.1. 1.19 l03j'7.2 

,,, 
ST 1W " 10.88 7.10 10.0n ,~ ,'~ ". on . ,~ .," 66.71'33 ' ,M 

M 10.00 7.0) .• -. 7" .. , . n .o 5.1. 1.11 "ro 

~r; 
M 

~,' ' .91 O,M 10.000 ,,., .318 a " 5.13 · ,,. . ,~ 2 .• 5 

Sf 7 W n, m 6.97 ."" '" = m : ~9 
.,,, .,,. 

2U ;~ • . ,~ 

n ,,, 
'" 8.03 1 m ,~ n. .," ' ,M ~, . 1.91 

21.~ 0." ' ,M .,~ 

'" ,,,," no 4.02
1

' .87 . . ,U n. 5.6'1 .~ 
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44 ST. PAUL FOU NDRY & MANUFACTURING CO. 

T 
STRUCTURAL TEES 

CUT FROM \IF BEAMS 

DIMENSIONS AND 
PROPERTIES FOR DESIGNING 

"- .. ",. x·x "",. y.y _ D.- _ 
_ 

• ........... • __ Tlod; .....:r_ T .. _r':::-_ I S f yISr 

S1 7 W" 

516 W" 

.... .... ... 1-.;;,- ~ .... ..... .... ... I .... -;;;:;-10;:; , .. 
1-= I~-- ,-.. 
" " 

'M 

"" 4 .41 

6.n6 .513 

6.7SO .4!>l 

6.rn .383 

.313 2l.~ 

.287 21.1 

.270 19.0 

~.~2.~ 
3.0 2.~ 

3.5 2.oe 

1.50& 12 

1.56 10 

1.59 &7 

3.&1 1.49 

3.1 1.46 

'2.61 1.41 

80.~ 2].69 6.94 12.~15 

66.5 18.(,6 6.69 12.l&t 

60 17.M 6.!i6 12.320 

f>l 15.59 6.44 12.2lD 
49.5 14M 6.38 12.190 

46 13.53 6.31 12.155 

42.~ 12.49 6.25 12.1C6 

39.~ 11.61 6,19 12.060 

36 10.58 6.13 12.(140 

32.5 9.55 6.06 12.000 

1.486 .90$ 62.6 11.5 

1.236 .755 411.4 9.0 

1.106 .710 43.4 8.2 

.986 .620 36.7 7-01 

.921 .!i80 33.7 6.4 

.856 .!>4~ 31,0 1 ~'~ 

.796 .495 27.81 ..... 

.736 .470 25.8 5~ 

.671 .430 23.1 4 .5 

.606 .390 20.6 4.0 

1.63 1.41 2-43.138.9 3.20 

1.51 1.33 195 31.5 3.16 

1.51 
I., 
I." ", 
1.49 1.011 117, 19.5 3.07 

1.48 1.06 1011. 17.9 3.C6 

1.48 1.02 97 16.2 3.CH 

1.47 .M IJ7 14.6 3.02 

ST6W" 29 8.M 6.10 

7.80 6 .03 

10.014 .&11 oW 19.0 3,7 1.49 1.03 53. 10.7 

10.000 .576 .345 17.7 3.S4 1.51 1.02 48 9.6 

2.51 
,.~ ~. 

5T 6 'W" 25 

~ . .. 
5T 8 'W" 

ST6'W" 1 

7.36 6 .10 

6.62 6.03 

5.8$ 5.97 

6,12 
, ~ .... 

1.071 .&41 .371 18.7 3.8 1.60 1.17 21. ~'~ 
aCH2 .576 .l36 16.6 3.4 1.59 1.13 25. 6:" 

1.000 .~16 ,'290\ 14.4 2.94 1.50& 1.08 22. U 

6.5G5 .5'10 .lO5 15.3 

6.525 .465 .265 13.0 

6.500 .400 .240 11.4 

~.!4 1.70 
2 • ..- 1,(;9 

2. 1.1;9 

1.26 11. 3.6: I .SO 

1.22 9. 3.CH 1.47 

1.21 a. 2.5 1.44 

2.07 5.96 3.970 .22-4 .200 7.& U 1.92 1.16 1.1 .5 .74 

AMERICAN I NST ITUTE OF STEE L CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 45 

'r 
STRUCTURAL TEES 

CUT FROM W BEAMS T DIMENSION S AND 

PROPERTIES FOR OESI GNING ,- "'~ •• >C.>C "' ••• v-v .- _. --ow- I:. •• • .-. ,,,,,,, . - ,- . -...... - , , , , , , , - 10.:-,. , .. .. • .. .. . ' .. , • • . ' , .. 
-- -- -- -- -- -- -- - - - - - -

ST~W ~ 16.46 ,~ IG.41~ 1.248 'M ~. 6.42 ,.~ 1.21 m.7r·6 2.61 

~ " .n ,~ 'G.)4~ 1.118 .~ ~ .. ,~ ,.» 1.14 103.3'lO.G 'M ., 13,09 ,. IG.21~ .~ .6'~ 21.3 ' M ,~ 1.01 00. 3 11.6 ,~ ,.., 11.33 5.3 ' 10.1~ .. .m 17.7 4.10 ,~ ' .00 ... 71~. ' ,~ 

~ 'O.lo9 ,~ 10.170 .. .~ 'O 16.4 ,~ , .~ ... roo 913.9 ,~ 

D ,ro 5.19 10.111 .748 .4~7 14.~ ,~ ' .n .~ • 612.8 ,~ 

» .~ 5.U 10.075 .~ .41~ 12.8 ,~ 1.2' .M ~. 211.6 U7 

n , .. ,.~ 10.028 .618 .,.. 11.2 , .. US .. 51.~ 10.4 ,W 
~, ,ro , .00 10,000 ~ .~ "l.1 ,~ 1.18 " '6.~ '" ,~ 

ST5W n.' 6.62 ,~ • M .618 . ,~ 10.3 2.48 ,.~ ... •• .~ ,.00 

'9.~ 5.7' ',91 ,,.. .m .318 8.96 2.'9 ,.~ .M ., ,.~ '.M 
'8.5 ' M 'M '''' .• D .= ' .M , .. ' .n .M 18.2 .. ~ , .. 

ST 5 W , ' ,5 W 5.11 ,.~ .~ .m .. ,. '" ,~ '" 7.61 ,~ '" IU 3.67 , .. 5.762 .» .~, ,., 1.77 ,~ ,~ ." ,ro 1.3' 

10,~ 3.10 .... 5.700 '" .~ 6.3\ ,~ 1.43 '" 4.87 '" , .~ 
ST4W D .' ' .M .~ 8.287 .on .575 10.94 '" '" •• ., 10.7 2.12 

" .. ~ .n .m .. .510 9.11 '" ,.ro ... ,., 9,10 'l.IG 

" ,.~ . ro 8.'17 .~ .~ . ~ '00 ... .n 
~: 

,~ ,., 
ro 'M '.13 8077 .~ .~ 

,., 1.7, ... ... ., 
:.~ 

,. 
".1 I," .. ~ •. o:u - ,l' ~ . n ,M .. " "" '"' 15.5 .. ~ '.00 .. -.• n .. 4.31 ,.» ... " 18.~ ." 2.01 

ST .W " '.11 '.ro .. ~ '" .= ' .n '" 1.01 " 1G.8 :: ,.~ " ,~ 3.97 .~ '" .~, ,.~ , . ., '.00 ro .. , 1.61 

ST.W ! 'O 
,. ' .07 ,~ '" .~. 3.66

1 

'-'3 1.12 .~ .. " 1.61 '" .. , ,~ ' .00 ,~ "" .~ 3.2' 1.01 1.13 .. ,~ ,~ 1.16 
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<1 6 ST. PAUL FOUNDRY & MANUFACT URING CO . 

ST RUCTU RAL TEES 

. ~. T CUT FROM STANDARD BEAMS 

DIMENSIONS AND 

PROPERTIES FOR DESIGNING , - .... .. x·x u .• v·v - - -- r:. - • '"", ,-- ,- w.... ~ - , 

. ~ 
, , • , 

----~ •• • • • • .. •• • -'- .. -=: • ----
S,,' " , ... '00 $ 4T7 660 '" ~ 6 05 1.15 ,~ U . ..., 

'" , ... ." '00 "'" ... .. ... 4.26 I T7 '" ,n M' , .. 
ST e I 11.$ .. , .00 ,~ - .' 3 ,,, •• , ~ '.M .. ~ ' .M .. 

'U • . U '00 .. - .~ ~ , .. u, ' .n ,,, •. a ,.., 
'00 

"''' '" 5.11 '.00 .. ~ .~, .... 1"l.$ , .U ,.'" ,.'" ' .11 ' .Y .'" 
1"l.7 ,." • 00 .. '" .~, ». 7.11 .... 1.4$ ,.'" , ... , .~ .. 

" " ". U. ' .00 4 .Hl .. " .~ , '00 ,.n , ." 1.1$ 2.1$ '.00 .. 
U "l.U ' .00 .. -.. " .= .. 1.14 1.14 ." ' M .U ~ 

ST 3.$ I .. ,." ,.'" '''' ~ .. '" U U • .. M .... U • '" ." ,." ' .n ,~ .'" ~ .~ ". .. . " .. '" .n .n , 
8 T 3 I 

1::::-
1.$1 ' .00 ..... ~ .... 2.1l ' .00 ." ." 1.16 ." ." 
1.81 '.00 , .... .'" .'" ' .z .'" .U ." " .'" ." I 

A M ERICAN INSTITUT E O F STEEL CON STR UCTI ON 



ST. PAUL FOUNDRY & MAN UFACT URI NG CO . 41 

'r 
STRUCTURAL TEES 

CUT FROM M ISCELL ANEOUS 

T BEAMS 

DIMEN SIO NS AN D 
PROPERTIES FOR DESIG NING 

,~ i '-" ....... 
,,~,. v.v 

...... 0000" ..... .. ' ... __ ... T ... ,. -- ::-1 :~ I w: ~ : ;.-1 ,:. I~ I~ , I ' I ' w_ 
~~~ 

MISCELLANEOUS 

ST 6 8 11.00 1 3.N .. " i ' ~' .~ I ~ I'" ,~ ,.90 1,,63 227 1.13 .~ 

9.5 2." 6.08 4.01 0 .~. .~ 10.2 2,32 1.9' 1 , .61 11.&4 .n ." 
8.~ 2.43 6.00 1 4,000 .269

1 

.2JO 9.02 2,13 1.93 1.1(; 1.39 .ro .~ 

ST 5 8 •• ,~ 5.13 I 4.0'20 I .'" .2~ 16.XI 1.14 ,~ , .~ ". , .~ .~ 

•• 2.49 5.06 4.010 .m .NO 6.01 1,62 ,~ '.n 1.13 .M .~ ,. ,ro 5.00 1 4,000 • .'" .2)0 1 5.06 UO 1.57 U 7 ,~ .ro ." 
"" 5,75 'M U4 i3,~ 1 .~ .,ro 4.'5 1.16 1.57 ,~ '.00 ." .n 

"'" ,." ,n 
. I 

4.06 4.015 .314 .~. ,n 1.07 ' .n '.00 '.M .~ .M .. " 1,91 '.00 .. "" . ~ ,~ , .. .00 1.23 ,ro 1.31 .00 .~ 

ST 4 B '.00 1,48 ,." '''' .~ m 2.15 .n 1.21 ." '.00 " .~ 

ST 38 '.00 'M 3.13 .. ~ .~ .~ '00 .~ .~ " 2.16 1.01 ." ' .00 o.n '.00 .. "" .279 .,~ ,.~ .~ .~ " 1,44 . n .. 
ST 3 B •. n I.~ i 2.92 : 3.~ .,~ . 170 ... 00 1 .M .~ .~ .U ." 

JU NIOR 

ST 6 J r. 15.90 .." 6.00 • '.00 .= .175 .. ~ ,." ,." '''I ." .U .M 

ST UJ •. 5.15 .. " ." ,.~ .214 'M 4.', ,n '.n 1,72 ." .~ ." 
ST 5 J ,. .. " ,-" .00 ' .M .. ,~ ,.~ ." 1.62 '.M .~ .n ." 
ST • . 5J,. 3.n 1.10 ." ,.~ .," ,1 45 ,~ ." '" 'M .ro " " 
ST 4 J,. ". " ' .00 ,.~ .'" .m '" .~ 'n 1.18 " ,1 5 1 " 
ST 3.5 Jr. 2.75 .~ ,,, I '.00 . ,~ .,~ 1.01 .00 1.12 1.01 ." " " 
ST 3 J r. ,ro .M '.00 1.&4, .171 . 11. ... .n ." ~ I "" "" .M 

,AM ERICA N I NSTIT UTE OF ST EE L CONSTRUCT ION 



48 ST. PAUL FOUNDRY & MANUFACTURING CO. 

TEES 

DIMENSIONS T AND 

PROPERTIES FOR DESIGN ING 

"" •• x. x ~~ •• y.y --,..- ....-_ .. -.... ~ ... ~ .. ~ ISr' , St 
- "-"- -

... ~ .... .....!::... ... ~....!::....~~~....!::....~~....!:::.... 

~. lJ,i U.6 • . 00 3J,i 5 J.i 'iii 2.7 1.1 .82 .1& 5.2 2.1 1.1. 

5 oJ 11.5 3.37 3 • 

.". 13.5 3.97 4 • .. , 9.2 2.M 3 • 
402J.i 8.5 2.'18 2J.i 4 

'" '" 
7.11 2.29 3 
U 1.97 3 

, , 
3.2H al 1.77 2J,i 3 

" 
" 
" 
" 
" 

'lil 2.. 1.1 

'"' 6.l 2.0 1.39 1.31 2.1 1.1 .110 

J.i 5.7 2.0 1.20 1.1' U 1.4 .&4 

'"' 2.0 .90 .. .78 2.1 1.1 

'"' 1.2 .62 .69 ill 2.1 1.0 .92 

'"' '"' 1.&4 .. ~ • _ ~ ~ 
.. .. 1.61 .14 .90 .86 .75 .00 .62 .. .. .904 .51 .73 .611 .n .50 .~ 

2)11<2)1 M U7 Ui 2J.i '"' '"' 1.0 .59 .7. .76 .52 .42 .~ 
2J.i.2J.i 4 .6 1.33 2J.i 2J.i U U .74 .42 .75 .71 .34 :0 .~\ 

202 4 .• 1.26 2 
202 U2 1.C16 2 

, , 
.52 .32 .66 .65 .25 .22 .'18 

.44 .31 .509 .61 .2l .23 .43 

.37 .26 .59 .59 .11 .18 .42 

AMERICAN IN STITUTE OF STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 49 

:-7ij'~~: 
Z EES 

DIMENSIONS I AND , , PROPERTIES FOR DESIGNING 

... ",. - D'''tNSIQHS ... ,, '. x·x "''' ,. v-v .-. -~ r.:. - w_ -- • , • , , • , , 
-""'- -• " .' • • • ,., ,.' 

" 
,., .' w r-.---- ------ -- -- -- -- -- -- -- -- --

6 . 3M 21.1 6.19 •• ' . H ~ .. 11.2 ,~ 1M ,. .~ .~ 
15.7 .. ~ • 'H " 

~, ••• ,~ •• '-' 1.41 .~ 

5. J){ 17.9 .. ~ • '" " 19.2 •• un ••• , .. ". . .. 
16.4 4.81 •• '" ~ 19.1 ••• ." .. , , . '_M .n 
14.0 4 .10 .'. "' • ." •• ." •• , .. ." .n 
11 .6 '0 • '" " 13.4 . , ••• " " .~ ... 

4 • l\fl ". ' .Y . " ' . " 11 .2 ••• .. ~ ···1 '-' ." ." 
12.5 '.Y ." '" " .. ••• .~ ... ,., . -~ .n .,' ,~ ". '. " " ,. .~ " •• .~ .Y ., 2.41 • 3!' " " , . .. ~ .. , ••• .~ ." 

3 . 2'!' 12.6 'n "" " •• , .. 1.12 •• , . 1.15 .~ ... ' .M 2", • , .. , .. 1.16 '-' ... 1.11 .~ 

••• 1.97 2'!{. " 
,. ., 1.21 ,. ... 1.19 .~ 

• T_ .... Z- ... __ .... "", .... ,_...-.. ... _ .. _, .. , .......... ,-......... _ ..... _. 

AMER ICAN I NSTITUTE OF STEEL CONSTRUCTION 



50 ST. PAUL FOUNDRY & MANUFACTURING CO. 

"--J[ H BEARING PILES , 
: ._'if ! x- - _.- .... 

DIMENSIONS AND 
: .... PROPERTIES FDR DESIG NING .J.. , ..= 

, y , I , , 
.... .... ..... '1 

----- .- - .. ",. x-x A" •• V·" - -- r.. -- -. --- w_ - - , • • " .' , _. , • • r-t- w 
~ 

" .' • .. I-'-- .' .' .. ..' .' • 
'" ~.~ 14_234 ...... -... ,~. 172_' ..~ 44J.1 M.' '-" 

BP 14 '00 30.01 14.0.» 1 • • nM .~ .~ 10!.5.1 1110 •• .. ~ m .• ." '-" 

,4.14 ).i " ~" 13.~ 14.696 .e,6 .616 ~. , 131.2 .m "., ~ .. ' .M 

n n ... U ... lUA16 . '" .... m .• "" .~ .,., ~. '" 

... , " 21 .76 12..12':l ,:z.:n1 .~ . ~ _ . 
"-' , ,10 ' .... 7 "., '" 

12.,2 M 15.!iII 11 .711: 12.046 ••• . '" "' . P.' '.00 m. n .' , ... 

8P 10 !o7 1$.7$ 10.01 IO.n. .5&4 .~ 214.1 !II.' 4.1' 101).1 lU :t.4S 

10 . ,0 42 12.3.5 '.ne 10.0711 .• ,, .41' 

~. 

311 10.80 1.0'2 8.1M .44(1 ,44(1 110.1 2U 3.36 40.4 11.'i' 1.95 ... 
AMERICAN I NSTITUTE OF ST E EL CONSTRUCTION 



ST. PAUL FOUNDRY & MANU FACTURING CO. 51 

r-"--I 
l~ I WEIGHTS AND 

'f __ rC 'r DIMENSIONS 

RAILROAD RAILS 

" ~;~~':~ Area 01 lJ;m~ ... ;o ... Alia '- I 
OMi.n s....tiOD • • < • , , • I'oullda !!q. In . 

" " ". ,...-- - ". ". . 
, ~ 

lose.: 30 '.00 
!~ !~ 

l~ ~ 
. ... 116 -1.62 

AseE " 0 "'. '" ". "" ASCE 8. 0." '" 14.6 1.61 2,0:; 
MICE 8. 0." in :~ 

16.9 "" 2. 14 
ASC.: 70 6.81 U 19.7 1.70 2,22 
ASCE 73 7.33 22.9 1.77 , ... 
ASC.: so "'" 

, , 
~ " .. ,,'" 2.38 

ASCE •• .... ,. 
l~ W., "00 2.47 

A 1110-10 00 S.82 m " * 
38.7 '.00 '.M 

AliA-I! o. 8.87 1" lS 32.3 1,91 2.44 
ASCE D. 8./l:l 

* 
3f .4 1.97 2.611 

Ali A-A 'D. 0." , 
'" ~* 

48.9 2.23 2.76 
A llA-U , .. 0." 

!~ 
0(, ~ f 1.3 2.0" "" lose.: 80. .... " 

, 
,ij 

44.0 '" 2 73 
e.rn. Ill. 10,", 10.30 !~ 

, 34.4 1,82 '" A IIEA ". 11.25 , M.O 2.42 298 
AREA ( ale 12.9S , 0 , 88.2 2.6! ..,0 

Cun. Ill. ... 1332 0 '" '. W.O L93 2.8 1 

C'o"rt~.)' C.,necie lJIinoio Slfl:I CO. 

PROPERTIES FOR SMALL CHANNELS 

,.! .:., 
~~ .; i! . , .; -, ~.t 

, 
~j ~~ -SJ 

.!Lc 

"" 
~~ "" 

.~.c -51 . ' t:.! .- ~.! . - .' .- .... , ' 2] . - .- ., I • ... ." .. .! 
,i.! •• ~, ;;:~ 18 ,i, ~~ -, "4.; 

ii ii '. ~~ ~i Ii::oa ii .; 8 <. ,8 c _ ';8 • '" .- • ." . - • . " .- • ,-
--- - - -- - ---

~ 6 ~ 
, ... " a ~ 

0.151 

I~ ~ g l ~ , ~ " "" 0.41 , U. " 
, 

1 1.715 

a 
,. , 0,,. 

B 
, .OS , ,," 

0 .112 ' K 0." ~ 1.17 , , 2.32 
H ."' 'K H 1.18 1.53 ". H • ." 



52 ST. PAUL FOUNDRY & MANUFACTURING CO. 

WEIGHTS AND AREAS OF • AND 

• BARS 

ONE CUBIC FOOT OF STEEL WEIGIDNG 489.6 POUNDS 

IVclllM \\'~lIIhl W'I/rht lVe"h< 1)la ..... w .. . .. . ,." ,~ Dlamow .. . ., . m- Ar •• 
01 . or lI.r ". .. . .. . 01 • or , •. ""' , .. .. . 

Side 01 · ~ Un. per I.ln ""' "" S!de 01 • per Un, Pf'I' Un. "" ""' '00' ,W, t-"", ,.-
l ... n ... POund. PiiUiido" ;:!g •• "", '" .'"', In~_ I'o~,,'" l'om,d. >1<1, .110, ~. InII. 

• ... 
'.O i3 . ",ilio ',0039 ',OO3i " W.OO H.03 .. - ,."'" 

~ 
, JUID 25.04 Q.~7SD 7.~2 

.~' .~, .01M! .0123 
~ ~.ro ~AA Q.7'h\oe 7.M" 

.119 .00' .0052 .11216 34.~ :n.la 10.160 7.91118 

§ ,21~ .161 .000n .0.191 § 35.92 2820 IO.M3 1I.29M 
.,~ .261 ,(1977 .07e1 a7.31 N.~ 10.973 11.6179 
.478 .an .,- .11!11 38.73 30.42 !l.all, 8.~&2 
.M' ,511 .1914 .,~ 40.18 31.5(1 Ll.816 9.2_ 

~ .• w .00' "., ,~ 

~ 41 85 32.71 12.2[,0 9.(1211 
1.076 .8·M .31ft4 .248,"; n.14 3390 12.lIIIl II 1M178 

~ 1.32.'< 1.043 .311OG :m~ ~ 44.!IS 35.01/ LJ.HI 10.321 
,.~ I.:MZ .4727 46.24 30.31 13.698 W ... 

~ 
1.913 ,= .5&25 .HIS 

* 
4782 ~7 6IJ 14.01\3 II .OH 

2.245 1.7\1."1 - .61M 4P.42 ~" 14 . .\.J.~ 11.418 
,.~ 2.0.4 .,~ .11013 61.M 40.10 1~,018 11.193 , 2.V89 2.341 .8789 ."'" , 62. 71 41.40 15.1>04 12. 117 , 
"" 2.&10 ,- .78M ., M.40 42.73 16.000 12.r.0'08 

~ 
3.838 ~.OH 1.1ZS9 ... ~ M. 11 H 07 1ft.504 16~2 
4.:\03 3.379 ,.= .11940 .~1.85 45.H 17.016 13.364 
-1,795 J.711e 1.4102 1.107~ ~ 69.62 ~1l .83 17.535 13.712 

~ 
5,~ 1 2 4.113 I.M25 L.2"2n 

~ tiL.41 "~N 18.0013 1-I.I8(l 
5.851 .- 1.1127 1.3»11 1\3,2J 49.66 18.698 1-1 .001 
M2S ~1H9 ,.- 1.48-19 U MAA 5L.11 191-11 15.033 
7.026 6.618 ,.- L.ti230 68.95 U.r.s 19.691 15.411e 

~ 
,.., ... 702.'>00 I 1611 

~ 
M.M 61 .01 20.250 159(11 

8.301 6.521:1 2.4414 1,9175 71l.1S MM 21:1.818 1~,349 

~ 8.978 7.051 ,.- 2.0739 72.7a 61.12 21.391 16,SIlO 
.~ ,~ 2.'''17 ,.- , 74.70 ">1."7 21.9n IT.2~7 

S 10.41 8,178 3.0625 2.01053 S 16.71 tIIl.25 22.M3 11.721 
11.11 8773 3.28-52 ,.- 7S.n 6 1.S. 23. l tIIl 18 1110 
11 .95 "" 3. MM 27612 SO.81 63.46 23.10l011 18.665 • 1276 10.02 3.7539 2.U483 , 82.89 M.10 24.3 79 111,141 

• 13.tIIl 10.611 '.0000 3.141ft , 8HlO "" 2HIOO III.I!--H 

~ 1f.46 1 L.3f 4.l539 3.3-110 

~ 
87.14 /\\l.U 2U.".?9 2O.1".?9 

15.3~ 1~,06 4.51M ,.- 89.30 70.1-1 26.20l011 ".!O8".?9 , 16.27 12.78 4.7M2 3.71i83 91.4' ,,~ 26.910 21.135 

" 17.22 13,62 6.0625 3.9761 

~ 
113.72 73.CIO n.~ 21.&4S , 18. 19 !-I .U 6.3471 .- 95.~ 76.37 28.2"23 22.111& 

~ 19.18 16,07 ,~ 4.4301 "n 77.I~ ~M' 22.ft91 ro.ro 15.8(l 6,9U4 4 .&6$4 100.5 7895 N._ 23.221 

~ 
21.25 16.M .~ UoOl!l 

~ 
102.8 !IO.n 30.200 23.758 

n.U 11.53 .. - U~72 105.2 !l"l.&2 lO.9t! 24.:WI 
23.43 18.41.1 &.8_ &.4119 107.6 11-1.49 31.1141 24.850 
24.M 19.29 7.2227 6.072'1 110.0 M" a2.348 75._ 

~ 
2.\.71 ro.ro 7.M)25 ::~~ ~ 

117.4 M.H 33,01\3 25.~7 
~.~ 21.12 1.9102 114.9 110.72 33.1M ~.$35 
28.10 22.07 82GM 0.41/LS 117.4 92,17 34.616 27. 1011 
29.34 23.0. 8.4289 6.7711 1I9 .~ ,",.14 35.2304 21.688 



ST. PAUL FOUNDRY & MANUFACTURING CO. 53 

WEIGHTS AND AREAS OF • AND 
• BARS 

ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS 

Dlamot<:< 
0 1 · or 

aide 01 • 

1'n. 4 
1 2~.0 
127.5 
130.2 

132.8 
1 35,~ 
138.2 
140.' 

143.5 
'46.& 
1492 
1&2.1 

1M.' 
I &7.~ 
100.8 
1(5;I.G 

100.ft 
HW.& 
172.G 
1 7~.6 

178.1 
181.8 
18t 9 
ISS.I 

191.3 
lDt -I 
1977 _. 
"" , '107,G 
210.8 
21 4 .2 

21 7.6 
221.0 
22t.5 
227.9 

231.4 
234.9 
2311.6 
242. 1 

245.7 
24'.3 
252.9 
2~'U 

~ 00.3 
2&4 0 
2117.8 
271.6 

9G.14 
OS.14 
100.2 
10Il.2 

IiH .3 
106.4 '"' , 110.7 

112.$ 
(( 4 .9 
117.2 
119, t 

121.7 
123.9 
12&.2 
128.6 

130,9 
133 .2 
135.6 
137.9 

14(1.4 
142.8 
H~.3 
147,7 

1:.0.2 
152.7 
1(.5 .2 
IM.S 

100,3 
1(5;1.0 
lM,1I 
168,2 

170,9 
173.8 
1711.3 
179.0 

18U 

l~g 
19(j.1 

192.9 
195.8 
198.ft 
201.6 

"" .. '207.4 
2](1.3 
213.3 

H._ 
alI.7M 
37.&16 
~.= 

311.(l!I3 
39.M8 
-IO.MI 
-II.HI 

-I2,Zro 
43.0lI(l 
43,8\11 
44 723 

4~.6(5;I 
46. 4 ](1 
'7.ZM 
4S .1N 

49.(100 
t9.879 
60.7(1(1 
61.aoo 

li:m 
M.3DI 
55.316 

M'M 
67. 191 
MU4I 
69.0\18 

M.~ 
61.036 
62.016 

~-
64.000 
M.OIH 
00,016 
67.036 

H:~ 
70.14 1 
7 1.191 

72.2:.0 
73,31& 
7t .3'1 
76 ,4 73 

711,6(5;1 
77.6&0 
78. 700 
19.879 

28.274 

g~ 
~.~ 

30.680 
31.2911 
3l.DIII 
n.M8 

33. IS3 
33.82-1 
3' .'12 
3$.125 

36.785 
36.'60 
37. 122 
37.800 

36.' .% 
39.175 
39.871 
t o.514 

-I I.H2 
41,1/97 
42.718 
43.445 

44 .179 
44.918 
4&.&64 
"'.-1 15 

-I7 .Ir.! 
47 .937 
" 8.707 
t9.-I S:! 

60.200 
61.054 
61.849 
n.M9 

53.-1.\011 
54.269 
M.088 
M.9 14 

.\011.145 
67.M3 
M.'U 
69.275 

GO. I l2 
00.1/94 
81.86J 
82.737 

27504 
279.2 
'AA , 
287.0 

~:: 
~" = .• 
~., 

310.11 
316.0 
319. 1 

323.2 
327.4 
331.'1 
335.8 

340.0 
344.3 
348.8 
352.' 

357.2 
361.8 
366.0 
370. 4 

~H . D 
379.3 
~. "'. 
,~. 

397.6 
402 .1 
406. 7 

4!l.t 
41 8. 1 
4ZO.8 
' 25.5 

430.3 
435,1 
439.' 
444.8 

449.7 
4M.8 
459.5 
"'4.-1 

-1 M ... 
tH.t 
-17'.5 
484.5 

2HI.3 
21'.3 
222.3 
n~.4 

228.6 
2JI n 
2341 
237,8 

241 0 
244 .2 
247 .4 
250.8 

2~.8 
267 I 
2110.4 
263.7 

2870 
270.4 
273.8 
277.1 

280.8 
28-1.0 
287.4 
2110.9 

N .. .. 
297.9 
301.6 
~, 

"". 3122 
316.8 
31'.& 

323.1 
32e.8 
330.& 
334.3 

338.0 
341.7 
345.S 
3-19.3 

353.2 
357.0 
300.' 
~ . 

~fU 
37&.8 
380.5 

63.811 

H:~ .. -
87.ZO I 
68. 11 2 
l1li.029 
l1li.963 

70.&112 
7 1 818 
17.700 
73.708 

7-1 .662 
16.~22 
7ft.589 
77.66 1 

18.640 
79.&25 
80.&18 
81.513 

82.51& 
83.625 
84.64 1 
85.M3 

~:m 
H:H~ 
110.7113 
91.82 1 
92.118& 
93.957 

95033 
W. 118 
97.206 
98.301 

W.402 
l OO.A I 
101.112 
102.74 

103.81 
10,0;.00 
106. 14 
107.28 

108.43 
10\1,&9 
110.76 
Il I.U 



54 ST. PAUL FOUND RY & MANUFACTURING CO. 

WEIGHTS OF STEEL ANGLES. 

• •• 
I ""1 ' ''1 wi ' ''I WI~1 wl~'1 wi Ii" I w Iii" I W Ii" I '" 
........................ 2fI.~ 29.6 32.7 ..... 38.91... .. 45.0 ..... 111.0 • •• • .. , .•.. ........ • ...•. 20. 23.02& 7 28.& 33.8'1.. .. ag. 1 44 .2 

....• 17.2 19.1121.0 2~ 2 28.7 ...... 33 I 37.4 , •• 1311 UUI17.920.o n I 2(1.'1' 30.2 

• •• .... 1 2.~ 14.0 ". 19.11 2U '" '" .... '" 37.4 • •• • .. " .... .... 7:9' 
,., 12.3 H .3 111.2 18.1 20.0. '" '''' . .. , .. 11.7 ... 11.3 

n ,. 
n .. " n •• 
• .. , • ~3H • •• 

':0' 10.3 12-3 1~ .3 ... '" " .. ... n .' •. , 10.4 ". 13.11 ... 19.8 

•• " ,. ", ". :,,1 .. 1111 ., " 11 . ~ 12.8 '" ..... .. , ,., " " '" 14.7 
.. ~.8 ,., " 9.8 11 I .. ". 

8a ~3H 3 ~ 3 
3 .IIH , .3 , . !I! H • ,2 

.... .... " " ... 11 .8 II I 

I .... M " " II I 10 2 
.. 4-11 ,., " 8 ' 0< 

. 3.71 " " 
,., U " . ., 

.... .... .. , .. , ••• " .. ... . ... 
3.or .. , " ••• • " .... 

2aS!l!H II . 2 
II • H i 

2.08 3.07 4.1 1.0 ~.II 7.7 
.... 2.7~ 3.112 ~ . 11 III 
.... 2."" 3.193.112 7 , ., I.M 2."" 3.111 3112 t .7 

2 .. " 1.44 2.12 2.77 .. 

' ll' 's I , • I 

IU' I , .. , ., 
1~4212 2.77 .............. . ....... .. 
1.23 1.80 2 34 .... . ...................... . 
123 UiO 2.31 ................... . 
101 1.48 1.92 .... . ................. .. 
0.80 1.10 "~II ............. ........ . 

U. " .611 .... ........ ................ .. 



ST. PAUL FOUNDRY & MANUFACTURING CO. SS 

WEIGHT OF SHEET STEEL 

POUNDS PER LINEAL FOOT 

United States Standard Gauge 

• .Y.!l'a rr ~~i \\'101'11 IN INCIIES U Ull . I _ 

.l' ~ , r"l , • • . :f. 20 22 24 26 28 30 38 -12 "8 GO G-' 60 

, ~ .17113 ~~ ~ 1~.00 18.25 17 .MI18_7~:n 502(I.U~ ::;:~.5O 
8 II .1614 8.875 11 46 \2.110 13.75 "" ". 17. 1Q "M 24 05 27_50 n.~ "' . M.37 ,. n .134~ • M. ." 10311125 12 1Q 1312 14 05 16 87 1$.611 H." n « U.31 28 12 ,. n 1016 4 375 '.N ..~ ." ... 10 21 10 9-1 13 12 15.31 17.50 .. H "" 21.87 

, ., n ~" 
,,~ '" . ... ." 6. 77 ,n '" 9 37 10.9-1 "" 1302 " .. 15.62 ,. n . ... '" . " . ~ '.00 .n •• 6.25 '" 8.75 10.00 10. 42 11.25 "" ,. n .0·178 '00 .~ J.67 ' 00 ." .. , '.00 .00 '00 '00 ." .00 10.00 

•• n ..... '" '" ". .00 '" '" 3. i5 '" ." '.00 ." 0.75 '" 
•• n ~" '" , .. ,n '" '" ,~ 3.12 '" '" .00 5.21 •• ." .. , n .0239 ' .00 ' " 

,. 
'00 '" ". '" '00 '00 ' .00 4.17 ." .00 

•• ,I • .OUQ " '" '" '" '" '" 
,. 

'" '" '00 3 12 '" '" •• n . 0149 '" ,. ". " . ,. , .. 'M '" , " '" '" 2.81 3_ 12 

3. 0 0120 " •• •• '00 , .. '" '" '" 1.75 ,. , ... '" 
..., 
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AREA OF STEEL PLATE. 

TIIlCI{NF"..8S IN 

". ,.~ ", U 4 
' .00 • . U 2.44 '.M 
2.19 2.41 ,.~ 'M 
2.34 ,~ 2.81 ' .00 

' U ,." ,." 7.7~ ' .00 ." 
I .U ,.~ 2.81 ." ... .M 
'M , .. 3 .13 ... 3n .~ 
1.72 ,.~ 3." 3.18 f.13 4.47 

' .M 2.2~ 3.1~ 4.13 ." .... ' .00 2.44 .. ~ 4.f7 ... . D 
2. IV .~ .... . " '.2~ ue 
2.34 2.81 ' 00 6.1 & .~ .. " 

• 'M '.00 'M . 00 ." • 2.81 'M ... I .n 7.3 1 

" ." '" .... 'M 8. 13 

" 3 .• 4 ." ' .M 8 .75 '.H 

" ". ' M 

" .... . .. 
" ." .. " 
" .. ~ .. ~ 
" ' .00 '.00 

" 503 1 ... 
" ' .M ~ .75 

" ' .H 7 .13 

" " " " 
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WEIGHT OF STEEL PLATE. 
Pounds peT Lineal Foot. 

Widtb 

'" IN 
, ~"" 

, 
, ~ 

:11 , 
m , 1.91 
,~ un 
HI ' .n ,." 
• ,." 
. ~ ,." • 3.19 
. ~ 3.111 

• 3.8, 
.~ ... , 4.411 

'" • . 78 

• ... 
• 6.74 

" 0.3, 

" 7.01 

" " .. 
" .. 
" " " 
" " " " 
" ,. 
" " 
" " 
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MOMENTS OF INERTIA OF TWO P LATES 

E,·3 

• u ., .., . , 
••• •• •• .. ,. 
" .. •• 
•• .. , ,. , .. 
••• •• 10.0 

10.4 

12.6 
12.9 
13.4 
13.~ 

14.3 
li.8 
16.1 
15.7 

le.2 
1~.8 
11.3 
H.8 

21.1 
21.1 
~., 

2&.6 

31.3 
32.0 
37.1 
37.9 

43.5 
i4 .3 
00.' 
~1.2 

" . i.~ ----o::i 
5.3 ft. 7 
6.1 1.3 
e.1 7.8 

11.5 10.11 
11.0 11.6 
lI.ft 12. 1 

10.1 12..8 

10.7 13.ft 
)).3 14.3 
11.11 16.0 
12.6 I~.S 

13. 1 Ift.1I 
13.~ 17.4 
14.5 1&.3 
15.1 111.1 

IU 23.7 
111.5 24.7 
ZO.3 25.1 
21.1 2&.7 

25.4 32. 
ZlI.! 33.1 
27.2 34.3 
28.1 :!.S.!> 

'N.I 367 
30.0 31.9 
31. 39.1 
32. 40.3 

33. u.~ 
34. 42.11 
35.1 44 .2 
30.1 46.~ 

n.8 ~.II 
43.9 M.3 
62.~ M.I 
63.8 61.7 

1Il.3 711.~ 
M.7 III.! 
75. 11-1.3 
7~.6 Q6.2 

117.8 lIO.3 
1111. 4 112.3 

101.6 127.h 
]()3.3 1'N.7 

" , .. ••• •• ••• 
13.2 
14.0 
14.~ 
15.ft 

lU 
17.4 
HI.3 
111.2 

ro .• 
21.2 
22.2 
23.2 

~, 

~ .. 
31.1 
32.3 

38.8 
40.1 
41.6 
42 .9 

44 .3 
4 ~.~ 
47.3 
48.1 

00.' 
51.8 
M.' 
M' 

M.' 
~ .. 
1II.R 
81.1 

M.' 
1111.1 

113 .1 
Ilft.O 

132.11 
135.4 
1~.7 
1M.! 

MomCD'" or 10m ... 01 T"'o "laW. 

ONE INC II W I O F. 

A_~ Axil X-X 
Pll1an ... MetoIIul"fl<l from Inslde).() Insld~ 

For MomenLa or Inert .... <IedueUIIlI 10. rI~elllol ... 
mulllpl7 Labul •• ~&l"e by nel ... Idlb. 

T~le~.- or !'law. In Ine""'. 

" --.!:L!-,i H " 
~.I lo.e 12.1 13.~ 15.4 
9.11 11 .4 13 .1 14 .8 111ft 
10~ 12.3 14.1 IA.9 178 
11.3 13.2 15.1 17.0 111.1 

" ...1.. ---1L ...1.. I 
IU I~.~ 20.7 ~2.7 24 7 
18.~ 20.4 22.3 24.4 2ft.~ 
191( 21.~ :13.9 2ft. I 28.3 
21.2 23.3 25.~ 27.~ 30.2 

16.11 
Ift.6 
17.5 
18.6 

19.5 ro, 
21.ft 
22.7 

n .• 
26.11 
~., 

21.4 

33.9 
36.2 
~. ". 
4.~.11 
47.2 
48.11 
00.' 
62.1 
M.' 
M.' 
U.3 

". 00.' 
62.11 
M ' 
76.4 
78 .• ~ 
lIa.~ 
95.11 

112.e 
115.1 
133.3 
'M. , 
IM.8 
1611.7 
'00 
H!! .2 

18.1 
111.2 
20.1 , .. 
~:X 
2~.0 
~, 

n .• 
~. 
M.' 
31.1 

39.1 
40.7 
42 .3 
43.9 

52.~ 
M.' 
M.' 
M.' 
00.' 
~2.0 
M.' 
~., 

M.' 
70.2 
72.3 
74. 4 

~, 

00.' 
101.1 
110.3 

1:111.4 
132.~ 
\.lo3.2 
IM .. 1 

Lr!!.g 
182.3 
2011.7 
210.3 

00.' 21.g 
23.1 
24.4 

2U 
n .. "'., 00. 
31.4 
32.g 
3U 
H.' 
44 .2 
46.2 ". 4g.Q 

69.7 
&1.1 
~ .. 
00. 

M.' 
70.4 
n.~ 
H.g 

17.2 "' .. 81g 
84.3 

00.' 
1022 
In9 
124.8 

14f1.4 
14<1.8 
173.2 
17G. 7 

= .• 
~, 

m: 

23.3 
24.7 
~ .. n.. 
00.' M.' 
32.1 
M.' 
au 
31.11 "., 00. 
49.8 
M.II 
00.' 
M' 
00.' 
00.' 
71.6 
73.11 

7f1.! 
78.~ 
81.3 
00. 
M' ". 91.7 
94.4 

111.4 
114.3 
138.2 
139.6 

11Il.~ 
1&1.2 
JQ3.4 
Ig7.3 

215.8 =, 
2110.6 
~. 

~., 

27.~ 

00.' 
M' 
32.3 
3t.O 
3~.7 
37.S 

n .• 
41.2 
is.1 
46.0 

M.4 
57.ft M, 
U.I 

74.2 
lf1.8 
711.4 
82.0 

'" 87.4 
00.' 
92.9 

D5.R ... , 
IOI.~ 
10l.6 

123.3 
12lI.8 
\(OO.S 
IMA 

180.9 
184.9 
213.~ 
218.1 

249.~ 
2M. 1 
287.9 
292.9 

28.S 
30.~ 
32.2 
33.g 

M.7 
37.~ 
311.5 
41.' 

43.4 
4.~.5 
41.~ 
4g.1 

81.11 
113.~ 
00' 
00.' 
81.7 

~a 
00' 

93.1 
00. 
00.' 

102.2 

11M.3 
' 00 . 
111.7 
11 4.11 

13&.6 
.n. 
l2::~ 
198.6 
202.8 
23' A 
2311.2 

27.1.5 
278.6 
3165 
320.9 

310ft 
33.5 
~5.3 
37.2 

3Q.2 
41.2 
43 .3 
4~ .4 

47.ft 
49.8 
62.1 
M' .... " .. 72 .1 
74.8 

89 .2 
112.3 
IIU ... 

101.1 
104.9 
108.2 
111.5 

114.9 
118.4 
121.11 
12&. 4 

147.7 
151.ft 
180.3 
184. 

f~'~ 
265.3 
2&0.4 

~, 

:lOS. I 
343.2 
3' 9.2 

34 .~ 
36.5 
38.G 
00.' 
n.8 
u. 
47.2 ". 
~1.11 
54.3 
00.' 
69.2 

72.8 
lU 
78.4 
81.3 

00.' 
100.2 
103.6 
100.9 

110.4 
113.9 
( 17.4 
121. 

124.7 
128.4 
132.2 
136.0 

1&0.1 
IM.3 
195.4 -., 
~~J 
27G.! 
281.8 

.n.. 
328. 
311.2 
371. 

37.8 
311.7 
41.9 
H .I 

4M 
48.8 
51.2 
00.' 
M.' .. , 
81.5 
M.' 
7G.II 

:U .. , 
104.7 
108.3 
111.11 
115.5 

119.2 
123.0 
1211.8 
130.7 

1.14.G 
138.ft 
142.7 
148.8 

112.7 
117.2 
210.ft 
215.& 

252.2 
2.~7.6 
297.6 "'. 
348.6 
3~.O -.. 401!.3 

411.1 
43.0 
4.~.3 
41.7 

00.' 
62.1 
M.! 
~1.9 .., .... 
MI.3 
69.2 

84.7 .. , 
91.3 
114.1 

112.7 
lLfl5 
'00' 124.2 

128.2 
132.2 
138.3 
140.4 

144.1 
1411.0 
1.~3 .3 
167.1 

18-.'1.0 
1110.5 
2::8.3 
231.3 

270.6 
27503 
3111.0 
326.3 

37 1.5 
378.0 
428.3 
4 3~.3 
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I , 
I Dcb.,. 

• • • • • 
• • • I. 

" .. .. 
14 
I • •• 
f> •• 
" •• .. .. •• •• •• •• •• •• •• •• •• 
8 • •• •• •• •• .. •• •• •• •• 
•• •• •• •• 

MOMENTS OF INERTIA OF RECTANGLES 

-" 
2.25 

'" Ion 
18.00 

"" 42.67 
00 .75 

"" 110.92 
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112' SPAN BOWSTRING TRUSSES 
Harkins Recreation Palace 

St. Paul, Minnesota 
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TYPICAL STEEL FLOOR JOIST INSTALLATION 
Minneapolis, Minnesota 
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ALLOWAIII.t~ LOA!)!! ON 1I .. ~,UI !l 

The tab tu o r a llowable load. fo r Wide Io' la nge, American Stand-
ard, and Mlacellaneou8 Sectlona \lIed .a "Imple beam., gi ll e the total 
allow able uniformly dlatrLbuted 10adl In klr,a. tor ordinary .~an. 
l aten.lI), aUcf.ported. The load/l Include the w e ght ot the beam. w Ich 
. hould be edueted to arrille at the Del load which the beam will 
au pport. 

The tables ate .lso applicable to ,,1 "'1)1 & beam. laterally au pport-
ed, earryl0f, a IIlngle concentrated load at the center of the '~D.n. J.'or 
lhl ,. condit on the allowable concentrllted load Is one-halt t e allow. 
able uniform ly d is tributed load tor tho IInme ap an. 

It II Ruu med In a ll ease. that the \ondl n re applied normal t o the 
X-X axil lUI 8ho"'l1 In the tables ot oroperUea ot ~ections, a nd that 
the bealn denect~ vertically In the olane ot bendln~ only. It the eon· 
dltlona of 10a<'lnl" Involve t oreea ouUlde o f thla pane, the a llowable 
load a mult be determined from the general theory o f flexure, In ac· 
cordance with the cha racte r ot the load and Its mode of application. 

SYM OOI.S USED IX DEA"I TAIII.ES. At the bottom of the paa-u 
giving aate loads o n beams the following values are tabulated: 

S = Section modulus. In Inehul 
V = MaxImum web Ihear. In klCS = U dt 
R = MaxIm um end reaction, In Ips, tor 3'Ao Inch bear- = 0 (3.,. +k) , .. 
G = Inc rellJle In R, In kips, tor each additional Inch of = 2 ~ t 

bearing 
N = Length ot bearing, In Inchell, to de,'eloo V = (V+O)-k 

S II J;A ItIl\' G STItESSES, WlCh relntlvely Ahort spans the allow · 
able loads tor beams and c hannell mna be limited by the ah~arln~ o r 
buckllnf atrenf,th of the w e b. Instea ot by the maximum ben Ing 
s I re .. a lowed n the nange .. Th l' limit la Indleated In the ta bles by 
solid cro .. lInes. Loads abo,'e thue Iinu wlll p roduce the mnxlmum 
allowable shear on the beam webs. 

C ItII'I ' I., I NG "AL V!':S 01" IIf: AM "'''; U 1I, Beams should be de· 
'Igned ao the compreulon atreu In the web at the toe o f the IIl1et , 
re.ultlng from reactions or concen trated load". Ihall not exceed H 
klpa per "Quare Inch ngured aa follow", for w eba without ItltI'enerl: 

Maximum end reaction = Ht (a+k ) 
Maximum interior load = ~4t (al+2k) 

1-.,-/ where t = th lcknen " w'" ,. 
,) luchea. 

11; = dl ltance trom outer 

i=.-:::j.-T ~: •• ,~~: face ()t nange to w e b 
toe of fillet In Inchell. 

11. = lenf;th ot bearing '0 luc es. 
a l = leu'fth of concentn(-

~~-1 ' ed oad In Inchea. 

When .. , abo,'e value" ." exceeded the weba ot 'h. beama 
Ihould be reInforced. or the length of bearing Increased. Lack o r 
proper latera l lupPOrt t or the top /tanga. or earns at the reaction 
point so decrea8e1 the crippling Itrength of the webs as to render 
.uch practice Inedmlulble. 
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l. ATfl ltAT, UE .. ' I. EC'TIOl'o' 0 .. ' 1IP.A.lI S. The allowabLe load_ gl"'m 
In the tablu are calculated on the allllumption that the (:ompreulon 
tlan gu ot the hearne a re properly /leeured aga l nU y ieldi ng. 

Thull 10adll are h owever nl~o II. lIowabl ... On the IIame Ipanll. with· 
out Iid e lIupport. provided that the Quantity Id/bt doell not eJ:c~ 
600. Therefore the f unction d lbl, whleh I. " beam property. Ie tabu· 
IlI ft'd und .. r each bellrn w el"ht. lind Immediately below I" tabul ated. 
aB 1..."" the greatest span In teet for which Id / bl does not exceed 600. · 

'When III/hI exceed~ 600, the perml881ble unit atresa muat be re ­
duced below 20,000 p .•. I., In ao=o=ordano=e with the formula 

12,000,'00 

"t_ Id 

" Thla formula may be aolved by the aid of the tabulated values o f 
d / bt. The a llowa bl e load must the n be reduo=ed below thllt tabu lilted 
for the aPlln. In the ~lIme ratio al the vll lue of f thua o=aleulated bearll 
to 20,000. 

"I~ IITI C" I , D~WJ, F:CTIO""', The deHeetton o f HOQT beams carry­
Ing plutered cellinI\"' ahould be limited to not more than 1/360 of the 
aplln length. This limit Is IndiClltf-d In the allowable load tables b)· 
the horizon tal dotted lines: loads below these linea produ ce greater 
deHectlon. 

In the eolumn at the rlJli'ht of eao=h page o f allowable loads lire 
given the delleetlona for bellm~ of Yllrlous apana earryln" the tabubt­
e d a llowable loadll Theile detleeUona are baaed on the nominal depth 
of bea m. T he following formula may be uaed t or ClllculaUng the 
maximum d e tleet!on of any lIymmetrlo=al beam or girder unUormly 
loaded: 

.----= 
UtE! 

0.02069 1.2 

d 

where 4 = deneetlon In Inehell. \V = to tal u nUorm load Inelud lng 
w e ig ht Qf beam In poundl. And 1=IPsn In Ino=h ea. E = 2!.OOO.OOO pounds 
per aqua re InCh and flexural s treu 20000 pounds per aquAre Inch. L = 
IPan In fee t . and d = de pth of beam or girder In Inchee. 

T o d e termine the Ipan L In feel which will have a detleetlon or 
1/360 or the Iplln for A beam uniformly loaded And a tlange Il reu of 
20 klPI per aquare Ineh. 

L = 1.6tl ld 

NOTATION 
d daptn of bellm = . all In Inchea. 
hI bTu.dth X thlckneu 

of nange 
Lu = lenl/: th ot 8P~n. In n .. up to which th .. 

with or without lateral lIupporL 
tabuhtted load/! are aate 

lI QIII7.0N"TA I. I. un: s 
_______ Load next above II mnxlmum al10wable ahear on w e b. 

l.-oad nex t belOW 18 maximum for Standard "A" Set tee 
beam COnn.,etlon. 
Load next below la maximum for Stllndard "B" Serlet 
beam eon n eetlon. 
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"f-~"'M 1If-; ",It I NG I 'LATES 

\Vhen a beam Is supported by a ml\sonry wall or pier It Ie es· 
sentlal that the beam reaction be dilltributed over an area lIufficlen t 
to keep the average pre ... ure on the mallonry within the allowable 
limits. Steel bearing plates are genenlly ulled for this purpose. 

The following method of deslffn, uslntr a m.,,:lmum bending IItreu 
ot 20,000 POundll per square Inch, III recommended. 

R= Rea.ctlon or beam, In kip,. 
A = BXC=Area of plate. In aQuare 

Inches. 
1= Thickness of plate. In Inchu. 
p= Bearing pressure on masonry, In 

kips per square Inch. 

;!~. " C 

k = DI$tance f rom outer (ace or bellm 
f1a.nge to web toe or nllet In Inch. o. -.-

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

P Js given In the building code table on page 236. 

!. Determine C and solve for B. 

The lenffth of bearlntr, C, Is usually governed by the available 
wall thlckne .. or some other structural conlJdcratton. 

a. Determine n, and «olve tor t: by «ub81ltu ting In the formula 
t 1=.15pn1. 

EQ.UIVAL~NT UNI FORM LOADS. 

The eize Of beam neceuary to carry a uni formly 
dlUrlbuted load and one or more concentrated load,. 
or .everal conCl"ntrated load« alone can be readll, 
obtained trom tbe tablu ot .are loads of beam" Oy 
nUt obtalnlntr a total UnlrOrmlr. dl81rlbuted oad 
which Ie equivalent to the ,·a r OUI loadl on the 
btam, The table at the rIght glv .. the equivalen t 
unlrormly d lltrlbuted load o r a concentrated load ot 
1,000 pounda located at dltrnent polnu on the beam. 

'1' 
'"~ ." ". ". 
'" ." 
'" 1/10 

1,000 
1,110 
1,500 
l ,nO 
1,100 

no 
sa 

'" '" 
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BEAMS 3. 
Vi' BEAMS I ALLO ..... AIILII: UNI,.O .. ... LOAOS IN 1(1'" 

... Oft ilEA .... U.TIt .. ALLY SU"~"TItO 

_____ ... f .. -. 35_ 16 35. I? 
,~ -.. - .. ~. ~ 'M ,~ f-!C'l- '" ,~ ---7'-

,,, ,.~ ,.~ ... , '.n ,~ ,~ >.n , ... l ." .. " 
,... ,.. 

"" ~ ~ 
,,, 

" ". I:; 
" ." ., 
" ~ - '" I: r!f .m 

" ." 
" '" '" '" ." '" . " 
" ~ '" '" '" '" ." ~, ~, ." 
" .. '" ~ ,~ - ~ ." ~ ~, ." ." 
" ~ 1:. ,~ - ~ '" '" - .~ ,.. ." 
" -M' '" '" - '5 '" 

,n " " '" ~ - '" -... ~ ~ - '" ." 
" no - ~ '" 

~, ~. ". ... '" = .n 

" = ... ~ .. ~, ", ,.. 
Hll· ~ '" .~ 

" ~ '" on '" ~ - m ... ". 3 

" '" .. ~, '" ~ '" ~ ~ ". '" ... 
~ ... ~, ... - ~ -'" '" ~ ~ ~ 

~ - "' ~, .~ - ,.. ~, '" -- ... 
" ~ ... - ... ." '" '" 5' = 2M ." 
~ ~ ~ .ro ~, '" ... ~ ... '" m ." 
" ... ." ru .~ - '" - ~ '" ~ ~ 

a ~ ". m ." ~ ". ... -ill- ~ '" .~ 

" ~, ... ." '" '" '" ~ ~ ". M 

» M' '" --m '" m ~ ~, ~ '" ... 
" ~ ~ -~- ... ,.. 

~ m "' '" A 

" - = ~, JIO - ~ :ll~ - 'K .ro 

" 
,.. - ~ '" = m ". '" '" on ... .. - '" '" '" ~ '" = ,~ , .. 'M .w 

" 
;;-, m ~ ~ ~ ." m , .. on , .. , .. 

~ = '" - m '" ~ , .. 'M '" ,~ 1. 11 

M ~ ... = '" ~, ,w , .. ". m 'M '" .. = = -W m = , .. '" '" '" , .. ,n 
" '" ~. ~ '" = on ". '" ,~ '" .~ .. ~ - 264 ~ ~ ". '" '" '" '" '5 , ... 
" = - = = ~ '" ,~ '" , .. ,~ 'M 

" '" '" m '" '" '" ,~ '" '5 '" ... , 
" ... ." '" ~ '" ,~ '" '" ,~ '" ... .. ... ~ '" '" '" ,~ '" ' 5 '" '" w 
~ ." m ~ '" 

,., 
'" , .. '" '" ,~ .. " 

" ~ '" ,. 'M '" ,~ '5 '" '" 
,,. .~ .. m ~ ,w '" , .. , .. '" ", ,~ "" ~ .. '" - ,~ ,ro '" '" on '" '" M ~ 

" '" '" '" ,~ ,. 
'" '" '" ,~ .. '-" 

" ~ '" ,~ ". , . '" ". ,~ ,~ ~ .. " 
.... OPII: .. Tl •• AND .. !tACTION vALua 

SIn.' 11~.1 1031.2 ~1.1 .. " .," ..... UU 579.1 -IoC1.O "". ' .... ~, -- .. ~, ... .. , '" ~ '" "'~ '" ,~ ,n '" ,~ ". " .. M " 0'" "., '" ", Ii.? ... '" 17.~ 
,., ,., ... 

N in. 17.1 11.1 17.1 17.1 17.1 ". ". 17.7 ". ". 
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33 BEAMS 

I W' BEAMS 

.o.U.OW ,o,SLII: u ... .. o .. ... LOAOS I N I<I~ 
1'0" BEA MS L ATII ..... LLV S U P'" o ,'rn:o 

- _ 0001" __ .... .... . 33. 1 ~ 13 . 11 ,- -1~ I '" ~ '" '" ." ,-- .. " . ., 2.74 3.01 '-" 
~ ~ " V " ... " " .~ .~ 

" ~ ~. .~ 

" :;: :~ 
M, .~ 

" ". ." 
" rn • ro " . ~ .~ - ." 
" .~ m .. ." 
" ." '" ~ ~ m r-~- ." 
" ~ ~, ~ = ~ ." .. ~, ~. .~ ~ - N{ - ~ .~ 

" ~ ~ . ro ~, '" .~ 
ro ~, .« ~ -~- - '" .~ 

" ." . ro ", '" ~, " " m M, .. '" V, ~ '" " · ro ." - = ~ - ".- - ~ 
~ '" ", = '" ~ = ~ 

" .~ '" M' ~ --".-
'" ~ 

~ ." "" ~, ". '" ro, ." V ~, .. -m- ~ '" .~ .« 

" ... '" -'" '" .~ ." 
" m ~, .. ~ = ,~ ... 
" ~, !-:;- '" '" ,~ ,ro ." 
~ 

ll~ 
~ = ,~ 'M ." ~ '" ~ '" ". '" ." .. no --~-

,~ '" '" ." .. '" '" '" '" ." ~ __ 2!7 __ m '" ". 'M ' .00 

" 'M '" ,~ '" ,ro 1.11 
M ~ = '" '" '" 1.21 
« ,,, ,« '" 

,,, 
'" ,~ .. '" "" ,~ OM '" '" 1.45 

" ". , .. • ro ." " . ,~ , .. 
~ "" '00 on '" ". ,~ ' .ro 
~ ~ '" '" ,ro ". '00 ,~ .. m " . '" ". ,~ ~ '.W 
~ m ,ro ,~ '" .00 ~ '" ~ ,~ '" '" ,~ .. 00 ,~ 

" '" '" 'M ,~ ~ " U, .. '" '" ,~ '" " .. I w 

" '" '" 'M .. 00 00 W 
M '" '" '" .. u ro I ' .00 

" .. ONlinE. A" O R EACTIO N V A L U ... 

S in.' 811.1 1010.6 -.. .... ~ . -.. 
V kilN '" '" ", m ~ ~ 

R ki"" '" 
,,. .. 00 " n 

o kilN '9.9 ... 11.2 15.2 ' U 13.9 
N in. 15.1 15.7 '" 16.3 .U ' U 
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.. , 
'" m ., 
~, 

, , , , 
,n 

'" , .. , .. 
,~ 

'" 

BEAMS 

YtF BEAMS 

A.U.OWA ....... U N'''OfII .. LOA_ 'N "'_ 
O'Oft .u ... LAT&ftAU.Y SUWOftTllO 

." 
B' 
m 

'" -~ 
'" ,~ 

m '" ", , .. 
'" ,. ,~ ", 
~ ,. ,. ,~ 

~ ,~ 'u '" ~ ,. , .. ,~ , .. ,~ ,p , .. ". '" .. , '" '" '" ,~ '" '" ". ,. ,. , .. '" m ,~ 

,n , .. '" 'w " 'ro 'M '" 'U " '0 '" , .. " " ,~ .. , '" " .. 
'" '" n " M , .. '" ~ .. " '" '" " .. n 

'" '" n " " '" '" .. " n 

~ 

• 
'" 14.1 14.1 14.7 14.7 14.7 

30 

I 

M 

." ." ." ." ." ~ ... ,. 
'" '00 ... 

'" ~ 
on ~ 

'M ." 
'" .Q 

'M ." ,~ ~ 

'Q ~ ". ~ 

'" ~ 

'" ." 
'" » 
'" • , .. 'M ,. ... 0 

" ,." 
" , ... 
n ,.~ 

u ". .. ' .n 

" ,~ .. ,,, 
" ". • , ... 
• ,." 

"'" '" .. 
'u 
14.7 
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27 BEAMS 

I 'iF BEAMS 

Au..OWAIJUI: UN'P'O .. .. LOA05 IN KIPS 
1'0" ......... S ...... Tll.RALLy SUPPORTED 

":' -~--............ , ... 
z,_ 14 77 0,0 

,~ 

~ m ,,, .. , ... ,~ M ,-- ,& ---""--- ,.~ ~ ---""-~ --- ---
~ m. V. ~ " " 'U - -,-- ~ ~ - .00 

" ." 
" '" '" ~ ... 
" , .. - '00 m '" = " " "" V' I-~- ." .. - '" ~ ~ f-!l; - ." 
" .~ '" '" r~- ", ." .. '" = ~ = '" .00 

" = ~ '" = ~ ,,, .~ .. ~ ~ '" = ,~ ,e- .~ 

" - '" = ", '" ,ro ... 
'" ~ '" ~ ,., -11l1-

'" ." 
" '" ~ -~-

,,, 
'" '" .~ 

~ ~ - 'di-- '" '" " ~ --!" '" '" '" '" ." 
~ V< "'- ~ 'M , .. OM .~ 
~ = '" '" '" '" 'n ... 
" !-~- = '" , .. '" ", .., 
V ". , .. , .. 

'" '''' .~ 

" = '" ,w ,n m '" ." 
" m ~ ,"- '" ,~ '" .M 
m '" ,w ,ro m '" '" ." 
" '" '" '" 'n '" , .. ." 
" ~ ,"- '" ,~ '" '" .n 

" '" ,ro '" '" '" " ... 
" , .. '" 

,,, 
'" , .. " . .. 

" • 1.88 __ '" '" , .. '" " ... 
" '" 'M ... '" " " ." 
" oro , .. '" '" " " ,~ 

" on '" '" '" .. .. 1.11 

" , .. , .. '" '" " .. 1.17 
00 'M , .. ,~ '" .. .. ,.~ 

" '" '" '" " .. n ,~ 

~ , .. '" ,n " .. " , .. .. '" ". '" " n ro ,m .. '" ,~ '" " " " '.n .. '" '" "" .. " .. ,.w .. '" , .. '" n " " ,m .. on '" '" " .. " '" " '" 
,,. 

" " " " '.00 
P,.OP£RTIU ... ND .. IEACTION v ...... UIES 

5 In.' 
_. -. ., ... "" I "" 242.8 

V ~ipo ~, '" ", '" I '" '" A k;pa .. .. .. '" I " " G k .... 17 .• 'M 14.4 13.7 '" lL8 
N in. '12.7 12.6 12.6 13.1 13.1 13.1 
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BEAM S Z4 

W' BEAMS I ... LLOW ... 8LII: U"'I'O"' ... LO ... o. , .. 1<,,,-
1'0'" 8E ..... S LATI:", ... LLV SU"I'Q"'TI!O 

----- ... ~ ... -• 24. 14 24.,'1 ~. , 
,~ 

"::" --;;;;- --"'--I--!;'- '" ,~ ~ , .. M --"- ~ 

~ Ln .....!..:!!... 2.16 -""- ,~ ~ ..1£... ,.w 

-'- --"-- H --"-- --"-- " --"- " I~ ....!!!... ----..-, 
I~ 

n' • ~ ... . ~ 
" '" M 

" '" = m '" - '" " " - ~ ~ . ~ . g; ~, "' ". ." 
" -1!!- = -it -1W" ." .. = '" '" H' ~, '" ,~ ." 
" - ~, ~ '" ~ m ". _)~L " 
" ~. '" m ~. ~ ~ 'M 'M '" .n 

" ~ m ~ ~ '" -'" m ·'M ,~ .n 

" ~ m ~. -~- -'" 'M 'M '" '" " " '" H' '" ,~ ,~ -,Y- ,. 
'" " ~ '" ~ _2!! '" ,~ _-'!iI!:_ '" '" '" ~ 

" ~ ~ ,,, '00 '" '" '" ,n 
'" " n n, m '" '" 'M '" ,~ '" ,~ ." n ~ -m '00 '" -'" 'M 'H '" , .. .. 

~ ~ ~ 'M 'M ,~ ,. ,a 'M .. ~ n _2!! '" '" _~f'I). '" m ". , .. M ~ 

" '" '" '" ,~ '" '" '" '" " ... 
" ~ '" '" '" , . ,a 'M " ~ .~ 

" ,w on . ,,, 
'" '" '" '" 00 M ." H '" '" 

,,, 
'" '" '" '" " " " " '" 'M '" m on '" .. " " " " '" '" '" ,n ". '" " " ~ .U 

» on --,Y-
'" 'n '" '" 00 " " .. 

~ 
,,, 

'" ,~ '" '" '" • " " ." ~ 'R '" '" '" , .. " " n .. ,~ 

" -'" '" ". '" '" " " .. ~ , .~ 

" '" '" 'a '" , .. " " " .. '.1'1 

" .. , ,~ '" '" " 00 " " .. 1.18 

" '" '" '" '" .. ~ " " " ' .n 
" '" on '" ,W M " " " " ' .31 
~ '" ,M ," '" " " " .. .. '" " '" '" , .. " ~ " " " .. ,~ 

M ,n '" '" " u .. " " ~ '.v .. ,~ , .. .. ~ " n M " " ,~ .. '" '" 00 u " " " .. " ,." 
" '" " .. " " .. .. " " Z.'S 

""'OP't:"'T'I! ...... 0 ,ut ... eT'O" V"'Lun 

Sift.' 413.5 =, ~., ~., 274.4 MO' ~., "" In.4 
v kijll ,,, ,,, ,n '" '" , .. ,~ '" m 
R k ..... " " " fi .. " " M " a kip< ' 5.7 14.6 ,,. 

'" 12.2 11 .2 12.4 '" 10.6 
N in. 11.4 11.4 11 .4 '" ", 11.4 11 .7 11 .7 11.7 
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21 BEAMS 

I VI' BEAMS 
... 1.1..0w ...... ~ UNII'"O .... LOADS IN I< I N 
"Q" .. VI .......... TIU."\...Ly SU .. .-o"T.O 

-""""'--_ .... , ... 
'I:" 21 ~ 13 " xt Z1 .'U '. -~ 

~~ 
• ---E- -"--- _M __ -~-- ~ 

'-- --"'L-~~ --""- 2:!L I~ ---1:!L 4.,5 

+ ..EL ---"--- n m " ". ~ " = ". .M 

• ". = ", :;, .~ 

• ,~ .~ 

" '" ~ m, '" '" ." 
" --ill-- '" H1!-

,., ~ 'M ,ro 
f-:~- ." 

" --=- = '" H~- -:R- ." 
" = '" '" "" -,~ '" ." 
" ~ '" ,~ HM , .. , .. m --I'M ." 
" '" ~ '" ,"- '" -'~ 

-114-- ", n 

" '" '" '" '" 'M ,~ '" ,~ ." 
" ~. = ,. 'M -lff ". '" .. ." 
" ~ ,,, 

H" 
,,. 

'" ", ,~ .. " " m , .. ," ,» ". , .. . .. .. .~ 

" ", r-~~- '" 
- T~- ", '" M .. ~ 

" m' , .. '" ,~ '" .. .. .. .M 
n ", on '" '" ", " .. n ." 
" f-lrr , .. '" '" " " " " 

., 
~ 'M '" '" M .. " ro " " , .. ,~ _ .1,H, ,~ .. .. " " ... 
" 'M '" '" '" .. n n .. ., 
n '" 'M '" • M ,. .. .. .n 

" '" 'M ". .. .. n " .. .n 

" 
,,. 11,-- '" " n .. .. " .M 

'" , .. ,~ '" .. " " .. .. . .. 
" '" ,n '" .. n .. .. .. ." 
~ -11:-- ". ". .. ro " " " 1.01 
D '" '" .. .. " " " 1.01 
M ,~ '" • " " .. .. .. 1.14 .. '" 

,,. .. " .. " " .. 1.21 

" '" ,~ " " .. .. .. " '" " '" "" .. " " .. .. " ,~ 

" '" 
,,. .. .. " " .. .. 1.42 

» ". " .. " " .. .. M , ... 
" '" .. u " " .. " " ,~ .. '" " " .. .. .. .. .. ,." 
" '" " " " " .. .. M U4 

" .. .. n " .. " M » ,n .. .. .. " .. " " " .. 1.91 
.... O .. ' ... Tln A H D IIIu.cTl OH VAI-VO 

Sin.' 317.2 ... , 24U 191.6 1611.0 150.7 139.9 ,n' 
V kipt , .. 'M , .. '" '" '" ". , .. 
''''" M " " ro " " " ~ 

o ki ... I~.e 1 •. 1 1',7 u.e 12.0 1M ,~ ••• 
N In. .. , .. ••• • •• • •• 10.2 ,., 10.2 
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BEAMS 18 

W' BEAMS I ... LLOW ... BLE UN, .. OR .. LO ... DS ' N K,IOS 
.. 0 .. B" ...... LATE ..... LLy SU~PORTEO 

_Ooodo ____ ~ ... 

... 
,~ 18. " 'S., , •• 1 -'" 'M " M n ro M ~ 00 00 '. '-7- '.00 1.7' '.M '.~ '.0 ~.1. ' .00 ,q ,~ <n .. ,,, ~ V V '" " '" '4.5 " " , '" 'M 'M ... 
• Il!! ~ ~ 'M , .~ 

• "" :~ ,~ 'M '" .00 

" -"'- -"'--"'- '" , .. ,~ ,,, 
'" ." 

" '" '" m '" on '00 '" '''' ". '" ." 
" ~ = '" ," '" '" '''' H·'" Hoo .,.- ... 
" = "" '" ,~ 'M m '''' ,"- ,\!",-

" ... 
" ". .. , ,n H~9 'M -,.,--m '00 

~ik-- -" ... 
" '" , .. 'M ," -,]t;- ... '00 ~!6 __ " ~ .00 .. '" ... 'M '''' '" '" .. .. " .. .~ 

" on '" _:.M m '" -10'- --Of M n ro ~ .. '" '00 fr7- '" 
-14"5""- .. " .. " .. " .. '00 - ii"l!- ,~ '" .. .. " " " " . .. 

'" _'E_ '" m ,~- .. " n n .. " .M 

" , .. '" '" .. .. .. .. " " " . .. 
n '" 

,,, 
'" .. " n " .. .. M ... .. '" '" '" " " .. " " " " ... 

" m '" - 103- .. ~ " .. .. 00 .. . .. 
" '" l'!L. .. " n " " " " M .n 

00 '" '00 .. .. n .. .. " 00 M .n 

" '00 , .. " " ro " .. M .. .. ~ 

" 
-,..- " .. .. " .. " " .. .. ... 

~ '" .. " n .. " M .. M .. . .. 
'" .. .. " .. " " " M .. .. ,., 
" .. " ~ " " " 00 M .. " 1.11 
V " M n " " " .. .. .. " 1.18 

" .. " " " " " .. " .. " ,z 

" " ~ n " " 00 M .. " M ,~ 

M M n ro .. M .. .. <I " " '.4' 

" " " " " " .. " .. " " 1.49 

" ~ " " .. .. M ., 
" M V 1.$1 

~ n " ~ " ~ .. .. ~ M " , ... 
~"O~t;"T''''' AND ...... CT'ON V ... LVO 

S ,n.' =., =., 184.~ '56.1 141.7 ,~, 1'7.0 107.8 ~., .... 
V kipt ,., m '" ,~ '" ,ro ~ .. ~ M 
R kipS .. " 

., 
" .. .. M .. ., 

" o kipt 14.3 ,U '" '2.6 11.4 10.~ . , 10.0 ••• .. 
N in. .., U .., .< ., .< .< .. , L1 ., 
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•• 

16 

I 
1$. llJ.i _ M 

I.~ l .n 

BEAMS 

W BEAMS 

... LLOW"'OU: U .. , .. O .... LOADS 'N K'~ 
"0" 8&A .. 1I L.ATIl ..... LLy Su .. N> .. TIlO 

__ .0001 w__._ .. f ... 
16.ali lG.7 

l'8 71 &4 !II. !SO 4S .0 

2.17 2.38 2.63 2.91 l .ose HIl' 4.54 

23 " It 17 1~ 12 11 
160 146 ,28 

---, 
• , 

~ '" 168 154 1311 123 ,07 
.M 
~ .. 
. " ." 

• • 
" 
" " " .. 
" 
" " " " ~ 

" ~ 
" " " 

213 100 1~7 135 
228 212 18\1 112 139 120 
222 l!O2 110 , 55 126 lOB 

201 183 
185 168 
110 155 

:: -~t:-
lJ11 126 
130 11 9 
123 112 
117 -i06 
111 10' 

M 

" n 

" ,. 
M 
~ 

" " 

,~ ,., 
'" '" ". 

" " ,. 
" M .. 
~ 

" " " 

_'!,1 __ '~ __ '.!.4_ 
'29 116 1~ 

119 107 97 
110 -99"- 90 

;03 - 00 84 

" " " " n 
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" 
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'2 BEAM S 
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BEAMS 10 

we BEAMS I Au.owAItUl UN!I'O ..... LOAOS !N '<'f'S 
1'0111 HA .. s LATIl IIIALLV ' U -';>IIIT'EO 

_0.-___ ....... 

.". , 0. ,0 10 •• 10. ~" '- ~ , -.. ~ M d ~ " ~ ~ " ,-1* ~.07 '-~ I ': 
,.~ ,& •. n 

~ 
u, ,& -'t!-

~ 
,,. ." a ~. " ." ----n- --;0-~ -----• 7- .~ , ~ .. .~ 

, .. .. A a .. m , 
t-*- -+ .. ~ a -;0-

" ." , 'D '" .. .. ~ .. -;,- ~ .. ." , ". A .. " n " " .. " " ." 
" .. " " n .. .. " " " " ... 
" .. " n .. " " ~ " " a ." 
" " n p " .. " " .. " ~ ~ 

" ~ .. " .. .. " .. " " n ~ 

" ~ .. .. " " .. ~ ~ ~ " ." 
" .. " M ~ A " " " n 19.1 ." .. " .. .. .. " " ~ a n 17.\1 ., 
" .. M " " " ~ a ~ " 11.11 ." .. .. .. ~ .. .. " a D .. , .. ." 
" " " 

., .. " " " n .. '" ." 
" A ~ .. .. ~ .. " " " ,u .., 
" " " " " " " " ". .. ,u ... 
n A " .. ~ " " 

., 
" " " a 

~ " " ~ " " ~ " .. " " 
a " .. " a 

" .. ~ '" " " " " " a 

" .. " " " " " " 
, 

.... or.:RT'.,. ,." REACTION VALVO 

,~. n., ~. , ~ .. M . A.' = '" "'. ... u 
" .. " .. .. A .. " " .. ~ " " .. " " " " " " " " " ~ G,,, ". 10.0 U U L ' '" ,., .. L~ ... 
, ~ ••• ... ... • •• ••• ., u .., .., .., 

AMI;RIC.6tN INSTITUTE OF STEEL CONSTRUCTION 



IlO ST. PAUL FOUNDRY & MANUFACTURING CO. 
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BEAMS 24-Z0 
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ST, P AU L FOUNDRY & MANUFACTURING CO, 8' 

MI SCELLA NEOU S 
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MISCELLANEOUS 

I LIGHT BEAMS AND JOISTS 
ALLOWABLE UNIFORM LOADS IN KIPS 
FOR BEAMS LATERALLY SUPPORTED 

sr.n 
Nominal Depth and Width-Weight per Foot 

'12x 4 ·10 X 4 *8 X 4 ·6 X 4 tl0x 5~ t8 X 6)1 t8 X 5~ 
FMI -- ----

14 11.5 10 8.5 25 21 28 24 20 17 
d/b, 13.4 12.3 9.8 7.7 4.5 4.6 3.2 3.3 4.8 4.9 

L" 3.5 4 5 6.5 11 1""1 15 15 10 10 

2 28 4-
3 ~ 46 35 23 ~ 82 67 
4 49 35 28 16.9 79 ~ I--J5 51 47 
5 40 28 21 13.5 63 58 60 2!...- 41 37 

6 33 23 17.3 11.3 52 48 50 46 34 31 
7 28 20 14.8 9.7 45 41 43 40 29 27 
8 25 17.5 13.0 8.5 39 36 38 35 28 23 
9 22 15.6 11.5 7.5 35 32 33 31 23 21 

10 19.7 14.0 10.4 6.8 32 29 30 28 20 18.7 

11 17.9 12.7 9.4 6.1 29 28 27 25 18.4 17.0 
12 16.4 11.7 8.7 5.6 28 24 25 23 16.9 15.6 
13 15.2 10.8 8.0 5.2 24 22 23 21 15.6 14.4 
14 14.1 10.0 7.4 23 21 21 19.9 14.5 13.3 
15 13.2 9.3 6.9 21 19.3 20 18.6 13.5 12.4 

16 12.3 8.7 6.5 19.7 18.1 18.7 17.4 12.7 11 .7 
17 11.6 8.2 6.1 18.5 17.0 17.6 16.4 11.9 11 .0 
18 11.0 7.8 17.5 16.1 
19 10.4 7.4 16.6 15.2 
20 9.9 7.0 15.7 14.5 

21 9.4 6.7 15.0 13.8 
22 9.0 
23 8.6 
24 8.2 
25 7.9 

PROPERTIES AND REACTION VALUES 

Sin.' 14.8 10.5 7.79 5.07 23.6 21.7 22.5 20.9 15.2 14.0 
V kips 31 23 17.5 12.9 45 31 41 25 36 25 
R kips 19.5 17.3 16.3 16.1 36 25 41 28 35 24 
G kips 4.8 4.3 4.1 4.1 8.4 5.8 9.4 5.9 8.4 S.8 
N in. 5.9 4.9 3.8 2.7 4.6 4.6 3.5 3.5 3.6 3.6 

*Rolled by Bethlehem Steel Co. and Carnegie-Illinois Steel Corp. 
fRoiled by The Phoenix Iron Co. 

Values of R in italics exceed maximum web shear V 
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Soan 

• JUNIOR BEAMS 
AND 

JUNIOR CHANNELS 
ALLOWABLE UNIFORM LOADS IN KIPS 

FOR BEAMS AND CHANNELS 
LATERALLY SUPPORTED 

I 
For beams and channels laterally unsupported . allowable loads must be reduced. 

Nominal Depth and WIdth- Weight per Foot 

Beams Channels 
,n 

F •• t ~ 11<2% 10x2% 9,2% 8x2)1 7x2Ys 6,1 % 12xl ~ 10xl ~ 10xl Ys 

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 ------- --- --- ------ ---__ L_"__ 3 2.5 2.5 2.5 2.5 2.5 __ 3_ 

2 ~ ~ ~ ~ 29 U 
3 ~ 43 35 ~-2-1-1'5.6' 10.7 
4 ~ 32 26 19.3 15.7 11.7 
5 32 26 21 15.5 12.5 9.3 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

27 
23 
20 
17.8 
~.O 

14.5 
13.3 
12.3 
11.4 
10.7 

10.0 
9.4 
8.9 
8.4 
8.0 

7.6 
7.3 
7.0 

24 6.7 
25 6.4 

21 
18.3 
16.0 
14.2 
12.8 

11.6 
10.7 
9.8 
9.1 
8.5 

8.0 
7.5 
7.1 
6.7 
6.4 

6.1 
5.8 
5.6 

17.3 
14.9 
13.0 
11.6 
10.4 

9.5 
8.7 
8.0 
7.4 
6.9 

6.5 
6.1 
5.8 
5.5 
5.2 

5.0 

12.9 
11 .0 
9.7 
8.6 
7.7 

7.0 
6.4 
5.9 
5.5 
5.2 

4.8 
4.5 
4.3 
4.1 

10.4 
9.0 
7.8 
7.0 
6.3 

5.7 
5.2 
4.8 
4.5 
4.2 

3.9 
3.7 

7.8 
6.7 
5.8 
5.2 
4.7 

4.2 
3.9 
3.6 
3.3 
3.1 

8.0 
6.4 

5.3 
4.6 
4.0 
3.6 
3.2 

2.9 
2.7 
2.5 

PROPERTIES AND REACTION VALUES 

Sin,s 
V ki ps 
R kips 
G kips 
N in. 

12.0 
27 
16.8 
4.2 
6.0 

9.6 
24 
15.8 
4.0 
5.5 

7.8 
20 
14.7 
3.7 
5.0 

1& Rolled by Jones & Laughlin Steel Corp, 

5.8 
17.0 
13.7 
3.5 
4.4 

4.7 
14.0 
12.6 
3.2 
4.0 

V31ues of R in italics exceed maximum web shear V. 

3.5 
11.5 
11.7 
3.0 
3.4 

2.4 
8.9 

10.6 
2.7 
2.9 

59 
41 
31 
25 

20.6 
17.7 
15.5 
13.8 
12.4 

11 .3 
10.3 
9.5 
8.8 
8.3 

7.7 
7.3 

9.3 
29.6 

29 
20.6 
17.3 

14.4 
12.4 
10.8 
9.6 
8.7 

7.9 
7.2 
6.7 

6.5 
22.1 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 

19.5 
14.7 
11.7 

9.8 
8.4 
7.3 
6.5 
5.9 

4.4 
19.5 



"" ST. PAUL FOUNDRY & MANUFACTURING CO. 

18-1 5 BEAMS 

[ AM ERICAN ST ANDARD CHANNELS 

.. LLOW ..... LI[ U N IFORM LO ... OS IN K, H 
.. 0 .. C H ANHI<"" LATIt .... LLy SU .. ~ .. T .. D 

hr .......... """'" "" .. _ .• ' ..... ... IoMI. "'.ot .. ... ..... 

... _o.oo_W _ __ '_ 

18 •• - 15 . J!f -,~ - -M 51.9 ... ~2.1 - ~ ~ D.' -, 
I~ ." , ~ ~ m '" .. ~ ,~ ., 

• , .w m , 'M ,~ 'ro '" . w , .. '" '" ~ , 
'" ,~ '" ,~ .~ ... ' W ~ .00 , '" ,~ '" .. , .00 'W M N .W • ,~ '" '00 'W ." M n ro .00 • ... 'W M ~ . 00 N M " ... 

" .. " M .. ." n " ~ ." .. 00 ~ n " ." M ~ " ." 
" .. n n M . " .. " ~ .>0 

" N n M .. " .. " " .~ 

" n .. " .. » " ~ " .V 

" .. " " ~ ... .. .. " 3> 

" " .. " " " .. " .. ~ 

" M ~ ~ .. ~ " ~ » ." 
" .. " " .. . " " .. " ... 
" " .. .. " " .. ~ " ~ 
>0 ~ " .. .. ." .. " " ~ 

" " ~ " " . " .. " V ." 
" .. ., 

" n ... n " " .n 

" .. " n .. " " V " .n 

" .. .. .. .. ." " " ~ .N 

" ~ " .. » .n " " " ... 
" .. .. » " .n V " V ... 
V " .. " " .~ " ~ " 1.01 

" ~ » " " .00 " " 1'-9 ,." 
" .. " " " ." " " IU 1.16 

" » " " V 'W " " ,'.5 ,." 
" ~ " V " 1.11 ~ 19.9 17.9 , ~ 

~ " " V " 1.1' " ,,~ 11 .• 1.41 » " " " " ,." " 
,., 16.' ' M .. " V " " ,~ V '" 16 .• ,." .. " " " ~ 1.41 >0 17.6 ... ,." 

" " " " " 1.4' , .. 17.1 15 .• '.n 
" V " " n 1.51 '" 

,., 
'" , ... .. " ~ " " ,." ,., 

'" 14.6 ,." 
" " ~ " " 1.15 

" " " " '" ,~ ., 
" " '" 19,4 '.W 

~ ~ " 
,.., , ... W 

PRO ,.I: RT IIlS A N D .... ACTION VALUU 

Sin,' 74.5 "., .. , 61.0 " .. "., 41.1 
V kiP' '" '" '" '00 '" '" n 
Rk.,. .. .. .. " " " .. .... 16.8 14 .• 12.0 , .. '" 

,,, .. 
N In. ••• .. ••• ••• U U .. 

A MERI CAN I NSTI T UTE OF' STEEL CON STR UCT ION 
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, , 
• • 
" 
" " " " " 
" " " .. 
~ 

" " " ~ 
~ 

" " " " '" 
Sm.' 
v kipll 

R k"" 
a kilN 
N in. 

BEAMS 
AMERICAN STANDARD CHANNELS 

.. LLOW .... L .. UN' .. O ..... LO .. 05 'N K'~ 
"0" (:H"NN"LS LAT" .. .. LLT SU~ .. T"D 

, .. '''M''' '''''''', •••• _ .... , ........ , .......... , .. ,""_. 

~ 

" .. ., 
" 

n 

" 19.9 
la.~ 

11.9 

11.1 
16.3 
1M 
1 • . 9 
1 •. 3 

13.8 

'" 12.8 
12 .• 
12.0 

". 
~ 

" 12.2 

••• 

" " ~ 
" " 
19.9 

'U 
17.1 , .. 
". 
15.2 
14.$ 
13.9 

'" 12.1 

'" 'U 
11 .' 
11.0 
10.6 

_OootIo _ W ____ hol 

., ." 
" .OS 
316 .11 
l2 .,. 
29 .'7 

26 .21 
~ .~ 

" ." 
~ ." 
'9.0 .39 

17.8 ... 
16.8 .ro 
'$.9 .~ 
lU .62 
14.3 .69 

13.6 .76 
13.0 .83 
12.. .91 
11.9 .99 

".. I .OS 

11.0 1.17 
10.6 1.26 
10.2 1.l5 
9.B '.Q 
U , .~ 

~ 

" " 19.6 

'" 
'7 .2 
16.2 
1$.3 

'U 
'3.7 

' 3.1 
' 2.$ 
11 .9 
11 .4 
11 .0 

'$.' 
' • . 2 
'3 .• 
'V 
12.1 

11.$ 
11.0 
'0.$ 
10.1 ., 

19.0 
17 .• 
16.1 
'$.0 
' • . 0 

13.1 
12.3 
11 .6 
11.0 
'0.$ 

10.0 

••• .. , .. , 
••• 

.... O .. f: .. T'Il .... ,.0 RIlA(:T'O" " ... LUn 

21.4 
« 

" " • •• 

~ .. 
" n 
16.2 ... 

18.1 

• 
" 12.6 

• •• 

'" .. ., .. , 
• •• 

12-10 

[ 

~ .~ 

26 .10 
2'2 .13 
19.9 .17 
17.9 .21 

lU .~ 

1 • . 9 .30 
1).1 .35 
12.a .41 
11 .9 .47 

11 .2 .S3 
10.5 .60 
9.9 .61 
9.' .15 
a.9 .83 

a.~ .91 
a. l 1.00 
7.8 1.10 
7.' 1.19 
7.1 1.29 

13 .• 

" " •• ... 
AMERICAN I NST ITUTE OF STEEL. CONSTRUCTION 
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9-8-7 BEAMS 

[ AMERICAN STANDARD CHANNELS 

AU.OWA8LIt V"'I"OAM 0.0.0.0. IN KII"S 
0'0" CHANNItUJ ...... TII"' ....... V "U~"'TI!O 

' .. < .... _1 ..... " .. __ ..... ' ...... _ .. _ "' ....... ___ . 
------, ... .". t~2J.oi - 802].( - 7.2U -,~ - - -~ " '" ,- .. n 13.7$ ", ,- 14.7$ ,,~ .. -, ~ ~ " + ." " ." , ro ~ ., m ~ ., .~ ~ " ~ .00 

• ~ " " .~ " " ~ ~ " ~ ~ .00 

• " " " ... " " n ., " ... " ." 
• " " ~ .. " 00 ... .. 17.1 ", ,,, 

. " , 
" n ~ . " " 17.1 1M ." 14.7 .3.1 11.4 ." • ~ , ... ". ." 18.2 1!t.O ,,. ." 12.S ,,. '0.0 ." • 00 ,., ". ." 16.1 13.3 12.0 ." 11.4 10.2 .. ." 

" 18.0 '" ... . ~ 14.!> 12.0 'M " 10.3 .., .. , ~ 
" ". '" '2.T . " 13.2 10.9 .. " U .. " ~ 

" '" 12.6 .1.7 "" 12.1 1(1.0 .. , " ... ,., ., .~ 

" 
,,. ". ". " 11.2 .. , U M , .. ,., ., m .. 12.9 lo.a 10.0 . ~ ". • •• " ." ,., .. " ." 

" 12.0 10.0 U .~ .., ., ,., ~ ... •. , U ." 
" ' 1.2 ••• ., M .. , , .• ., 

. " ••• ., 
" ." 

" 10.6 U U .~ M ,., •• ." .. , •• .., .. .. 10.0 .. ,. .n .. ., . , ... ., .. , ... ... 
" ... ,., , .. ~ ,. .., 

" ." 00 •• ,. ,. .n " ... ••• .. ~ 
" .. ,., ., 1.01 
n ., .. .. 1 .11 
n ,. •• .. ..n 

.... OPIUOT'D AND 'UlACTION VALVa 

Sin.' ,,. 'U 'M ". .. , .., ,., .. .. , .... ~ " ~ " » ~ " " 19.1 
R k;p. ., 

" M " " ~ " " " 0'" ,,. .. .. ,1.1 " " 10.1 , .• .. 
• 0. •• •• .., U ,. ,. ,. ... ... 

AMERICAN I NST IT UT E OF STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 9 1 

... 
,~ 

, 
• • 
• • • • 
" 
" " " " " 

Sin.' 

" .. A kip< 
Ok;" 
N in. 

BEAMS 6-5-4-3 

AMERICAN STANDARD CHANNELS [ " .... Ow .. " .. 1[ UNIFORM .. O"DS IN "'~ 
FOR CH"NN E'" ..... TI[R ...... v SU .... ORTI[O 

___ w ____ . _ .. , - h'" - 4. ,~ -- - -13.0 '0.& 1.2 - 1.0 U ,- 7.~ ~.4 '- ••• ---- ""iO:2 ""i4 2$ 22 '9.' ~ '5.6 13.3 .M ~ 
., 

'9.3 '6.7 '03 .~ '1.7 '0.0 " •• " ~ ••• 
'5.5 13.3 " .5 .~ .., ••• ." .. ••• " " 
'2.9 , 1.1 ••• . " ••• •• " " .. , . " , .. 
11 .0 ... .., ." ., •• .ro ••• " . ~ .., ., U .. , .n u M V ,. " . U .., 
•• • •• ••• .~ " ••• .~ ,. ,. " .., ., ••• .M .., ••• ." ,., U " ••• ••• ., " •. , 10 .~ .. •• •• " 

,. 
II .00 

" ••• •• .. 10 ,. .ro 
u ... ••• ... . , ... , .. ." 

.. RO"",,RT II[' "1'0'" RI["CT,O ... V""UI[' 

••• •• .. , ... , .. .., U ••• 
~ ~ ." " 12.4 ... ••• 13.9 

" " ro " " .1 " '" " 10.~ ••• U , .. ••• .., .~ ... 
U , .. , .. ... ... ••• U ••• 

3. Hi --M 
~ -.. " •• •• " ." ,., ,. ." , .. ... .~ .., , .. ~ , . ... .« 

.., • •• 
10.' .. 
" IU .., • •• 
" .., 

v ...... " .. I.....,. ....... ____ v. 

AMERICAN I NST IT UTE OF STEEL CONSTRUCT10N 
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SECTION MODULUS TABLE 

FOR SHAPES USED AS BEAMS 

-- - -- - -- -- "- -
1105.1 ~ W~ = .• u. ~ 00.' 11 W' 55 
1031.2 ~ "' ~ =., 18W 11 4 91 .~ 12Wn 
951.1 ~ "' ~ 216.0 "'IF 136 M.' 16W:.IJ "' .. 36W:z.4~ =, lew 105 ~, 14WGI =. 14W'IV 
~. M.~ 197.6 " W 00 ". 11 ., SCI 
811.1 ~ "' ~ 191.6 ~ , '00 M.' '" 

, M.' 
M.' ' 2W65 

7~.6 ». '" 196.3 " . • M.' ,own 
189.4 14W 119 -.. ». '" 1~.8 ~ , ~ 00' UWSI 
1&4 .4 '"'" 00 00. ' town 

~ .. H W' It, 18Ii! _~ t1W 133 n.' 12W:13 
649.9 XI 'IF 210 11'6.3 14W'1I1 n .8 uw~ 

14. ~ 18 U :.8 
621.2 H W' 11.2 ,~. "" " 73.7 101'1'66 ... , 30 W 190 173.9 ~ , n. 

168.0 "w ~ n .• UYFl$ 
519.1 JI ", 17e 166.1 ,OW 00 n, 12W~ 

163.6 14W IOJ n .' UW'48 
541 .0 H '1fT Ice 163.4 12W 120 ~, 18 U ~1.9 
~., JOWtn 160.0 n , 

" 61.1 10W60 
1(,6.1 '" '" ~ ., 12W~ 

~ .. "" 1$. 1~1.3 "'" M 
" 92.8 VW 171 •• 15 ." .. -.. 33 W l~ 1:.0.7 n. n ., " 

, ~ 
UO.6 "'" " 6J .1 18 U 45.8 .... Jl W' Ul 1:.0.2 n , M 62.7 14W<l -. 'l7 W 160 144 .5 1llN" 106 61.0 18 U " .7 
141.1 '" '" n 00 ' lOWS< -.. lJ W' III 00.' 8 W' 61 

413.5 2' W 160 139.9 n. " M' " 
, ". -.. 21 W 105 138.1 "'" " M' 12 W<5 

379.1 JOW tl:2 134.1 "'" " 372.5 2' W ' 45 130.9 "'" M '" Je W' '' 
121.2 '" '" ro M.' I. IN' 38 

~ .. I'WW 127.8 " '" " ~ . IOW49 
m .' 24 VI' '30 U. I~ u:.o 

126.4 n" " ~2.0 OW' M 
m .• lO W lU 126.3 n , " ~1.9 12W40 
317.2 21 w: 14l 126.3 IOWI12 00.' " 

, 00 
I ~.O "'" " 49.1 IOW4~ 

"" lOW 101 12L1 "'" " "" 27 w: 114 117.0 '" '" • ~, uwu 

"" 2<0 w: 120 116.~ n , ". ~, I~ U 40 
~. , 21 w: 127 115.9 "'" " 4~') 12 W" .l(; 
274.4 2<1 'IF 110 115.7 "'" " ~. " 

, ... 
112.4 10 w: 100 432 8 'IF 48 "'., 71W 10.2 112.3 "'" " 422 10 'IF 19 

"" 12W: 190 
~ .. ~ , ,ro 107.8 u . " 41.8 14 W " 
2<09.6 21 w: 112 107.1 "w n 41.] 15 U 33.9 

100.2 """ " n. 12 w: 31 
~ .. 24 W 100 103.0 U'" " 37.8 " 

, 
" 1019 " 

, n ~. " 
, ". 2<12.8 "'" ~ "., >0'" " lB OW'0 

'~3 " 
, 105.9 ". lOW 33 

m ., 12WI61 

TO AMI!RICAN INSTITUTI< OF STEEL. CONSTRue 0 N 



ST. PAUL FOUNDRY & MANUFACTURING CO. 93 

SECTION MODULUS TABLE 

FOR SHAPES USED AS BEAMS 

-.-1 - - -- - -. -- - --.- .- -
~., u .. n , H.8 12 II I. , 

" 10 J. • , 
31.1 OW~ , H.2 , , 18.4 , 

" 8 6 10 , 
~ .. 10 W' 29 , H .I 8 W' 17 , 

" 7 U 14.7~ , 
~., " 

, 
" 

, H.O 8 M 17 • " • , 12.~ , 
~. 8 M 34.3 , 13.8 '" " 

, 
" G 6 12 , 

V ., &W'11 , 13.5 • U ~ , ., 7 U 1l,~ , 
~., 12 U JO , 13.~ 10 U 15.1 , 

13.' W~ , ••• 10 J. U'.' , 
~ .. 10'" 25 , 12.9 ." ~ , ., 'U •• , ., • , 1 •. n , 
", u." , 12.0 12 ). 11.' , 
~. " 

, n. , 12.0 , , ~ , ••• " , , .. , 
~, OW" 

, lL8 8 B 15 , ••• 6 U 13 , 
23.9 12 U 25 , 11.3 11 U 15 , ••• • W' 13 • 13.6 10M 25 • 10.9 8 U 18.n , ., 

• M 13 • n .• '" ~ • ., 
" • •• , 

10.~ 10 • 1L5 , ., 6 U 10 ,5 , 
21 .7 10 M n • 10.5 9 U 13.4 , •• • , " 

, 
10.4 , , 1$.1 , 

2U lown , 10.1 6 w: 1$.$ , .. , " , ... , 
10.1 " " 

, •• HI J, U 6.5 , 
21 ,4 12 • l' , ••• " " 

, ., . u .. , , 
21.4 12 U 20.7 , ••• $ w: 18.$ , ., 4 W' 10 • 21.0 8 M 2' • n. .w. , •• 11 J. ta.! , ,. ", ... 
~. 10 U 30 , •• S M 18.9 , ,. . u • ., 12J, UlOG , ,., • , " 18.8 10 • It , •• 8 U 13.75 , ,. .u ., 
18.1 10 U 2'5 , ., • , 17.25 , , .. • , " •• S w: 16 , 
17.$ 12 • 1'.5 , 

" 8 U 11.5 , , .. ' " ... , 
17.0 OW~ , .., .u ,,, , 
16.8 OW" 

, , .. .u ••• , 
16.2 '" " 

, , .. , , ,. , 
16.0 • , " 

, 
" 

, , ., , 
15.7 10 U 20 , , .. , w • , 
15.7 6 M 25 , 
15.2 ." ~ • " 

,w • 
" 

,u U 

I_ . ,.S-",N_ "'" 
, AI, So""" ... , M ..... •. c.n-.m.."'_ ... , ........ 
3 c.m..-...'''_ ' ....... P ........ 
; ~!'-. 
• P ....... , _.""'-1 ...... 
_. OOl ........ ,""" ..... ·,_ .... "'''' .. _ .. , ... ,_ ...... ''''~ __ .. , .. -_ .. ·· 

.. _ •• _"" .... _ .... "" .......... "" ... _",._'.'_"" . ,' ... " ....... ' .. 'n .......... 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 
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BEAMS 

L REGULAR SERIES ANGLES 

Au.O WA a LE U N" O", ... LO",OS IN K.", 
.. 0 .. ANGUS L..ATII: ',,",U.V .U~ .. n:D 

NEUT .. .. .. A X IS ........... LLII!:L TO H O .. ,Z O NTAo. LEO 

~ ......... , . ..... U. U .. _ • • ''-, -...,.-. "' ...... _ _ • F ................... _ .... "" ._.1 '"_ ........... _. _Iof ... - '= ~ 

~ ~" • , • , • • " " .. " .. - - -- --.' a. a. l 51.0 ~ ., » " " ~ " 11.6 ... 13.2 11.7 

" '" ~ ~ " " " " . ., ". "3 11.1 10 .• 

• ,.. 0 » ~ ~ " ... "3 ". ... 10.2 •• • », ,. ~ ~ 19.6 17.2 .~ 13.1 11 .4 .. .. , .. 
" ~. " ~ . ., 16.0 ... 12.4 11.2 03 .. , " .. , 

11.6. " a, 11.6 14.1 ... 10.1 .. '" , .. •• ., 
" ", ... 11 .2 03 .. ,. u •• .., ., 

1I .4. 1OI 17.2 03 •• .. , M ", , .. u 

P' 7,. •• ~ "., ". ., ., .. , " ... 
" ~ .. .. , ... " .. , u '" " 17.9 ,. 

" 
.., .. , u , .. 

" ... .. , •• .., ... , .. , . 
." II .,. ~ u. ~ " " n ... "3 15.(. 13.0 11.1 .. , 

" ". D " n ' M ". 14.7 .", 11.0 ••• .., 
" '" " " ". ", . ... 11.8 10.7 .. ... .., 
~ ", " 'M .... 13.5 ... 10.5 •• ... .. ••• ' .. ' .li ", 13.7 10.9 ••• '" .. .. M ••• , .. 
" 14 .9 11.7 03 ,. .. , " " .. , '" ... 

6 • • • U. .U .., 
" 

.., , .. " ,. 
0 ' S. 5. ~ '" 13.0 10.4 ., ... ... " ., 

" 16.2 10.7 .. , .. ••• ., .., u 

" • OJ ., •• u ... ., M ", 

hl*,," lD.4 .. , 03 " OJ ,. 
~ .. , " " '.' ••• .., . " ,.4, 1 0 • M ., 

" D " " ~ 19.6 ... 14.7 

• ,.. D ., » " " ~ " 17.4 14.9 ." • 31 .2 .. " " " ~ " ... 15.1 13.0 "3 
" "3 " " " " 19.1 17.0 '" ". 10.9 • •• 
" ~ .. » " ~ ... ... IS.4 lJ.' 11.5 " 

., 
• 21 .3 " " " 17.7 .M 13.' 12.4 "3 ., ,. 

." 8 .4 . ~ ~., " ~ " ." .... 13.6 ", 10.2 " 
.., 

" 19.6 " " 16.1 14.3 l U 11.1 ~, U , .. ., 
~ 17.2 n 11.6 14.7 12.6 11 .0 ... " .. u " 

AMERICAN I NSTITUTE OF STEEL CONSTRU CTI ON 
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BEAM S 

L REGULAR SERIES ANGLES 
ALLOWASLE UN'I'ORM LOA DS '''I('H 
'0" ANGLES ..... TIE .... LLy SU .. ...,RTIltO 

NIEUT .. "L AXI S ....... ALLE,. TO HOR,ZO NTAL I...EG 

' ... ... , ... ,,,,,.11. ~"'~*_"' .. '0-.... koH. m~"'" ___ . 
~- ....... '~~I-.' " . ....... -.... - , .. ,~-......... --. tt ... ~,·I_,- __ , ___ ._ _ .. .... - • • • • • " " .. ~ - - ----•.. J • 4 • •• ". 11.0 13.6 ,,~ ••• U •• U ••• • •• 

" 13.6 14.7 ,1.1 ••• ••• " •• " ••• .., 
II • • • " 11.3 11.0 ••• " 

.., 
" ••• •• ", 

4 • 4 • " •• . , •• ,~ , .. ... .., 
" 

., 
" ,. ,. , .. " ••• 

4 • J )i.~ ••• " ,. 
" •• • •• 

4 • 3 • " .. , ,. ... ••• ••• 
" ••• " ••• .., ... 

3)i" ~ • l~.~ 13.6 ro, ,,~ 10.0 . , •• ••• ., ••• .., 
" 10.4 ." 10.? ••• ••• •• •• ,. ". , .. 
" ••• 12.1 ••• .., ••• .., , . " U , .. 

4 • 3)1'lV ••• .. ••• .., 
" , .. ,. " • •• 

l~<3Wd" .. , ••• •• " ,. ,., •• • •• 
" •• . , , . ,. ,. ... ... .., 

3}i>l • J.( " ,. ,. •• " 
.., •• , .. 4 , J • " 11 .1 12.7 •• .., 

" . , , .. U 

" " 10.0 •• .. , .. , " ,. ,. 
" 

.. , .. , " .. , " , .. " ,., 
" ••• ••• ••• " , .. .., •• •• 

JJ.?'] • " " .. , , . , .. , .. ••• • • J • J ;, " ••• , .. ,. ... • •• U 
J • 23i.j{ ••• , . ••• ., ... 

2J.i" J • 2J.i'3i •• •• ,. ,. " ... 
" •• •• , .. " ... " " •• , .. , .. ., ••• .., 

2Ji!<2J.t." ;:~ 
,. • •• U ., 

2J.i.2. U , . ... ... .. 

AMER I CAN I NSTITUTE OF STEEL CONSTRUCTION 
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SAFE LOADS FOR CHANNELS LAID FLAT m 
THOUSANDS OF POUNDS UNIFORMLY DISTIUBUTED 

lbt ...... ~bro Itre. 18.000 lbe. per oquare iDch. 
Delled,_ obo." La iDch .... tIl_ to riaht of lIMY)' I .... o.re e~YI for pluto, "-iii .... 

L$nllb of Il>ln in reet 

COE FFICIENTS OF DEFLECTION. UNIFORMLY 
DISTRIBUTED LOADS 

~~T~.?~:]~;:lt;~)&i~;~~~~[~~l~~t:~.~:,~~~.ectlon lIymmetrlcal about zeell. etc .. divide the cOt't. lipan and flb,e .treu by 

II. ch .. nnel ... I .. ,d fI .. t .. nd .. nclee. 
dl.tance trom the neutral 11..'. to 

the tabu]"r coe"l-
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STEEL FLOOR PLATE 

tala.,,1 Four-_r Floor PIa'a 

8.70 IUS 13.80 16,~ 18.110 2Ul> 24.00 2lI,M 310M 

Can be obtained in ..... yinl wid'''' and len.u.. .... ,_ti"ely from 0" to 80" and 
10 I,d to 60 IMI.. Thiek_ .ndepen(it,,,\ 01 projection.. 

ALLOWAI)U; UNlt'OltM LOAD I N POUNDS 1' .t::It SQUARE FOOT. 

8TltESS 1$,000 PSI TENSJI.E 

SPAN 

T hiekll_ 1'6" .~' 2'6" 3'0" 3'6" 4'0" 4'6" ~'O" --------------• 37~ '" '" " " " .... 
U 00; '" '" '" '" " " .. • .... '" '" , .. .,. .. , U, " " "" S« .. , '" '" 'U '" '" • "" lIof$ ffi' 'W 3i$ '" m .M 

" "" .. ,. '" ""' '" '" '" '" • "" .00. 12 16 8401 m '" '" "" " 4 162 23~ O .. " .... '" m '" '" 
" .... 331"$ " .. .. " lI03 ... 00; ." 

Dell«lioll 
C~ffiMII' ... , .OH .lI6 .. " .'" .'" .377 .. " 

6'0" 
--.... 
··iIi· 

" m ... 
'W , .. 
3'~ 

.6.0 

l.oad. Ihown belo .. buy)' 1m ..... ,n produce dellec(,ou in u""",," of 1/ 100 of .pan. 
I..,.d. include .. 'ei,h~ of plait<!. I'll~ .uj)VO'~ on Uro lid.,.. !loll .. load. lor 

other u_ than Ihu liven in table may be obt..ined from villi .. "'ven by d,_t 
p r<>p<>rt;"a 01 lib .... At .... 

Dellodinn in incba .. ith mui ... um I&la unifo.m I.,...J Ihow .. ill ... ble elllI .... d"ftee­
l Oon t!OII:lIIclent divided by thi~kn_ of pl."" in inch... Oeftec.i<>o in Inc"- for Iny 
unilOlbl load wi lbin the .. lanie limit '"'lu.t. deftection coefficient tim .. ",\,,"1 toad per 
l'Iu ..... foot divided by ...... imum ... '. 10.<1 per oq" .... foot 

T hickn ... dot!! nOt incl ude projecti .. "" whieh are .1" hi,h. 
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ALLOWABLE LOADS ON COLUMNS 

'f'M 10Mb ~ in tho IoIknrinf; col ....... tabla ~ bMIed on aI ....... bIe WIlt __ ...... 
CoIuInnt ";!h val .... of /I. _~ .. tban 120. ""'in or -....daty.......t..n; , 

r _17.000_0.4&5-;;- jnp ... ~ 

C:>Ium ... wilh val .... o f 1/. ,,"Itt than 120: 
__ -",<e"'",,---•. Brarinc and -.dary ....."bers. f .. II 

h. Main """"ben. f .. ___ 'o·e· ... "'._)( ( I 6 - _ , _ J , '"' + J81OO'rI 
For <'OI'I~ in ~ I ..... Jonnulas I table of .1I" ..... bI< unil llre.es dct,vt<! 

thoro/""" it (iWJI 011 _ LOll 

In \IIe «IIumn IlbIa _him ..... oIIowabio I0.Il ci __ ~ tho ~ 
Ia",. b, ... ItO leo main mtmbtts ";Ih lit _'f< IhIn 120. Allowable Ioodo 10< 
brarino and ~ mernbtnollhe _1/. ""'Y tit <llrivt<! t horo/ ...... , 

ECCENT RIC LOADINC. 11>t allo1rablc bod. 1Ii_ in tllo <dumn labiea .... 10< 
<I)/wMO •• ially 01 oymrnnric:ally Io.ded. F.". toI\1IFIr. ",bjoaed boll! 10 direct 10Mb 
and to bondinc pcuIuoed by «nil,'" ~ the A. \ .s.c. Speafia''''' in Section 12 (I) 
requira IhII the quant,ty 

r. f~ .~_" . "'"F.""" + ~ ..... -.,. ...... """y. 

The u .. ol Bcndinc rloClon ( 8. ar><! 1\) labul>l"" I l lhe bottom of , lie load tableo _Kltt. con""";"'! method of _".nine bend,n. mo", .. OII into oqululfnt dirt(t 
IoIodt in orOo< to otIcct I ,rill oecIion /totn lhe bod IlbIa. B. and B,. .... ~iftl1 
_I to tile .... diridod by the appropriate ocaion modul .... 

EXAMPLL A 14 W' <dumn ';111 In ....tnm:Ilmclh 0112 ft. carries. con<ft\\ric 
\01<101 :JOO kir- and an ..."",tric I0o<I 0150 kipo applied 18 incha from lhe .... jor am. • 
DeoivI the column. 

A ...... It.. a_ bondi", 1":10< Ol t t.. I!'O\IP. NoY. S . .. 0.185. thea 
lltnclinr Morntnt .. M _ 50 X IS _ 900 i""h kip'. 
Equivaltnt DifKt t.o.d .. Mil. _ 900 X 0 185 _ 167 kip$. 

App-o.Unw. «II""", load .. JOO + 50 + 167 .. 517 kipo. 

A trialmhlmn OKtion (Ill po:>un<k) it I\nr. odKted I ...... the ubles _ hi ..... a carT)'irc 
.. !*itr of 517 kip' or ....... on an __ Itrcth of 12~. Since tlut odKt .... it 
only t"'Uh~. it will be IIKaIaIY 10 i,watipte I,," otIfcted «IIumn _ 10 iu _pl~ 
wilh SKtion 12 (a) . 

. ..... _100 __ ._ ... ,_" m...rtd '" t. , ........ , h' ... ' ...... ' ........ _ _ ...... 
AMERICAN I NSTITUTE OF STEEL CONSTRUCT ION 
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100 ST. PAUL FOUNDRY & MANUFACTURING CO 

ALLOWABLE STRESSES PER SQUARE INCH 

'OR 

COMPRESSION MEMBERS 

----.. -- .. ... - .. 11<'''''_ 
1 ..... -' ... .- ,~ ' .. .. ..,., 

,.,--(: )' .. • Do)< (u _ !:.) •• . _. 
-'- - • - • - " - • - • - • -- T - 7 - - • - • - T -· - - - , - - - -- ---I- ---I- --- - --- - --- - --- - --
, 11.00 " 16." " 13.112 '" ,.~ '" ,~ '" 'M '" '" , 11.00 ., 16.14 ~ 11.1. on ' .M ,~ ,n on ,~ ,~ U8 , 11.00 ., 16.10 ~ 13.66 on ,.n ,~ m on ,~ ,~ ~.71 

• 16.99 ~ .. ~ ~ 13.58 ." ~.7' ," '.~ ," v_~~ '" .~ 

• 16.99 .. .. ~ M 13 .00 ,~ , ... '" 1.16 ,~ , . ., '" .~ 
• 16.98 " 1~91 ~ 13.41 ,~ ,.~ '" 7 .11 ,~ ,n '" ~.41 , 16.98 " ,,~ " ,= '" , ... '" ' .00 m 9.16 '" .. ., 
• 16.97 M "" " 13.'24 ,n 9.42 '" 1.01 '3 , ... 'M "" • 16.96 .. ,~ " 13.16 ,a .~ , .. ... 'a ,~ , .. .~ 
" 16.95 ~ ,.n " 13.07 ,» '3 '" 6.91 ,» 0» '" ... 
" 16.94 " 1~1. " 12 .• m ,,, 

'" 'M '" .n '" S.11 

" 16.93 ~ " .. n 12.90 ,,, 9.15 on M ' 
,,, ,., on .... 

" 16.9'2 ~ " .. ~ 12 .. , ,~ , ... on '.ro on , .. '" w .. 16.91 " " .. " 12.12 '" 9.(n '" '" '" ~ '" ." 
" 

,,~ M IS.!Il " 12.62 'M .. " ,~ ... 'M an ". .~ 

" "a ~ 15.43 .. 12.!Il '" .u 'ro ." '" au '" ' .n 

" ,,~ " 15.42 " 12.44 '" '" m ." '" .00 m .. " 
" 

,,~ ~ 15.37 .. ,,~ '" t.15 'n ,,, 
'" , ... ,ro ..~ 

" 
,,~ " 

,~ , " 12.'1$ '" .M '" .M '" ,~ '" 4.51 

" 16.11 ., 15.~ '00 12.15 ,., ~ .. , . ., ,., ,.ro '" .. ~ 
" 16.19 " 15.20 '"' 12.05 .. , ." '" ~ '" ,~ '" 4.43 

" 16.77 ~ 1~14 ,~ 11.95 .. , ... ", .~ .. , '" ,~ ." 
~ 16.74 ~ " .. 'm 11.86 '" 8.43 ,~ .a '" '* ,~ '" ~ 111.12 H l~.Ol 'M 11.75 ,~ '" ,~ .~ ,~ ,~ ,~ .~ 

~ 16.10 M 14.% ,~ 11.65 ... .'" ' M .. " ... ,~ ,. 4 .19 

~ 16.61 " .. ~ '00 110M '* .. ~ ,. 6.16 '* 7.17 ,. 4.13 

n 16.65 " .. n '" 11.45 '" $.18 '" $.12 '" , .. '" .. " ~ 16.62 " 14.16 , .. ,,~ ,~ 8.12 ,. 'm ,~ ... 'M 4.01 

a " .. 00 14 .69 '" 11.24 , .. .... '" •. m , .. ,. ,. ,.~ 

» 16.!i6 " 14.62 '" lU3 ,~ ' .00 ,~ .. " ,~ 'M ,~ ' .ft 

" 
,~ " '4.:\6 '" 11 .0'2 '" ,.~ '" .... '" '" '" ,. 

" 
,~ n 14.49 ", 10.9'2 ,~ , .. ,n 5.91 ,~ ." 'n ,n 

~ 16.47 n 14.42 '" 10.81 ,~ ,.~ '" '.M ,~ ,~ ,~ m 
M 16 .4<1 " .. ,. , .. 10.10 '" W '" .. ~ '" , .. '" 3.61 

" 16.41 " '4 .21 '" 10.~ '" 7.71 ,. ' .n '" '" '" '" 
M 1$.37 ro 14.20 '" 10.41 '" '" '" '" ,~ .n , .. ,." 
" 

,,~ n 14.12 '" 
,.,. 

'" , . ., '" .. " '" '" '" 3.M 

M "'" n ! • . !XI '" lG.:I'!. '" '" 
,,. ••• ,~ 6.11 ,,. ].45 

" 16.26 " 13.91 '" 10.13 '" 7.49 ". M 2 '" .00 '" , ~ 

~ 16.2'2 M 13.90 '" 10.02 ,., 7.43 ~ .... ,., 
'" ~ ". 

A MER CAN I NSTIT UTE OF' ST EE L CONSTRUCTION , 
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I' COLUMNS ·1 I W' SHAPES 

ALLOWABLE CONCENTRIC LOAOS 

'" K'''' ----_ ....... -- 14 • " ,-,~ 
~ .. '" ~, .'" '" ~ ~ ----- -- -- ----

• 2113 lt13 ,~ , ... ,~ 'W ,m ,. 1219 , "W "" ,~ 'M' ,~ ,y, 
"" ,~ 121 ~ 

• "'" ,- ,= ,- ,,~ ,,.. "Il "" 1211 

• - ,~ ",6 " n ,- , ... ,~, " .. ,~ 

" ~ , ... ,. 1671 ,~ ,~ , .. ,- ,~ 

! " ~" "" 
,m "" ,~ ,~ "" '''' " .. 

" ~ "" 'm ,,.. ,,.. 
"" ,- m. "" • " ~, "" ,~ , ... ,~ ,~, ,m " .. ,,~ 

• " - ,~ '''' ,~ ,~ .. " ,. " .. 1111 

~ " - ,- ,~ ,~ 1~1' .. " 'B " .. "U 

" ~" ,~ 1142 1610 ,~ "" ,~ "" ,,~ 

" ,- "" '''' , .. , "9' ,~ ,~, "" ,,~ 

j " ,,~ , ... 171. ,~ 1418 ,,~ ,= 1217 ,,~ 

" ,- "" ,- "" ,~ ,m 1312 ,- ,m , 
" ,~ '.U ,~ ,,.. , ~, "n "" "" 1110 

I " ,= ,,,. ,- "" ,~ ,- "" "" ,-
n ,,.. ,m ,- "" ",7 'm "" "" ,-

j n , ... ,~ ,~ "., , .. "" ,~ "" "" ~ ... , "" 1610 ,- ,= " .. ,~ 1137 , ... 
i " ,~ 171. ,.., ,- ,~ ,~, ,= ,m ,~ 

" "'~ 
,g, ,~, ,- ,~, ,m ,- "" ,~ 

i .. ,- , ... ,~ .." ,~ "" "" , ... lOl l 

" ,- "" .~ ,~ "" ,~ " .. 'w, -• " "" 161' ,m .,,' "., ,,,, 11'9 ,~ ~ 

3 " 1711 "" ,'7' . ., "'" .~ "" .~ ~ 

" 'w , .. ,'23 1310 1213 "" ... , ... = 
~ "., , ... '''' 

,,,, "U 1141 . .., ~ ... 
" , .. "" ,- "., 1110 , ... '" ." ... 
" 

,.,. ,~ ,~, "" .~ ,~. 
.., 

~ -~ " .. .- "" 
,.., 

'" ... - ... '" 
~ .. O~I[1.TI I'. 

"". "~ "~ "~ "~ ~~ 17~' 

"~ "~ "" w_ .. " .. .. " '.~' " .. " RAt .. " / '. . ., •• ,. ' .M .~ .. " .& .., . ., 
::::1:: .m .,n .. n .. " .ltl •• .111 .. " .. " 

.~, .~, . '" .... .'" ." .- .'" .. " 
' (.,I ... ~e.... _ ...... 

AMERICAN INSTITUTE OF" STEEL CONSTRUCT ION 
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i , , 
• , 
~ 
j , 

, , 
• , .. 
" " " .. 
" 
" " " " ~ 

""', 
W Odth 

Ratio "/'. 
B..,di"llj" 
FaciO" B, 

COLUMNS 

W SHAPES 

AI.LOWASLE CONCENTRIC LOADS 
IN K IPS 

__ ... w ___ ... r ... 

, •• 16 

237 228 219 211 20'1 193 1&0 

1114 llJO \0&4 l()o16 1001 S!!6 111 I 

1111 1126 108' '()012 998 95l 908 
1166 1112 1017 1038 _ ~9 904 
1161 1111 IOn 1034 989 g.o~ 900 
11!!06 1112 1067 10'l9 984 940 a96 

11:.0 ,'06 1061 ION 9J'9 
!If.) "(1(1 1~ 1018 973 
1136 1093 1049 1011 967 
11?8 1096 l()oll 100< 960 
11;>0 1018 1033 998 95l 

111 1 1069 1~ 9118 9<5 
1101 1060 1016 980 937 
1091 1050 1001 911 9'2tI 
1081 10<0 997 961 919 
1070 1079 986 9051 909 

1058 1017 9~ 940 899 
,0<) 1M 96J !rnI 888 
1032 993 951 916 877 
1019 9BO 938 904 ~ 

100$ 966 !m> 892 $J 

990 lm 911 878 &40 
915 937 897 8GoI 826 
_ 921 iI82 85(1 a12 

942 906 861 ~ 798 
~ 889 851 819 ?8J 

'" ~ 818 787 
851 818 m '" 811 779 744 716 
769 738 ... on 
rn ~ '" = 

~ROPE"T'''S 

"" "" .. " .. ~ 
.m 

"~ "~ 15" 15li 15 15 15" IS" 
1.61 1.62 1.61 1.61 
.182 .183 .183 .183 
.473 .415 .4n .4n 

~ 891 
~ ~ 

~ ~ 
911 81 • 

g'0 861 

~ 817 
848 1IfJ7 
8.11 797 

'" ~ 813 71$ 

IIfJI 763 
788 7$1 
71f> 738 
~. rn 
747 711 

'" ~ 
~. 

'" ,. 
'" '" '" ~ 
"' 

".~ "~ 1$ 15}( 
1.61 1.61 
.183 .183 
.479 .480 

14 

I 

116 161 

811 827 

'" ~ - ~ . 
861 817 
Ml 81l 

,~ 

,~ 

m 
no 
m 

M2 809 7G6 
&41 804 761 
842 199 l!i06 
$J6 79J 1!!O 
829 181 14-4 

an 180 738 
81$ 113 731 
1IfJ1 ~ 124 
799 7~7 111 
1'90 749 109 

181 7'1 101 
171 731 692 
161 m 6e3 
7$1 112 673 
740 101 66J 

~ ~ ~ 

116 679 642 
104 667 631 
691 6S5 619 
618 &13 607 

'" '" "' ~, 

= 

n!{ 

"" '.00 .. ~ 
. ~ 

'" ~ 
~ 

m .. , 
"" "" '00 .. ~ .... 

'" .. 
m 
." -

AMERICAN INSTITUTE OF" STEEL CONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. IOJ 

I. COLUMNS 

-:£ I W SHAPES 

AL.L.OWABL.E CONCENTRIC LOADS 
IN KIPS 

---- ~- ... , ... --'r.::" 14.11 14 • 14}'; 
,~ '" . ~ , . m n, '" 1-"'- • ~ 

• ,., ,., ,- ~ ~ -M' ~ '" ... , ,~ "" "" ~ - ~ M' "" .. .~ 

• m ... ,,~ ." '" ... •• ~ ... ' 00 , 'M ... ,~ ~ ~ M' M' ~ ~ .~ 

" ~ - ,~ -... .n ~ 'fi *' m 

~ 
n m - , ... ~ . " ... = , . ' M ." 
" = ... , ... ,n .. .~ ~, ,~ -... 

• " "' '" ,~ - '" ... m ... ~, '" " '" '" ,~ ., ~ ., = - ., -• " 
,., ~ 1515 ~ - ... ... - ., -.1 .. ,., ~ ,w ~ ~ ., 

'" .~ ' D ~, 

~ " ~ ~ '''' '" M' ~ .. ,~ .,. D' 
) " ~ ~ "n ... . " '" '" ... '" '" " '" •• , ... .. ... '" '00 ... .~ 

., , 
~ ~ '" ,., 00' 

., .. ... ~ ". '" I " ~ '" 
,.,. 

'" '" n. .., ., '" m 
~ ... '" 1411 ~ ~ '" .n ., - m 

i " . , ". ,~ .n m w - '" ~ .. 
~ '" ... '''' ~ ~ - ., on m .. 

< " ~ - ,~ ., ." - w ." - m 

f • ." - ,~ M' ." on - '" ~ ... 
! " .. .~ ,~ m ~ ... '" '" m '" 00 - ... "" '" ... '00 •• '" '" '" " M' '" "" '" ... ." '" ~ '" .. 
5 ~ ." ... "" w ... ,. - m M' '" ~ '" '" '"' on - '" w '" "" .. , 

M ~ .n nu ,~ '" ~ .. m '" '" " ... '" 1110 ." '" = ~ '" '" -" .~ . , ", . '" .. ~ '" = - ~ 

~ • D '" -.. '" '" ~ = ~ m 

.... or .... T' .. ...... 
"~ "~ "i "~ '.:: " "~ "" "~ " w_ 15 15 . 6){ ,. U "" ,.'" '·U •• u~ 

Ralio _./f, 1.60 U9 U9 1.67 1.61 1.81 1.67 1.67 1.G6 U8 

Btndirool~ .IM .IM .191 .185 .1116 ., .. .185 .185 .1. .1116 
r..:tOf. .411 .491 "'" .!i19 S20 '" '" .." .'" .... 

OCeI~ .. ftc... .... _ 
'--_ ..... , ............ _~_ ........... '~ .. _ _ 1 .. _ ..... 

AMERICAN lNSTITUTE OF STEEL. CONSTRUCTION 
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.! COLUMNS 14 

YF SHAPES I 
ALLOW ABLE CONCENTRIC LOADS , IN KIPS ___ w.,.. ___ ~ ... 

~-'r.::" 14 • 11 1 •• 10 ,4. , 
~ n " M " M q ., 

, .. , ~ ~, m ~, ". 'M '" , .. , M' ~ m = ~, m = , ~ m ~ = '" ,q m '00 , ~ ". '" 
~, ,.. , .. '" ,~ 

" q, on .. '" '" m '" ' 00 

t " m '" - '" ~ m ~, 'M 

" '" ~ ~ M' = m ~, ,n 

" 
,.. ~ m M' = '" 'M '" 

" ~ ~ no ~ ". ~, '" ,q , 
" ,n '" '" 

,.. ~ '00 ,n 'M 
l 

" on ~ », n' ~, '00 '" ,~ 

1 " '" m ~ no '" ,~ '" ,~ 

1 " ~ m '" ~ = '" ,~ --*-" '" '" n' ~, '" 'M '" ,~ , 
~ '" '" no ~ m ,q '" '" i " '" '" ~, >0' m 'M '" 'W , 
~ m ~ '" ". ~ ,n '" M 

1 " = '" ,n '" '00 '" 'M 00 

" '" 
,.. ". ~, ---!ll- ,~ ~ " ~ n "" '" '" 'M ". " " n , 

~ '" = = ,~ ,~ 00 ., ro 

i " = ~ '00 m 'M " " M 
n m '" on '" ,~ " " M 

< n n' ~ ,q m m " " M , » -"'---I-""- '" '" m " M ~ 

" ". = 'n ,~ '" " " ~ ,q '" '00 " ~ ,~ '" ,~ M ., ,. ,q '" " " " q ,~ ,,. ., n ~ 

P"OPlr"T'IlS 0,,,. ". " ""I " 13~ I " 13}i "" Wid1h " " ". " " 
, , • 

Ratio f, /,. ,~ ,ro ,~ 2.4~ ,.~ 

I '" 10> '00 
Btndingls, 'w '00 .'M .'M .'00 .~ .." .m - '" '" , .~ . .,. ,.- 1.102 1.11' rael~ By 

'--"'- ........ Ii., . .. to. ................. ,.;,. '" .,ti .. _00. ,1'0 • ..., zoo. 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 
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12 COLUMNS 

t I 'IF SHAPES 

ALl.OWABLE CONCENTRIC LOADS 
I N KI PS 

_o.-__ ... ~_ --'r::: 12. 12 
,~ '" ,» ,~ 'M fi ~ M n " .. 

• ~ ~ ~ ~, = W '" ". '" '" '" , on '" '" ~ '" ... ~ " . '" = '" • ~ ~ M, - ". ~, "' '" - ~ ". • ~ m ~ ~ ." <n - '" ~, M' '" " ." m ~ .~ ~ '" ... .. '" '" '" n "" '" '" .~ ~ ~ . ~ ~ ~ . M' ~ 
.1 " ... ,~ ~ ~ •• ... U, - ,~ m ~ , 

" ~ '" '" ~ m .~ .n m '" w .. , n ~ ,., .n '" -'M '" '" '" .. ... , " -= ~ '" -"' ". ~ ~ '" ~ .1 " ~ '" 
.., 

'" on ... .. m ~ ,,, -~ " ~, '" ... '" -.» ~ », '" ,n a' 
j " "" ~, .n ." .., .n ~ ~ ~ .. '" " ." ~ ~ ." ". ". '" ~ '" '" m 
S ~ '" ~ ~ .. ... '" "" .. , '" '" '" J " '" ~ '" -u, 0' on '" ". - '" n m ... '" .n ." '" - m '" = ~ 

i 
~ ~ ... '" '" on ~ ~ m '" vo ~ 

" '" ." ~ ... .. on ~ '" ~ '" '" • " '" ~ .~ "' -~ ~ '" '" '" ". 

• n '" '" - .~ '" .. , '" 
,., m ~ m 

I 
~ - .~ - ." '" 

,., 
'" '" '" '" ". 

" '" '" .. , '" '" '" ~ '" '" ". '" " '" ... ... - M' '" ~ '" ~ = ~ 
< » on ." ". ,n m ,., 

'" '" = 1.2!!.. '" , .. '" ". ~ M' ... '" '" '" ". ,. ,~ 

M '" U, ... '" m '" = ,,, 
'" '" n. .. .,. 

'" " . '" ~ '" ~ '" m ,., 
'" ~ ." ~ -~ = ~ ,~ '" ,~ '" ,~ ., = = '" ~ ~ '" ,~ ,~ 'u ,~ '" 

_O....:ftT,U 

""'. ,.~ "~ "~ "" ,," "~ ,," " "~ ""1 ,," Wjd,h 12 12 12 12U ,," 12~ 12U ~" 12 12 12 

R.t~~i~ 1.19 1.78 Ion 1.7'& '" 1.78 I.~ ,~ loP.! Ion; 11.1$ 
a..:!;ng 8 . .212 .2'13 .214 .216 .". .216 .216 .216 .217 .217 .211 ,- .600 .1\,0 .020 .$3' ~ .631 .&11 .M' .&W .UJ .651 ..-_""""'II ...... , .. "'.,~ __ .... ~,,. .. ---, ......... 

AMERICAN I NSTITUTE OF STEEl.. CONSTRUCTION 



106 ST. PAUL FOUNDRY & MANUFACTURING CO. 

.!. COLUMNS 12-10 

'IF SHAPES I ALLOW ABLE CONCENTRIC LOADS 
IN KIPS --.... ---~---'r.:: 12 • 10 12 •• 10 . 10 

Y M 00 ~ ~ '" '" 
• ~ '" ~ ". ,~ ~ ". , 3' '" ~, '" ,n ~ -• m ~ m ~ ". '" 

.,. 
• m ~, '" ~ '" ~ '" " w, ~ m ~ ,n m '" 
" ~, ~ ". ,n ,,. ~, '" .i " ~ ~ '" '00 ... m .y 

! " '" '" ~ 'M ,~ ~ '" .. = '" ,n on '" ... ~, 

• " ~, = '00 ,~ '" ~, •• 
~ .. '" ~ ,~ ,~ ,~ on .~ 

" '" , .. '" ,. m - ... 
j .. ~ ~ ,~ , ~ ,~ '" ~ 

" = ,,, ,. , .. ,,, ~ ~ , 
" ". ,. '" on '" ... '" I " "" '" '" '" 'M '" '" n .n .n on .~ .. ~ ~ 

• " .00 '" '" .00 n - -I ~ ... .~ 'M ~ " ". = 
1 ~ m ,. .. M " ~ '" 

" ... ... • n n ., 
'" 1 w . ~ ... " " ~ ~ ---;;;-

• " .. , ' 3 " " y '" m 
< " •• ." M 00 M '" '" , 

" .~ '" M .. .. no ". 
n '" n M .. .. m , .. 
• n " ". '" .. • " " . ... .. " .. .n ... 
~ " .. ... '" 

.. .. OPIERT' ... _. 
"" " "" " " "" "" Wi<II.h " " '" • • "" "" Ratio f. /r, 11.10 2.11 , ... ,." , ... 1.7$ 1.74 

Bendl"ll l~ .218 .", .m .m . m ~ . .M 
FloCIo," .n, .., 1.051 .. - •. = .'" .'" 
~ __ ... II ... . .. . or mo'. _ .... ... It~ 'I ' ... \00 _ _ no ........ 

AMERICAN I NSTIT UTE OF STEEL. CONSTRUCTION 
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ST. PAUL FOUNDRY & MANUFACTURING CO. 107 

10 

I 

• , 
• , 
" 
" " " " " 

COLUMNS 

w: SHAPES 

ALLOWABLE CONCENTRIC LOADS 
IN KI PS 

436 3n ~ 323 2!H 264 239 217 
4J2 374 3019 320 291 262 '237 214 
428 370 34G 317 288 ~ 235 210 
424 366 3012 313 285 256 Zl2 206 
419 362 336 :J09 282 ~ m m 
413 157 
~ ~ 

'" ~ '" ... 
'" w 
>n ~ 

369 318 
XiO 310 .. ~, ... ~ 
~ = 

237 m 
n.. 191 
212 \l10 

w ~ 
m ~, 

m ~ 
317 2'lO 
310 284 

~ m 
~ v, 
~ ~ 
281 7.>7 

= ~, 

~ ~ 

199 181 
187 171 
176 161 
167 1~ 

'" 

'M 

'" '" 
188 159 148 1301 121 108 
167 140 130 liB HlS 96 
147 124 115 105 lH M 
130 109 101 92 83 73 
113~8880n64 

'" m 

'" ,~ 

K 

" ,. 
" " 

.. 
n 

" " " 
" 

13/1 159 
185 15$ 
182 IS) 
178 150 
17!1 147 

AMERICAN I NSTITUTE OF STEEL CONSTRUCTION 



108 ST. PAUL FOUNDRY & MANUFACTURING CO. 

.1 
I 

< 
'j 

i 
I 

• , , , 
" 

COLUMNS 

w: SHAPES 

AI..1..0WABI..E CONCENTRIC 1.0ADS 
IN KIPS 

.. , 
* ~ 

324 280 232 193 169 
:no m m 190 161 
31! 273 ~ 1&7 164 
310 268 221 1114 161 
304 26J 211 180 1 ill! 

298 2!>1 212 176 1$4 
'191 251 'lO1 In 1!.O 
1$3 ~ '201 167 146 
27$ 237 1\1$ 161 141 

~ m '" 1M 1~ 
2Mi 221 182 149 131 
246 212 174 143 125 
~ ~ 100 1~ 119 
m 182 158 129 112 

.. , 
'" .. , 
'" ,~ 

,~ 

,~ 

,~ 

,~ 

,ro 

'" '" ,~ 

212 182 1_2'O"'--~ _2'"'C' -I_'"~'--- __ ~_ 
I _~"'gg.-I"",'~'.' -I 139 112 96 86 

186 1~ 1'19 105 91 79 
174 148 120 97 &4 73 
161 137 112 11\1 18 68 
100 128 10. 83 12 62 

139 11' 96 n 67 $7 
129 1~ 11\1 71 62 » 
1'20 11l:2 82 66 $7 49 
111 94 76 61 $2 46 
I~ &7 ro M 48 Q 

95 80 64 $1 
&7 73 60 47 

" 68 $4 43 
7462~40 

~ " 
, '. m 
~ 
.w, 

'. '. 1.74 

."" .w 

'. '. 1.74 

= .'" 
'" '. '.n 
~, 

.m 

.. 
• ,.n 

, , 
,n 

'" .'" 

8 

I 
•• eli 

'" '" ,~ 

,~ 

'" 
114 97 ,,. " 
'" .. 
" " " n 

~ ~ 

" " " ~ " ~ " ~ 

" " " 

,~ 1U 
6J.i eJ.i 

2.13 2.12 
.w = 
1.~ 1.261 

LMO. __ N ......... _" __ o.Itft ' '' ' ,,,100 __ , ........... 

AMERICAN I NST ITUTE OF STEEl.. CONSTRUCTION 
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I 
~-

COLUMNS 

AMERICAN STANDARD BEAMS 

ALLOWABLE CONCENTRIC LOADS 
IN KIPS -----... ~ ... 

';:' 6 • 1" '" 4 • 2J( 3 . ,,, 

t 
• . 
i 
j , 

j 

I 

""'. Widlh 

11.~ '" , U " , 
" " • " ~ , 
" .. 

6 I~ +01 
1 I 48 I~ 
8 JlI I 31 
9 31 25 

10 24 20 

" " 

• 
'" 

'" " 

• 
'" A.o.tio " / ', ~ '" =l~ .'" .491 

,~ ,~ 

14.15 10.0 

ro " ~ " " .. 
~ " 
~ ~ 

" " " ~ 

~ '" 1M 1:l.1 

.... O~ .. T'U , , 
'" 

, 
'.W '" .115 '" .. ~ ,~ 

U ,., U 

" " " ., ~ » 
~ ~ " " " ~ 

" ~ 11.2 
~ , .. 12.6 
IS.2 12.1 .. , 
11.4 .. , 

• • , 
," ," ," ,." on ", 
.~ .m 1.124 .. ~ 3.310 4.6 11 

~ _ ..... " .............. , . "'_ ..... with ',_""" _ UOo'" zoo. 

AMERICAN INSTiTUTE OF STEEL CONSTRUCTiON 

" 
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" " 
13.4 
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" 
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110 ST. PAUL FOUNDRY & MANUFACTURING CO, 

.!. MISCELLANEOUS LIGHT 

I COLUMNS 

ALLOWABLE CO I'I CE NTRI C LOADS , 
" "' '''' -- _Oootto_ w _ _ _ ... , ... ,- ••• ,. , ,. , ••• , .. 

'- . ., .., ,,, . ,. I'" 1>>" 
~~~~ ". 'u " ." ---------, ,~ '" m " " " " " M M n .. " ~ 

• '00 ". ,~ .. ~ " " " .. " " " .. " , '00 '" '" ~ .. " " " ~ M n M M " , 
'" '" '" .. " " " " .. " " .. " " 

t • '" '00 '" .. .. .. " " " " " .. .. ~ , 
'" '00 '" ~ .. 00 " " " " " .. " " " '" '00 '" " " " M " 00 .. " f1!. " V , 

" '" ~ t · " .. " " " " " '" " " , 
~ " '" .. " " " " " ~ " " .. " V ~ 

" ". " " ;-!;- " " V " .. " M " " " j " '" ~ " .. 00 .. n " " " " " " " " ,~ r" " -". 7,- " " " " " " " " E 

"I I " '" " ~ ~ " " " " " '" " " '" M " " .. " " ~ V , 
" I~ " " " " " " " " < 

'i " " .. " " " 21 • 25 ~ 

i 
~ .. .. " " " " 19

1
21 " " ~ " .. .. " n " " n " " ~ n " ~ 

~ " " " " ~ .. " " " " n " • .. " " " , ~ M 
V " " " " " '" " " " 

P ROPERTI ES 

""' .. I , ~' J '~'J''' I ' J''' ' · I W· J ·~· ·" I · W;,jjh 866666 44 555444 
R.t'" _,I f, 1:.82 1.77 1.71 1.85 1.71 1.77 2-70 2.76 1.73 1.69 1.69 U4 1.74 1.73 
Bending i B. . .4(;.4 .4 .440 .4~ .4(;7.4 .5~ .r.51.7 .701.704 
Facio," a,. 1.1 1.4661.316;1.$42;1.341 L_ 2.'206,2.451 , 1.7~, 1.540;~.!i6 2.2452.06I!;V39 

>il<iliOibY ca;;;;p:I,_ Si ... COiO. 10LaDd !;< ... <.:0. _ '"" 1'--' h ... co: I,..,."" .... c.m..,.·'._ ..... ""'" 1= ~ ~~"=~ ... Co<p- .... __ s.... Co. 
....... boO- h .... , ; ...... . or m a '" ... m ........ It. II<' ........ I>o . .... . . ZO .... n\. 

AMERICAN I N STITUTE OF STEEL C ONSTRUCTION 



ST. PAUL FOUNDRY & MANUFACTURING CO. 111 

SIZE 

, ., , ., , .8 
8 .8 

8 • 8 
8 •• 8 •• • •• 8 •• 
7 . 4 
7 .4 
7 .4 
7 . 4 

• •• .1 • •• 
m • •• • •• 8 •• 

8 .4 

m • .. • .. • .4 

• "~'a 6 13~1 • ., . 
6 .6 

:a , ., , ., 
• "Wll , ., . , 13 zh 

5 ., 
:~ , ., , ., 

To left of beAvy line 

VALUES OF SINGLE ANGLES IN COMPRESSION 
LOAD IN THOUSANDS OF POUNDS 

tla-l on Formula S _ l~. 
I + 18OOOr1 

S-Slofe Fibre Str_ Per Square Ineh. r _L .... t Radi".of 
Gyr.tion in I nebN. I_LeDcth of Strut in l nohe •. 

LENGTH IN FEET 

4 , • 8 

120. To ncbt of heavy ~D' 

10 12 14 

163.8 
IZb.8 
106.6 " .. 
119.8 
92.3 
18.2 
03.1 

'" 

u ceed 140. 



112 ST. PAUL FOUNDRY & MANUFACTURING CO. 

A 
VALUES OF SINGLE ANGLES IN COMPRESSION 

LOAD IN THOUSANDS OF POUNDS 
Bued on Formula •• """" " , +,,,,,,",, 

8_Safe )'ibu S~ Per !!qu ..... [neb. r _L"AII~ [tad;". "I 
Gyration in !nthee. / .. I...,ngth 01 Strut;n I"cb(,o,. 

i;8 .' 11 • LENGTH >N FEET -. - -':I 
SIZE . ~ ,,"- , . .. ~ ';p <g 

.~ ! 0 
3 • 5 6 • ,. >2 .. 

- --------------------• •• :~ 
12.8 3.75 ." 'M .,., SO., 45.9 ... , ... .. .... .... 

• •• •. , "" ." 42.9 ~2.7 ... "., ", ... ..... ..... • •• S., 2.40 ." 'M ,0> 32.7 '" 23.6 ..... 

• '3!i'~ 11 .9 ,.ro ." 52.5 ro. 45$ " 31.8 ... .... . " . • . 3 • .. , 2.67 .n 40.1 ... , "., 31.1 24.6 ... ..... • ~3J.i~ ,., 2.25 .n " .. 32.6 '" ,. .• "., . .. . . .. 
• • 3 .~ '" 2.48 .S< 37.2 34.0 '" "., ..... .... .... 
• . 3 

:ll 
,., '.00 .M 3l.4 "S 2M 22.3 .... ..... • • 3 .. 1.69 .M " .. 23.3 "., 18.1 .... .... . .. " 

3~.3~.~ S, ~.!.48 .so 37.2 '" 3U 27.0 2 1.5 .. ..... 
3 x3 "fl ", '.00 '" 31.4 '" "" '" 18. ' .. .... .. . 
3 jiI3 J.i. .. 1.69 ." 25.4 23.9 21.1 " . 14.7 .. . .... 

3a·
3 

:~ " '''' ." ... , 31.1 27.2 23.7 .... .. .. 
3 . 3 " 'OJ .S3 "., '" '" 20.2 .... .... ..... ..... 
3 . 3 , .. '''' .S3 ". 21.3 18.1 16.3 .... . .... 
3 .3 

:~ 
,., 2.11 ... 31.3 27.f; 23.1 " .... .. .... 

3 • 3 " \.78 ... 'M "., "., " . ..... 
3 • 3 .., 1.44 .SO 21.{; 111.0 16.1 ~ ..... .... ... ..... 
3 12~1,", S, 1.112 ." "., 23.5 ". 16.8 ..... . ... 
3 ' 2ll'll '.S 1.62 '" "., "., "- 14.4 ..... .... 
3 • 2 • .. , 1.31 .SO 18.8 16.2 ~ 11.6 ..... .... .... 
3 . 2 

:~ 
.., 1.13 ." 22.4 18.4 14.~ .... .. ... .... 

3 . 2 " U 7 ." 19.0 " 12.1 ... .. ... .... . . ... ..... 
3 . 2 ••• 1.111 ." 16.4 12.(; ~ .... .. ... .. .... . ... 
2a'2a'~ 

., 1.13 ... "., " 16.1 ... .... . ... 
2 ~2 ~ " 1.47 . " " . 17.3 ... ..... ..... . ... .... 
2 12 s .. , 1.111 .SO ]6.f; ]4.0 i~ ..... ..... ... .. .. .. 

2~12 

:~ 
., 1.31 . ., 16.7 13.7 .. . .. ..... .. ... ... . ... 

2~"2 3.62 .... ." 13.7 B ,., ... .. ... .... 
2 . 2 2.75 0.81 ." 10.f; S .• a ... .. .... .... .... 
2 .2 

:~ 
3.92 1.15 ." 14.0 B . ..... ... .. ..... ... .... 

2 • 2 3. 19 ... ... 11.4 , . ..... .... .... ..... ... .. ..... 
2 • 2 2.44 .n •• ss i~ ..... ... ..... ..... . .... 
2 "a'~ 

, ... '.00 ." ". ..... ... ..... ... ..... .... 
2 . , . "" .S> " s . .. ..... .... ... 
2 . , . 2. 12 .., 

" s . .. ... .... ..... ... ..... .. ... ... 
To I~ft of ~vy line 1. doea no~ uoeed ]20. • To rilh' of heavy line + doea "o~ ezoeed ItO 



ST. PAUL FOUNDRY & MANUFACTURING cO. 11 3 

"TO

." -

., 
• 

SIZE OF 
ANGU:S 

2 M. 2Mx3i 

2 3ix23i ..... 

2 )i.2 ).i1}( 

VALUES OF TWO ANGLES IN COM­
PRESSION See p&&O 98 

For .'ormulu EQUAL LEGGED ANGLES 
LOADS IN THOUSANDS OF POUNDS 

26,4 

28.7 

19.6 

14.9 

16.2 

12.3 

12.8 

" 
" , .. 
" 
" 
" .. , 
,., 
'.0 ... 
.., 
3.92 

3.19 

LENGTH IN FEET 

15.50 ...... 2.51 260.8 257.1 252.6 246.1 239.0 
, '_3.49 262.1 260.5 257.6 254.1' 250.9 246.1 

'''·1 
220. 1 207.8 
240,7234.7 

16.88 .... .. 1.83 
, '_2.73 

11 .00"_1.86 
"-2.68 

8.72 .. _ 1.87 
r'" 2.67 

9.OO"'_I.M 
, ' _ 2.28 

7.22 "'_ 1.56 
"_2.26 

7.00 ..... 1.22 
"- 1.88 

5.12 "'_ 1.23 
,' .1.86 

4.80 ... _ 1.24 
, '_ I.S5 

4.00 ... _ 1.07 
" _ 1.67 

4 .18"- 1.08 
, '_ 1.65 

4.22" _ .91 
,' _ 1.46 

3.56"'_ .92 
, '_ 1.45 

2.88"'_ .93 
"_1.43 

3.46 ... _ .75 
'·- 1.2~ 

2.94"'_ .16 
, '_ 1.25 

2.38"'- .77 
, '_ 1.24 

2.72"'_ .M! 
, ._ 1.07 

2.30 ..... 60 
" _ 1.05 

1.88 ... _ .61 
,' _ 1.00l 

2SO.4 
284.3 
191.7 
193.6 
145.4 
146.8 

157.0 
l ~\H" 
119.3 
121.2 

121.9 
125.0 
93.0 
95.4 
78.0 
".0 
79.5 
82.3 
67. 1 
69 .3 

'60 

'" M.9 
58.5 
45.2 
47.3 

51.9 " .. 44.3 
47.9 
36.0 
38.7 

37.6 
43 .6 
31.9 

'" 26.3 
"'.0 

214.5 
28\.4 
187.0 
191 .5 
142.1 
145.2 

151 .3 
1~7 .0 
115.3 
119.1 

114.8 
122.3 
87.9 
93.0 
738 
78.0 

73.5 
79.9 
61.9 
67.1 

'" ,'-' 
00.0 

'" 40.6 
45.5 

2M .8 
217.0 
ISO.4 
188.3 
137.3 
142.7 

146.3 
1 ~3.3 
109.7 
116.5 

105.4 
118.0 .... 
89.7 
67.S 
75.3 

65.3 
76.2 
'M ,'-' 
48.71 
63.2 
41S1 
53.0 ", 42.7 

251.3 
27 1.1 
172.6 
184.2 
130.9 
139.7 

133.1"> 
1-18.0 
101.9 
112.9 

9 1.9 
112.6 
70.6 

'" w., 
11.8 

"'1 71.9 
46. 1 
00.' 

237.2 
2M.O 
162.4 
179.3 
123.1 
13!..9 

121.7 
143.3 
93.1 

IOS. 4! 

76.91 
106.5 

" " .... "'., 
67. 4 

217.7 
2M.6 
150.3 
173.4 
113.9 
131. 

1 06'~1 
136.2 
8 1.9 

103.5 

196.6 173.0 
246.8235.8 
136.4 120.4 
100.6 159.8 
!O3.4 92.3 
126.3 J20.!. 

9\ .6 81.11 
~.O 119.9 
70. 63.2 
97.ti 91.1 

~:~ · ·89:6 79.4 

n; · ·87·.8 ·59.9 
42.9.. . .... 
62.3 M.4 SO.3 

*:~ :: ~~.~ :: .5.2:·~1 : ~~:~ 
M.7 49.9 43.~ 38.!. 

~~:: . . ~2j ':'4.1 '38.6 · · .. 
:J3.0 . ..... . .. , .1 • ..... .. 
48.6 43,6 31.31 32.6 .. . 

~::~. '34:7 . '29.8:::::: :: .. . 

T o left of heavy ~ne .!..doe. no~ u~ 120. To ."hl. of Mevy line .!.doeo not ueeed 140, 
o 0 

IUdii of CY .... UOQ OOJTeIpond l<> di~UOD jndieated by &rrowbe&<b. 



11 4 ST. PAUL FOUNDRY & MANUFACTURING CO. 

SIZE OF 
ANGLES 

7 %4 %}i 

6 ~4 1~ 

6 14 zH 

6 z3 }izJ,i 

6 13 J.izH 

5 13 )iz)i 

5 13 )izl't 

5 . 3 1J,i 

5 13 zl't 

4 13 )i1J,i 

4 13 )i~l't 

4 z3 z)i 

4 ~3 zl't 

3 J,i13 1J,i 

3 J.i13 1& 

3 J,i. 2 )ixH 

3 J,i12J.i~U 

3 12)ixH 

3 z2 )ixU 

3 z2 IH 

3 z2 xU 

2 )ix2 xH 

2 )iz2 zU 

VALUES OF TWO ANGLES IN COMPRESSION 
LONG LEGS TOGETHER 

See Paae 98 
.'0' . 'ormulae 

LOADS IN THOUSANDS OF POUNDS 

17.9 10,ro"-2.25 
, '_1.62 

20.0 11.72"'-1.00 
, '_1.71 

12.3 7.22 ... -1.93 
"-1.67 

1$.3 9.00 ..... 1.92 
,. -1.4" 

11.7 6.S. .... 1.94 
"_IA3 

13.6 8.00"'_1.$8 
"-1.54 

8.7 5.12"'_1.6 1 
"-I,W 

12.8 7.W"_1.59 
"_1.30 

8.2 4.80"-1.6 1 
,'_1.26 

11.& 7.00"'-1.23 
" _1.63 

7.7 4.W"'_1.26 
"-1,,,& 

11.1 6.W"_1.25 
• '_ 1.39 

7.2 '.18 "_1.27 
,._ 1.35 

10.2 6.00 "'_1.08 
,'_1.44 

(1.(1 3,8(1"- 1.10 
.'" 1.40 

7.2 •. 22 .. -1.10 
,'_1.15 

HI 2.88 "-1.12 
"_1.13 

6.6 3.84 "_0.&3 
,'_ 1.21 

•. 5 2.62 .. _0.&5 
"_ 1.18 

5.9 3.46 "_0.94 
,'_0.&6 

4.1 2.38 "_0.96 
,'_0.93 

5.3 3.10 "_0.71 
,'_1.0 1 

3.6 2.12 .. -0.78 
,'_0.98 

116.3 
174.2 
195.7 
194.8 
120.6 
119.8 
150.3 
H8.2 
11 •. 2 
112,4 
132.5 
132.2 "., "., 
11 4.2 
122.5 
7&.6 
78,2 

113.8 
1\6.1 
73.' 
14.5 

105,9 
106.7 "., ". 96 .• 
&8.8 
6 1 .~ 

63.5 
67.8 "., 
46 .• 
46.5 . .., 
62.4 
41.4 
42.5 
M.' M' 37.6 
37.3 
46.9 
49.2 
32.1 
33.6 

LENGTH IN FEET 

• I • 1'0 1'2!"!'. !'. 
113.3 
]68.6 
19 1.0 
189.2 
118.0 
116.2 
141.1 
142.6 
111.8 
108, 
127.8 
127.4 
82.0 
81.3 

120.2 
1\6.1 
76.9 
74.0 

107.2 
112.4 " .. 72.] 
99.9 

101.& , ... 
65.4 "., 
94,7 
:-7.:-
00.' 
62.8 ,,.. 
43,2 
43.4 
M.' " .. 37.2 
39.8 
48.8 
49 .• 
33.9 ,,.. 
39.4 
4$. 11 
27.31 
30.61 

169.0 16(,2 U7. 14&'~ 14 1.8113 1.6 
160.8 IW.6 138,2 123.4 106.4 94.6 
1M.5 176.7 Hl6.4 IM.2 141.21 126.7 
181.4 171.3 1!>11. 1 ]44,6 128,01112.0 
114.4 l OS.9 103.3 ~.2 88.41 78.9 
11 1,3 104.6 ~.8 87.0 76.51 67.$ 
142. 1 ]35. 1 128.4 120.0 100.41 97.3 
134.0 ]23.0 110.3 94. 82.4 ..... 
108,3 103.6 98. 1 91.71 83.81 7504 
101'~ 92.9 82.4 70.9 61.6 • ..... 
121. IIt.2 103.8 92.41 78.81 70.5 
121.1 112.' 10\,8 8\1.91 77.1 .... 

78.4 73.. 67.4 60.21 51.91 46.1 
76.9 71.2 604.1 M.91 .8.21 ..... 

114.4 ]06.5 98.0 86.61 14.5\ 66.6 

In:: =:A ~:21 ~g:!l ' :'ii.61· f3:Z 
68.2 60.6 n.t' 43'21' ....•. 

I g~:~ I~:: 4~:~ :~:gl"7i.·.7 '63:6 
~:: ~g !~:81 !U' '4.7 . 39:9 
91.8 81.. 68.81 58. 1 . 
&5.5 87.2 16.41 6(.5 ~,9 .... 
MI.' 53.2 U. 21 38.2 ..... . 
60.& 55.0 47 .91 40.3 .......... . 

~h iBI fi:~: ~~:~ :::::: ::: .. 
57.9 51.81 45,81 38.7 .... . 
66.3 47.4 38.91 ............ . 
57.3 49.f\I -10.1...... .. .... . 
3B.6 32.&1 26.9 ..... . 
3~.~ 33.31 ~1. U .............. .. th 35.91 ...... j. ..... . .. . 
~:~ it:~··;~J:·~~:·: :::::: ::::: 
41.31 32.m........ . ....... . 
42.t1l 33AI.. .... .. . ...... .. 
28.91 22.91 .. .... .... . ....•. 
28.21 22.21. ................. . 

~:~'1 .. 3i.:.j1: :::: :: .. :: :::.::1:' 
~:~'" ·2i:j.rk.:::: :::::: ..... / ... :: 

To left of heavy line ..!..d .... llot tx~ 120. To riaht of heaTY Une ..!..d ...... at n~ '40. , , 
Radii 01 Gy,a UOlI .., .... polld \0 di"",UolI Indicated by arro.hew. 
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VALUES OF TWO ANGLES IN COMPRESSION 
See P ..... 99 tiT SHORT LEGS TOGETHER )-0' Fo.muLu 

LOAD IN THOUSANDS OF POUNDS 

i~ .1, " LENOTU IN FEET 
SIZE 

~~i 
-. ., 
~& I I I I I ANOLES .~~ t 

, 6 I • " 
I • 14 I . I . 

7 ., ·n 179 10 . .5(1 .. -1. 11 

"'I '~I 
140.~ 1191 97.51 

iM.7 ;~j ','_3.49 177. 176. 174. 172.7 1 69.~ US.9 
6 . , .~ "'. I I.n'''- I.13 '''. 175. 158.2 "' . III .• 

i80.7 iis: itW.o "_2.97 '" 195.9 193.' 190.1 t85.~ 
6 . , .~ 12.3 722 "_ 1.17 116.9 109.5 "., '-' . 70. 

iii.) io::j.~ , '_292 121.6 120.6 IIS.9 116.9 

''''1 iEf 
6 K3 HKH 15.3 '.00 "_0.97 14~l.4 1211.7 110.2 S7.4 

i:ili.& i:iri.7 , '_3.02 151.9 150.[, 14S.5 !f6.l l H 3.1 
6 K3 HI~ 11.7 '.M "_0.09 108.6 911.6 S5.4 07.~ 

iOS.6 iW:.~ 
.... 

,'_3.00 116. 114.4 1129 I ~U "., • IlHIH 13.& 8.00(_ 1.61 127. 116.[, 1009 ". ;;;~ ~~~.~ ;;'~ i6e.6 ,'_2.47 '" 132.7 130. 1 126.7 

• I3 HIh '.7 6.12 .. _ 1 03 S I.9 n.2 ,'-' -". « .• ·si.s .'_2.·14 .... .., ", S I.1 78.4 .~~.~ "-• .3 ." 12.11 7.W"-0.83 11 6.3 "., 7S.~ i ;ri.~ i is.' iM& ioi.2 1"-'" 12" 2 12~ ~ ' 22 :I 11 1.7 • . 3 •• .., 4.80 "_0.85 7<. ,U ,'- .... 
'74.0 ·ii. i ·M.s '64.4 , '_2.6 1 ... , 70.6 78.2 76.2 , .3HIH 11 0 7.00(_1.~ 111 .11 102.8 00.' 74.1 6 1.2 . g3.~ '85.7- 77.0 .'_1.114 116.0 114.4 110.0 10..'>.9 l OO.~ , . 3 Hlh 7.7 4.W, .. _ 1.07 n.1 00.7 w., 49.1 ... ·&Ii.O ·M.il .... 

j,·_ I.OI 761 73.3 71.1 67.~ ... 4S.6 , .3 . " 11.1 6.50 "_O.lI? 100.9 ". 72.3 00 . ·Ii-i.il ·88.a '81.4 '73.7 ,'_2.01 lOS.l 106.4 103.2 ".~ , • 3 •• 7.' 4.IS "_0.80 ,'-' ". 47.4 37.4 
'00.3 ·Mi.4 

.... 
"_ 1.01 '" "., ... , 63.51 62.2 46.6 

3 HI3 ." 10.2 '.00 "_0.88 03.2 S2.4 &7.4 62.0 ·S2.4 ·7S.2 ·6i.4 "_ 1.75 "., 07.1 93.2 S7.~ 6S.7 
3 HK3 •• ,., 3.8&1 .. _ 090 00.' "., 44.6 ". . Iii';' •••• 1 ·.i i ·:i6.~ " _ 1.7 1 ... , 62.3 

00.7 "~ ~7~ 3 H.2HI~ 7.' 4.22"-0.72 112.S ". 38. . ... '58": "s:." "1 ~ ,'_1.79 70.3 OS., ~:~I .~~.~ 03.7 
3 HI2 HI J.i .. , 2.88 .. _0.74 .. "., '39'- '3&.3 ·ii.i ·iIi.i "_1.711 47.9 ... 4'.7 42. 
3 K2 Hd( , .• .... .. _0.74 67.4 47.4 M.O •.•. ... . . .. 

,' _ 1.62 ". 6 1.2 61.0 63.6 ,.,1 .... 42.71 '36.; 4S.6 .... 
3 s2 HIJ.i ••• 2.62 .. _0.76 "., 32.S ·32.S ·,s.J '24'.7 . ... 

" _ 1.50 43.2 H .6 ~t~1 . ~~.~ .. . 
3 •• ." ,., 3.46 ..... O.MI 4 ~.4 32.3 .. '39.9 ·S.i.4 . :iri.& "-1.69 67.3 M.' ~2.8 

.~~.~ 
u.~ 

3 •• .K .. 2.3S
I 
.. _US " 23. 11 

'3&.2 '3cij . :ii.~ ·2:i.3 ·20.s "_1.6& ,'-' ".0 " 2 HI2 ." .., 3.10(_0.68 ". 30. 11 '44.7- '40.2 '34''- '29.4 
.... .... 

"_1.32 ".7 411.~ .... .... 
2 H.2 .K 3.62 2. 12(-0.60 ". ro. '30.2 ·ii.i . :oi:i. i · ili.~ .... .... 

r·_I.29 34.6 32.111 .... . .. 
To left of heav)' line';' doe. I>ot uceed 120. To ri,M of heavy ~ne!. dOlI no, uceed 140. , 

JUdii of O",l.Ion ........-pOad \0 di.eel.lol> i.,di.,.t(Id b, "towb...w.. 
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VALUES OF TWO ANGLES STARRED IN COMPRESSION 
LOADS IN THOUSANDS OF POUNDS 

• 
• , 3 

4 , 3 

3~~ 3 

3 ~ 2~ 

2.l1~ 2 

}-ormul. ",,., ,- " 
1+ lSOOQr' 

Fo< uneq ... 1 lell: .nKl ... the 
.nlde between u .. B·1l .nd 
C-C vari .. between Ill" .nd 
34". Val ..... reciven for t ie 
pl.Ift~ · t.hj~k. ' .eaot radii 
of Ir.ation .re on u .. CoCo 

'·.1 .... to left 01 ""lid beaY)' line du not ucoed 140 fur J. , 
" .1 .... to left 01 dotted buy, li~ du n(l1. ncoe<i 100 lor J. , + in UMM of ISO .... not lin ... 

c/ 
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o COLUMNS 

STEEL PIPE 

ALLOWABLE CONCENTRIC LOACS IN t<IPS 

ST A N CAJIC - ---........ , ... 
'r.:" " " 

, , , • .. ~ "" .... ~ ... ".., .... ... ~ .. ~ 14.82 ,." , ... '" 
,., 

'" 'M ,~ '" " " " , ~ 216 '" '" ,~ 'M ,~ " " .. 
" '" '" '" '" '" '" '" " M .. 
" ~ '" ,~ 'M '" '" '" M " ~ 

" '" '" '" '" '" '" '" " " -t " '" '" '" '" , .. '" ". n " " U, ~ '" 'M '" '" ,~ " ~ " = ,., 
'" '" m '" '" M .. 

n m '" m , .. '" '" .. .. ~ " 
EXTJlA ST"ONO 
_D - • ..... - , ... ,-

,~ " " 
, , • • , 

, , 
' .11 '" " " M " " .. 
" 

-,,-.,.... 
" u " ~ " " " 
, .. " 64.74 ..... -~ m, IUS 12'&1 ~ , = '" '" '" " " " " , ~, '" '" '" .. .. " " " '" '" '" '" " " .. + " '" '" '" '" .. .. " " '" '" , .. '" " " ;: " " ~ '" '" '" n " " '" '" '" 'M " " " " " '" ~ '" .. " " n ~ = , .. M " " .. - '" '" " .. 

OOU aL...Il II:XTJlA ST JlON O --- ~ ...... , ... -- , , , • ' U , 
,~ 

n .4' ... " ,." " ... ~ , ... 
• '" '" '" '" '" " , 

'" ... '" '" .. " " ~ ~ , .. , .. ,. .. 
" '" ~ 'M .. .. 
" '" '" ,~ ;; " " '" 

,., 
'" " " " '" 

,,. ';; " .. 
" - '" M " n '" • .. 
" '" ". " " '" '" n 
Lada ........ ., I ....... ,., Itr ral. bet_ 120 ..., 2OG. 1'hI*I. <II ,1M! "-

wNdI "'"" ____ ~.,. _ <II A.5.T.M. "7-41. 1/ ",""""" "'."., , ,,"'.., • 
... .....w .,. -'tabIr tnedlllld. 

AM ERICAN INSTITUT E OF ST EEL CO NSTRUCTION 
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COLUMN .... SE "LATES 
SIMI baM pl .. W. are cen.,.,.Uy -' .. nder eoI .. m,.. 10' d~lribuunr the col .. mn 

load. o .. e ... aullicient ...... 01 the conere'" 10undal.ionL The column hue plale u.bI .... 
PI'IJfII till to 121 ...... 10' baee pl.teo on concre'" foundatione, lor aUo ... ble bearin..: 
... 1 ..... 01 600 .nd 800 po .. nd. per ~ua.e inch and ~he Inuimu.n val ..... ,i .. en in the 
column IO&<! leble<o. Th. follo ... in~ method 01 d ... i,n, b.1ed on aO .Uo ... ble bend'n" 
0\'_ ,,{ 20.000 pn .. nd. per Ioquaf'(! Inch. " _mm.,ode<.1. 

•• 
1=:::1-, 11 '1 , , , , , , 

"'~ ." 

F _ Tolel eo] .. ,.,n [""d. in kil'" 
A _fiXC_A .... '" pl.",. in Ioquaf'(! inch .... 
t - Th;ek_ of pl.",. in inch~ 
p _1I.,.rin..: p_ ...... "" fouodaUoo. io kiJlO pe'&Qu." inch. 

Th. co]un,,, ]",,01. F. '" _"med to be uniforn,ly d'llributed .. ithin • _,,",".]e 
......... dimen.ionl .f'(! .lIj d .. nd .80 b. &nd the hue p!&tee it _umed to hav ... \lni/s>,m 
bH.rinc p_ ....... p, on the lound.tion. 

I . Determine the req .. ired aru A _ PI p. 
2. Dete . mine Il and C.o th .. t dimeneione m .. nd n .... &l'pro.i,natee]y equal. 
3. Determi". m and n. the projeNione 01 the platee beyond the ....... me<! dotted 

recu.na:le, and .... the larae .... I .. e to 001 ... 10. t by one of the lollo_i", lo.m .. lu: 
1.'_.1$ pm' 0. t'_.16 pn' 

14 s II.( 
14 s I~ 

ST " .N [)"It D n OLL E D s i zes 
"11 Dlmena[ona In l nchoa 

"., 
20. 2~ " . , 
24 :r 2 
24 ,,2~ 
24" 3 

". , 
28:1 3~ 

32 s 3)1 
32:r .. 

" .. 36" 4~ 

40 s 4~ 
"0" $ 

48 s $~ 
48" II 
<18 "II~ 

56"II~ ". , " .. 
S .. ; CTI O .... · M ODULI 0 11' D EAIII NG I>LATI~S 1 I NCII 'VIDI~ 

FOH 'I' IfIC K NESS G II E "TE Il T H AN 1 I Nell 

S Thick,,_ 
I n. ' In. 

'U 
1!1 :~ Ff 

.6 1 AI , .67 <I 

'" III 
.M fl.( 

I .O~ Hi 
1.26 <1M , 1.50 .5 

• In.' 

'" , ... 
2.34 
2.67 

3.01 
3.3~ 
3.76 
4.17 

Thiekn_ 

'". • In.' 

4.59 , ... 
5.5 1 
6.00 

6.51 
HH 
7.69 
8.17 

Sara Loacla tor Column Slaba:. Pages 119 to 1!1. 

• Ia. ' 

8.76 '-'. 
10.ot 
10.67 

11 .34 
12.0~ 
12.76 
\3.60 
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COLUMN 
BASE PLATES 

DIMENSIONS FOR 
MAXIMUM COLUMN LOADS 

ALLQWADLI( " .. 00 0' 00 " ST,.", •• 
1_ NlUHDII .. It SQU .... 11 'NCH 

------,-.... ::::'--.-----1::: --.. ----...... 
I -'-" 1 __ of_ 

- - 0.. w_ - ,,,--",'-,=,I,;-~c .-I~'-;-~"=I~-T' 0-
s. .. ~~.!'_""" __ 

'--''- c.... .......... c e.o. .......... . c 
,.. .... '" ~ K_ ~ ,"- , ..... ~ I .. =~===.== Ie. ... ~ 

", II .,. 11_. "._ .... U.), 'K" II ....... '.It .... .... 
,. "" II ......... '" 

.,. ..... .. . • ,.. loJ< I.a ... 

.... _ • .•• I •• " •• N ... 

.. .. II. I.W .. ,"M .... .,.. . , 
". 

11." 
".11 

It," 
I •.•• 

•• 
.~ I,· 1M '101 ......... I ... "' .. .. .... 

,. " '1( · " ... I .... , . ... )/0' 

..... ".1. ., .... " 
... ..... ..... I .... oJ( .,.. .... _ .,.. ." .. .. ...... 
... II." ...... ,,,. ..,. . j( 

." II." ".11' "" .... oj( 

:no ... '" I..... II. .... '1( 

... ,,., !l.1a ,,.. .... ." 

." ".n 11._ ,... ... '1( 

.. .. ,.,. ... ..... .... no. 

.. • • _ 0,10 oj( . J.i .. .. ,., 

oJ .. _ . ... .... ' M )I .. n'" 

., .. _.II·N·H •• '''' 

.... _ . .. 101t'.., 

,. ".6.1 n .... tOOl • I. '11' .'" ... , . ". .07 .. ,.,. 
» • , ... 
lit • 'lO!> 

•• 
•• 

..... , ..... 
".. ",lIN ::: I ;'~ :: • '" .... - I,,. 

'Ji ... ' .. I .• .. ".1$ II .... on ' , ... • " ,on I .• Iii 'Ii .. 10 ,"" 
,., ".It ... _ .,., J." • • "to I .• m 'Ji .. II , .. , 

•• 
•• 
." 

...... .. . ..... 
".-
..... 1 .. ~ 

• .. , ... I'. 'Ji 'Ji " lit ..,,,,,."',,,,,,,,,,, 
...' .... " .. '!i.!i'll» 

, .... ::~:.~ ::,~: :.:-: .. .;.: r~....::,~:::':::.:~.:;o::."t.::. .... ..:::.=, ':,::.~ 
........ " ........ '0< ............ , ..... ,' .... ' -. ,. .... ' ... Nt ..... ,,""'" ." ... . t.,,' •.• ~," ... h ••• , ,'OW " ••• h..o 'hw'.~" '"." ........... _ .. '_'" "" ... t ...... _ . ....... .... • "" •. , ...... "", .. 0, .. " ......... Oft .... ,,' 

AMER ICAN I NSTITUTE OF STEEL CONSTRUCTION 

~ --
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--.. 

COLUMN 
BASE PLATES 

DIMENSIONS FOR 
MAX IMUM COLUMN LOADS 

... U.Ow ........... D.N G n .. EA 
a_ POUND'I "'It ~U"''''E . NCH 

.. K.- I ........ , ..... C .. I ... ", ,,, ... , .. U • 

", '4M , .. ".11 ...... '11 •.•• It, "" ... "'. '.1' ... n­

" " ~ ,., .... ••.• .. •.• ." "" .. » ,oo, , .• 
II. " ... " .... NO I ••• """ ........ .. :t1' • '" 
'" ........ _ loOt I .• 

"" .......... -, .. 
M.4.t,,,.,,, ·IIMI 
.. " .00 " . 000 . .. !.II 

• » .. , ... I Ha ~ ......... ""''''' .. ." ... 
• ... '.1' ." IJi .. l't . ,.. 
.. .. lit , ... I. .. '" 

.. ..... ",,,,,.,, ""."'K',,"" "'''''1I''IJi'''' VI 

... ,. 

.h' 

II .. ..... _ .. '.If "'" '" .. 1'7 ... ' ,,, • .. • .. 

,. ... " .0."" lO, '."'K 'K ,... It . .. ' .a 
M .. .. M._ _ I ,tt '" IJI III '" at , ... 

II 11." 11._ .' "N • 11'"_ .... 
u ..... 1.011 ... '.n 'I .. _ , ... .............. , ....... ..... , ... 
., .L. 1._ .. • .• ! ." 'K II.. ' ... 11 

,.. ",a ...... NO ' .11 . " 

'"' II.. 11.01' ... I .• 

lit .. m. I." 
.... "'01 I." 

" '" ,.. 
II .... t 

" .. .. . 
M .. "' 

It • '" 
'1 .. '" 

III 'La ..... ... I.R .K "" ........... ~ I" 'K .. .. _ 

.01 It.M ...... .III , ... 

• ..... '".'M '"' I." 
• 
• 
• 

'" .. 
".!III """ I' I).'. ," 
" ..... --

a.. , ..... 
...... , .. .. .., ........ """' .. ..... 

" " 
" " 
" " 

.., .... IK 'K .. .. 
- ..... K 'K .. .. 
"" .• ",,,,11"" 

.. ".. ...... .. '." 'K '" .. • • .. '.M .. -...... , .. , .... ,UOO 100 '.a ....... , ... 

A M ERICAN I NSTIT U TE OF STEE L CONSTRUCT ION 
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-

COLUMN 
BASE PLATES 

DIMENSIONS FOR 
MAXIMUM COLUMN LOADS 

.. LLOW "IIUI: B"N O' N G S T ""," 
._ I'OUNOS "'" sQUAJt IE ,NCN 

~=-.:~ .. ·1-."::=:;=,,,,:;,----1 1_ - -_.. - 1 __ ", _ 

_ I... - W:," - .... - ":'h",,-"';' ... J,'-;;'-~ I:..I~~-=-~ '"'''''' C _~~~..!.C -.. -~--.- ... "- ......... ' .. ~~~~~~ ... ' ... 
" ." ...... .. ,... .... no '.>1 " .. 101 '10" 

10. '" 

••• 

• 
.. 11.011 '0 .......... 2 It ..... '.W " .. ," 
.. , .... I ....... , ... ".. ..' .... , .. ,,. 
., ,... 1.00t ... ,.n ,I" ,.. , .. ' " '" " • II. 

'" ",.. ..... ,n .... 'Ii 'Ii II II '. , .• 'Ii 'Ii " " '"' 

II. .. •• ~... 1001 I.'. >Ii IH .. It _ '.Ol 
... " . '" ... ,.. ... I . ... .... -.... .. -

" . ~ 
• .... ".m .. •.• I .. .. 

n ........ .. VI ..... HlIi .. .. 

n ... .. , ... .. J>I .... 'Ii Iii .. .. 

II ,... '0.'" ".,.· .. ·lilli .. .. .. ' ....... .. :>to •• " '" Ili .. .. 

III . . .. I .... 

"1 •.• Ili o:H ,. .. 

m •.• ZM~." 
. ' 1 •• 'Ii IH .... ...... .. . . .. 

•• 
• • .. , ........... , .. .. ..... .. n 

.. 10." ".000 .. , ... ... • :m .. ... 
". 'W 
II ., 'n 

.. '0." I." .. ' , ... 'I • 101 ... " " , .. 
• 
" 

.... ,._ ,. ".. ,I. '.' ,." 'H 'H " " '." '._1 .111 ' .'" ' H ' H ,I " " I ' ." 'Ii 'Ii <I " 

m 

• 
I_I .,. .... I.'" ~ •· .... HIli .. ,.. ...... ""'.,, .. , 

• 
• 
• 
. -... ... .ml .. '.,," IH Ili 

I : '" HI I." .. '" , .. " ... 
.. I." .... • ..... 

· " • • 
• • 

...... 

.. , '.n 
,., , ... 'Ii 

... 
" II 

'H .. II 

* •• 
•• 

"'. '''''.''OiIii ,," .. 

.. ..GO 0.000 ... .." 'H 'Ii '. .. ."" .... 'H Hi " " 13 

•• tH • ••• 1._ .", .... 'H 'H .. " .... " '" 'H ,'" 11 
.. ,... I.... II. '." ." 'Ii "" u ..... " >loI '1" 11 

AME R ICAN I N STI TUTE O F STEEL CO NSTR UCTI ON 
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VALUE OF TWO ANGLES IN TENSION 

FIBRE STRESS OF 20000 LBS. PER SQUARE INCH OF SECTION 

. , 

TwO Four 
H oI" H OI .. 
Ded . Ded . 
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TENSILE STRENGTH OF • AND • BARS 

AT 18,000 LBS. PER SQUARE JNCH 

SQUARE ROUND 
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" 'YETI U" H 01..I:. L~" 

STANDARD BEAM CONNECTIONS 

~ "A" SERIES .. 
1 

AL.LOWA8U[ LOADS '''' K.'" 

A 

'"·m 
- -Ii'; • - • ...._ v_ .. - --" . - -- ..... - - • 

'j 
" ,. 
~< "- ~ 110.4 '"'' ,eM )li YF ( .. , ....... ) ,SM 
" • • ,.-
•• -,< " .. ~. l · ,. .-., - -- ---
<0 

"II] 
-< .-
"< • '< .. .... 31~t .... .u VoF (oI',..;ghtI) .... . -, . •• "-

" u .. ··l ·B .. - I-• ---- - < 

urn 00 0 ujc;; 
..;- " -« 

lOYF{III' ......... ) <0< .. .~ . _. 
.~. .~. 

~ ;;; 
."" .' 
"~iii -.. .. "H,' •. ". <0. o.. --- - -
~ll· urn •• < 
~,,~ .. ..... ~" .~ . v 'IF,nlo 102 .~ . 0 • • 
0 .. .. .~. . - . 
• '< ;: i2 
00_ 1~.'I • • n--." -- ---; III: «. .om :H YF 160 10'20 .~, 

: - .. ... 107.1, 
.. !!S .00 911.31 .,. .. 108.4' 
'0. " 1011.2 2101 ,OU • 911.61 «. >- •• ~ t:!.4' 

•• <0 
1" .. ·t·1o '2<1 1 120 ID 10 .~, 

•• ~-. .~. 

'Tloo __ <04"' _____ ,., __ ...... __ 

AMER ICAN I NSTITUTE OF STEEL CONSTRUCTION 
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HO I.ES ,~" 

STANDARD BEAM CONNECTIONS m 
IillI "A" SERIES 

Al.LOWAau: I.OADS IN KIPS 

-'" ~. = .... --... 
175, 

-.-

A 

R __ R 

90.2 20 ~ to 7 90.2 
87.31 &M 87. ~ 1 
79.61 
75.31 
70.01 

1---1- - --1---1--1- - -1-

" 

6 SoI.1 

1401 n.2 

181'f"1!!'OI .... n.2 161'f" 11 68.01 
"" .,- 11 .71 64 62.01 
M 12.21 M 57.01 
71 66.51 50 53.21 
70 61.31 45 48.4 , 
64 !l6.4 ; 40 43.0, 
60 58.31 :l6 41 .91 
55 $4.61 
SO SO.11 18 [ 70 7M 

161'f" 96 
U 

" 
14W" 38 

~ 
~ 

$4.1 64.41 
12.2 15 [ 50 n.2 
70.61 
12.21 

32.91 12 r 50 
XI.21 40.8 
28.41 ~ 

31.8 

M.' 
~, 

44.91 
:J6.81 

105' $4.1 12W" :l6 

" V 

- --1--1-1-- -1-
4 36.1 uo, in.:!" 

lOW" 29 
~ 

" .W'~ 

" 

*).. 101(~and25.4) 36.1 
~.;a 8 I 23.0 36.1 
lO.91 IU 28.11 
26.21 
23.91 

-----1-1- -·1-

~ ' I'" 
2U ,,4·t I 

11)1 f36.1· 

" 11.25 
12.5 

18.0 ~ I '4.75 11.0 
11.51 10 13.11 

18.0 
16.1 1 
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Rl y ETS ,,"" HOLES 'H." 

• 

• 

• 

• 

STANDARD BEAM CONNECTIONS 

" 8 " SER1ES 

A LLOWABLI'; L OAOS IN KI PS 

20 '3'2.$ 300, 132.5 36 IN'" (. 11 _ighlO) , ...... ,. ---
,8 ,,9.3 2101 ,,9.3 3l IN'" ta!!~ht.) 

-- ---

·m " 106.0 ,." ,06.0 30 IN'" tal! weight. ) 

'~4·~ i · '" -- ---,II] " m 210 , ~. 27 IN'" (,all weight.) 

'~"·i · 4 -- - - -

·m 24'#Fu,OI0 &! 

" ~ . ,~ , ~ .. " 24 I ('" _ "'10) 

·~···j·4 

,n.. .... _ .............. , ..... _ ............ _ .. , __ , ...... _ _ . 
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119.3 

106.0 

~ .. 

~ .. 
79.21 

~ .. 
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O •• • . - 0 00 0 
<Ii":;; 
..:. -<> 
·00 <00 , :;:;~ .'. " .. ~ii .... ;:; 
000 
0-0 :;:;..,-
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~~.; 
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RIVI<TS J(" 

STANDARD BEAM CONNECTIONS 
"B" SERIES ~ lillI ALLOWASLII!: LOAOlI IN 1<, .... 

• _ . -M - • .. .. -~-
,~ 

.0_ 
-IE] 

, - , 
~!:: -~ - -• 

,~, lW'142'073 M.' 1 (11' .. _00II" 1 M.' 
10 F.J M.' ,.-.. M "1oS1 

t~'''"i · '' - ~ 60.01 .-
- --- -

18W'114'On M' ro M" 
~ ~'I ,,18 ~ 49.9 
M -IU! 

"' 
~ 43.0! la[ (11I .. ,.;gh .. ) "' 8 $3.0 ,ro, 

16W' 96to~ "' 15 150 "., 
~ M'I 42.9 49.21 

t. 4 . .. ... ~ 45.61 .. " 1.~' 0 ~'I 
~ 35.9'1 

- --- -
280211 

'ru 
14 W' 38 

M 25.81 , 
~., 

» 24.JI12 15O.""4(I. ~., 

6 39.8 ~, ~ 38'~1 12 W' J6 27.~1 31.8 31.$ 
2~4·· t · f " 23.81 

~ 21.61 

-- ---

B'2:~ 10W'(al1 w1 ") ~, 101(35 and 25.4) ~., 

~, "-, • ,ro , , ~ro 26.21 81(23.0&'18.4) ~., 

t~ •• 4.t " 23.91 

- --- -

,~ [(2O.ndI5.3) 13.3 ~ 114.~ 13.J 
~, 

, :I 13.3 ~, " 12.6 
[(11.25 .nd 

2~ ,.4 .t 12.5) 13.J 

n ...... _ .. _' ....... , ___ .... __ "',_ ...... , ..... __ .. __ . . '"' ...... -~ 
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RIVET GROUPS UNDER ECCENTRIC 
APPLICATION OF LOAD 

"" 3 FI'OOII T,bIe I Ioc" 1 _ 12".u ri~ an! reqllirld in .m 01 two vtrtiaolrows. 
The ~01 the tndet ~ III&Ia IhoWd be .... pIt ((I milt the btndinc 

_c 
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-hl 
l' +1 

UNDER ECCENTRIC 
APPLICATION OF LOAD 

Co .. 111. fto' .. b. I ...... 

" 
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REDUCTION OF AREA FOR RIVET HOLES 
.... ., .. 'N __ ...... " .. c .. u _ .......... n> D' ................. """".Y T .. 'CK_ ....... ....... .. L 

r .... CD ........ T .. T'_ ....... ~ .. ,,' ..... ...,..., ........... .., T .. K . .. "S T"., ..., .. ' .... L 
D' ............ <>*' T_ .. '",.". .... ". Ii '''''''" - _ .. _-.-

I~I_"-
. ,-

" _ ' _L '" '" '" '" '" ---~ 

'211l~ 
---------

" .111 '" . 'M ., .. ~ a, .". 

" 
,~ , .. .2 ' 9 '" 281 313 ~ '37' ... ... ., .. .". .273 .313 .,~ m .~ '" ~ 

" .,~ .~, .= .375 .m .... . 516 .~ ... 
'" ~m .= '" .. ~ .• n ~M' .~ - .711 

" 
,,, ,~ . ~ ... .~ .~ .~ " . ." 

" ~= .m .n . .., .~ ", m .... ... 
" 

~, .... M' .~ . ", .n • .~ ~~ 1.0'6 .. , ". .~16 .~ .- m ." .~' 
,~, 1. 117 

" ... . ~ ~ .'" .... .~ 1.031 un 1.21' 
.~ ~~ .... .111 .U .914 1.016 1.117 1.219 ..m 

" M' .,. 
'" .m .... ,~~ ,.~ 1.313 1.422 

", ~ ... ", .~ . ~ , .... 1.172 ,~ , .... ,.", , . ." .'00 .. ~ ,.~ 1.125 ,.,., 1.37~ , ... , . ." 
'" .00< .m .". ,.'" 1.195 ua 1.461 , .... ,.= 
'" .", .~ .- 1.125 ,.,., , .... Ui47 ,.- , .... 
'" .7~2 .ti' ,.~ 1.188 1.336 ,.~ 1.633 1.781 1.930 
' J< .781 '" ,~ '''' , .... , ~ 1.7., 1.875 2.031 

'" .- 1.148 I.JIl 1.4n 1.&11 , ... ,.- 2.133 

'" 1.031 ,~ 1.375 1.~7 1.719 1.891 '''' ,.". ... 1.078 ,.,., 1.431 1.617 1.797 1.917 2.1!06 '.no 

'" un I.3U .... , ... ,.~ ,~ ,,., 2.431 

", 1.172 1.367 .. .., , ~'" , . .., 2.148 ,~ ,.." 

'" 1.219 1. 422 ,.~ ua 2.031 2.234 ,~ 2&41 
1". o.", l.,n , .... , .... ,,~ ,.m 2-SJI 2.7~2 

'" 1.313 1.$31 ,.'" ,~- 2.188 , ... ,~'" ,-
",," , .... I.IU ,~'" ,.,.. 2.492 2.719 2.,.5 

'" 1.&41 1.175 2.109 ,~ "" 2.lU 3.0017 
"," -_. , .... ,.". 2.180 ' .m '.00< ,~~ 3.148 , 

.~ .. 1.750 ,~ '''' , ... 2.750 ,.~ ,.,., 
2'. , ... ''''' ,.~ 2.578 ,- '''' ,.= 
'" ,.~ 2.1n 2.391 , . .,. ,~ 3.188 3.4$3 ., 1.91~ 2,188 2.461 2.734 "". 3.281 , .... 
" '.m ,~'" 2.~ 1 2.813 '''' 3.37~ , . .,. ... ,.= 2.313 , .... ,m, "00 , .... l.7!i11 

2
1
" 

2.078 ,,~ 1.672 , .... ,,.. , . .., ,.~ ,., I- ... - 2.133 2.431 2742 3.0017 uoo ... " "" '" I- 2.188 "., 2.113 " .. 1<~ '''' .. '" 
'" f- ,.~ , . ." , . .., 'a' , .. '''' .. ,., 
" -_. , .... ,.'" ",. ,.~ m, ~.ln .... 
'" .- 2.~16 un ,," ",. ,.., 4.313 ' .672 , ,.~ ,.~ un '''' • • 125 .,., ' .• 75 
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OENEIU . L I ~FOItMATI ON ON IUVET8 AND RIVETINO. 
The pItch or dlatanca from center to center of r lvat. ahould DDt 

ba Ie .. than 3 dlamet.ra of the rlv.t. In the nang .. of beame and 
glrdara ""hua plate. mOf. than 1% Inchaa wide are' ueed. an ~lJltra 
IIna or rivet. with a p itch not Cfeat. r than 9 Inche. ahould ba driven 
along each ~g. to draw tha platea tog.ther. 

At lh •• nde o f compre .. lon m.mbe ra tha pitch ,houl<l lIot .,,:lceed 
• dl .. m.t.n Or the rlv.t Cor a le ngth eq u al to 1"" time. tha width or 
dla met. r of the memb.r. In gIrder atilfeTle ra -fh. pitch ahou ld not 
,:lceed 8 Inchu. 

In th a flange. of glrdera and chorda. carrying noon, the plteh 
ahould n ot .xceed 6 Inchn. 

Io'or me-mbe fa In comprculon, the pilCh In the dIrection DC tha 
lin. of "tre .. should nOI e x ceed IG 11m .. th a thIn neat outalda tllate, 
nor 20 11m ... Ihe thin nut anclond plate or I h apa with a ma:llmum 
of U lnchea, and at rIght Inglee to tha dIrection of atre .. th l dla . 
tanc. b.tween line'S of rlveta ahall n ot u:caed 30 tlmu the thlnnaat 
plate or ahape. For anglea In buil t aacllona wIth two .... ug. linn, 
with r lve1.a ata .. gered, the ma.xlmum pItch In the lin. of atre .. In 
aach g .. uge line I h all not e:lce.d H time. the thlnn .. t plate with a 
ma:llmum of 18 Inchea. 

G.nera lly the dlatanee between tha adg. or .. ny pleca .. nd tha 
center o r the rivet hole ahould not he I ... than 1'.4 Inche. fo r .. Ind 
110 Inch rlvat. except In bare Ie .. Ihan Z~ Inches w ide ; wh.n prac· 
Hcable It ahould , for .. II al" ... ba a.t I .... t Z dlam. tera of Iha rlvat 
and ahould not exceed IZ tlmea the' thle kn",a of plate with a max· 
Imwn of 6 Inch",. 

In neurlng cl.aranca o f rlveta f or apeclal caael, allow " Inch In 
addition to d iame te r of head. 

Th. ahop coat of round and n attened head rlvetll la the "me, whUe 
counterau nk r lvetl entail m ore labor .. nd 8II:p.n8e. Countenunk hoi .. 
, h ou ld n ot b. uaed In plat .. o f I ... thlcknen than Dna· halt the 
dlamet.r of rive t. 

CONVENTIO NA l. StON!! FOil IUVETINO, 

Two full h eadl. 

Countaflunk C .. r Iida 
I Dd chlpnf'd. 

Counteraunk near 
aide and chipped. 

Counteraunk both 
a ldea a nd chipped. 

Claarance for 
Wab Riveting. 

Shop Field 

O · 
0 @ 
O @ 
l8)@ 

Far Near Both 
Side. Side. Sid ... 

FI .. tt.ned to ~ .. high '" 
or count. flunk and \::I 
n ot chipped. 

Flatt. nad to '.4N hIgh. (§) 
Flatte ned to "N hlgh. @ 

R lveta In Crimped Angl6l. 
Standard 

Rivet 01 ... 

:t:. • ,.,. , 

< • 
• 

~. Y 
, 

.,...,.,. Y .l>Ould be I'" III. pi .. tbletll_ 01 tllOrd "'.IeI. l>ul DO __ u .... 1 III- k
' 
.. . 

~ 
M.INIMUli RIVET SPACING, 



ST. PAUL FOUNDRY & MANUFACTURING CO. lJJ 

STANDARD GAUGES FOR ANGLES 

n f0-r 
..... • Mu. Ir' . Mu. 

Klv. Klv. 

• ," s ~ i ~ , 
I" 

, 
7 2~ 3 

V~IM 

I ~ 8 2 2),( ," k . , , .. , :" ~ 4 I I" " OK AU Dtm~_ In I nc",," 

MINIMUM PITCH FOR MACHINE RIVETlNG 

I ~,~ .~ : "", '~I;~ • -. . , I D 

'" OK !.!!. .. '" "'- ' , 
'" '" ," '" '" I 1 "' IS 

, • • .. 
I , "§ " I" 0' . .. 

I IU I 
, 

:a 
.. , I .. ,~ 

, 
K o· .. 

" 
OK , '" k ... , 
l ~ " '" '" '" is " ,~ 

, 
0" .. 

~ ia 
," .. .. I" : ~ ,~ ;ti 0" 
!~ ... ... is , , 

I" :~ , ~ , , 
'" '" 

COVER PLATE RIVETING 

• • 

~~~~~~:f* 
, • 

" I~ 'u ia , 
I" " , 
'" .. '" • '" '" 

, 
'" 

, 
I" : ~ • is • Tbe ".. or band pneu ..... U. bammeJl" avoided _INn ....... 1.ruoUon !~ 

, 
I'tI'm'tIO.- ~"'ra,,_ 

STAGGER OF RIVETS TO MAINTAIN NET SECTION 
I>IMJ.:NtiIONii I N I NC Il t:8 

I lIoie OUl 2 U_OUl • ~ Rlftl ~ Rh'tt • " Rh'e! ~ Rln' 

• • 
, -'- _2..._ -'--- --, 
!g P' • .. '" '" !" .. , 

m , 
~!! 

I~ ," I" • '" !~ .. " I" • • !~ • :u H," r1 Ye\.1 eM be taho U HH _ ~o lor 'hH. .. " .. • 1 r1v~ ..... be tab" at H • __ thao lor ", 
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V"lu .. ",,10" or \0 11>/l .II M 
01 upper heJ.vy Ilne ...... 1arce 
~oOUillh for ~" Illve\.ll. 

Valu. ""10" o. 101M l1~h' 
...r _d loeavy II ......... 
Lorae ellOugh lor "" Itlv<'\.ll. 
Val" .. ""10" or \0 ,1>/l rlcM 
0110 ..... heavy line ...... 1_. 
enOUlh lor Yi" Rlve\.ll. 

Di.tab ... 
A 

Sile ,,{ Plate 
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STRUCTURAL RIVETS 
LENGTHS OF FIELD RIVETS FOR VARIOUS GRIPS 

Dimensions In Inchea 

Riveu over 3", i och ... io leoilh .. re nol mado in ~ ioch lenit .... 
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::0:1. G.,,,e .. ,,1 

WELDING OF STRUCTURAL STEEL 
American Welding Society 

Unit Jltrell.lle8 81)I'Cltlcd hcrelu are for welded JoInts IU which rUI­
dual £tres" due to w elding and re8tralnt of parts during cooling have 
been properly controlled Ilnd kept as low as pos"lble, by using a 
pla nned sequence and procedure of weldIng. 
::0-1, Unit Slreu .... In " ' ", 101 ,, 

I"J 'Velded Jolnt8 constructed with the base material and l'lller 
ml'tnl preJlcr lbed In thlJl COde. shaLl be proportioned 80 that the Jltre8_ 
S"'8 cau8ed ther"'ln by the loads s peclfted In t h e Building Code shall 
not exceed the following valuell: 

KI"d of SI.", ... 
Tcn810n on lIectlon through throat of 

butt weld 

COrnprCIIBIOn on section through throat 
ot butt weld 

Shcar on Jlection through 
butt weld 

throat of 

Shear on section through th roa t of 
HIle! weld. or on taylng 8urtace area 

Perml ... I"'e Unit St~ •• 
Pound .. p e r Squnre Ine h 

Same aJl correapondl ng al-
lowable "tre~8 fo r ba~~ 
metal 

Same all eorreJlpondlng al­
lowable II trellS tor ba88 
meta l 

Same as correllPondlng al­
lowable IItreS!! tor ba~e 
metal 

of plug Or slot weld 13.6(}(} 
(b) Fiber stre~Bell due to bendlug "hall not exceed t he val ll e8 

p r c.cdbed "bove ror te".lon and corn p reMlon, r.,IIpectively, 
Ie) Stre"" In a Hllet weld IIh all be consIdered all IIhear On the 

thrOM, t or a ny dlrectlon ot the aYPlled 8trell8. 
(d) Plug or alot welda aha] not b e ascribed any value In re­

III~tance to atreu other than shea r. 

SAI"~~ AI,I,OWA III , I~ LOADS 
,)' 10'0,,1 or \\' e ld (I':rr",elh'" 

')'lI ro,, 1) 
(II) F illet 'Ve ld , The etrec­

tlve throat tbicknelll! of 
a fillet weld shatt be t he 
a horte8t dl~ta"co trom 
the root tQ the face of 
the diagr am matic weld. 
(The elTecUve throat 
thIckness of an equal-
leg 45· Hllet weld 18 
0.707 times the normal 
leg alze of the weld.) 

(II) Uult \V.,IoI , The thlck­
nen ot the thinner at 
the parlll joined. 

,"'on FIl, LET 'VELllS 1/10- S III'; ,Ut 
Size of . Pounds Per 

l~lllet Weld Lineal Inch 

'" U(}O 
~~ 1800 '4 2400 

300(} 
360(} 
4800 

FQr dynamic, vlbratlonal or ]Utl ng load~, the unit streslI ot fill et 
w eIde, or the stren..,.lh per tineal Inch. should be reduced. depending 
upOn the severity of the load. 

ApproxImately '4 ~ shoUld be add ed to the delligned length ot 
HIl",! welda tor starting and IIl0pping the arc. 

All ot the above ba~ed On the ulle of covered electrodes only. 

·Whe n two memberll enclOlle a tMn plate or sectlQn. do nQt use 
dOUble tbe abo\'e allowable stresse" wlthcut Investigatlng the va]lIe 
of the encloaed 8ectlon. 
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WELDING SYMBOLS 

The welding symbols shown h e rein I)rovlde the means ot placing 
comple te welding Information on structural dra wings. They are the 
standard welding symbols of the American 'Veldlng Society. For 
complete Instructions concerning the appJicalion ot theBe U'mbols, 
Teter to the bulletin "'Veldlng Symbols and I n~tTuctlonB tor Their 
Use", publl~ hed by the American W elding Society. 

I. The side of the JOint to which the aTroW pOints Is the arrow (or 
near ) sIde and the oppOSite side of the Joint Is the other (or far ) 
side. 

2. Arrow sIde and other side weld~ are same sIze unless otherwise 
shown. 

3. Symbols apply between abrullt changes In direction o f Joint or as 
dimensIoned. (Except where all around symbol Is used. ) 

4. All welds are continuous and of user's standard proportIons. unless 
otherwIse shown. 

5. T all of arrow used tor speclficatlon reterence (tall may be Qmltted 
when reterence no t used). 
E. C. "C. A."-Automatlc shielded carbon arc. 

"S. A."-Automatlc submerged nrC. 
6. In Joi nts In which one member onlY Is to be groovpd. Arrow points 

tQ that member. 
1. Dlmen810n~ of weld sIzes. Increment lengths. and spacings. In 

Inches. 

Fig. B-i- I..egend tor Use on Drawings Specifying Arc and Gu 
W eldin g. 

AMERICAN INSTITUTE OF STEEL CON!:iTRUCTION 
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Arc Welding E le(:trodu, aa followa: 

The weight of IIhol) and He .... welda will be bued on the gro .. 
weight of eleclr(H!.e requi red to lay the weld. calculated u follow,: 

1. Por IIl1lndard equal-leg nllet weldll, thl' weigh til of electrode. 
~hll l\ be calculated In Ilccor(lancce with the following table. 

''VE IG II 'l'S FOil s 'rANDA U Il )i' II , M'!'I' ' 'V ' ·:I .ns 

Specified Weld 
Size 

Inches 

GI"QIM E lectrode Required 
Lbo!. per Foot of Weld t 

Continuous 

. 08 

. 15 

.2J 

.30 

.00 

.83 
1.25 
1.71; 
2.35 
3.00 

Intermittent-... 
. 17 
.28 
AO 
.55 
.'1 

l AO 
U l5 
2.00 
3.30 

• 'Veld lengt h Ie .. than 32 tllnea the IIl1ecUled 
Blze. 

t Net length 811 called for On the drawlngll. 
exclu81ve of IIla r ting and IItoPllln" e ndll. 

t. For unequal_leg fillet welda. the Weight corrl'lll>Ondlng to the 
amaller leg, In the above lable. ,hall be mullll)lled by the 
ratio of the longer leg to the IImalier leg. 

3. f'or all groove weld/!;. the weIght of electrod e IIhali be calcu­
lilted by a d ding 100"," to t he weight based upon the net t heo­
retical weld crOll1l lIecllon lind lengt h. The net t heore ttcal 
vo lume o f a equare groove weld wHh ze r o root openI n g wIll 
be calcula ted u If ~~ Ol)e n . 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 
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Structural Rib 

STANDARD DIMKNSIONS AND WKIOHTS 
STRUCTURAL RIB BOLT AND ANCO 

Nllt-U.S.S.--C.P. He><. Anco. Wt.-Lb • .-eicht 

WT. I. WT . 

.i. . Itreavth. Tho nuU 
InIny S UUf Ind Citie.o. 

Rivet n olt with " 1£ Lookin, thr.&<! IOU 
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SCREW T HREADS .......... ftH._,~ .. '" .. _0 ............ 1.1 _ 1 .. .. 

It C-=j 

I~Ol 
~ - - ~n~ - -• ..:... ,- - ,- - - ,- - ~ -0 • ~ ~. '" 

0 • ~ -~ i-"- k . ~ ~ '-

~ 
.'M ~. .= ~ , 2.615 ,.- ... " • 
.~ .110 .- " '" ,.~ ~ .. ~ • .- .'00 .,~ " l~ 3.115 .~ 1.91' • .~ ~ .= " 3.4~ 11.00 9.214 • 
. - .k' ~ " • ,.~ ,~ 10._ • .m ~, .4 1~ • , - .,., ... , • ." n .. 14.11111 ,,~ 

~H :~ .. ~ ,,~ 12.741 

i~ 
.~ .- .- , .. ~ 17.121 14.221 , ... ,= - , 

1.151 ,.- ,- • ,~ 1.1fi7 .. ~ • , .. -,,- '"'' ~a ,.- ,.- 1.744 , 
~a 

.. ~ 21.648 17.514 

.~ ~.~ 19.268 , 1.711 3.142 ''''' :~ 

.~ ~.~ ".~ 

;u 1.961 ,~ 'M' 2.115 .m S.l16 • • M2J 211.274 ~.~ '" 2.425 ,,., 4.619 • 
• 

LENGTH OF BOLT THREADS 
.. M .................. IU_,,,,. 

:r::; ,-
, 

" " " lS " " 
, 

" ~ 
, 

I 
, , 
'" ,~ , 
j ~ 

, , 
• , , ,~ 

• ,~ 

• 
i~ !~ 

.. 
" " ~ , 
~ 
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r ' 
BOLT HEADS AN~ NUTS 

0 L~. II ~~'B ~ 
, , , ~ , 

-- ~ 
... m_ .... u .................. Hu • • ; ...... """. Ht.Oot ..... 0 NUTS - -.... - __ ............... Ih l""~ . .... _~ .. 

:t' "'_ .. I .... ,.~ ... of ...... ,.~t..... .... 
... u ................ _" ............. 'i.t- '"'. 

1-' "' "o+~.~ ;'~=:~'~!7.'::T'''::;:''~''~';'"~ 
- _Oio..F . ., ''Ao 0+\40' 

..... m_ ............. ... ..y' .OO'_, .. I .... 
u .. lt ........ l u .. d..... Io ......... ;" ..... ~ ... 
......... ~ ... o ... d ... " d,".' .... "'" ol .. ~tI, 

~ 
., , .. o .... h ... bl • • F ... boI .. .. ;.~OCKO ......... kh .. d • 

'" 'UO+!)I.·(O',.· .. ';:j • ~. ' ... , ..... 0._" 10 ~ d" __ •• h ...... "'''' 
_[k, F '\400 + 0,10" 

. 1 ..... , O( .-.... ,. 

1>0. 

11~ ~ 
... 
J~ • • ,. ! "., ""'. , .. , .. , .. 

~ 
'--

it .~ li~ li~ ~ 
,a }1 i:t , , 

If 
1 :1 1 :1 

, , 
lit tt 1 

, , 

li;1 
, , .u ~, , :~ 

, • 

jij i~ ~ !a I j :'--'u , , 
[~ 

, 

i~ '" l~ ' U 

i~ III ~~ • :~ m • 

~~ I fl ~:1£, ~""I ~oo~ 1 ~Tll£l ~rl ~T;~ OallU 17li:,"' 
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:,. 
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UPSET SCREW ENDS FOR SQUARE BARS 

0; ..... 1<0. A_ ~iameter Le:;tlll A_ Weif.bl Add 
or Sid. of o. Body 01 " lOt Root " , ~r oot ,~ 

aq ..... Bar Bo< 8<~. U_. T b .... Numbe r 01 Bar U_. 
" Thread. -

l ooh"" "'. I"ch ... Ineh .. Inchee Sq,lncb ... 
per l ocb 

Pound. '"ch ... 

--
~ ." U '" .302 <0 .. " • 
U .39 1 • . ~ .... • 1.328 .~ 

U ."" ." . ~ .". • 1. 9l3 ." 
" .... '" • 1.0:\7 • ... '" .~ , .. 000 ." • 1.295 • 3.400 .~ 

'" • .'" '" 'U 1.r.l5 ." ..,'" 'U 

'" .. .., 
'" ." 2.0.&8 • &.312 .~ 

'" 1 .8111 , ." 2.302 ." 6.428 ." 
'" 2.Z.loO '" .~ , .... ." ..... 'U 

'" 2. 641 'U • 3.419 . " 8.1178 • 
, >< 3.003 ,~ • 3, 7 1.'1 • 10 .410 r.,;--
'" 3.516 'U ... 4 .1$5 • 11. 900 ~ 
• ' .000 '" .~ 5.108 • 13.60 • ." •. 516 3 .~ ~U28 ,~ 15.35 . ~ 

." '.003 '" ." 5.1157 ,~ 17.22 .U 
' U 6.641 '" • .. "" ,~ 111.18 ." 
.~ 8.250 ,~ • 7.MS ." 21.26 ." 
." 11.891 '" '" 8 171 '" 23.43 . ~ 

. U .. "" '" .~ 11.305 , 25.7 1 ." ." 8.266 • ." 11.093 , 28.10 ." 
• '000 ." ." 10.706 , 30.60 . ~ 

." 9. 766 ." • 12 .087 ,~ .... , ." 

." 10.563 . ~ • 12,743 '" 36.92 • ." 11.391 ." au I3.M. ,~ 38 .78 • 

.~ 12.200 ." a~ 1.'1.068 '" 41.65 .~ 
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UPSET SCREW ENDS FOR ROUND BARS 

• Dianetcr A., l)iRrnatcr k:,th A., We~ht Add 

" of Bodyo. " .. ~ Hoot o' Number peT 001 ,,, 
"'. "'" 8<re. U"", Thread " " UllMt 

T ...... ~ ---
filet- Sq. In. Inchl» Ind .. Sq. tn. ~ lneh p~", loch ... 

---H .'" • ' K .302 10 . .'" 'H ---
" .W K ' H .", • 1.043 'H ---K .44Z , ' H .... • .. '" ' H - ---
" . 60 ' 'K .. , .... , 2.044 'K - ---, .n, '" • 1 .~7 • 2.670 'K --- - ---

' K .... ' H • 1.28~ • 1.379 ." --- --- -'" .. '" 'H 'K 1.51;\ 'H ' . 173 ' H . --- ---' H I . • s.s '" ." I.Ut • ..... • -- --- ---
' H 1.761 • 'H ... n ' H .... ." ,----
' H 2.074 ". 'K ..... ' H 7 .~ 1 • --- --- - ---
'" 2. '~ '" 'K '.m ' H 8. 178 •• ---
' K 2.761 ". • 3.41' ' H .... ' H - -, 1.ln 'H • 3.7 15 • 10.SS 'K --- ---
' K 3.M7 'H ." ' . IM • 12.0& • 
' " 1.1t1& ." 'H 5.108 • U .62 'K --- ---
'" 4 .4:10 • ." 5.428 'H 1$ .07 .. : ---
' K .... , 'Ii ." 5.'~7 'H ,&." ' K --- ---
' H 5.412 '" ." 6.$10 ." 18.40 ' H ---

'" 5.140 ." • , . .., 'H "." ' H 

'" 6.ti2 ." 'K 8.171 '" n.," ." ---• , .... '" 'K 8.641 , U, • ---3 K 7 .~70 ." 'H '.31)3 • ~ ... 'K - --." ..... • ' H ..... , ,'-", ." ---." 8.'4' ' K ." 10.roe • 10.42 ." - -- ---
' H ' .&21 'K 8 11.3l!t '" n.71 ' H 
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LATERAL AND SWAY BARS 
Dimensions for Loops alld Forks 

"O~MUL.\. : I .ENGTII IN INCIIES DEYOND PIN C~;NTE~ TO .,()~M ONE t;YE 
EQUAL8 3.7(P +~)+1I 

01_. DIa_ of ~OU"(I or 81<le o( SQuare U .... Olam. .. .. 
~~ U" W' '" I W' I W' I~" .!lL .!lL .lli.:. ..!.!i: L- ' W .!.!r.: --""'--,- ""iiii ,,- "" 

, 
:~ "" "~ "S "" ". : ~ "" " " "~ "~ "" "" '" "" " k " " " "" " "" " '" • "" "a "" "" " "" " "" "" ~~ ". • 
~a "k " " "a " '"" "U ~~ ~~ Wk "~ "S '" " " '" " '"" ~~ " gU "~ " " lU " " "" " "k W' "" "" " " " , 

"" ~~ ~s 
Wk l1a "" "" ,," m~ " "" " "~ 

, 
is ~;: gU ,," ~~ " " "S "S " is " " " " " "" "U " " ". "" " ,," " " " ". "" ". " " " ". • m~ " llS " "~ "~ ~~ ~~ i9~ ~a ". gB 11" • 
:~ " "~ " " ". :~ "~ "~ " " ". ". ,," ~~ "" " " w •• " " " " ". n k ". " " '" "'" " .. , "U Us ". ~a ~Ji "" " "" '" ". " "U "~ • 
'" " ". "" '" "'" " ~~g "" " " •• :U ". " '" "'" " "" ". "~ "~ n 1~ " '" "'" " ". "" ". ". " " " • w ". " ". "" ,," ". "" ". "" ". " "" • 

81~J> OF ~'()~'n; 1) t: VE .'()~ • on • DAM. 

l+ ~ I I' 43' S: '1$ G-Thk'krI_ of PI'- +~. 
M ulmum Sblppl", Leqtb 81>oul<l Not E,-" 3$ )/1. 
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TURNBUCKLES & SLEEVE NUTS 
ALL DIMENSIONS IN INCHES 

'···-- l · - .. ~ ~--s .• 

@ : .. .t. ... : 

~<iS:i+~ '--~ \. '0 
~ .... f·:t==f • Ri;lll ,., 

Forged Steel-WeldleBs J "'''trf}'\:" Drop ~ .. ~. . __ ... • 

:3'~ 
~ 

DI MENSiONS W~lh' ,. SLEEVE NUTS 
0 c B E G Pound. ---- I"""' ~ 'I' ~ ~ H " ---- .... 
~ ,~ ~ 0 'b ,. 

" "'" No< - Mia. Mu, we'· ---- ""- Wid"'- Widlb L , 
~ "I II II I ~ ." - --- u C N L S W 
~ ,~ .. 0 III 1.20 -- - --------------
~ ,~ Ib ' h , ~ I.f t> 4 Hi 4ji 13 6» 7", 55 - -, ,~ , ~ I ~ 'b ' .n 4» Hi 4~ 13]1 6", Hi 65 

---- '"' ,~ 
, 14 OJ> 75 

I ~ ,~ I ~ III 'h 2.72 
.~ , 'X 14", 7X 8» 98 ----

I ~ ,~ I~ I~ 'I' 30' , 'X '"' I, 7% 8% 110 
----

I ~ ,~ 10 10 '" • . 13 
'X '"' 5~ !5ji 8 9X 122 

IH ~ ,~ IH 3. 6. 25 5ji ,~ 0 10 8% 9~ 142 
---- 5~ 6 6X I6ji 8~ 10% 157 

IH IOH ,~ III 3h .. " 6 6X 6", 17 9% 10% 176 --
I" II ' H ,~ 3~ 7 .M ------, II H '" , ~ • 11 .96 ------
'" "" '" '0 .~ 18.00 CLEVELAND CITY ------
'H I3H 3~ 3 • 23 .26 FORGE CO. ------
'" II. 'H 3~ ,~ 31. 50 
------

3 " ' H '" 'H 311.Ml 

'Velghts given are tor Turnbuckle~ only. 
1*.2"" and 2" properties same as 2, 2% and 2\1. respectively. 
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~ :~ STANDARD CLEVISES 

• 

DROP FORGED-WELDLESS 

CLEVELAND CITY FORGE CO . 

, 

e(lnfonn, with the reoommendationl of the Ame";.,..n , ... titute of 
it the net ar ... thru the pin hole i. at lea,t 135% of the net a rt. 

" A Grip 
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PINS AND RECESSED PIN 

~J. 
NUTS 

AU Dlmenalona In Inche. 

m , ~ L , 

TO obtain trip. add It' 
tor f'B.C bar. Nul. threaded I Ihre!>.da per Inch. 

To obtain dlsta.nce between 8houlder •. .dd amount &"Iven In table " Itrl!!. ,..--- N" 

DI,rne"" of Pin Thread Add ~I Oi.rne~. 1 1-:0 J'l 
d Pat"'. n 

~ c' , .. i~ No . • , Crip 0 m 0 . ~ e""" , • Q 

, 'll '" 
-- ,.- ---m m il -II I:i '""Pif2i" , 

2H.2 , 

II 
, .. 1.7 PN:n 

3. ag. 3~ '" '" i~ 
• u .. " , .' , 

II !~ 
,., .. " 

4}(. 4 . 4U 'U '" PN" 
•• • • U eN" 

5~. 5~. (I ' !i 
, "" I'N 'P 

(I .(I~ • m 
, ••• eN " , .' III 

, ' U 11 .8 I'N 29 
7 • 7~ , " 

, 
iij 

14 .3 I'N 30 
7~. 8. 8)( 

, 
~a I~a "U =a 

18.6 I'N 31 

•• • , " ". I'N 32 
II. 10 • " " " 31. 1 PN" 

COTTER PINS 
AU Dlr.umelona In Inehu 

PI/r -/r-~~-I , t:I + :' ~ 
:~ 

" • ~ 

'---' y 

tloriooaw or Ve..ueal Pin Fi Q.~hed Uoria""tal Pin RO\1p 01 Fi .... hed 

~ U .... ""~ l'ln COi,.,r 

ill 
, • 0 d -r-I~ • d 

:~ 
, , 

• l~ k III , 
~ , 

l~ 
, , , 

~g 
+ III ~g 

+ III • • ., • ., • , 0 • , 0 • 
!S 'K ; • IS 

; • • Z • Z • 'K • • 
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PINS 

AREAS AND WEIGHTS 

VALUES IN SHEAR, BEARING AND BENDING 

w_ ... r ... - !'II:: --- - - II~ • • - - -~ - = ,- • ,,~ I:: I::: -... ... , .. ... ... , .. ...... , .. ...... , ... 
,. , .. ~ " .' - - - ~,-, .n fC-. _ 

,~ ... 11.8 n. " "' lS ' .n 4.11 ... 11.4 ,... ., u 
'.n ... '" .... .... ., • •• 2.4' '" 

.., 
"" n.' M ". , 10' 10.68 .n 47.1 M.' M '" ;S 

,~ 
,,,, 1.12 ~. 119.3 n " .. 

4." .... , ... n. ,.7.3 .. ... ... ~~ 
,,. ~., ' 78.2 .. 61.2 , un ~." '.M ,~, 2'12.1 .. " .. 

~a ." ,.." ,» 12<.4 ~ .. ,,. 101.1 ." 32.11 4.21 ''''.3 " .. '" ,~ 

1I.~ » ... 5.18 , .. , 331.4 '" , .... 
• 12.57 42.73 .. " 181.5 3n.O ". , .... 
:S 

14." .. n , ... 212.1 425.6 'M ".., 

"" ".0> . " _ . 
417.1 ,., ~ 

17.n ... " "" " .. .!oJ1.6 ", 315.6 

• 19.64 ".n 12.27 ". .. .... , , .. "'" ia 21.65 73.110 lUI ~., 649.4 ". .,.., 
u" ... n 16.33 ~. 7'2.7 '" -.. 
"" ... " ,,, . "'. ~., 'M ..... 

• >an ,,,, 96.13 21.21 42<.1 MO' '" ",. is ".M , ... 104.3 23.97 -, ~. ,., 719.1 

"" 117.2 112.8 " ... 497.7 .... '" .... ... " , ... , 121.7 ,." " .. "n " . .,u 
, ..... , .... 130.9 " .. on, "" m 1010 

m 41 .21 145.2 \40.4 31.41 619.'2 ,~ '" "" 44.18 ,~ lSO.2 41 .42 662.7 ,= ~ "., 
'K 47.17 , ... , 160.4 ... " 707.6 1415 ", m, 

• .. " ,,,, 170.9 ".n 7~.O ,,,. 
'" 

, ... 
ia " . ., ,m ISI.8 .,,' BOI.8 ,~ '" " .. 116.75 . , ... , ,no .,,' 851.2 "" ,n , .. .. " 210.3 ~ .. .. " = • ,." '" 1973 

• ,,~ m.' 21 6.3 7U7 .... , ,- '" 2147 

:s 67.20 ~., "" n." , .. 
"" ~ "" >O.M 247.4 241.0 14.18 ,~ "" '" "" 74.66 .... >01. 91.<lO ,,~ "., '" "" 

" ..... "u ~., ... " "n "" = , ... 
I'Ift.~ ..... 10 ..... 1,_ ........ 01 .............. M "' .......... h.hl ........ __ I .... ft"" ... 1..0 .............. ' ... ' ........... _ ....... • •• 'MOI ........ It.- hie" _" _. 

AMERICAN INSTITUTE OF STEEt,. CONSTRUCTION 
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STANDARD CAST IRON BEVEL WASHERS AND 

~ 
CHECK WASHERS r-- ,f -rt-~T '" ---ri ---. r~, ~:.. 

1t '" I 1\0 _\...::L ;I: NltUrcOJ;>,,""&fI7."C-L J ,'>I '" - --~ -_ .... " ,,,,,,.~,,U)-..,._A'QD. 

!!lit 
SId . Chock W ... he. No. 1 

I i: I 
Std. Chock W .. ber NG. 2 

W.h. Oimenoion. io lo~h .. of Std. din l ro .. Bnel Wube.. Silenf Slo Chk. Roo 
Nn. ABC 0 E F G II I J K Rad. Req·d. W.h.Thrd 

- I 2Sii Iii -rS .~ ---m ~~ T2 "6 T7 1) -r-~ ""ill"" l .k I 2~!!.f w 
S 2 2 2 I I I 12 12 \I 12 I 4" 1).( K 3J.i I to 
• '~2 I I 111 I 12 II 12 12 1 4~ 114 I 3 l.a. 

.. 3 2 3 2 I I II 12 6 12 I 4 1).( I 411 I l-
IS 2 IS U 1 IS I 12 3 12 6 1 4~ Hi K 2J.i 1 . d. 
• 3,", 2,.. I H I H 2 2 12 6 12 II 1M :;" Ii I 3J1i 2 Hi -
7 'a 2H 21. 2a 2 2 12 II 12 12 IS'S I I 4-,", 2 ,d. 8 4 3 3 2 2 2 12 12 II 12 1 5 1 K 5 2 ~ 
D 5 31. 414 3 2 2 II 12 6 12 I 5 I K 6).( 2 1~-

10 3 21. Ij{ if 2 2 12 3 12 6 1" 5" I I3,", 2 'd. 

STANDARD ROUND CAST IRON WASHERS 

Sile nl .... , 
Inoh .. 

• Hl 
' J< 
' J< 

iH 
o 
OK 

Dimenoion. in I nch .. 
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SEPARATORS FOR STRAIGHT AND SLOPING FLANGE BEAMS 

Separators With One Bolt 

1! ~t-
Beams ~I_h_ t e a 

:1 ~I ~ 
- - - -

6 " ... 4~ 2U h 1 ~ 
7 " ... 5 2~ h 1 ~ 
8 " ... 5~ 2~ h 1 ~ 
9 " '" 6~ 3U h 1 ~ 

10" ... 7~ 3~ h 1 ~ 

Separators With Two Bolts 
I ~r 

Beams d h e t a ,......., Q,) 
~ --- - - - - - - - L.....I 

12" 6 9 1 ~ % 1 ~ 
14" 6 11 2~ % 1~ 
13" 6 11 2~ % 1 ~ 
16" 9 12 1 ~ % 1 ~ ,..s::: 18" 9 14 2~ ~ 1~ '"d 
20" 12 15~ 1 ~ 1 ~ 

-U-21" 12 16~ 2U % 1~ 
24" 12 20 4 % 1~ 

(Q '-' QJ 

......- '----, t 

Separators With Three 
Bolts 

Beams d h e t a 
--- - -- - - - -

I -t-26" 9 21 1 ~ % 1 ~ 
27" 9 23 2~ % 1~ I~ ~ Q,) 

Cl 28" 9 23 2~ % 1 ~ I ..... ...... 
30" 9 25 3~ % l ~ 
33" 9 27~ 4 ~ % 1 ~ 
36" 12 30 3 % 1~ '"d a 

Separators are made of steel 1j plate with pieces of ~" gas I~ ..c ~ pIpe welded to plate. I ..... ...... 
Bolts-usual ~"small bea ms 

%". 
Dimensions shown are for nom~ "'C 

inal size beams. For heavy 
beams use same construction 
and give dimensions ss re- I~ ~ (Q Quired . I ..... L..J Q.) 

Where p ermissible a nd for light r-- '-----, r-- '-----0 ! loads use gas pip e separators. 
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PART II 

GREY IRON AND ALLOY IRON CASTINGS AND 
MISCELLANEOUS PRODUCTS 

Alloy Irons 
Cast Iron Columns-Safe Loads 
Cast Iron Columlll!l-Baus, 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 Cutings 
Treads, Rail Brackets, Circular Stairs, Fire Escapes 
Types of Bolts 

Machinery and Equipment Repairs 
Heston_Anderson Machines 
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Bell and Flange Water Pipe Special 
We1cllt tO,OOO Lba.-htlde Diameter 14w 

Miscellaneous Small Cast Iron and Alloy Iron Castings 
w. 1111'. ClstlAp from • f ... KIICtl to hrnty tOIl' 

W. mike b .... '114 broil., mlcblae cIIIIII,' 
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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-

58,610 Pounds per sq. inch in tension 
5,750 Pounds transverse load 

.18 Inches deflectioD 
Z17 Brinell hardness 

(All on a Standard A. S. T . M. telt bar) 
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CYANIDE POTS 

Uld tor the CYIllIe!e CaM HardnlllC K etboe! 
Stocil: Pl.lteru 011 bue! 

DIameter ...... '" I- I- 8·1().1().1().!2.12-l2.I ... l+1i-1'-1'-11-20-20 
Deptb. . ....... U·I().1 2·1 ... 1~14-1'-1z..1'-II-I4-U·I().I4-U- Iz..U· I. 

Tlllclme .. • t metal %~ 

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 (ollowlng formulre: 

80000 
p ~ ------ for round 001U1II1I8. 

(121.)l 
1+---

SOOd' 

80000 
Il = ------ for rectangular columns. 

3( 12L)~ 
1+-'----'-

32000:12 

I n whlch-

p = pressure In pounds per square In ch. 
L = length In (eet. 
d = outs ide diameter or least s ide of rectangle In Inches. 
fo"actor of safety. 8, 

II Is assumed that the columna are Bet with the care usual In 
buildIng work, Lhat tbe bases have a square bea ring. s Dd that the 
enda or the shafts aTe accurately turned to a t rue plane. 

For diameters or lengths Intermediate of those g iven In tbe 
table, the loada may be found by Interpolation. 

ror practical purposes It may be na umed that the loads dimin ish 
In the same proportion liS the thickness of the metal, tile outer 
diameter remaining tile same; lIut where the thlcknesll III In· 
creased special calculations will be Decelllary unlen tile new thick· 
nels Is lell than 'AI ot the outllde diameter. 
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SAFE LOAD IN POUNDS FOR ROUND HOLLOW CAST IRON 
COLUMNS WITH SQUARE ENDS 

• 
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SAFE LQAD IN POUNDS FOR ROUND 1I0LLOW CAST IRON 
COI.UMNS WITII SQUARE ENDS 

of Colu",,, in F""t,. 

.. 
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• 
• 
" , 
• 
» 

.. 

• 0 

SAFE LOAD IN POUNDS FOR SQUARE IIOLLOW CAST IRON 
COLUMNS WITII SQUARE ENDS 
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CAST IRON 

I 8IcII 01 o. JoIew.I. / Ilqu_ 

• 
" , 
• 
" 

'0 

.. 
. : n .. 

•• .. 

'0 
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SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUMNS 
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SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUMNS. 
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BASES FOR CAST IRON COLUMNS 

8i", Thi<k_ go .. oil ... ,. SiR 
01 01 

(ON ...... ' 1'-'1) 
\\,~i~hl of Plate Wt~hI 

Column """ «(,'UI Stone) 

------

• '1 lhlh 1', 90 U .. lOx lOs l}i ..0 II .. 

• , lG~lh Z·t' ,. 0 12xlh2 " 
0 

----• '1 lhLh 2- 'M 
0 lhlhP{ " 

0 

• , ISs iSs 2~~ '" 
0 1411412" '" 

0 

--
7 'i 1811S1 ~I.' ,. 0 lhU .. 2 'M 0 

---- ------ -
7 , :!Ch!!O.Z',· "" 

0 i(iz!ij.2!,,' '" 
0 

------ -----• ' i 2( .. 3hZ',· '" 
0 Ihl6z2.li" '" 

0 

--- __ 0 __ - ----• "1 21.2116 '" 
0 Ihlh2',,' '" 

0 

----- ----- -• , 21.21. S 2.0 0 LSI18.2~· '" 
0 

----• " i ah3(h , '" 
0 2O.2Ch~.· ,~ 0 

o. , 2SdS. , •• 0 2012Chr'f'" '" 
0 

-- 0 ____ -

'" " 3h3hlO '" 
0 2h210 6 .S 0 

----
" 

, 31h3/h 8 .20 0 2h2h6 "" 
0 .. " . 361361 10 ,. 0 2h2817 ... 0 

----.. , .l!!dhlO '" 
0 280 2S. 7 .. 0 

-----o. "i 3h3hL2 '''''' 
0 31:),::10,,8 $.0 0 

Ba." marked thull . .. re beveled to • thlckneu "hown . 
Ilun or greater thlckneu than 2~" will " r ibbed. 
A.bove ahclI ... base"d on • prenllr~ of ... JlQUlld, per IIqup.re 

Inch for malonry and 500 pound, per IIQuare Inch for cut stone. 
Sizes given can be varIed for allowable load 

250 to 450 pounds per square Inch. 
0" con<:rete from 

Bues for colull1na leu than 8 feet In length and loaded to tull 
.. te load and baaes tor <:ol umnl of thicker metal than Ilzes Ihown b)' 
more than % In<:h will fllQulre Ipe<:lal <:al<:ulaUon. 

Thkknell ot metal '" ribbed ba.el same aa thlcknesl of melal 

'" cOlumn •. 
Wel&,htl of ribbed base. are approximate onl),. 
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STANDARD CAST IRON COLUMN BASES 

~~ 
AND FLANGE~S--f;=;~=t"ll 

1I' .. of(;o ........ A " • ,~ m I<i .... rC;Olumn A 
, • " , , , , 

'" IO \{ , 'n !a , 
" "~ 

, "11 , 
" " 

, 
" " " ,,~ " " 

, 
" " .. ~ " " I ~a " " " " .. 
" " "g " .. ~ " .. '" " .. " " " " " " " " " " ,,~ " " " 

Dimensions of Crane Co. Standard Companion Pipe Flanges 
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WEIGHTS OF CAST IRON RECTANGULAR 
PLATES 1 INCH THICK 

WEIGHT OF I CUBIC INCH OF CAST IRON, 0.26 LBS. 

.S WIDTH IN IXCIIFl; 

~J • I 8 

::4

1 ::~\-:~l-::6 

18 j It:O ~I~ 1s: • .. .S 
---- ----

• 4.16 6.~ S.3 IS.7 al.S ~ '" " ~ • 5.21 7.81 10.4 13.2 15.6 18.: 00.' U .• "'., " " ~ " 0 6.25 'V " 15.6 18.7 21.8 ~, ~, 31.2 ~ .. " " 7 '.ro 10.94 ". IS.2 21.9 ~, "'., ~., M.' .. " M .. 
8 ,~ 12.5O ". "" U, '" .U 37.5 41.6 ro " " " • 9.3i 14.06 IS.; " .. '" ~, 0.' 42 .2 "., " .. " " •• 10.42 15.62 '" "' . 31.2 "" 41.1 46.t 52. 1 ~ n " .. .. 11.46 17.IQ 22.0 " .. 3f.4 '" ..... 51.6 57.3 ~ ., 

" '" •• 12.50 18.15 U., 31.2 •. , 43. j "'., '" 62.5 " " .. '" .. 14.M! 21.87 N.' '" n.7 51.0 "., M.' 7U " '" '" '" •• 16.67 M' .. , 41.7 ro., '" 00.' 75.0 ,3.> '00 '" '" '''' •• IS.75 28.12 37.5 ". 00.2 .... 75.0 .. . 93.7 '" '" '" , .. o. "' ... 31.2Ii 41.6 52.1 '" n.t .. , 93.7 1().I .2 ,~ " . ". '" .. "" 34.37 45.8 51.3 M.' 00.' t1.7 103.1 114.6 '" '00 m ,., .. 25.00 "'" ro, 62.5 75.0 8U 100.0 112.5 125.0 '''' '" '" '" o. 27.OS -10.62 54.2 67.7 8l.2 .... IOS.3 121.9 131U '" '00 m m •• 29.17 43. 75 '" 72.t 87.5 102.1 116.7 131.2 145.8 '" '" '" '" :10 31.25 46.87 "., 18.1 93.; 109.~ 125.0 ].10.6 U6.2 '" '" '" '" •• .... "'.00 .. , '" 100.0 116.j 133.3 1.10.0 166.1 ,., 
'" ". '" .< 35.42 53. 12 iO.B ,U 106.2 124.0 141.7 ltill.f 177.1 212 248 '" '" .0 37 . .10 00." 75.0 .. , 112.5 13U 1.10.0 168.7 187 .5 '" '" ~, .. , 

118 ~" ~. 79.2 000 118. 7 138 .~ IM.3 178. 1 197 .9 ~, m ~, '" '0 41.67 62.50 .. , IO·U 125.0 HS .S 100.7 187.5 .. , "" m 312 '" •• ~3 . 75 6.5.62 "" 109.4 131.2 153.1 115.0 196.9 21B.7 ~, .. ,~ '" .. ~5.83 68.75 91.7 114.6 137.5 1(lO.~ 183.3 ,.., "" m 321 '" 412 

•• ~7 .92 71.87 '" 119.B it3 .; !67.j 191.7 2IS.G "". '" '" "" '" •• "'.00 75.00 100.0 125.0 150.0 '" ,." 2·15.0 tOO.o '" "" '" '''' .0 52.08 18. 12 I().I . ~ 130.2 156.2 IS:U "' .. "'. "'" '" '" ~, .. , •• I 54.16 B1.U IOS .3 135.4 162.5 18!U 216.7 2-13.1 270.S '" '" 
.,. ." .< W." .... 112.5 ,W. 168.7 196.~1 2"..5.0 "'., 2S1.t '" '" .~ .. 
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COAL HOLE AND CATCH BASIN RINGS 
AND COVERS 

COAL HOLE RINGS 
AND COVERS 

A BCType 
==== .,. ,~ .~ IIeuy 

.,. ,~ , II eavy 

" ,~ , I.i,h~ .,. ,~ • Heavy 

.,. '" ,~ ["a;ht 

.,,~ , ,~ Li,hl 

" ,~ , L"nt 

" ,~ , Light 

" ,~ ,~ !..i,ht 

" 
, , I.i,hl 

" 
, , L"hl 

.AI.o .... Ie' h,ht. 

CATCH BASIN RINGS AND COVERS 

A B c === 
'" " • 
zo~ , " 
" " 

, .. " 
, 

'1'0" , H ,~ '" o 0 0 0 

" 
, , , o 0 0 0 

, , ' 10 , , 
, , ,~ ,~ 

Fi,. 22 , ,~ ". 
11 + 17: 

, ,~ ,~ 

Stock lile'll are i5<f2?i U In heavy type 

Not to be ufle"d tor Heavy Trame. 
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HEAVY STREET RINGS AND COVERS 

HEAVY STREET RING 

IS' HEAVY RINGS AND COVER 
Also dlnmond checkered cover. 

11:J 
HEAVY RING AND COVER 

23-6[,-..(j~ high with lugs 
23-8L-8~ high with lugH 
23_SF---6 ff high with ring 
23_SF_ Sff high with ring 

Covt'r 23-C 

Fig. 23 Cover will fit Frames 35-A, 38-A and 2 ~ . 
F lp. 23 and 24 Ringe will take Coverll 3l1S, ((lC, ~lD and ~2. 

Ueed ror Heavy T ramc and Garages. 
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-

CATCH BASIN FRAMES AND COVERS 

~ 

-+ <, 
~ 

~1 
T 

d "') e I 
F1------i' lP'='l, ,.-.l 
",,--' /9/,-4-." 

Fig. 27 

II 

l """"' .... A .. ,,"' .. ,,,J 
Ft.-. 28 

A-li~ -Zo ~ - -24-

l~ t ta l<'rame. Fig. 21. 
Omaha Ry. S td . 

CATCH BASIN FRAME 
Covera 31·F and 32-0. nt thl. F rame. 

A lao made ro r 1 "" ~ cover ... 

2f 

M • 
• 
" < , , 
, · , 

" , 
• 

. ,--LM 
CURB CATCH. O;:,,;., •. ;.;.~~. AND COVER see ~, 195 
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CATCH BASIN FRAME AND COVERS 

DOD DOD 

DOD DOD 
EJ U U ILII !L1LP~. 

Fig. 31-F Fig U-G 
These C<;>'"ers tit Frames 27, 33-E and &4 

Coven a lso l ~w thl<:k tor F rame 33-H , 

VENTILATED STREET 
COVER 

I 
+-

FIg, 33-H 

CATCH BASIN 

I 
= -~ 

~ 
L....I 

.I 

FRAME 
Al"o pattern sa-E. same as above 

except end \s c1o~ed and eover 
19 l\'. w . 

SOLID STREET COVER 

Fig. 84-1 

Thlfl Cover flu Frame II3-H 
a nd &4. 

SOLID CURB COVER 

The letters Indicate that these patterns are City o f St. Paul Standard_. 
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MANHOLE FRAMES, TRAP AND DRIP PAN 

t~T==3 cb~;:dJ 
FIll!". 35-A 

HEAVY MANHOLE FRAME 
u~ a lso made , .. high-Fig. U -6. 

Also made ror 30" cover_ 
Fig. 35-C. 

Made with watertight cover. on 
order 

F Ill". 37_KL 
TRAP FOR CATCH BASIN 

-/4' 
FIg, at 

DRIP PAN FOR LIGHT 
MANHOLE 

Fig. 3I-Al. 
Fig. 3S-AH 

LIGHT MANHOLE FRAME 
Alao have heavier Manhole Frame 
wi t h rl ba and no luga ror d rip pan. 
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MANHOLE COVERS 

"'-DO" 
DOD, 
DDDll 

DDDU 
DOD' 
DDV' 
D~ 

FIg. U-B 
Fig. 39R_B ha ll Radial RIb. 

SOLID COVER 

~~~;~ ~n1"'~ 
Flit". 41-D 

CONVEX COVER 

FIg. 40-C 
~-lg. ~on-<;, hu RadiAl Rlba. 
PERFORATED COVER 

I 
-~-

I 
, 

~:.W=:::J~ 
~ 

Fig. 42 

CONCAVE COVER 
AU Of the abo"8 Cove,.. will tit Frames. 

Flga. %3-24, U-A and II-A. 
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SEWER CASTINGS 

~ 
FIg. U 

U.e rIng FIg. U. 

COVER 

32" 5~ 

~ ~OODOOOOOOOOOOOO 
jfOOOOOOOOOOOOOOO 
0000000000000000 

I-
~ r= 
~ C:: 

l-

~· I It. 45 

FRAME AND GRATING 

-.l 
~ 

~ 

t-
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Fig. t6 

CIIST I~R" RING AND COVER 
eo .. tr Hat Loclrlnl Dniu 

It d .... ired, thi. Inlne and toYer ean be machloed for w.terl.i,h~ fi~. 

Fig. 47-J 
Also 22l/t H MHO CI1~t 

No. 718 

COVER FOR CORNER 
STONE CATCH BASIN 

e?7:~ 
STREET INTERSECTION 

BUTTONS 
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T'~_~~:.r.. \~i ~~".~ ~~" if!.5 Abo made In 30~, ~..,.,.. ~ 

Fig. 49 

MANHOLE FRAME AND 
COVER 

u-' 10. Electric Power and T ele phone 
St.-t Ope .. i .... 

/?P 

Fia;.TI 

SEWER TRAP 
Stand.rd ro. Railroad io Roulidhnu ..... 

Outlet lor 4" k 6" pipe 
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" 
t; Moo.L 

Ca~ttng "No. · Fig. ~8 Casting "0" 
FLAP VALVE 

Frame N 
Cover 0 

Ht. Paul City Standard 

~ . , 

iIfj -
IW 

FIg. 51 

C. I. MANHOLE FRAME AND COVER 
With Loeld .... B& •. 

Uaed by State 
Sanitary 
Depar tment 
a nd by 
RallroadB 
tor Signa l 
Tower Con. 
crete COntrol 
MBnhole. .. 
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HEAVY PRESSURE MANHOLE 

FRAME AND COVER 

FIll". 186 

S ta ndard ror lllnneapooUII·St. Paul Sanitary Dilltriet 
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MANHOLE FRAME 

Minnesota Sta t e Highway Department 

1~ high Cutlng MHO No. 707 

8~ high Caatlng MHO No. 708 

9~ high CaUlng MHO No. 709 

10~ high Casting MHO NO. 710 

Co'·ere--Flllrll. 188 to 193 fit Ihl ll trame 
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COVERS 

1:. I t~. 0.., .. _ _ ,.: 

M 

Fig. 188 

Minn. State Highway Dept. 
Cutlng No. 711 

If .. U"UI r_ t: 0. a- t. ,.~ __ ~ 
S_.-.MI ..",. _·S, .. _",",,· 

Pig. 18:1 

MInn. State HIg hway Dept. 
Cutlng No. 7U 
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COVERS 

r 
'"'-1:1 "~:~~':' ::--.s..;;."~'; .. 

• 0 IV'. _s"S""" IU 

'~8: ,0 ... """J 
~.~ ,'. 

~Ut!l-:::I±I±±±,_ f±J
l
-:,±' f::l±:~UJ;A ~ 

z:,.: ~ 
Fig. 190 

Minn. Slale Highway Depl. 
CuUng No. 720 

Fig. 19 1 

Minn. Slllle Highway Depl. 
Call1lng No. 721 
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BEEHIVE COVERS 

FIg. 193 
MInn. Stde HIghway Dept. No. 7~3 
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CAST IRON MANHOLE STEPS 
, n- , 

,~ " , , 

" ~ , • • 

r: .~ 'U 
OJ, 

-~. II \ ~ 

Ii 
I 

!il " " 
I Iii L 
I 

~~ ~ ~ '" , , 
I ~ .- '" PIli(. '" Mlnn, State Highway Dept. No. ... .. d ' 
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STEEL LADDER RUNGS 
Can be pla ted or g/livantud. 
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VALVE, METER,CLEANOUT AND SEWER GRATES 

.. 
I 

Fig. 53 
Cast Iron Prame. 

5116 8 checkered ateel plate COvers.. 

CLEANOUT VALVE AND 
METER BOXES 
StkPtt .< • erns 

A " C , .. , .. , .. 
" " ,~ , ~ 

-1).iX7 ).i , 
" " , ~ , 
°9).i Xl0 , ,~ 

° IOX12 , , 
IOX10 , , 
IOX12 , , 
IOX16 ,~ , 
IOX20 , ,~ 
12X12 ,~ , 
12X16 ,~ , 
UX20 , , 
J2X30 ,~ , 
14X34 

m' 16XlO , 
18X1 8 , ~ 

18 X24 , ~ 

18X36 

m' 
.. .. 

18XU , 
20X20 '" 20X24 , 
20xao , , 
20XS6 ,~ 

m 
22X22 , 
24X21 , 
24 X26 , 
24X30 m 24X36 
24Xf ll l ~ 

,~ 

26X30 3 

"'" .... . ... 
28 X30 

2 '~ ' 3' . 30X30 
30X36 ~~ m SOX42 
30X48 l ~ m 36X36 
36X42 lil 36X4~ , c ... ~ Iron Cove ... 

C Jr lL 
Fig. 6 4 

SEWER GRATE AND 
FRAME 

c 
• , 

Fig. 55 

" ,II 

HEAVY CLEANOUT VALVE 
AND METER BOXES 

For Heavy Traffic and Trucking 

13>,i:t3>,i I ~ 
I6>,iX!6>,i 4 

Made on o rder. (Not carried In stock. ) Prices Quoted upon reQueet. 
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Flir. 51 
HEAVY FRAME AND COVER 

"'Ig. 57 
TRENCH COVERS 

Cut Iron Checkered Plate Or Steel Floor Plate Covers. C. I. Covers 
Made in 4' 15 M Lengths. 2 X 2X~ M L Frame in 20' OM 

Length, Anchored. 
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CAST IRON SCUPPERS 
For Level and Sloping Roofs 
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Fig. 68 

CLEAN-OUT DOORS. 

1 
, , , 
~ 

. 

Nomi" .. 1 A B 
SiM 

•• • , , 
til s 12 , 

" '0. • " 
, 

10 s 10 " " 1 2 z 10 " " 
No hlngell on the IItna!,kr 

I1I7.ell beeau lle they would 
rl,"t and break out with 
lhe door_thull ruin frame. 

I t 

1 l~ • 
Fig. " 

In IItoek. ) Prices quoted upon reqUl'et. 



ST. PAUL FOUNDRY & MANUFACTURING CO. 189 

Slock 

CAST IRON SMOKE STACKS 

Fig. 50 
Made In all .Iu .. 

paltern alsea: lOw U· and Ui- Inalde diameter. 
Standard to r Mtnnnota State Seb onl •. 

When ordering !JIve dlmenalona A-S-C-D. 
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Fig. " 
CHIMNEY CAP-TYPICAL 

Flit. 15 
CHIMNEY CAP_TYPICAL 

Fig. U 

Patternll and C""I­
ings made on order. 
(Not carried In 
II tock). Prlcea Quo t ed 

u pon r eQuu t . 

VEGETABLE CELLAR VENTS 
Built Into WaU., with Screen and Damper. 



ST. PAUL FOUNDRY & MANU FACTURING CO. 191 

COAL CHUTES AND SIDEWALK DOORS 

'r-o:--c ~~~--;~~£a ~~ .~ .. ~ :~~ ...... , 
--L ..... 4 4 ...• 

Cover u sed III 
l"lg. 21 

A. Thl ft dimenllion 
to be all clOlle to 
b uild ing M poulble. 

8. Thh dlmen.llion 
.IIhou ld not be leu 
tha n '''. 

Fig. 61 

STANDARD COAL CHUTE 
18~ _20~"_24~ Diameter 

Chutl" made o f No. 14 Ga u g(f Steel 
p late. Butt weldM . 

Ch a in lockIn g device It d eft lred. 
Give dimension" A and B when orderIng. 

l<~lg. 62 

• 
• 

, • 
• • • , 
• • . • · . .. 

. ... .. ~ .. '. 

STANDARD SIDEWALK DOOR 
;\Inde eithe r with "lns:l~ or double doorll In Illl ltable eizu. 
Frame CMt Iron with '!'ie" steel tloor plate d oors. See p&ge 97. 
Doors h&ve loc kIng device <m under.lllde. 

Soecial coal c hutes and sidewalk doors of any kind or size made 
to order. 
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MAJESTIC FOUNDATION COAL-CHUTE 



ST. PAUL FOUNDRY & MANUFACTURING CO. 193 

GREAT 
NORTHERN 
RAILWAY 

STATION STOVE 

Dlmenalona or 20" 
Fire Pot Stove 

Tota! height 6'·3". 
Baae 2'.\" aQual'O. 
!lelght to drum 

CABOOSE STOVE 

Type A_'Vlthout Oven 
Tn)"'- .8-'Wlth Oven 

3'-11". 
Diameter or drum 

1'-8%". 
!lelght o r drum 

!'-4" . 
}-"!re Pol 

1'-6%"><12" deep. 

General D l men!iona 
H eight Z'·8". 

STATION STOVE 

Baae l'·7¥."x l '-1l¥.", 
Fir! Pot 1'·1" b y 8" deep. 

TUPPER GRATE BARS 

Furnillhed aiiO witho ut 
drum. 

Made In rour elua with 
14", 18", :.«I" and U" dl .. me· 
ter ot tire pot. 

\\'e 1I .... e .. Great 
".rlet,. 01 I'.tte ..... 
for Grate. or nUfer_ 

e Dt S iae a nd Type 

We ha ve patternl 
for Tupper Gratea, 
Ilze/! 16" to 5'·6", 
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STEEL AND CAST IRON JAMB GUARDS 

, 

~ 
~ , 

" ,I 

" • 
" • 
" 

• 
--Jl • > --:1 

FIg. 68 
WhpIl "rderin( .o:'ve dimen"onl 

A.BBndC 

Fig. fI9 
Dlam. 8H_9~_low_12w _14w_16 w -18 ~ 
24 w dill.. !,'!xed Height 18~ 

Fig. 12 

Anchored In place by meanll 
of cllp s riveted to main memben 
(rivet head ll flush outsid e) and 
'n~ round bar turned at each 
end. Guards can be made of any 
section o r height to Bull condl. 
tlonll. 

Callt Iron Guards have lugs on back to w hich hook ban ar" 
taBtened fQr anchorage QT they can be expanslQn bQJted to br ick and 
CQnCre tB walls. 

Special d Ollfllgn'" uPQn request. 
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THRESHOLDS, DOOR AND ELEVATOR SILLS 

( 
T HRES HO L D 

FIg. 7<4 
RIBBED BRASS OR CAST IRON THR ESHOLD 

Note: In ord ering, state width or opening and thlcknen of door. 
Steel thresholds with vlain tops can be furnished; alao thresholda or 
checkered steel vla te, 

Unleu otherwise I'pecitled, plain top cast iron threaholda wlll be 
furn ished. 

Fig. 75 
DOOR SILL OF CH ECK· 

ERED STEEL 
Plate Il n d angl~ riveted, with 

bent 'bar anchors for concrete or 
flXpanlio n bolts for brick. 

Fig. 17 

CAST IRON DOOR SILL 
Anchort'd with flIpsnslo n boltl 

Fig. 76 

DOOR SI LL O F ANGLES 
AND BARS 

With gu pipe spreadHs about 
24" ce ntera. Bent bar anchore 
tor concrete or eIvanslon bolt. 
for brick. 

}'lg. 78 
CAST IRON ELEVATOR 

DOOR SILL 
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AREA GRATES AND ANCHORS. 

T)'ple,, 1 Aren Grate. 

Cn,"" bar8 lxll18. harll llY\e" On centers. Where gratell exceed 
2'-0~ In width, crou barl to he stltl'ened s ldewayll with a 'Ii" rod and 
cae t thimbles all IIhown In IIketch. The distance between stltl'enlng 
rod~ not to exceed 1'-S·. 

Frames to be or 2x'%" bar tor gratell 3'_0" long or leu, Of 3\i"11 
'Ii. bar tor grates 3'-0" to 4'_0" long. Gratu of longe r length 10 08 
supported by angle Iron hraekets placed at Intervalll It pOlIslble. 
otherw ise f rame to be made of 2x*" bars and 8upported by angln 
Or channels plaeed loose underneath as follow",: 

Span 4'-0"" to 6'-0" UM 3Y.x2'hx'4~ angle. 
.. 6'-0" to 8'-0'" 3· c hannel. 

S'-O" to lO'_O~ 4" channel. 
10'-0'" to 12'-0'" 5" Channel. 

Channels 
platu, 

and angles have 6" bearing at each e nd and no 'bearing 

T hue Instructions apply to gratu to r sidewalks only. 
Gr"ag lor IlII~y. wh~re h .... vy load .. ar., lIk~ly to be Impond 

requlr~ special dellign. 
will 

'i i '. "d ~· 
No. 144 

Standard J <>IMI " n <' hor. 
Bar l~x'4~-2'-6~ and pin 

\i-x4". 

F ig. 14 5 
S ta ndard \ \ 'a ll l ' h,le IJo lt . 

"""0--2'-6"" ig. turnell 3"" one end.· 
Cut walher and nut other ~U1d. 

l<~lg. HS 
v .. ,,1t lto.l, 

Round rOd (dill.. variable) and 
cas t w ash en. 

~,"=", .... =" =I@ 
Fig. 1+7 

Speela l Jo l"1 Andle l". 
Bar l"x'4 "_2'_6" and east 

W asher. 

Fig. 14 8 
Sp.,dnl \\' ,, 11 1'1,,10. Do lt . 

%"0--2'-6'" 19. can washer I end 
Cut waeher a nd n ut other end. 

(# .. " • • 

Fig. 149 

Note:-We make $peclal a n cho r. of 

St r np A n.,hor . 
Bar 1"x;4"-"- 6" 

any ,Ize and kind. 
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G r . Hn ,," 
l'Illnn .... 1I 0 U.-St. I'. ul San llnr" Ollt .. l.,. 

In t hl. grati ng t he ban are morU.ed and r ive ted Into the bear­
In g bar.. T he rod! are driven throu g h hole. In the bll.rl pu n ched 
eame ,I,.e a. the rod!. All g r a ting I. hot d ipped ga]vanlaed w hich 
free,.,", the rOd! In p lace and main tain! t he .paclng at the bar •. Rod! 
mayor may not be .... elded . 

All ban 1",-- deep up to 5'·0" .epan. 

STIRRUPS 

Sile of Jolu or Timber 8e<ltlon of Stirrup Capacity of Stirrup to be Supported 

2" ,. 8" 3" I 10" J(" ... 2)1" , .. 2" ... 10"- 2" 1 12" 
4" ... 10"- 6" 1 10" H" 1 2)1" 11250 3"112"- 2" ... 14" 
8" ... 10"- 4" ... 12" H" ... 3" " .. 6" ... 12"- 3" z 14" 
9" z 10"-10" ... 10" )1"13)1" ".,. 8" z 12"- 6" ... 14" 
9" ... 12"-10" I 12" )1" z 4" ,..,. 
6" z 16" 
8" z 14"-10" ... 14" H"z 4" 30000 8" ,. 16"- 9" ... 16" 

Ullte. oth«wiM ordered ,drruPl .,11 be made ~" Imaller thll lIomlllal .lot of lim be. 
l oiI~. Tb' ... _ of . ti.",PI a .. proportioned to .. padti. of timbe,.. 
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FLAG POLES 
. ' J.AG POLES are fab ricated from lenarlhs of various -( )- --s ine of wrought Iron pipe as shown In tables belOw; 7!f~ nCar lop or pole a. revo lving swivel with f,UlIe y 18 pro- ~~ vlded aa shown In cute. The top or ~ole 8 eu r mounted 

with a spun copper o r sIne gilded ba I of proper sIze. 
,0 

A '" ~ "Samson Spot" 88f1h cord o r ..... wire cable twice •• _. 
the height of pole will be furnIshed It speclned. '. Pole. under 50' O· In length have shrunk JalnU!, pole. 
over $0' 0'" In lencth are made ""Ith netlon. of pipe let --Into each oth .... at I ..... t 3' If' and riveted. .0 

Polell are painted ! ahop coat. of red l ead and 011 and .. 
another coat of color to 8uit In tleld. All Jolna are made ." waler.tlght. •• Footings for n a¥" POIU to be made of 1-3-5 mla con· e& 
c r tte; dePth of poln In ground IJlO heLght o f poLe. 0" lAt- rd. X U~ anchor pLnll abou t 12" ctntera are built .t Into {oollngll. 0 Pol.,. on top of bulldLngll to be ucurel y anchored •• -, 
roof and waLLII. o. 
To~, tor wood poLn ue made wLth a %- rd. or I - rd. 

I '" rod e t Lnto end of poLe a t lea$( I' 0·. '0 , . . -
I 

" •• 
+ o. 

I . 

I , 

I .~ I 
I -FLg. 97 Fig. 9r. • 

I 
• 

Ro11e r and Ball B ear. Swivel a nd P u l ley Q 
Ln&, Top for Poltoa TOp fo r W ood • over 50' o· P ole. 0 • 9. Si-e of Pipe • Ell Ii' Ell " 'W " 'W " Lencth .... " " " " " " .~"''''' 8. Si.., of Pipe 7' Ell II ' Ell " 'W " 'W 

I.enclh . ' .. " " " " .. , , 

U -7. Si.., of Pipe II ' Ell " 'W " 'W . ..... .., 
I.e.,.,h .... " " " " 

, 
8. Si.., of Pipe " " ' W " OW . '3;' 

I.e.,.,h .... " " n .. , • l •• Si.., of Pipe " ' W " 'W 0' ., .... ,: i ~; Lenc'h .... " " .. .. • . ..... 4. Si ... of Pipe ' W " 'W " ..... ..... 
I.e.,.th .... " " .. • .... ........ 

3. Si ... of Pipe 'W " 2W . . '0' ...... . ..... 
'~ ~~:Pipe " " 

, .. .. .. .... .. .. . ... 2. " 'W ...... . ..... ...... ~·i,. 9J 
[.e;qt.h •.•• .. , ..... '0 .... .... . ...... 

WqtM .... ia fMl. ElI=EItra Heavy PI per. 
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CAST IRON FLAG POLE BASES 

] 
" 

-<:;.; 

- ( 

) \ 
'- \ t 

( 

Fig. 100 
1~llr 

CAST IRON FLAG Fig. 102 
POLE SOCKET 

Anchored to Face of Wall CAST IRON FLAG POLE BASE 
For 3" &: 3Vs" Wood Pole Por 7" Pipe Pole 

W . have pattern, t or otbe r ,In, and d .. l .. n .. 
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AMERICAN ABRASIVE METALS CO. 
G~ .. e r . 1 D",aerlptlon 

}<'eralun, Bron~!l]un, Alumalun and Nlealun a r c the trade namel 
given by the American Abrasive M8t&11I Co. to ttl! antl-llip abrallve 
(:lI.Illng&. each trade name Indicati n g respective l y the metal uled aa II. 
mntrh:. GralnB or the hardeat known electric furnace Ilbraalve prod­
uct are unIformly and ...... pl,.. Impregnated In the face of the cutlng8, 
80 that they become an Integral part of the clUltlngli and not al mply 
'" au .race covering. 

U ..... bI-Stalre. ent rllnce"., platforms or other walkway lurhl.cee 
{'quipped with I;'e r.lun, Branz"',,", Alumalun o r Ntcalun will outln.! 
the normal lite ot the building with no expenae t or repal r a or main­
lenance. 

Sli t_The abraaive aurh.ce Is carried over the no~lng edge afrord· 
Ing antl-allp protection and wear reallt.ant 3ualltlel a.t the poin t of 
greatea t~w;;:;: abrasive lurface II equa Iy e ll'KUve wet or dry. 

r. _ Jlttqmm~ plWlkl 
-:1~ I- rfTIss ~'IJ STYlES ~. II-K 

..... Tllklt",1.$ 
- ~ Nq/qtW 42" ... 1!". 

ltJ/,s fry \.o-tfOt~ 
Cas/lug ,," " _._ i't 

IIi "'11$ STYLE Ii ,.". ufT# 1/trW¥ IHds 

MlNI'" 
sullmif ""rq"'v"v-

r 7/W1 ltilJ or-
" Hoi' SfWcin9 R/; R-K ..... '" , - < W,,'JIII ~ " , - 7" 8 " 9" 10-

/fq11S for _lrot_ COJrtvy ., ; " J " J' 
' " 5 ." W"'Hs 

STYLE R-K 

STYLE A 
K«Dmm,ndtuJ pn1cli« 

Thit;/<Mu "'.,., 6rMzoIIIII AllIl1Wiun lmgfh 
lIiN/oIII 

•• U, 1f16"",idI " ,. '""";ft "" ~" 
~." " ID '"",i« " " ... " " " "" " 6'0· king 

• " " " 1'1" " " " IS" • " " II" " ""-r;,; - " II" " " • 21" • " " ,." " 9 '0"kIng 

~i " " 2'" • " • JO· " " - ,.. " 1Id_'''" 
Ol'tr 9 '0"modl in S«/lOflS 

Send your inQuirieS to St. Paul Foundry &: Mfg. Co. 
For Additional Info rmation Send tor Catalo&"-Addrea-See Index. 

, 
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MASON SAFETY TREAD. 

~~~~ 
F ig. nG 

C..,.SeetiOD Fig. 11 2 

Tit .. _tIo" Dol mtode ~ 
C_ ...... 

~ loS!.M1 

· C._SeetiOIl 

Suet TreIMb";lh Noai", 
Width, 3" .. nd 3W" 

Steel Tread.o withou~ Noaina 
Wldu.. 2)i". 4:' 4"~ aDd G" 

T"-e undo .'" com~ of rolled ullperforated .!.eel or ... rd b .... (Delta Metal) 
10 one uniform Ihi.kll_ Oi I .. ohl ... ith .Iternate U..,haued and dovetailed lr-ooYH. 
fiUN with the lIon..tippery,ooofl mflul lead or willi ClU"OOI'\lOOUIJI , .. I .... TIKI)' ..... 
01 .......... 1 h •• ppe ........ e. aDd ....... Ie. ill ..... 

T he. 1.-.:10 e .... be luruiohed ill le",~ liP to H '-D". 
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CAST IRON HAND RAIL AND COAT BRACKETS 
FOR WOOD OR PIPE RAILS A 

Allo Flat Seat. 

I\'- to 2" pipe. 

Aleo Flat Seal l 

, 1" 

\" to 2" PIp. A-t>,iand3" 
1<'La-, 163 

'1' $1' 

• 
Fig. 108 

Coat RaIl Brackets 
F or lu pportlng 2_1 >,i" r d. Wood 

Raila t or Coat Hookl 

" " " 
• , •• 

• 
" 
" , • 
~ 

l", "-l>,i" and Z" Pipe C: 
FIg. 10. 

Brackets for Stair Curb 
"'""'" Bolta Bullt Into Curb 
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PIPE RAILINGS- WELDED 

o . '- -". , , , , , , 
I I 

i.,d 

We h ighly reeom m e nd w e lded pipe raili n g tor Ita . moothne .. , 
good a l)pearan ce, and II trength. 

The above detallll II how ho w ou r .pedal m .. ch lnu properly cut 
the piI'" In ~ .... "re the b ... t wIlde<! .trmlght • .,I r cu ln r, or Inc lined r.U­
In ... 

'Ve allO make 1)l a ". or ball fitted railing. 
l'Ollta tor railing: IIhould be built Into con c rete wherever pOllllhie 

by letti ng In.ert. (or canl ) Into th e concrete about 6~ deep. 

All railin .. II weld ed 
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• t ~, ~ , .. ~ 

1 

... , .... , .• o:.,"'.~ _ .... ~u"u ...... ~"'-.. .... -~ 
~ ... --- - --:---, 

•.• ~.". o·, .. ·~ .. ~ ..... ~"a... 

I 
I 
I 
I 
I 

, . 

• 

, . • a.~ ........ ~ 

"~=~I 

!I , , 
~ , 
• , 

.J 
aLa"",T,Q" Q~ 
~p, ~"'l. ST ... ' ot.$ 

~ .... ~ ..... U R . 0\.' ...... _< , ..... . e.T_ . .. R' .... _ _ ............. . 
............ ~ .. _ .. uo _T .. n._~"'" ,.,. .... ~. 

FI ... 111 

PI... ... N AT ,iX' Fl...ooR 

TYPICAL DETAIL OF CIRCULAR STAIR 
Well adapted to pumpln .. ata tlona, power planta. vaulta and IChoola 
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Ca"'~"'RUe .... a ... 
• ~~ .............. &~. < ....................... '''Jo.. _~, '''·a ... . 

"U~-''''~· '' . ''','''· ~n~", .. w'", ,"0 ."-"> ra· .. • """"".n ....... . 1.~ L _T~ '4" ItQD __ T.D"T~ ... "'~ .... 
..... , ........ , .... ". "' .... ·c,,~'T .. '" , . ..... ~,~ .. 
...,."T~ ... . ". "' ... 
,,,ooo. .. _t ... . .. ·"'_ ... 'UWOT~ ,· . ~...-.' ... ·<H . ] -. 

J .. . D 
] 

.. ' 

~~~~ 
~""'.5>%i'Njj.;;:;;~-~~ 

1'"'l.o ...... e:LI!..VAT10N SIDE ELI!.V"'TlaN 

FIg. 131 

TYPICAL DETAIL OF FIRE ESCAPE 
Our F ire EscapeR conform ta the ~peclncatlons and laws of the StUe 

In which thto building I~ located. 
The construction Is standard snd or tatest approved detail. 



206 ST. PAUL FOUNDRY & MANU F ACTURING CO. 

STAIR TOWER AND BRIDGE. CITY OF ST. PAUL 
Fabricated an d Erected by The St. Paul Foundry & Mfg. Company 
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STAIRS, LADDERS, RAMPS ~ND INCLINES 

/ ~ 
\ 

<. -rr-· Cc 

'~-

,I V, I 

- ~ 
V 

~ .' ~ 
~ 

K~ 
~ 

~ pi' • , .. ,/ 
~ " ,0 , X"'= <" 

'" " ,elt , 
,'~ 

~/ #' Vj";~ -" c~" , 
S'P' ;;>p ~p ~ 

,k, ~r/r~~"P ~ to 
i\i"1T • 

TABLE OF RISERS AND TREADS FOR STAIRS 
Tread + Riser . 17!1" 

Anille With moe. in Tread in Anile With m oe. in Tr~ad in 
HorisonWoJ I ncheo (ncheo Horioontal Inches Inch .. 

22'-00- '" IZ)1" 36 ' -;52' 7)1" W' 

23'-14' ;5).(" IZ).(" 38 ' -29' 7~" 9).(" 

2" -38' ;5)1" ,.' 40'-{lS' '" 9)1" 

"'..., :;"" ll"" 41· .... " 8).(" 9).(" 

27'-33' '" 11 )1" 43'-22' 8)1" '" 29'-{l3' 6).(" (1).(" 4:;'-00- S~" S,,"" 

30'-3;5' 6)1" II" } ,,,,,,",, 
46'-3S' '" S)1" 

3Z'-(l8' 6"" 10,," 4S'-16' 9J.(" S).(" 

33'-41' '" 10)1" 49'-S{' 9)1" '" 35 ' -16' 7).(" 10).(" 
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TYPES OF BOLTS 

"L , ;;]J 
No. 151 

Plai. Roood !)rift. &It 

No. 162 
Roood Drift Belt. Poi.~ 

No. 15 4 

Rouad o.ilt Bolt. IIN.d aM I'cOcI 

No. 156 
Boat SpIke 

No. 158 
RwIIIII u-I bbiDe Bolt 

No. 110 
E.p...moll Boh 

~---

.>·5'· ; Ill" • .14 
NQ. 15 1 

1'\o.ia Sr!uan 0.;1\ 801\ 

N Q. 153 

Sr! ...... Drift &It. Poi., ... 

• ~Q. 155 

l5Quan Dr,ft 110ft. Head ud foiIn 

b=' 

No. 161 

"' .... 
~o. 159 

Cow>~.....u: H..,! )I..-hi ... Bolt 

No. If l 
We'dga E::::lla nl1on Bolt 

w. cllrry II ill'" o . t ""l< .. r Machine Boit., lind can de liver on .hQrt no t k •• 
We manufacture bolU lIS lIIultn.t.ed aboy. In a n r let,. o f .1& ... 
Special bolU of an ,. d ttcrl ptlon mad. to orde r . 

See pa&"et U O and 269 l o r Information on IIc r llW". naHI a nd bolt .. 



ST. PAUL FOUNDRY & MANUFACTURING CO. 209 

MISCELLANEOUS HINGES 

~'ia. G2 

WINDOW SHUTTER EYES 

DO:: 
DO:: 
DO!: 

Built Into Wall.O 

" " 

., 

!J 
STRAP HINGE. HINGE CASTING AND LUG FOR 

HEAVY WOOD DOORS 

BLIND HINGE 
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STEEL BAR AND WIRE WINDOW GRILLES 
DIamond 'M n h, 
Crlmped Wire. 

PIg. 162 
Made D1 Channel Iron 

Frame and 
No. 12 Wi,_ I" m .. h. 
No>. 10 Wi..-II;i " mKIl. 
No. 8 Wi..-2 tnKh . 
No>. 7 Wi,e-2" muh. 
No. 6 Wire-2W' _h. 
T~ ... 11 hi made 

""uoue m .. h. 

PIli'. I" 

Method A. 
h th;. cue anchon 

a r. lirn bu;lt in alld 
I"a rd pla«<llakr. 

Dia m ond ?duh, 
Crimped Wire. 

}-'Ig. 1'3 
Made of Roond lroo 

Frame .nd 
No. 12 Wi,_I" meo!>. 
No. 10 Wire-l l;i" meoll. 
No. 8 Wi_2' m ... h. 
No. 1 Wire-2" meoll. 
No. 6 Wi_2~" mKh. 

T he.. can be ~ 
"""a .. mMh. 

1"11'. 

Buket Weave. Fla~ 
WIre. 

PIg. I U 
Made of Chanoel Iro>o FTlune 

.. d 
)4~b" F1a~ Iron - I" meoh. 
)4 . It" Flat "00-1)4" meah. 
)4 ~It" Flat iron- lifo ' melh. 
}-jj"~,, Flat Iro .. -2' rneoh. 
"'"~" Flu [roll-2~" meoh. 

Th_ call be made diamolld 
meah. 

Fig. 161 

~htllod B. 
Tbe ll\Iard ill tbil 

c ... mun be oet before 
.... ll i. built up. 

Mel.hod A. Method B. 
Of a..cbon", luard Of allChoriD.JI !lUard 

illto ... all. illw ... all. 
Special Dell&na Upon Application. 
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PRISONS, CELLS AND EQUIPMENT 

• 

INSTALLATIONS BY ST. PAUL FOUNDRY & MFG. CO. 
1 ~ 4 Celli. 'lllnneaota State Prllon, Stlllwatflr, :\lInnfl'8o t a 

320 Celie. Waehlngton State PriSon. Monroe, Waahlngton 
440 Cells. '\"Ileonsin State Prllon, Waupun. \Vllconlln 

no Celli. 1I11souri State Prllon. Jeffe r lon City. MllBourl 
160 Cella. Mlnneaota State R e formatory, St. Cloud. ],(lnneaota 

144 Celli. I lIInola State Pr l.on, Lockport, IlIInola 
ZOO Ce lis. S. Da.k:ota State Prison. SloUll: Palll, S. Dakota 

18 4 Cell •. Chelle r State HOllpltal. Mi nard, Illino l. 
H Cell •. Public Sarety Bulldlnl'. St. PaUl, Minn. 

Sally Port Gatea, U. S. P e nitentiary, Leavenworth. Kan. 
The .. ' In$lallatlon. Inelude. severally. window guar"-. barred 

partltlonl, rlate and barrf!(! door •. 'baleony rramlng with stalNl and 
rallln&" eel eqUipment, wagon loeks, and railroad Irates, ror State 
PrJ'OM. City and Coun ty Jalli. 
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WE MAKE ANY 

SIZE CAST IRON 

GEAR BLANKS 

AND CUT GEAR 

TEETH 

NICKEL 

ALLOY IRON 

LOCOMOTIVE 

CYLINDER 

CASTING 
f71.O ... 1 

MOTOR 

BLOCK 

CASTING 
(3~ Ibt.) 
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21 6 ST, PAUL FOUNDRY & MANUFACTURING CO, 

WALDOR.F PAPER PRODUCTS CO. 
Starat R~I. for Pi per Pilip 

10 (!nil~lCh with l2"xl2'·.· cut iron .haft. on which 3$·42" di ..... 1),-on." 
.pid .... "'''''' moun ted . 

AI! cHling'. machini", and a .. .,nbly by us. \ Ve a]1O ",ade the copper tined 
IIU] 11>.,11 pulp tanle •. 

EQUIPMENT REPAIRS 

We invite you to store yOUr 

Power Shovels-Trench Machines 
Road Machinery-Farm Machinery 

with us for GENERAL REPAIRS by our 
expert Mathiniatl-Blacksmiths and Steel Men. 

(T he Winter months a re Ihe best) 

We are completely equipped for 

ELECTRIC WELDING 
~d 

ACETYLENE WELDING and CUTTING 

All department. aTC piped for oxy,en and acetylene 
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H EST 0 N 11 AND E R SON, Fairfield, lowl. 
A DIVISION OP ST. PAUl. POUNDRY ANO M"ANUPACTUR I""C; COMPANY 

SWING CUT-OFF SAW 
MODEL 5 

You an Ule the Porta.b1e ,5 anywhere in your 
plant.-or take it with you on lhe job. W~i8M 
II only 175 [I)&. without toa..; yetalfthe &<:CW'&Cy 
and con...,n"""" of the larpr .... io illt'Ofponlted. 
Cull gp to J" Il·ineh material, and _ a 10-
incb blade. 

MODEL 15 
THE 125 SWING SAW io the mtetmediatui.., 
hdwecn lho 15 and ,55. CUll ,",,\erial up to 
4 K 14 i",,!>ea, and ill an ot~ reo~ II ~ry 
oimila. to lhe ISS. Power io IUJlfllied by a 
_Ied·bu..i".2 H.P. motor with thennal O~r­
load relay a part of the Iwitcb. 

MODEL 55 
POR EXTRA HEAVY CAPACITY-The 155 
CUll material up to S I 16 inche&. U_ In-inch 
blade, and on thinner material wil cut .-icier. 
Power ean be .... !>Plied by hNvy ~uty 5 H.P. 
motor w'llh thermal..-.erDd relay a part of the 
lwitch. J H.P. motor may be uted 11 "-ired, 

MOOI'!L 15 
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H EST 0 N .t AND E R SO N, Fairfield, Io"'a 
A !)IVISIO N OF ST. PA UL I'OUNORY AN I) M AN UFACTURI NG COMPA NY 

14-INCH TILTING TABLE BAND SAW 

MODEL 14 

• A<:cu .. te ""· TIlllna T a b le 
• Y .... y AdJ" " m en l'---Slm"le Detilln 
• Jlu ll Il Ji . I""h Dep t h of C UI 
• N._, Imp","" 500 .. Guide. 
• Llfe·&eto ltd 8 a n Bearln!l,a 
* Buil t· ln I-lA h t 

SPECIFICATION S 
W IIE.:LS-Both 1~.;nch dia""'ter, .. ith I·inch fa«,,,,,,,,,red .. ith .ubM,. 
TABLY.-2O" K 2J" Reinfon:ed CN' Iron, ca...,runy ~hined and 

Ie,'tled. F itted wllh euily ...,,,,,_ble .Ium,num llI .... ' 
dOl(:. TilU 45" to neht and 5" to left. 

BF .... RINGS-Liff>.Sea1ed '-rireo in es<::h .. heel. 
BLA IlES-Ono !oi" band ... blMle 8'5" long futnished. 
GUAROS-Aluminum guSnb """". an moving ""no.. 
II EIG IIT- Willl b&M:, 69 inches o_n. 
FLOOR S I'ACF.-18" z 25". 
WEIG lI' r -COmplete with base (leu moto.) 2«1 lba. net. 
MOTOR-Ji H.P. motor .-..:ommendai for ordinary use. 
MOT O R BASE-IO" z 12". 

6-INCH J OINTER-PLANER WITH TILTING FENCE 

MOOEL /oF 

* Quick J o b SeI·U ... 

* Llfe·Ses lcd 8 ,, 11 n.....rloIAB 

* T llI ln !l, Fe n ce .0. 110 " . An!l,ular Cuts 

• '· Inc:h Wldlh C.""d ly 

SPECIFICATIONS 
l)ep th o f cut , 5/ '." 
Wid t h of CUI • • " 
Table .. Id t h , 8" 
Len llth of ' '' ble. 41" 
Wldlh ove . ·"" . II" 
lIelol,ht ov . ... .. U, 3"1'" 
Mo to .. pla te. I O"z ' ~" 

101 0 101". H II . P, 
m e ndiJ 

•• .. m e •• Ia nd. fe n "", a nd 
la bleofllea""CNllro n 

Aluminum Safety G u a rd 
Soltd Ma" hln e d·S te e l 

1",,,<1 
Net wtl!l,ht ( leM m o tor) 

2\KIlbI. 

1' .... Mo re l)e ta lled Inform a tion- Wri te 1' .... Ca ta lOit 
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II E S T 0 N a. AND E R SON, Falrl'leld, Io ..... a 
A DI VISION 01' ST. PA UL I'OUNDRV ANI} MANU}'ACTURI NG COMPANY 

THE WOODMASTER Combl'nation Bench Saw 

MOTOR 
U or I H.P .• 110/120. Single PI\.ase, 60 Cyde. C.poo.city I~rt. 
Olhe' moton can .. 100 be lupplied .f f'eQueoted. 

Diameter Saw Supplied .... 
Diameter Saw Shaft.,.". 
T .... ""l or Cun" .. n .... d ... 

SPECIFICATIONS 
SAW 

Croacut C .. p"city..... . ........... . 
Height of RIp Pe~.,. . ............ . 
Length of R,p I"e~ .............•..... 

. ... 10 'nch 

. ... '"f inch 
..23 ",ebeo 

. ........ 18 inche. 
. .Hi inch .. 

. ...... .10 incheo 
Muimum Vertical Adju.tment 0( s. ........ . 
Ra~ MIter Ad~t&ble ...•.•...•••....... 
~hter G ... l.eneth ....... . 

. ............... P~i4~~.:: 
. . , ........ 17 ,ncheo 

Roo""" Bevel Ad)U$t&bIe 
He'iht 0( M&(hll\e (ovet .. U). 
Helllht of T .. ble .••. 
Width 0( T .. b~ .. 
Depth of T .. ble. 
Width of B ..... . 
Depth of B .................. _. __ 

................. Pul1~~ 
. .. 43 Incheo 

. ... JS incheo 
311 inche!! 

...................... SUi inch .. 

Muimum Depth of Cut: 8" Blade , ......................... ,. 

. .21 Inehe!! 
...•.... 47 inch .. 
. ...•.. I~ incbeo 
....... 2'" incheo 10" Blade. 

12" Blade. 
Net Weillht ..•. ,. 

. . . .. .. " ., -"' incheo 

.405 lba. (with III.P. motor) 
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PART III 

MISCELLANEOUS INFORMATION 

1938 St. Paul BUilding Code_Structural Steel. 
SpecificatiolUl 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 Floor&-Various Types. 
Battle-Deck Floors. 
Notes on Roors-Trusses-Suspended Ceilings. 
Varioull Type" of Roof •. 
Notes on Steel Sash, Corrugated Sheathing, Hy-Rib, Doors. 
Notes on Gins Blocks. 
Notes on Nails and Spikes. 
NotCi on Tanks and Pipelines. 
Notes on Traveling Cranes. 
Notes on Chains and Chain Slings. 
Sde Loads-Wood Columns and Beams. 
Notes on Gears, Pinions, Sprockets and Chains, Belts and Pull~YI , 

Rope Drives. 
Mathematic!, Equivalents of Measure, Expan!iion. 
Safe Loads-Riveted Girders. 
Sde Loads-Plate and Angle Columns. 
Index. 
Addresses. 
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ST, PAUL BUILDING CODE 
• Pertaining to Structural Steel 

Sec. ' · 23. (a) Struet ural Iteel .hall conform to the Standard 
Speelfteatlon. ot the Amer ican Society fo r T eatlng Materlall for Steel 
for Uulldl ngl, Serial De.l&"natlon A7-~6. all amended to date. 

(b) RIvet Iteel Ihall conform to t.he Standard Speclftcatlon' ot 
the Amer ican Society tor Teltlng Materlall tor Str uctural Rivet Steel, 
Serlel Oealgnatlon AIU-S9. aa amended to date. 

(e) AllOY steels and other metall mentioned In thl' code Ihall 
conform to the a pplicable Speclftcatlon. o r the American Society tor 
T eatln lr Mater iall, aa amended t o }ate. 

U .. U !U"",ea 
Sec. 10-7. (a ) All parts of the Itrueture .hall be 110 proportioned 

tha t til e unit atre .. In pou nda per aQuare Inch ahall no t exceed t he 
tollow lng valuea: 

(I) Structura l a nd Rivet ateel 

Te.alo .. 

Structural Iteel, ne t .. etlon .. , .. , .. , .... , .. , .... . ..... , .. 20,000 
RlYeta. on area baled o n nominal diameter ......• , ....... ,15.000 

Co_ ...... lo. 

Columns, &"ro .... etlon 

For columna w ith vu.luu ot n(lt g reater than 12IJ, , 
P 

17,OOO--O.Uli-- In which I la the unbraced length ot the 

" column. and r I, the corrupondlng radlul ot gyratlon ot the 
lIetlon, both In Inehea. 

I 
For columna wIth val ue. of -- Irreater than l21J ... , ..... ,18,000 , 

" 1 pi u "-;-:-;';;;-:: 
18,000 r2 

In w h ich I ia the u nbraeed langlh ot the column, and r I, the 
corrnpondlnlr rad lu, ot gyration of t he aecllon, bo th In Inche •. 

Plate girder 'Utrenera, grou lectlon ... , .. , ....... . .. . ... 20,000 
'Veb • • of rOiled ,cellon. a t toe of ftlle t ., .. , .. " ........ , .. 24,000 

· Streaae. lame &II A.I.S.C. lpeclftcatlonl, 1947, 
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11o, " .lIn ", 
Tenlion on extreme tlbers ot rolled .ectlona, p late &,Irders 

&nd buill up memberl . . .................. . .. . ......... 20,000 
CompreulOIl of extreme fiber. o r ro lled sections, plate (l"lrd· , 

era and built up members , tor values or -- not (l"rea ter 
b 

than 40 •.••..•.••..•.••.•••...•....•...••.... . 22.600 

" I pl u •• .,-":,.,-,: 
1,800 b" 

with a IIlIuJmum Of ZO.OOO, In whl..,h I Is Ite u n lu l)POr ted lel\(I"th 
Or thf' member and b Is the width o r the ..,oml)rellMlon Hange, 
both In Inehea. 

Stresll on extTf'm" tlb"rl of p in •.. . ••........ . .•..•..... 30.000 

Sb,," r."K 
Rivets, I)lne and t u r n ed bolts In reamed or drilled holes .... 15,000 
Unflnillhed bolt •......... . ............................ . ... 10,000 
Webs or bearnl and (llate glrderl, g rOl1 .ectlon ........... 13.000 

1.I"" •• n K 

Rivets a n d turned bolts In reamed or d rilled 

Double Single 
Sh ear She .. r 

'tlole~ ..................................... ~ O.OOO 32,000 
Unflnill h ed bolts ............................ 25.000 20.000 
Pins ..................................................... )z.noo 
('on tact area. milled IUtl'enen and oth e r milled SUrraCeII .. 30.000 
Con tact area. fitted .Wrenerl ... . . . . . ......... 21.000 
I~X p"n810n rOl le rs and rocker. ( poulldl per linear Inch ) 

GOOd In which d Is diameter or rolle r or rocker In Inche'll. 
(2) Call t Steel 

Compreuion and bearing same lUI ror atructu ral lIleel. 
Other un i t strelllle! 75 per cent Of t hOl<l ror .tructural 
ateet. 

(3) Wrou(l"ht Iron 
Tenllon on net section ....................... . . . .......... 12.1100 
Maximum coml)reMlon on grou lecUon ...... . ..... . .. 10,000 
Bending on extreme tiber. lenllioll ........................ 12.000 

(4) C'lII t I ron 
Maximum cOmprelllllon on g rolll lectlon ... . .. . .. . ...... . . . 10.000 
Hpndlng on extreme fibe r, tenllon ... . ....... . . . ...... . .... 3.000 
I!endlng on ex t reme fibre. eompreulon ................... 10.flOO 
Shear on bracketa .................. . ..................... 2.000 
Compreulon streu I)f'r aquare Inch o n call Iron column" , 

10,000-60 -_ , 
(ll M"mbl:>rs 8ubJI'<'I to Ih'e loads I)rodudng alternate tensile and 

co"'!)re~"h'e Ilres"ell Ihall be (lroportloned aa to llowlI: 
To the net total comprea~lve and te n ille IIt reuu lldd GO I)e r cen t 

o r t h e •• nalle r or t h e two and propor tio n the membe r to rellis t c lther 
o r the Increalled IIrellllel rellultlng therefro m 

Connection. Iha ll be prOl)Ortioned to r esiSt the la r8"er o r the t wO 
Increa~ed atreue .. 
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Co ", bh u,d lit..., •• ". 
A:l; 1. 1 .. nd n " ndln lt 

Member!! eubJt'ct to both axia l and bending etreSSeB IIhall be 110 
pro por tioned that the quantity , , . , 
- + - IIhall not exceed unity, In which 
P F 
• b 

f ' = axhl! unit etren that would be permitted by lhle Speclnca-
IL tion It ILxllll etren only ex lilted 

F - bending unit IItrelll that would btl permUted by this Specltt· 
b Clition It ~ndln(l" It reu only exllted 

aXial unit IItrellll (actual )=axlal streu d ivided by \\Tea of 
IL member 

f bending unit .... treu (actual) = bendlng moment d iVided by IIec, 
b tlon modulus at member. 

nh'e l" 
R ive t" subject to IIhearlng and tenille forCei &h all btl eo propor· 

tloned tha t thtl combined unit streu will not tlxceed the ellow. 
able unit st reu for rlvetl In tenllon only. 

" ' Ind ... ,,' Ot her ' ·· .. r ff-" 
Memterll lubJect to Itrel.8e1l productld by a combination ot wInd 

and other loadll may btl proportioned for unit Itre.IUIU 33~ per 
.. ent greater than tholle llpecltled In !'lectlon 10-1 (IL) trovlded 
the section t hul reQulrf!-<l II not lells UlIl.n that require tor the 
eomblnaUon o f the dead load. live IOlld, and Impact (I f .. ny). 

" " nl.be n e ftrr )" " "; "\\' 10" , O"l y 
(I) ~ Iember" .... lIblee t only to ~tre~IIU prod u('cd by wind forces 

m"y b e propor t oned tor unIt .... trea .... u S3\i, per cent greater 
than tholle specified In Section 10·7 (II). 

Compo.,lt ., lien ''' ''' 
( I ) The term "eom PO.lte beam"' ~hall apply to any rolled or 

(ltbrlcated ateel tloor beam entlre]y encaeed In a pOured ~n­
crete haunch at leall tour Inche. wider, Itt It. narroweat poInt. 
than the Hange ot the ~am. Bupportlng a concrete ~]ab on each 
Bide without open lnga adjacent to the beam; provided that the 
top or t he beam I. Ilt 1",,111 1 % Inehe. below the top ot the alab 
li nd lit lellllt 2 Inc h l'lI IIbove the bottom ot the s illb: prov ld<ld 
t hltt " good grade of I t one or J'C"ravel cOllcrete wIth Port]II.nd 
ceme nt. h u~ed: And p rov ldl'd t hat the concrete h allnch h"8 
Ildequllte me.h, or ot her rein forci ng IIteel , t hroughout It. whole 
depth II.nd ac roea It .... lIoMt. 

(~ ) Compo .... lte beam8 may be ftgured on the aaeumptlon& that: 
I . The .teel beam carrlea unaealated all dead loada, prIor to the 

h ll rdenlng of th e eonerete, with due regard for any temporary 
auppO r t provided. 

!. The llleel and eoncrete Cll.ry by lolnt action a ll ]oadll, dead 
a nd Ih'e, a p plied aft er the h llrden ng of the concrete. 

(S ) Th e l otll l t enllile IIn lt at reea In t h e ex t reme ftbe r of t h e IIteel 
beAm thull com puted IIh all no t exceed 20,000 pOllnd . per IIqultre 
Inch. 

( 4) Th e ma ximum Itre.ll.llell In t he concrete. a nd t h e ratio o f 
Young'. mod uli for atee l and eon crete, . h all be prellcrlbed by 
t he a peclncatlonll govern lni" the de,lin ot rein forced eoncrete 
for the at r ucture. 
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(~) The web and the end connectlonll of the Bteel beam IIhalL be 
adequate to carry the total dead a nd IIv" load without exceed · 
Ing the unit atreu". p r eBcrlbed In thlll Speclflcatlon. except II. 
lhlll m ay be reduced by the provldon of other proller support. 

ElTe~l h'" !h"u, Lenl!l" lh 

(I) Slm!) l" Spana 
Bea mll. glrderll and truues ahall ordinarily be design ed on the 
b •• ls of almple apana whoe" etrEcUve length I" equal to the 
dilltan ee between centerll of gravi t y of the m ember. to whl<: h 
they de liver their end reaction., 

(2) End R elltralnt 
It. on the I.uumptlon o f end r (!lltralnt, tull or partial, balled. on 
continUOUII or cantllever action. beamll. girders and trune. are 
designed for II ahorte r effective IIran length than that I!peelned 
In the preeeding paragraph, their "ecUon., Il a well aa th e aec­
llonl! of the member. to which they connect. I! h all be de~Lgned 
to carry the s h e" ... and momenhl so In trod uced, In a ddLtlon to 
all other forcel!, Without excee.:llng at any point the unIt 
I!treUeI! prel!crlbed In Section 1 0- ~ (a). 

Tile . 1I0 .. ·.ble enmp .. e""h ·e " , .. e •• e" Pf''' .'10""" I" .. .. " lI a ll he 
,Ietermlned by the tollQwlnll t Q .... ul", 

(I) ~'Qr IIteel columnll I\lled w Lth and encal!ed In con crete ex· 
tending at least th ree In ehel! be)'ond the Quter ed/(e of th .. 
~te.,l. where the eteeL IS calcu lated to ca rry the e ntire LIve and 
dead 108d. the a llowable "treu per IIQ.U8re Inch IIhali be de­
termined by the following fQrmula: 

I 
18,000 - 10-, 

but IIha ll not exceed 16,000 per IIQUare Inch. 
U) For IIteel column. nlled wIth, but not enca/!ed In cQncrete. 

the IIteel IIhall be calculated to ca rry the e nUre li ve and dead 
IQad. Tn thl l! cal!e the above formula m8y be ueed but the 
allQwable atress . h all not exceed 15,000 poundl!. 

(3) Stren", due to eccentriC loa d In g .hall be prOVided for In 
all comprenlve member •. 

( 4) The length of rolled ateel compreul ve member. ahall not 
e:rceed one hundred twenty (]20) Urnes the lealll radIUS of 
gyra tion, but the llmltlng le n g th ot I!trut" for wind bracl n/( 
only may be one hundred fift y O liO) tim", the leal!l rad lu/! or 
gyration. The limiting length to , cut Iron column. ahall be 
"e"Venty (10 ) tlmea the leut r.dlll/! of gyration. 

Dell '." 
Unl!upPQrted Comprenlon Flanlrea 
(A) The rllUo or unbnced te n Kth to Width ot flange (lIb) tor 

compre .. lon flllngel! of rolled lI",dlonll, plate I;:l rderll. and built· up 
memben ~ubject to bending "hall not exceed ~O. 

MIDlmllm Thlekne ... ot Mnt"rlal 
(b) Ma in material. The minImum thlckne'" of /!t ee l except tor 

llnlnge. flUer/! and the webs ot rolled beame and channel~. " h all be : 
tor ex terior con/!tructton~a Inch; (or In terior eonstruetlon-~ Inch. 
(Thel!e provl"lon" do not a pp ly to light struclUfea auch At "kyl lghta, 
marqueee, tlre-e"ca pel!, light one·atory bulldlngl!, eteel h oulI"". or 
light mll!ceUan eoul IIteelwork. 
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Gu •• el I"late. 
(c) Gunet pltttea to r trunCI! with end reactions greater t hlln 

3~,000 pound s ahall be not leal than"" Inch thick. 
Comp..., ... ,lon " Iemberll 

(d) In compreulon member. conslatlng ot segments connected 
by weba. the thickness ot the weba of the legmenta ahall be not tin 
than ~ ot the unsu pported dlatance between the neareat rivet IInel. 
or the roots ot the flangea In cate of rolled lectlon.. The thick nUl 
ot the cover pla tea or web8 connecting the segments shall be not 
leu than It.io ot the UnaU I)ported dla lance between the neareat linea 
o f thei r connecting rivets or the roots ot thei r flanges In caae of 
rolled "ectionl. 

,Ve b Crippling of 1I.,,,n,,, 
(e) Rolled bearne eha ll be eo proportioned that the compreaelon 

"trell at the web toe ot the "lieu, ruultlng from concentrated loada, 
.. hall not exceed the ,'alue of 24.000 pound~ per square Inch allowed 
In Section. 10-1 (a). The governing tormul u 'hsll be: 

R 
For Inte rio r toads --;;7:C-;;o;,-­

t(A+2N) 
R 

For end reRc tlon" _-:-";:':-:0:-_ 
t(A+N) 

=: not over 24.000 

= not over ~4.000 

R =: concentrated Intel lor 10lld or end reactions. In poundt 
t == thlckne .. ot web. In Inchel 
A == length ot bearing. In Inche. 
N = dl8 t ll nce from outer tace ot nange to web toe of "llet. In 

Inchel 
1I1"ellnJr_TenNlo" 

(a) I n proportioning Vnfllon membcre the diameter (If the rive t 
hole. IIhal1 be taken one-eIghth (Ii) of an Inch lar&,er than the nom_ 
Inal diameter of the rh''ll. 

(b) In proportioning rivet. the nominal diameter o f the r ivet 
,hI.li be uaed. 

"'" Ie GI.·.h' no-l" ' . n g .. --Co'np ....... lon 
(11.) PIRIe gird.",,, "h .. l1 be proportioned either by the momen t 

of InerUa of Ihel r net lI'lction. or by assumIng that the Ilanll' ''s are 
concentrated at theIr center" of gravity and II u n it IItres" used /Inch 
thnt the extreme Ilbre IIt re u don not exceed 20.000 ,)ounda per equate 
Inch, In which cae ... one-eighth (Ii) of the g ron sectIon of the web, 
If properly Ilpllced. may be " fled "'" Hane-I! ... cUnn. 

(b) The "Ange. of plate glrdeu IIhall be connected to the weh 
with II. lIufflclent number of rivets to tranafer the totsl ahear Ilt any 
point In a distance equal to the etl'ecUve depth of the girder at that 
point combined with a ny load tha t la applied directly on the flanges. 

(c) Weba of plate glrdert thall be provided with ttltl'enen over 
all bearing pOlntt

l 
under all polntt of concentrated loading a nd elae­

where whcn reQu red by good engineering practice. 
'''lnd IIradng 

(a) All JJtruclurea shall bf' doalgned to have aurtac..,. expoaed 
to a wind pre.l!l8ure ot thirty (30) POundll for every SQuare toot ot 
surtace e'(POlIed, unleu otherwl te 8peclncally provided. 

(b) In structures eXPOled to wind. It the resilltlng momentl ot 
the ordlnRry materlal8 ot conllructlon, such a8 maaonry, pnrtltlonl, 
floorl and conneetlon a are not suffldent to rultt the moment o t d is­
tortion due to wind preuure taken In a ny d irection or nny part ot 
the building or Itructurt', additional bracing I hall be Introd uced, 
l umelent to make up the dltl'erence In the momenta. 
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HI .. "" .. a nd lIolt !! 
U .. '" of Unllnl .. ll ed U" It !! 

(a ) All field c .... nnectlon~ may be madc with 
ex<:ept as p,·ovlded In Paragraph ( h) hereof. 

U .. e 01 111>·",111 

unfinished bolts . 

"I Rlvet.I!. turned bolts. or special bolts s hall be u ~ed ror the 
follow ng connectlonl : 

ConnecUon~ ror Bupports of runnin g" machinery. or of oth e r live 
loads whl<:h produce Impact or rcversal. 

Column 8pllcel In all tier Itructurel GO fee t or more In height 
Connections of all beams and glrder8 to columns. and or liny 

other beams and glrden o n wh leh the bradng of columns Is de­
pendent. In structures over 60 feet In h eigh t. 

, Vil li .. . j'l "' t .. li n" ('ol1""n_O",." nn" I,h '", 1,01101 .. 
(al Th(' full live load on rooh of all bulldl n~s 8hall be taken 

on walls, piers. lind column s. 
(b) T he walls. plen and columnl of al1 buIldings shall be de­

~Igned to carry the fun d~ad loads and not leM than the proportIon 
of the live I .... ad given In the followIng table: 
Floor 17 16 1& 14 13 12 11 10 9 8 7 6 5 4 3 2 I 

17 85 per cent 
16 80 85 
1& 75 80 85 
14 70 7& 80 85 
\3 65 70 75 80 85 
12 60 6& 70 75 80 85 
11 && 60 65 70 75 80 85 
10 50 55 60 65 70 75 80 85 

9 50 50 55 60 65 70 7& 80 85 
8 50 50 60 55 60 65 70 75 80 85 
7 50 50 50 50 6& ~ 65 10 75 80 85 
6 50 50 50 50 50 55 60 65 70 75 80 8& 
550605050505055606570758085 
4 50 50 50 50 50 60 50 55 60 65 70 75 80 85 
I 50 50 50 50 50 50 50 50 55 60 65 70 75 80 85 
2 60 50 50 50 50 50 60 50 50 55 60 65 70 75 80 85 
I 60 50 50 50 50 50 50 60 &0 50 55 GO 65 70 75 80 85 

(c) The proportion or the l ive load on wall". pIers and columns 
on buildings more tha n seventeen s torlM In height shall be taken In 
same ratio as Ihe above table. 

(d) The enUre dead load And the per('entaJl:e ot \lve loa d on 
basement <:olumns. pleu and wall~ sh9.l\ be t aken -In determining the 
streu In foundatlons. 

(e) I n addition to the entIre dead load. no t leu than the fol_ 
lowing proportion or the percentage of \lve load on the basement 
columns. pie r s and waUs shall be taken In determinIng t h e number 
or plies fo r pile fO\lndatlon~ and the area. of concrete caluons. 

75 per cent for Dept. Store~-----Garagc8 '-StablesO-'VorkshOP80-
Storage--Flrc Stat lonll---L IJl:ht Manufnctorles. 

60 pe r cen t for H o t els--Clu b House~, Lodging lind R ooming 
H ouscS - Family Hotels_ Offl ces_ Ho~plta1s _ Dwelilngs- F lats­
A part mentll---Prh'a te Gar agesO-Stab leso_ 'V orkshop~ ' . 

~5 pe r ('ent ror The!ltrell---Lodges-Skating Rlnkl-Exhlblt!on 
Ha ll -<:hurc he_Assembly and 1)an('c H al1-Schools. 

(f) I n all roundatlons eccentrl(' load ing muet be provIded ror. 
( OOver 600 Q:I' Area) 

( ' Under 500 ttJ' Area) 
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EXCERPTS "'ROM 

SPECIFICATIONS FOR STEEL FOR BUILDINGS 
,\. !;'. T. ~, . l)1~S IGNA 'I' ION I A 1-16 , 

I . S'r" " 'ur .. 1 111 ... , 1 S ,,,,, I. (Sll.me-un lellll IIPeeltled. ) 
Jl o lled U ... e 1'1"le " 

2. Holled bue platea over 2 In. In thlc knea. ror bearing purpou,a 
. h a ll be open-hearth or electrlc-turnace a teel con taining 0.20 to 
0. 36 per cent carbon. The c hemica] compoaltlon II h ali a]ao con form to 
Ihtl requlrement8 "p",cl fted In ~cUon 4. ,\ autlldent dlacard ahall be 
made t rom each In ,,""ot to /lecu re aound p late.. Phyalcal teUI IIhlll! 
not be required tor lhll mlHerlal. 
ltAN UI"AG'I'UUI'; . I'roceu 

3. (a) The " t eel, except liB epeelned In Pa ragraph (b). "hall b. 
mad e by o ne or more or the following proce ... ,,: open-hearth, e lec­
t!"le· t urn"ce. 

(b) Sleel tor platee and s h ape" over ~e In. In t h lckneu whiCh .re 
to be punched s h all be made by either o r both of the following pro· 
ccaRel: ol)en- h ellrth or electrIc' furnace. 

Ct." ,,,I,,.,! Com .. _ItI .... 
4. The Ileel Ihall conform to the follow In .. 

eln'mlcal compoaltlon: 
8lruc'unJ 81ee1 

requlrem.,nt. aa to 

W.el 8led 
, __ { _ ............... not 0 ..... 0. 10""''''''1 .......... .. 

o __ ,11 ..... 1>01.0 ..... 0.011_""'" ........ o.o .... O.OO~_1 

IluIIW" ....• • ...... .... . 0 M 1>'1" ttat . . 110' o ... ,o.M _ 11 .. 01 
Copper, -.b"" 001>--''' tJ)::Clft ed .. ...... uml ... o.",p::t _,.. . .•.• 0", .. ,,<1 ... 0.20 .. , ..... , 

I,ndl., Anal"""" 
ro. (11. ) A carbon determination, and a CO I)I)e r det"rmlnatlon when 

coppe r .ueel I" ~peclned ah ll.lI be made of l'aeh melt of bessemer ateel. 
and deter mlnatlon" for mangane8e. ph08phoru l and lulfur r eprelent­
Ing the average o f the melts a pplied tor "'ach 8·hour period. 

(bl An anab.11 o f each melt of open-hearth or electrlc- t urn ace 
" t l'l'1 "hall b., made to determine carbon, mllng&neae, pholphorul and 
IIulfur: a llW) copper whl'n copper IIt"el la llpeelned 

(e) The a n a lyul preaerl bed In P aragrapha '(Il) a nd (b) ,h .. 11 b., 
made by the manuracturer f rom teat Ingoll taken duri n g the pourln .. 
or ",aen melt. The c h emIcal composltlon Ihu. determIned Ihall be 
rl'llOrlt'"d to the purch""e r o r hi" reprea.,ntRtlve a nd the pe rcentage ot 
phOlll)horU8 and 8u]phu r , and 11.1.0 copper when copper a tee] la II pecl­
It ,.,I. MIlnll """t"r," to t l< .. r.!(,ulre..,en,,, w!,." l fl.d In Sectloll 4. 

Ch"ek An"I , ' ''''M 
G. AnalyseR may be made by the purch""er trom nn lihed m&­

t('rlal reprUllntlnw: eaCh melt. The phOiphorUII and .u lphur content 
I h"" dl't~rmln"d "hall not exceed th"t "peclned In Sectio n 4 bY mote 
th,," ~~ per cent. 

'l'en"ton TeMl" 
1. (a) The materIal s hall contorm to the followIng ,.,,,ul rem.,nt. 

a. to ten81\e prope rtl .,l: 
P ro pe-rti.,. Con,,1 e re') 

Tl'l'Il s l1 e Itren gth, lb. per Iq. In .. 
YIeld point. min .. per 11(1. In .. 

bUI In nO clIse ien than. 
Elongatlon In 8 In ., mIn., per 

cent ........ . .. . .......... . .. . 
Elongation In ! In .. m in ., peT 

cent ............. . ........... . 

StruHural Steel Rivet Steel 
62.000-62.000 
O.a ten". aU . 

28.1)1)0 
1,500,000 

Ten fl. IU. 
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(b) J"lat rolled steel IKe In. and under In th!ckneu. shape8 leu 
than 1 SQ. In. In crou sectron and baril, other than fiata, le88 than % 
In. In thlcknesa or diameter need not be subjected to tension test". 

(c ) The yield point shall be determined by t he drop at the beam 
or halt In the gage of the teSUng machine. 

i\lodUICllUon. In Elunsatlun 
8. (a) For material over * in. In thh:kness or diameter. a de· 

duction from the percentage ot" elongation In 8 In. speclfted In Sec­
tion 1 (a) ot 0.25 per cent shall be made for each Increase lob In. of 
the spectHed thlckneu Or diameter above * In., to a minimum of 18 
per cent. F'or plate8. shapes and ban. 

(b) l<'or material under o/io In. In thlckne89 or diameter, a deduc­
tion trom the percentage of elongation In 8 In. speclfted In Section 7 
( II) of 2.00 per cent shall be made for each decrease of n In. of the 
speclfted thicknU9 or diameter below o/ie In. 

B e nd Teat. 
11. Dend test specimens shall stand being bent cold through 180 

deg. without c racking on the outside ot the bent portion. aroulld a 
1)111 . the diameter of which shall hllve the follOWing relaiJon to the 
thlckneu of the specimen. . C:;:"C"C"c:DC'O'C";":'C'C':== Ratlo:.-

Thickness of Material '.fhlckness of SpeCimen 
Up to * In., inclusive... . , % 
Over % to 1 in., inclUSive L 

Over 1 to 1% In .. Inc lusive l'io 
Over 1% to ~ In .. Inc]usive ... 2'io 
Over 2 In. .................... 3 

Teat SpC<llme" . 
10. (a) Test specimens shall be prepared for testing from the 

mater ial In its rolled or forged condition except as specified In Para­
graph (b). 

(b) Test speCimens for annealed material shall be prepared f rom 
the material as annealed for use, or from a short length of a full 
section from the Bame mel t Blmllarly treated. 

(c) Test specimens ~hall be taken longitud inally and. except as 
speCified In Paragraphs (e), (f) and (g), shall be the full thickness 
or section or material as roHed. 

(d) 'r est specimens for plates, shapes and flats may be machined 
to the form and dimensions shown III ~'Ig 1, or with both edges 

"-~ . ·'1 i 
I • f/'l-.... ':H r- " .'rr:,- , 
~c:+ I c.---- 'i" r,l. .. .. G I 

,_____ I!,-- " -~ I 
:'" -_.-,-,.. 'I 

ltd' ... ~:!!:"J", ~- - -z1'- __ >I 

I . t ;~;';m~:jr---' 
, , 
I<---Z"--" 

c.zl' ',nltlo _1:4,1"('''' 01(., "_t.,. 
F ig. 1 Fig. 3 

(e) Tension test "peclmens for material over 1 % In. In thickness 
or diameter, except pins and rollers. may be machined to a thlckneu 
or diameter ot at leut %. in. for a length or a t least 9 In., or they 
rna)' conform to the dlmenBlons shown In Fig. 2. 

(t) Bend test specimens for material over 1% In. In thick lieu or 
diameter. except Pln~ and rollers, may be mach ined to a thlckneu or 
diameter at at lesst '" In. or to 1 by '" In. In section. 

(g) Tension test speCimens tor pln~ and rollers "hall conform to 
the dlmenslonB shown In Fig. 2, and bend test speCimens ~hall be 1 
b)' % III. In section. 
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(h) Test specimens for pln~ and rolleu shall be taken 80 
the axtl! I~ 1 In. from the ~urface. 

(I) The machined "ldel! of rectangular bend tut "peclmen~ 
have the cornerll rounded to a radlull not over \i.s In. 

Number of Te"t. 

231 

that 

11. (a) Two tenSion and two bend te8tll ~ha!! be made from 
ellch melt. unlesa the finished material from II. melt III less t han 30 
tona when one tension and one bend teat wlll be "umclent, It. how­
ever. material from one melt dlt'l'eu % In. Or more In thlckneu, one 
tenllion and one bend test IIhall be made from both the thlckellt and 
thl"'''' ''l ", .. I".-Inl rul1"tl '-"l'I" .. r':I1.,,,,, or the weight rcprC8ente<l. 

(b) If any teBt II peclmen shows defective machining or develops 
f1awII, It may be dl8carded and another IIpeclmen sUblltituted. 

(c) If the percentage of elongation of any tension te8t IIpeClmen 
III less thnn that epeclfled In Section 1 (a) and any part of the fracture 
III more than * In. from the cen ter of the gage length of a 2-ln. 
specimen or Is (mUlde the middle third of the gage length ot an 8 In. 
specimen. 811 Indicated by scribe scratchell marked on the IIpeClmen 
before telltlng, a retest IIha ll be allowed. 

I'EIIMI SS IIII. I; -" ,UII ,\TIOl'rl'S IN ,,' EIGHT A.ND THICKNESS 
I'e rllli u ll.le Y" rlllllo " . 

12. (a) One cuble Inch Of rolled IItec] ill Mllumed to weigh 0.2833 
lb. The crollll-sectional area or weight of each IItructural-slze shope 
IIhall not vary more than 2.5 pcr cent from the theoretical or specltled 
amoun ts. 

10"'11'1 • • 
U. The finished material IIha\1 be trM from Injurious defects and 

"hall have !\ workmllnllke finish. See No. ASTM speclflclltlonll tor 
Modifications. 

MarklnJl;" 
H . The name or brand of the manufacturer and the melt number 

shall be legibly stamped or rolled on all flnillhed mltle rl a l , except 
that lattice barll and . other email $ections IIhall, when loaded for 
.. hlpment, be properly lIerarated and marked for Identification, The 
Identification mark~ shal be legibly stamped on the end of each pin 
lind roller. The melt number Shall be legibly marked, by !tamplng it 
practicable, on each t eat specimen. 

J ne l."",1InD 
15. The Inspector repregentlng the purchaser shlll\ have free en­

try, at all times while work on the contract or the purchuer Is be­
Ing pertorm"'d. to all part" ot the manufacturer'" work .. which con­
oern the 11lanufacture of the material ordOTed. The manu tacturer 
IIhali at'l'ord t he Inspector, wIthout charge. 1\\1 reasonable faclJlUel 
to Batlaty hIm that the materIal III being furnlehed In accordance 
with thEt!!e ~pecltlcaUonll. An tes18 (except cheek analYlles) and in­
spection s hall toe mane at thfl place ot manufacture prior to IIhlp­
ment. unle811 othf!Twlse specified. and IIhal1 be 110 conducted I\S not 
to Interfere unnec .... sarlly with the operation o f the works. 

n "Jectien 
16. (a) Unlcss otherwlae epeclfled. any rejection bMed on testll 

made In accordance with Section 6 IIhall be reported within flv", 
working daYII f rom the receipt of Bllmplell. 

(b) Material which ehowe InjuriOUS de'fects subsequent to It II ac­
ceptance at the manutacturer's worke wlli be rejected, and the man­
ufacturer shall 1:0", nOtified. 

He henrln .. 
11. Samplell tellted In accordance with Section 6. which represent 

reject",(! ml\terlal. shall be preserved ror two weekll fro m the date 
ot the test report. In case' of dl"satlstactlon with the reBul1l ot the 
teltfl. the manufacturer may make claIm tor a rehearing wl1hln t hat 
time. 
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION 

CODE OF STANDARD PRACTICE 

FOR STEEL BUILDINGS 

AND BRIDGES 

.... "ooPTI:D ' .U 
"I:",MO ... c ...... t. , .... 

TH'. """,,,U .. CNT ' HCLU .... T_ ",' • • C. U .. .. O .. "O _O"'UL COIon ... c .. . _ .. 
...... UAHO_O .. c..., ............ ,_ .......... ""U ........ 

SECTION I . CE.I'IUAL. 

( a ) Scepe. 

The ruIos and pncti<a htmnall., cIdiM:I ... MIopttd br u.. Amorie.n ...... ute 
of Stffi Constnoct ...... ~ ... the induotry """ _I aowno all oondiI.,.. 
.... tinr to tile """ of CIno "A" Stnoctunol Steel. unlao tile oontrICt bet...,.,. t ile 
Bu)'tr and Seller """;foco othtrwioe. 

{bl 0..1 .... t".b.l. atlo" a~d £Hetlo". 

Unlcot otbtrwi .. wecifotd or ""lund. the foIlowi", Standard Spori/kationt. .. 
""",ndcd to date. IIIWI apply; The Standard 50fcit0c.ation fo< u.. 0..;",. f lbriaotion 
and ErffCion of $tructunol $««1 lor BuiJo:Iin&t of tile American EnMitu\! of Stcrl Con· 
ttn><tion. tho $UndanI ~tiono lor lIl&hway ~ of tho American A-. 
dat ion 0/ Sial! Ili",_y 0IIiriab. tho S!>oriI\caotJono lor Stod Railway BridI[a or the 
Amcrican Railway En&inminI ................ or the Speci6catJono lor 'tI'dded 1Il", .. y 
and Rail .. y Bridca of tile American Weldinc Soo:ioty. 

(e ) '1 . ... . nd 5poc;fi.atloon. f .. 814011 .. , . 

The I'l- IhaU show I """,pIete doIiI[n ";!.b Ii-. aections a..I tloo rdatiYe 
loocMion or.-ario:M ....... btn wi!.b ftoor IeYds. """""" Ctr\Un a..I 011 .... ficwed., 1M 
.... show the charactct of the ..n to be ptrlonnod with ...tIirimt ~ to 
pmnit the .... kine of an aocum. acimM. of.-. pt.,. IIIWI be ~ to ocate t'W3t 
... tho" J.i incb to the loot. and WIC ...... '" to ..... ""y the itlJorma ..... ~tolr. 

Wind bnocin& and o.pecial dotulll ......... ~..,.. shall he ohown in adlicimt dotaIl 
rqardilll ,;vet .. wdcIo and OOMtl\K1ion to pmnlt an lMJ ... t~ t'l.imalO 0/ COSI. 

(01 ) IIe.pon.iblll t , '0. 0..1, .. and u.cllo .. . 

If tile deoi",. plltII and ..,..,;r....tlonolrl' ~td by tile BuY"'. the SelItr_1 
not be , .. pon&ibl. fo< tho ""'lab,lity. ",..,.11> and ,lcidity of dtoCn. '"'"" fo< the 
pncti<abilily or Wtl.y of ffKlion ......... tho t<tdion io..,. dono by tile Seller. 

(a) po,.,,'ad o..ka •. 
The Seller IhaII not he ~bIo. lor daionoo arisint from the .... of ~teDtod 

dooi.rnt. _ or parU "'-" 011 tloo Burtt" I'l- or calItrI for by tho ~ 
futnIWd by u.. Bu)"ft. but tho Sdltr IIIaII pro\«t tloo Bu)'tr apinot daimllriIIttc 
f ...... tho .... of pateDltd ~ dMmo; i*U ~ by the SdIu. 

AMERICAN I NSTITUTE OF STEEL CONSTRUCTION 
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SECTION Z. Cl.A5Slt' lCATION, 

CI ... "A" 51."<1,, •• 1 SI .. I, 

Conlr.cU uk.n to fumillh tbe structuralll~1 lor buildinp or bfidlCl :are J.ocd 
on furnillhin, th! 1oI1owinJ" itonll only: 

AntI>on for structur.1 st .. 1 
a. ... of st .. 1 or ir<)<'l 
Beamo. porI ..... and Kirts 
&arin( pia .... lor Itructural,I .. 1 
Bearine _lor hrid&es 
8,aoke11 macIe of structural " .. I 
Brid&<:pi ... 
8r~ raili ... 01 rolled structur.1 st .. 1 
O-~ tbor plaIa """"",,,ed 10:> ~ lIld lramo 
CoIumnool <Ild. ir<)<'l or pipe. or tm>tn11iJ1ed pipe •• nd otNtlo:>f otructur.llt .. 1 

or pipe 
Counl~[ bo.a for bridtts 
en .. raUsand Itop! 

Do:w I ....... conotiTUlin, port ol ...... ior .. ·.n 1t .. llnminC 
EI.,.....;o.. ioinll 
Girderlo 
GrilJ ... ~ 
Han,"" 01 WU<turalltld. i! Iltocb<d to the otructur:ol _I f"....inC and 1IIo.'n 

OIl lbe n.mn.c pl .... 
Untell ""' .. n OIl ~ framing pia ... or OIberwi .. enutnenled 
MarQ.-(IUuctura! lramo only) 
Moncnil baml 01 ot.andard lIructW1l.i tllapos 

Rive1llnd ~I' ooId 01\. deli~ buts for t>eId conntcIiooo. as 1oIlowa, 

l. The Seller shaU lumilh IIIfficienI rivetl 01 wiuobie si#. p/ul at IeoIt 
10 per _I to (:(1 __ , for all t>eId ODMCe1io<11 of M .. ltO st .. 1 II'\IldI 
a .. deti"",led II ri .... ted titld conntcIionI. 

2. The Sol"" shall lurnish .,lficient boItt of wit.hIe ..... plul5 '(JA:r _t to 
«Wtr ..... ~. for all titId conMdiono of " .. 1 to Me<! .. hid! .... ~ted 
to be bolIO<!, 

3. In .-.. 1Itre maleriall in t>.Cfll<'14 minimwn r<quimnentt:are fumiahed 
to )fO'Iide for II'UI. 0< Ioet, all WlIIIo<d material mnaininc afl ... <lIM, 

pIetion <'14 the 'O'Otk """II be lbe P<Operty of tbe Seller Ind be fflurnod to 
him. 

s.,.nton. .n,cIa. I .... dipt. hracinc and detail filii"" in connoclion ";!h 
lU\lctuwlIld frame 

Suspendtd ullin, IUpportl of Itructural ohapea 3 ir>eha 0< """\« in depth 
TIt and ... , nx11 

~-
U ...... ..,.ntically agned to IS part of ~ conlract steol or;r<)<'I ilems ,"'hid!:are 

a.rnlillly r<qui:od lor lhe ....... b1y or tnction of materialllllpPiod by other \nodoo. 
.til not he lumilhod. even lhou", shown on the plans II bein, lasttnod to the 0lnIC· 

1\lrI1 ote<l. 

AMERICAN INST ITUTE OF" STEEL CONSTRUCTION 
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SECTION". IN'VOICIN'C • • 
Whm ooncIit .... INke it _~ to award oontracu on a lump ..... t.Io tilt 

00<11 ...... of dotttmininc weiah~.-ill lit aV'Oldod. Scale weith~ invo!~ . variation 
.hid! Irtq ..... tlyleads to a ..... __ ~ on mlalbtal .....,.t .. 

n.e ru\eo "".-anafttr tltlblj~. whiLe root livin.c uact lI-ei!h~. are the bub 
upon .hith the Stilt< .m INke • l\Imp oum or • pow>d price hid and tbty ~te 
1110 -'tJ 01 i~ __ of ahDp dl1lritlgl and otha" rt~1I of manufacture 
1I'hIch would ftIY malmauy inc:.- _"II euct wdt:hll wtn rtq~. 

W.I.I>Io, 

The wdt:ht 01 Jted Wli be ....,med .. 0.2833 pound pt, cubic Inc:h and that of 
CI$l iroa .. 0.216/)1. pound per cubic Inch, 

Scructul"ld tleI'l and iron lOkI al • unit pri~ ptI" pound. hundred weiilll (100 
pounds) or ton (2<lIXI pounck) obaU be ioYObd on tilt C3Icul>ttd woichtl 01 lhlpee. 
plat ... ba .... _i ..... riWtl, boill. and 1I'fId metal bawd. Od lho dctaiJtd -'>lIP dl1lwlncs 
and...", billl of mattr .. l.hIch....,. ICtual dimensionlof materiall utt<\* .. foIIon: 

DI.....,..;on.: 

The wrictIt will be ~ on the buia of ~ dimenoionI b: all 
pLale., and ordeRd oYeI1Ill Len"ht 1';'- all SU\lCt.urallhapft from wbith the ~ 
qIOft<I material io M. willi ... cIoductiona lor_eli" ~tdcte. pw>elIbIrI. 
borircI. mill ..... or pLaninc. v.'bm partt can be =nomi<:aliy cut In multipln 
from material of brcu ~. the caIculItaI -a.ht ohalI be w ..... thaI 
01 lho ...attrial from which tho patU are <:UI.. AU the matcrlalWlI be 0tdtffiI 
.. economically M ~bIe 1:0 oonfonnitf willi til< oupplitn' Ililndardl 01 cutthle -Qvet.run, as foIlowI: 

I. To the nominal. tll«rtticr.f lI-elcht of ,11 pI;iottt or ... t. will be ..sdcd 
one--halI the ~ lor _-wicht. In KUII"danoI wIIb the applbblt 
W>Ie in Specitlcallon A·7 of !.he ~ So<;itty b: TOIIinCM .. ltfiale. 

2. T o the -""I u-alcaI wriJbt of d>etkcrtd plata will be..sdcd tile 
allo_ lot o_·.....,.t In ~ willi lho publi~ wdrhll of 
the manufacturtn. 

3. The ala&btal wdrh~ of <Mlinp Ihall be the ftiahll detamintd from 
the dttaII dnwlncl of the pIem In<hodinIIUndard NIt\I Ior..m pItr:a. 
To thio an 1"m"I4'"_-nan of 10 per _t IkaII be added. 

*ThiI II bawd on tbe ......r prxtioe 01 on:IcrinI: material from the rollirIC "';111 to tho 
___ availablt cIimeNioae. \I"!wllmal.erialobtained from local ........... in..oiYft...-.l 

waite. spec:Ial temtl 01 oonuact thaIJ be arr-I upon. 

AMERICAN INSTITUT E OF STEEL CONSTR UCTION 
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MEMO 
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IN 

1. 
J~ 
• 

ALLOWABLE UNIT STRESSES 

CQM I'RESSION 

Rol*l S~I 
CanS~1 
Wrouabl l roo 
Cue fro .. (i .. Sbort lll~bJ 
St.eeI Finland Riy .... (Bearllll) 
Oak Willi 
Oak A~n.a 
,'.110" Pin •. W ... h. Fir Willi 
Yello .. Pi .... W •• h. tOi. A~ ..... 
flp.u~. With 

rfe~f!k M:-
lIemloek Aero. 

'
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"" " 17.~ 

'''' 00 
400 I. 
2t.O I-
100 I. 

~~~ 

'" "" 17[, 

'''' 00 
C .. 
C ""' 
C ' OO 
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H!~ 
~~IQ (.) 'Z ~ --- , .-... -
~ I~ T 

I " ...;:... 
.. 0 
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ALLOWABLE UNIT STRESSES 
IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES 

SAFE EXTREME F IBER STRESS 

BENOINQ 

COLUMN FORMULAE. 

C ITY 

lit. P.ul C·Ci 
Mill. Ui ,. 
Wi.e. e-C' " T 

I,,·m-"" I " : " T • 
SAFE BEARING CAPACITY OF SOILS­

TONS PER SQ_ FT_ 

SoIt ~Ia' ........... . .................. 1 
Cla7 .nd -...d .• et.nd oprillQ . .. ....•.. 
Looun ...,. Or II .... 1Id. firm Ud dfl' . . . • . 
V....,. II ............ 1&Dd. lP"&ul or hard $, 

, , , 
• 

DATA ON WOODEN PILES 

I ~ [ j 
Aooordine to 10M buildi"l I .... of varioUi eiti .. the 1D00t oomtooo dime"';on for .. ooden 

pLl .. 1_ th .. D t .. enty feet looe ia /I illch .. On the .moJI end .nd 10 inebflo on the butt end. 
For pil .. loa ..... l.I>.n 20 leet 10M butt...cl io , ... .-...ed to 12 i",,_ T"- oo.I.lO&d for pu." 
buNd b;r tbI follo...u.. fonnulM:(A) bei ... for drop halD ..... aod (8) for ......... ham ....... 
Tbe ..... um"'" load pol' pile, io limited to 20 to 23 toe.. 

(A) 80.1. load itt to ... _~? (8) s.t.1oad iD __ ~~ 
"8" _ Drop of hammer in fee, "W" _ wellht of ham ...... in 1011. .p'. _ Penetratioll of I .. t 
blo .. itt ittcbeo (or .... rqe of I .. t .. ve....t blowe). 
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WEIGHTS OF BUILDING MATERIAL, ETC. 

WEIGHT OF MATERIALS IN LBS. PER SQUARE FOOT 

t THICKNESS IN INCHES 
Kind of Material 

13 I" I ~ 16 17 18 19 II011211311712112~130 
Hollow tile (Wall) .. 1113 116 I 17 I 19 125 I . . .. I· .. . 1 .... 1 ... . 1· .. . 1 .. .. 1· .. . 1· ... 1 . • .. 1· . . . 
Reinf. Con. slab . . . . 1124 I 36 148 160 1721841961108112011441· . .. 1 . .. . 1· .. . 1 . .. . 1 . . . . 
Concrete fill . .... . . . 11221321431 541651 .... 1 . . .. 1 .. . . 1 ... . 1 .... 1· . .. 1·. ·· . 1· ... 1· ... 1 .... 
Cinder Con. fill .. ... 11 16 I 24 I 32 I 40 I 48 I· .. . 1· . . . 1·· .. 1· · . . 1·· . . I· .. . 1 .. .. 1 .... I .. .. 1 ... . 

Stone wall ~~!~e\I·· · .\ . .. +. + .-1-- . + .. \86 I·· · . \108\13+ . . \ ... . \2171282\ 325 

Brick wall ~~kmol' .-1-- .. \40 \ . . . -\-- . -\-- . -\-- .. \80 \ . . . -\-- .. \120\155\ . . .. \250\ . . .. 
C°(W:Ji .~:O.ck . . .. .. . .... . . . .. ... .. 37 ... . 45 .. .. .... 47 ... .. .... . .. . . . . .... 

2"x4" spruce sleepers 16" ctrs. and 2" 5 ply felt and gravel ....•. ... .. . .. . 6 .00 
dry Clnder concrete fill . ... . . . .. . . 8.50 4 ply felt and gravel. . .. . . ......... 5 .50 

Copper sheets . ....... . . . . . .. . . . . . 1.50 3 pIli ready roofing .. . ..... . . . . . ... . 1.00 
Corrugated sheets . ... . .. . .. .. • .... 1.00 Sky ight with galv. iron frame .... .. . 5 .00 
~" . I fl' d 3 .00 2 inch book tile •• . .. . .. ... . . ... . . . 12 .00 SlOg e oOTlng, woo .. . .. . . .. ... 

etallath and \llaster Va' ....... . .. 9 .00 3 inch book tile .••.. . ... . .. . .. . . . . 20 .00 
Plastering I' thIck .. ... .. .... . . .. . 10 .00 Ludowici tile ...•.... . ........ .. .. . 8.00 
¥' Wood Lath and Plaster ~' ... . . 6.00 

Weights of Various Building Materials in 

\\ 
Weights of Contents of Storage Ware-

Lbs. per Cubic Foot. houses in Lbs. per Cubic Foot of Space 

Ashes and cinders .. ... ..... . . . ... .. 40-45 Canned goods, in cases ... . ... . ..... 58 

~~~~a~t~J''B:~:.~~~~:: : :: : : : : : : : : : 81-100 Cement, Portland ....... . .... . .. .. 90 
504-524 Coffee, green in bags ...... . ... . ... 39 

Brick, preBSed, fire and paving .. . .. . 120-150 Flour, in barrels . . . ..... .. , ........ 40 
Brickwork, common ....... . ........ 110-120 Mol888es, in barrels 48 
Cement, bulk . . . ... . . . . .... . . . . . .. 92-115 Rice, in bags •.•.... : : : : : : : : : : : : : : : 58 
Coal, anthracite (Loose and Solid) .... 47-93 Salt, in bags ..... . .. . ..... . .. . . ... 70 
Coal, bituminous (Loose and Solid) .. 40-84 Sugar, in barrels ............... . .. . 43 
Coke (Loose) . . ... . . . ............ . 23-32 Tea, in chests .. . ... . .... ... . . .... . 25 
Copper ...... ... .... .. ... . ...... . . 542-555 Wine and Liquors, in barrels ........ 38 
Cork ............... . ... .. .... . ... 15 Burlap, in bales ................• . . 43 
GI888· ........... . ........... . .... . 156-186 Cotton in bales, comareBSed ........ . 35 
Gravel. . . . .... . : . .. .. ....... . .... 90-120 Cotton bleached goo s, in cases ... .. . 28 
Gypsum and plaster of parle .... . ... 53-65 Hemp, Manils, compreB8ed ... . . . .. . 30 
Ice .... . . . . . ...... .. . . . . .......... 58 Linen goods, in cases .......•...... . 30 
Iron, cast ....... . .. , ......... . ... . 450 Sisal, compreBSed ....... .. . ... ... .. 21 
Lead ......... ... ...... . ....... . . . 709 Wool in bales, compreBSed ... ....... 48 
Limestone, marble ..••.. . .......... 165 Sheet tin, in boxes ..... . . . ...... ... 278 
Masonry, ashlar .................. . 140-165 Wire cables, on reels . . . . . . . . . ... .. . 425 
Mortar, set ... . ... . .. . ....... . . . .. 103 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 White lead, dry .... .. ... . . .. . . .... . 86 
Steel. .... .. . . ....... . . • . .. ...•.. . 490 H ides 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 . . . . ... . ..... . ....... 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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NOTE!! ON Q.UAl\I" I'ITY 0 .. • 
PA I NT FOIl STIlUorURAI. !!TEEI,. 

TH'E QUANTITY of paint requIred to coat a g iven number of tona 
ot atruc tural ateel III .. brIdge, building, or , Imllar "tructure la de_ 
termine d 'by I he Ipr.,adlng capacity ot the paInt and the character 
ot the a u rtace 10 <be cover~, alao the temperature. 

The I Preadlllg capacity of a paInt varlee wIth dltterent palnta, I. e., 
011 alone. red lead. graphite. IrOIl oll:lde, with the apeclne gravity, 
the nnene .. or the pigment, the cona latellc y ot the mlll:ture. tho mall­
ner of mlJ:lllg, .. lid with the "brulh lng out" glvell the pailit In II I 
a pplication. 

The kind a nd condition ot the aurtace hae eve n a greater Innue nce 
on the amount requI red. On a IImooth r olled plate a paInt mAY be 
.prud over t ully 50,%> more .. rea th an on a rough, poroua, rUlty 
aurtace. More paint II required on a cold au rrace than on a ..... rm 
one, approximating 20"". Again the area o f the aurtace 10 be cov ­
ered varlea with the c haracter o f the conatructlon Irrnpectlve ot 
the t onnage. 

The aurrace a rea Of 'I ructura l atee l varl .. fro m 100 ~Quare feet 10 
1,000 equare tee t per ton of metal. T he data given below I, th ere­
tore only approx imate. but will gIve a renonably cloae U llmate o f 
the are .. a nd QualltlUu required In ordlna r)' atructural work. 

(a) Area per ton of metal, light It ructural ateel, 250 to 325 IIQuare 
teet. Includu plate "''' to %;W thick per ton of metal. '" to 5M 

I"a and challnela. 

(b) Area per tOil Of metal, medium etruetural atee l, 100 to no aQua ra 
reet. Ilieludu plate %;~ to 1- thick per tOil ot metal. e'" to 14~ 
l 'e alld c hannel,. 

(e) Area per t on ot metal, heavy glrdere a nd eolumlla, 50 to 100 
aQua re teet. 

(d) P ai nt required nut coat, (a) 3/5 to 5/1 gal., (b) 2/5 gal .. (e) 
1/6 to 1/1 gal. 

(e) PaInt required two co .. t . ( .. ) IJ'. to 1 gal., (b) " gal., (e) '" gal. 
(t) Paint reQuired one coat applied 011 e rected work at Intervala, 

(b) 2 / 6 to %; gal 
In the Intereat ot economy and for the longer life ot at,el Itruc­

turee el<poled to the eleme nta, It I, ablolutel)' n,.cUllary that the)' be 
well p .. lnted w ith a good Quality ot paint .. nd that the atructurea be 
watched tor the tlmo w hen they wlil require repainting. 

,\Vhen IItructu ral ateel III UIlOO In creamerlt'll and laundrlea, where 
t here II a great deal ot molature, It haa been found advlu,ble t o 
pain t wIth blue lead. Any ,u«eedlng COUI ot paInt will lut loncer 
... Ithout change or color or det ll'rloratlon.. 

When macerlal I, to be apraye<!, ngure double the amounta ",ven 
.bove. 
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GENERAL SYMBOLS 
'"'' = iIlOO pound~, 

" area of ~eeUolI In lIq.uare Inchell, , = lenttth of lipan In Inchell. '" = load uniformly dillt r ibuted In pound •• total load. 
M = bending moment In Inch pounds, ,, = height of crollll lIeetiOn. out to out. In InChe", .. = dllllanee of center of Kravlty of lIection. from tOl' or from bot-

tom. In Inchu, 
I = ~tre •• per IIquare Inch In extreme fibers, 

4 = maximum deflection In Inelle., 
I = momen t of Inertia. of IIect lon neutral axl" through ~enter of 

gravity. 
,~ = moment of Inertl ll 01 ~ecllon nelltrlll axl, panlJel to a bove. but 

not through center of gra"lty, .. = dilltllnce between t helle n eu t ral aXell or k", 
S = .edlon modulu", 
r = radlu~ of gyration In Inchu. 
If = moduluR of elaRlIclty lor /ltcc l 2~.OOO.OOO. 
F = force or concentrated load. 
I . = I .. ngth In toct. 
It = re llc tion • 
• = t hick nell •• ., = total Ihear • .. = dln"nce parallel to X axlR. 
7 = distance parllliel to Y axil 

GENERAL FORMULAE ON THE FLEXURE OF BEAMS 
OF ANY CROSS-SECTION 

, 
1'hen 5 .=: __ _ '=V : I' M=---= IS . • 

0 = 

0 = 

<1 =-

0 = 

• 
N . • "I' "J 1=---=---. w= ___ = ___ ,. , , , . , 
"".. "" 1=---=---. ,~ = , + AI":. 

'16 4£ 1 
P I' 

4" £ I 
PI' 

'" p" 
H ' 

1ft 8 $ 

for beam lIupPOrled at both endR IInlformly loaded. 

for beam IIupported at both end" and loaded with a 
lingle load ,. at middle. 

for beRm fixed at one end and UnlllPPOrted at the 
other and uniformly loaded. 

for beam fixed at one end and unlupporled a t othcr 
and loaded with a lingle load l' at the latter end. 

'Velght of bcam not conllidercd In the above. 
The lIection modulu. required III numer ically equal to 1.33 the bend­

Ing moment In l oot ton .. uslnll" 18000 lba. Der eq. In., and 1.5 when ulllnll" 
16000 lb •. Der IIq. In. 
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BENDING MOMENTS AND DEFLECTIONS OF 

BEAMS UNDEI,l VARIOUS SYSTEMS OF LOADING 

W-Totallaad. 

(n Bel m luppo .. ed It both en~1 I .. d 
un;fOtml, loaded. 

I - Leoath of beam in ioche-. 

(2) B •• m supported It both ends, I lnll. 
load In middle. 

, ()QQQQQQQQQQ'! Q , J ........ ( .......... jj 1) ............ (. ........ . 
w • ....:I._t ... t .,vrn in!ahla.. Huimum btr><l­

WL 
-'II m(lmfll\ ot _ur of boa." - T 

J l Se. m f;.ed It on. end Ind uniformly 
[o.ded. 

__ _ .. .... _ I •..... . __ .. ~ 

&I. Iaad _ Ie( that ,i.en in t.abIH. )fuimu", 
c'd ' . _, WI. om ,n. """"""t at pOint ..., ruppOrt - ..... 

(~) Beom find It one end and l .... d.d 
It tbe other. 

; ...... .... ( .......... r 
Sa!. Iaad - J.i thot .i,-en in tal"'"' ~uimu", 

bendinS D>OmI'.t .t point of JUWOrt _ \\,1 

(5) B,"m uppo .. ed at botb end. , . ;n,l. (6) S ums supported It both endl, twO 
unsymme.,lcal IOld. 'fmmo,,'.o1 lo.d •• 

,~ ! y,w~ ~%w , 

~.L~ _ a ···· ~ IF~" ~ IJ .............. 1 ... -. -.- .. -- .. ~ ... . 

Sar. load - that .i,.. .. in I."... X ~I I .. \\'.10 Sale Iaado - that liftn in \abies X 4& 
Ma.,,,,um h.n<I,,,!! """"ent " .. <lot 1<>0<1 - T lIni."".,, btn<li", "''''''''nt betw"" .. laad._ 3i W. 

C- I -I),olleetion undor 1&1". load _ that ,i'~n in \alolH. 
• z- .. .. .. .. -%0 " .... .. 
• 3- • .. .. .. _Z.~" .... .. · , .. .. -3.2 .. 

c ..... 1- o.,B...:tiOD _ (; WI' 

"". where ~; _ modulu. of 
el .... Ucit,y -~ 000 000 

I _ moment of inertil 
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BEAMS SUPPORTING BRICK WALLS 

11-8 \.beo 

Io.d -Ii (S) ' x ... i, hl PO' fo:oot 01 .. .olI. 

i . £3 
The method illustrated abo\'e ruBY be used for openings 6 fC('t in 

width or lese, provided there are no openings above, which, by a failure in 
the masonry, might cause the concentration of II. heavy lond on the girder. 

I~or larger openings dilTe~nt conditions p'remil. If the masonry is 
not thoroughly bonded, if there IS danKer of ffUlul'(' a!onll\ a IICries of open· 
ings one above anothcr, or if great inflexibility is desill'd It is good practice 
to consider the weight of entire wall lUI carried by the girder. 

A girder miming the entire If'ngt h of a stnlcture should be figured 
to support the entire wall abon", liS excessive deflection might push out 
the 8UpPOrts and cause the structure to fail. 

Where hellvy loads are carried, it is best to use oolumns of steel or 
ClLllt iron for /luppOrUl, for llI/l.SOnry, ft8 ordinnrily oonstnletoo, wilt fnil by 
crushing out undf'T heavy conccntrnt('(l loads. When the waH carrica any 
portion of the floor load, ~l1me should be added to weight of wall to ucer­
tain the entire load carried by the jtirder. 

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. 

Welahtsof brick walls and !lumber of brick per squar e foot of . urface: 

Thicka_ of wall, iod ... Commoo Brick, pOUodI No. 01 Brick io 11<1. ,-
• .. " " '" "" " 15..> " " ,go "" " '" 4:> 

" '" 52), 

" .. .. 
" ". .", 
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NOTES ON WOOD FLoons. 

T he eommon type ot WOOd n oon uaed to r ator!> bulldl ng8. amall 
ornce bulldlng., etc. , where the load. are not heavy cOnslatl ot JOI. t8 
placed Iran.ver.ely. s Uf,ported by f,lrde r a of steel Or w ood. 

Me thods o f 8upport nit w OOd Jo a la On ale e I glrdeu are . h own on 
page 281. The method shown In Fig. 178 may be use d where girders 
a r e not eoneeoled. \"' nere a flush cclilng Is desire-d. a plate as shown 
In FI~. 111 or stlrrupa may be usoo without notching the ,oleu. 

MI I or slow-burning eonstruCtlon IS used tor storchouaes, mi ll 
bulldlnga. etc .. where heav~' loads muat be carrIed. These floo r s a te 
cona t ructed of "eame placed from 4 to 8 teet On centers and CO"ere d 
w ith plank from 2 to 3~ Inches tnlck. on to p of w hiCh Is la id the 
fl n laherl Hoor. 

Safe loads for wood "eams and VOSIS are g iven o n pages !!71 and 
276 and for gas pipe columna on page tt7. 

Seve,..,.1 ty pes o f Jolat hnngers a r e In use for tramlng around atalr 
and wall openlnga. On page 197 we have Illus trated the Sin g le and 
double stirrups. 

We have s hown In Fig .. . 144 to 149, page 196. o ur s tock joist tI,,,1 
strap anchors; special anchors made to o rder. 

WEI (HI'l'S O}.' WOOl) }.' LOOnS IN I 'OVNDS l'EIl SQUA..IlE FOOT. 
I l\o"CLUDING PI,AS'J' I~ lt C E II. l l'Io' G. 

-
Sp.cing of 

OIMENSIONS OF JOISTS 

Jo;"to 2 X 10 2X ' 2 2x ... a X 12 ax lot. a x I. 
, 2 " " " " " " .. " " " " " " ,. " " " " " " ,. w " " " " " 

lIa.eo on aortwood Joist at %~ ]bs. pe r board toot, ] Ihlckneea ot , Inch softwood Hoorl n g at 2% b~. per square toot and 1 thick null. 

" ,.. Inch hardwood Hoorlng 11.1 4 IbB. per aQuare foo t . 
When no ceiling IB used deduct 10 ]bs. per Sq. ft. 

" ' e ig h t Ve r .... . t.,.,1 tor ""rio" " woo,I •. %~ thick. 

Southern 
Wh i te Wh ite Lon~ Leat 
0 ," Pine o r eorgla H emlock Ceaa r Swuce 

Cal torn I .. Ma p ls 
Ye llow Pi n e 

I I I I I 
, 

4.16 1.98 3.17 1.08 1.93 2.0S I ... 
SA I" I~ I. OAUS I N l'OV!'Io' I)S 1'1;: « s q u A n E I'''r, . "on Pl,A N I{ ],' LOOns 

)<'o n F illER S'I' IIES S OP 1200 I. liS. l ' l~n SQ. I N, 

SIZES-In. 
Wt. Per Sq S I'AN I N FEET Ft. n. sed 
on 34 I.b •. 

Nom;n'] D....t Per Cu. Ft. • • ~ s 
9 .. .. , -, ,. ' S 2 0 

- ----- ----------------- - --- -
'" , ~ " '" m .. " " " e= - -----
'" ,~ 7.H '" "'" :m; ...::: '" '" " '" --;0- ,~ 10.27 "" 428 328 ". ,,, 14[, '" " " " 
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II' llt E PUOOF FLOORS. 

Fireproof noor. s re connructed with a fram ework of IIteel besma 
and glrde rll, the spaces between the beam ll being HUed with ftre­
p rooftnir, whiCh consls" or srchn of brick or hollow ti le, o r concrete 
ateel In the fo r m of I rches or ,'aba. 

Seve ral types of tile arche, are In common U IIe , the tlln being 
hollow blocka of dense or porOUI IItructuTe made to form a nat Or 
""gmenlal a rch. The webs o f thue block, a re e ither parallel with 
Ihe n oo. heam. o r perpendlcula . thereto. the IIYatem, beln" te rmed 
.Ide or end cons truc ti on. rupec tlvely. Floo" of this t)' pe w ill 
welirh from 70 to to pound. pe r square foot, Incl uding nllLn •• n d 
llteel beam •. 

Tie ro d. to take the thru llt or the archee Ilre r equ ired tor both 
brick and ttle const r uc tion Th eile are % or 'It Inches In d iameter. 
placed at or belo w the cente r of the beam, and trom 4 to , feet apart. 

Floorll of concrete. re inforced with Iteel w i re. or rodll lire uled 
extenelvely. E xnmplee of different meth odll of concrete 1I00r con­
lit ruction are IIhown 011 pagel! Z ~ 5 and 246 together Wllh tnblu of 
lIate loadl "lid neeUllary rod/! f(>r rein forced concrete !loor ~I .. ba. On 
1"'1:"(' 246 tnb le ,,1""9 the quantltleB of material rellul rcd, for dlrrerent 
IITOportlonB. In o ne yard of concrete. 

One of the lI.telll Innovation. In Hoor conlltruct!on I" the nile of 
r ib bed .tecl decking o n ~pan. of 10 to 15 feet. Steel decking III welded 
to the beam or Jolet Huppo rt lind III covered with "ny type of fl oor 
dulred. 

,U .LO'YAIJLE lr l. OOIl LOADS IN PO Vl~' DS I'ER SQUARE "· OOT . 

From St. l'8ul Dulldl"" Cod .. . 

Owellinlir', natll, apartment. " .......................... . 
Hotel., c lub housel!, lodgin g or rooming houl!u. family 

hote l •• omce s, hOllpltale ............................. . 
Schools ........................... . .. .... ............. .. . 
Private lirarllll:es .. . ..................................... . 
1,Igh t manufac tories. and Itorllge, work ShOPlI, s torell ... . 
Oa rairf.S, nre , ta llonl!. churchel. a .. embl)' and d ance h allll. 

401bll. 

501bll. 
10 l b • • 
U Iba. 

1001ba. 

lodgu, skatlnir r lnkll. exhibition halls. theatres...... . 1001be. 
lArge depllrtment s torC1l ......... . ................. .... . 100 1bll. 
n e llVY atorage and manutactorlu .......... . .............. 200-250 Ibs. 
Sidewalks and s ldawa lk doors..... .... ... ..... .... .... ... !IO lbs. 

NOT E.-To the a b ove load I the dead weich t of Hoor must b e 
. d ded to obtain the total load. 



, 
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CONCRETE FLOORS 

St~fl.lltb of Floor S1abo 
C.I,ulaloed lor M - n, WL ' ; For M - -It II'U multiply liven .))an lenid ... by 1.08. 

M • Ikodioll Moment io Foot Lbo. 
w . Lo .. d per .cju~"" 1001. 
L _ Len,o:w of Span in ft<o l tak en C. t.o C. of lurmorla. 

Ratio of Modul ... 01 Elftltidty of Steel 
700 lbo. _ Unit u ...... on rone ... te 
lSOOO 11:>0 _ Unit I t ...... 00 ."",,1 

in« Roo, 

MATERiALS REQUIRED FOR ONE CURlC YARD OF CONCRETE 

Proportioo by PIOn. II 
Material itequired 0 0 !.be 

B .... of I Barftl _ 
3.8 Cubio Fee\ II 

"Material Required 00 tbe 
B .... 01 I Ba""l _ 

4.0 Cubic Feet 

p~ ,.od I I Cementio So" • I , .... '·IIe. I ... • tooe In So., S~. Cubie Cubin "",ot,o Cubie Cubi~ e. mInt Banel. Y .... Yaro. narftlo Y ..... Y."" 

" 3 1.04 0 .41 0 .82 'SO 0.41 0.82 , • l.S2 0.43 0." l.4ft 0.43 O.SO 
U , 'W 0 .44 0 ." , .. 0.44 0." , , I. 17 0 .49 0 .82 LIO 0.49 0 .82 , , '''' O.4S 0.00 1.02 0.4S 000 

ApprolLirnately the .. me quaotiW!ol will be ..,quired if .ravel .. .....d. Quantiti(ll may be 
found 10 va ry 10 per cent from w oooe liven due to varia tion ;0 flnen_ of.OO .. nd ltone. 

' Pa"'oted 0' Wira Reinfo. oelDen\.. 
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NATCO "ONE-WAY" 
4'~r-/2~ 

LONG SPAN FLOORS 
'" r-/.r- .t. 

L /.... I /6"--..j 
The upper IIKUTU In tablea denote the depth or tile; the lower 

nlru ru Indicate the area of relnforclnlr Bteel r(qulred In nch con­
crete Jolet. Thlckneu o r (\oo,.....,depth of tLle+!" of concrete top. 

T he tablee belOW a re &0 I\rranged that they cen be ueed for !loor 
Ilabe freely lIupported at both enda. aem l~contlnuoua. or contlnuoua. 

F or alaba freely lupported at both ends (1Im~le epan) uae load 
elven oppoeLle WL/8. For 81aba tree ly aupported at one end and 
conUnuoua over other aUIl (l:ort use loads gIven oPlloeHe WL/'. or If 
building code permits WL/IO. For 11abs contlnuoul over both eup­
pOrta use loada .Iven oPPollte WL/IO, or It bulldln. code permlta 
WL/lZ. 

For aeml-contlnuous and contlnuoua apane prope r relnforc(ment 
muSI bf' provldetl In top of .Iab over aupport to ta ke care of ne.atlve 
bentl lne moment. Where heavy 101d, and ahort epane are ( ncounter­
&<1. the vertical anti longltu(lln ... ! ahear muat be Invu tLgaad. 

The load tab t ... are for «(Deral Information only •• each particu_ 
lar operation ahould ba deslened In accordance with actual condltlona. 

2" 
f ... 700 pound. P"1" IqUS", loch. 
f,. lSOOO pound' per IIqU.~ inch. 

H ' of _"",Ie Mlo. ~nfOf'Cem"DI 
.' cOnorete JO;81.11 IG' on cenleTl. 
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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 columna 4~ and 5~ Iquare can be I!6t Into partltlona con­
venle'nUy without un,JlJhtly proJection. 

Erection o f columna ano b eaml I" ,·.ltd.,n".1 II almpl ... nd rll.pld . 
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··rtoo~ .:.t CTJOU" 

BATTLE DECK FLOORS 

For Residences, Manufacturing 
and Office Buildings 

A s t ee l fl oor w h ich is ti r e r esis ­
t a nt, s h rink -proo f a n d light in 
weight , and shallow. 

Can be covered with li noleu m, 
tile, or wood, and is TlOn-resonant. 

T he floor p lates a r e welded t o t he 
beams, the beams to t he columns, 
t h ereby assu ring s t rength and s t iff­
ness. All holes required by t he 
other build ing tradfJs can readily 
be provided. 
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Where rooC loadl IrEt to be "Ul-'ported o\~r wide aplnl. Iteel trUII­
U are genertllly Uled. 

A common type oC combination tru .. III 1llullrated on page ~54, the 
to," and bottom chor~1 and comptel, ' on memberl belrlllr made o f ... ood. 
with iron rOd .. lu take lenilon. 

WoOd membera It connectlonl are notched In and bolted. or caltlnga 
and IItee l Itrapi may be ulled. In all caae" the connection" " hould be 
ot aumc'ent "trength to develop the entire atrength ot member~ 
connected. 

WhMe top ch.nd '1 notched Into bottom chord, eire Should be 
taken to leave aumelent "cllon In bottom chord at that poinl to 
reliit ahear and bending. Where bottom chord torma an arChed 
ceiling provl,lona muat be made either In the trull or 10 the aupport_ 
Inll Wanl to take the thrult. 

Over Large I panl. ateel trusses may be buill Itronge r. lighter and 
at less COl t than wood trulRe' . The coat ot allembllng II laved aa 
In mOlt cal", they can be IhlPP&d In one or two plecea. Their lI&ht_ 
ne~1 and Itllfnea. make erection ot ateel trulael relatively eaav. 

On page 25! we lIIuatrate a few types ot steel trualea of almple 
Conn and good tor ahort an(l long apans. We will turntah (lealllna 
and eslimalCfl for any type an d alze ot truaa upon appllcatlon. 

The alu of steeL trulS'" varlu with the Ir,an. and with the root 
and other loa4s to bl Imposed. For prel im nary elUmatel of the 
weight whe re only an approximation II nece ... r)'. the following lorm. 
ula II applicable: 

Where L I, the length ot Ipan In feet 
W-t{PL+tL) W L, the appro:rimate weight per h or_ 

Izonta l IQuare fOOl. when 40 pound. I. the 
wel/tht ot the Imposed load per .quare foot. 

Po. loadl greater or lese than to lbl. per lQuare foot, Interpolate. 
~-ote the IlI.ble of roo [ load, Including both dead and live load' fo. 

varioul kind, or roonng and ngured per horizontal Iquare [oot; 
the", to be uled generally on apanl Of 80 t eet Or leu. \Ve slao give 
a table Of weight, for vl rlou, kln(l. of roonng mlltertall. 

Copper No. 22 II . W.O ...•..•... 
CooT. O-.l .. ."i_l...,.. No. 22B.W.G. 
Con. O.I ... ni ..... iron No. WH.\\' G 
F~II. 1"0 layerl ...... .... .... .. 
~'.h and _ball o. ooal !-a •••••... 
01 .... !-ii-ineb Ihiek ............. . 
I .. t.b ana pI,..te. ~ili ............ . 
Ltad. !-ii-ineb Ihlek ............. . 
Shnu.l"a, _hlte pine Of 1IP"'C>e. 

I incb Ihick ................ . 
Sbealhin" yeUo ... pine, I-inch Ihiek 
Shin,,*, (biS. II ill. t.o .... 1"", ." 
8kYh~\I ct_ ,...}f io. thiek, in-

• ...tiD, lrame .. ..... •.•... .. . 
810, oof 4 .:.Iy ... ith~m.Dund .. nd 
Slate ...... n. thick, 3 in. double la.:. .. 
Til.., plaio, Mt 10. t.o .... athe •.... 
Tit.. S~nilh: 7~ in ..... weat"". 
Till roofin,alld On. \.hiek_ of relt. 
Flo', p~ .. felt and era"el ......... . 
Cooe ... te .Iab, 3 in. tbi.k ......••. 
Concrete .inder .b.b 4 in. thick. 
Fo, Coilina til(ll_ pap 2SII ...... 
Federal Tile. _ pal" 310 ••.••.. 
~ Sioekt, 3 in. I"k ..... . 

2~-2}f 
,~ , 

4- 10 

• .~ 
" .~ , 
• ,,~ 

33~ 

" 

TOTAL LOADS 

l<IND OF ROOFING 

Grayel or 
Con,pooition 
Roof.n. 

on boan:l .. "'_ t:1I 1M 
1_ ........... . 

on boA,d., .10p/! over 1:11 
on :\-io. Oat tile o. dn. 

der concrete ....... . 

Con. Iheathin, nn boftrd. or purlin. I 
on boarda or curliOi I Slate on 3·ln Oat tl. or cin­

der eooerete •.•..... 

Tile on _I purl;OI ............... 1 

Rleel roof ~""kin ................ '.1 
f;teel noo. d&<:-k;n ............. . 

( Dependin. nn "I)ft n.) 

GI ............................ 1 

'" " .. 
.. 
" 

210 ~ 
.'ito 10 .. 
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T o the 1 01ld~ gIven, el&"ed fI8 dead load&, mullt be added the loaa. 
('Iue to ~nn .. o r ... In('l. or both. t. e., the \!ve loade. Any !tve load du e 
t o m achinery, hanger. tor baleontu. trolley •. e te. •• hould not be 
omitted. 

Generall,. 10 pound a lotal live load. for IIno .. and wind combined • 
... tII lIumee. That loadIng may be e ha nged. due 10 climatic condit ion' 
a nd type Of truss u lected In temperate cllmea II. minimum .no .... 
10lld 0' 25 poundll ~hou]d be Uled on ellch horIzontal 'Quare foo t to r 
I II plt chea o f the .oof lIurtace up to to deg.en : thlll loading II to be 
r ed u cr,I one pound t or elch dpgree o f Increalle of the Ilope up to 
45 degren; beyond thl, no anO ... l oad n pell he con, Ide r ed. Speclal 
calculetlon, I re necellSlry In eevere l'1lmee or wherr eno1V o r Ice II 
apt to concentrate. Where adv •• able. wind load. fo r va r lou. pitches 
of roo ta may be tlgured aecordlng to the following: 

of lIope PropOr-
-';!h uon of RISE 

FROM H UTTON·S TRlGON(). 
METRIC FORMULA A"', I Pil.Ch 

lIor\oootal II;" to .... 
p .. p,.-..re \ .. pound. per IQ. h.lc"---:--,--,-c,,,:-;--,--,-::~ I-,:::,,:;-+--'';--

normal to oIope of roof 4 Inehe. peT foot bMioonlal 180....l!6' i 
1" .. Wind p ......... In poundo peT 6 ,nch ... per foot borilon tal 26"-33' )( 

..:t. ft. of ,"eru~.l .u,I.O$ (30 S IDCbel per foot bo.,ooDt.1 33 ...... 2' qH 
IhI.. pe'..:t . II..) 12 UICbel per loot borilODUo.I 4~ ~ 

X _IDkrn.t.,,&\e roof oIopemak ... Ie ;DCbe. per loot hori.onta~1 &3"-7' 
-';l!> borioont .. 1 18 inc,"" per fOOl boruODtai 611"-21)' 

In~be. Il<'f I""t 1Io,I ..... tal 113 .... 27' 

Sioo of ae..m 
F .... 3"-4"....d :;" I. 
For fj".7" I, 
For 8"4".ad 10" b 
For Ir-16"-IS" ."d 20" " 
For 20" be .... y-24" II 

• 

"" '''" li!" 
2~" 

:~" 
'"" .,,' 
." 

I>~;:~,e 
Normal 

~.­
"~ ... perlQ. fl 

12 .11 

'" " , 27.0 

'" , .. ., . ' 
• 

Giyen' 
p .. ]o.d eatrled b, b.n~T I" Ibo. 
8 .. AUo ... ble 6b .... lt~ ,n It:>.. per IQ. in. 
B_ .. idth 01 b.r uted;o ;ncbH 

\)'f"H-tiH 
~'I":H-tIt-1 

TIleD C. - "-- or 8_ --'- ~'r""t++H 
l!BS 2BC ~"''t-+-I-H 

Wbe .. C if oblai.ned !.he .. tblekn_ of 1>00. rna, be found Irnm lhe .c_ ~r 
.... mp&n)"1nl eu",e. ~~~~~~ 

Eump]e: load to be cetrled _3000 lbo. ~ 
Fib ... ,t..,. _ 16000 lba./ r;}" 
Width 01 bancer uoed_3 ... 

Then C .. _ 0.03 
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ST. PAUL FOUNDRY &: MANUFACTURING CO. m 

ROOF TRUSSES 

TAIILE8 FOR FINDING 8'TR .:;SSJ;;S IN loIKIII.IElllJ NR ROOF TRUSSJ::8 OF TII ~; 

DI FFERElo'T TYPES ANI) PITCtl ES AS GIVEN I.I .:LOW ANI) OF ANY SPAN. 

RULE, To fi"d the . t,,- in IUlJ' memb.r, multiply tbe coeffi~t ';""" for Ibal 
........ 00 by total loAd .,.rried by t ..... ( - lipan in feet X d~"" b.1 ... een 1"'- in 
f ..... X wei,bt per oquan! foot). If tbe t ....... aeted UPO<> by wind (0...,.,. or otb .... u".,.,,,· 
metri.,.l loadi"g. the .t.-- In IIt.e m=l)(o .. must be .,.]wtnl<!<l .ceordindy and oombintd 
... itb the load 11"- AI found ""low. 

Pilch (Del>!h to Sp~n) 
Mem OO NOTE-II .... ' lin .. _Ie ... mpr_a ,IT<_ 

U """ K 'I. -.. " ,- - --
~ 

l.owIoo.re _ ............ tn.~ --- --- ---
~·Ia. IV 

0' 1110 JOIDIA. 

A4 .875 .,,, .838 1.010 ,,, .w .625 .,~ .11 17 
0.. .'" .. " .,,, ..~ 
c.. .m .. ~ .000 .625 

d .. " ."" .217 .224 .232 .,.. .1" .217 .,,, .313 • • 
~ .. IV A . 

Flo. V 
A4 .150 .'" .. ,. I.IZO C 
Il-b .... .... .7U .. " c.. . '" .... .,,, .M 
0 -. .625 .nl .'" 1.042 
04 .m .. ~ .000 .82S 

d 
.-b .'" .167 .1" .m 
b-. .'" .1 67 .1" .m 
o-d .'" .'" .333 .417 )'ia;. V . ' • 

Fi&. VI • 
A_. . , .. .~ . .m 1.178 

, 
'" .7 18 .812 ..n 1. 131 c.. .~. . '" .... L'" I,.. ."" .'" .810 L"" d t:... .'" .,~ .m L"" t:..t .'" .'" .'" .", ,,. .:liS .'" .000 .'" eO. .b . I~ . 1" .112 .118 \ ' 1 ~'i . 
b-I .'" .1" .125 .". f_. ."" .216 .22~ .232 
0< . '" ." . . 125 .". • o-d . IM ." . .112 .116 

~:: I . I~ .217 .,,, .313 ."" .'" .375 .'" 
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B 
K 

WoocIrn 
'Fig. 172 

~ ~ , 
Flif J 

, -
FIg. II 

E E 

Z 
FIg. III 

Lia:hl 1i .... ~ ~ H ... .,. Ii .... dtIIoU comptfaioa. 
l;\ .... In an,. mombt, - ..,."' ..... 1 X wt&l _ ..,.,.Itd. 
Tot&! to.d _ Spt.o iD le.I X dills.". btt ....... t..- In lett X 

k*d .JlI" IQ ...... fOOl. 
T".... 1oo.<Icd unsymmtlrieall,. ~r .. itb kI.d 001 botlO<D .hord 

... iU rrqmrfl ..,...iI.l ealnolotioDl. 
U .. !'i&. ~ lor '.P"'" up.to ~ ',!1. 

a • ~o . 

COEffICIENTS 

Me",h.. Pil(b (depth to 'IIln ) ., 
Tnao 1:3 30" I:~ 

fi&. I 
BK .676 .7~ .~7 
CL .-4&I.5OO.MS 
KL .2~.m.271I 
KZ .M2 .&47 . j!J() 
LL .m .2~ .2!J() 

fi&. It 

" " J)S ,.., 
" N:>/ 
TI­
M" K' 
" .. 

.7~ .835 .930 

.000 .15M .1.9 

.-4&1 .4~7 .loM 

.0 .0 .0 

.0&3 .1)'3 .0S3 

.334 .334 .334 

. 1.\0 .liO .1S5 

.207 .220 .Z35 

.~2S .720 .SXI 

.625 .720 .SXI 

.500 .575 .661 

.7M .8"'0 .9M 

.673 .;~ .SolS 

.SOO .620 .700 

.-4&1 .500 .5(;0 

.375 .37S .375 

.210 .215 .22.S 

.I~ .I~ .125 

.IS(; .IM .176 

.U!12 .utI~ .(10)2 

. 112 .124 .141 

.1) .0 .1) 

.6M .7M .87S 

.MS .7M .875 

.SGO .MS .1.\0 

.t;0 .5-40 .625 
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SUSPENDED CEILINGS 

In Ft, No. 176 

Suopeodfd ~ili_ a .. oo,..u..e\.ed wllenve. l~ .. _ry to oo~ oyer~ Il00. 
lramu ....... to 8KU ... Iolnt 1Ia~ ..w.... T~ .. m_ .-al ""Y~r .. v .... h .. ....r 0.I"" ... ....r 
~ and will pI'Ivtlll 1111<11" ool>de .... tioa 011 the IIl1der .ode 01 1"OOf Or llimUar ooId 
... rf_ 

T he .boY. lketchM abow "nral 'Y~ 01 .... pe ... on. ~'II. 173.110 ..... die method .. Md 
10. ceUinp ""rryi'" the d ead load of f..ami", Bnd vlalt..,. on y; Yip. lH, 1711. 176. Ibcw 
the metbod ueed 10. <>elllnp canyin, live loed. in addition to tbe dead 100dl. 

Tbe .... rioUi oi&eo 01 banae ... ban a Dd cbao",,11 for ,be o.w~ral '>'~ of I~nded ~il. 
I ........ 'iveo io !.he u.ble belo.... T he omlll d ... ooelllhouLd be ... red to tbe 10..,;lI.di .... l 
bIt. .... iu. No. 16 coppef wire. and the upo.oded metal oho .. Ld be 1","'oM to !.be Im.tl 
channell io the ...... war at In.,. .......... When. ribbed upaD<iM .... uJ io .-d lbo 
.. "all ebaonell an omlueci. 

F .... opecial oo!>ditlo ... of Ioadi ... IlDd fl)&riol. dilf...,1It oi_ IMm t~ Ii.e .. abOllld 
be .te.IcaM. 

SPAN IN ~'EE1" 

3 , 
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TRUSCON %. HY-RIB FOR FLOORS AND ROOF SLABS 

SA n : 1.0"08 ."OR)f;H !l Y·R IB SLAns 
Safe r.o.dIlu~ll>de W~bt of SIal:>, F .... ~. LI~. Lo&d ~uet W.~bt or 8Lob. 

S P AN IN FEl."T 

B. M ._ I 'IOW I.> For n. M .• I'12WI..> • ..," Xl'!!; "'.boY._ . 
• '.,.. D. M._I'8WLJ, <I~"n 2'0% IrQ'" .bov., .... ~. 

HY-RIB, of plain Qr copper-alloyed s teeh In varloua gages, I, 
11.1110 used In place ot wood lath tor plalltered wan. and ceiling, and 
tor plastered partitions In which caflct the rib Is %H Qr %-, depend­
ing upon th e ,pan o"er which the My-rib lath II supported. 

, 
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USG 
SHEETROCK-PYROFILL AND WEATHERWOOD-PYRO­

FILL ROOF CONSTRUCTIONS 

TIPICAL. SHEETfl,QCI':....OI'...WrJ.THlM'.'a:o PT~IU a::t-IstlWct!ON 

\\'hene .. er alei'll fn.mlnlt . Ie uee<! (whether the root be flat, 4~ · 
pitched. monItor. "Ilwloeth. Pond. AIken. etc,) t he Inheren t vltlue or 
eI ther Sheetrock-Pyronll or Weatherwood-Pyroflll conUrllction may 
be employed a d .. antageou8Iy: the latter Increa8e8 h ellt InaulaUon and 
aCOll8tlcal correcUon. 

The Sheetrock-Pyroftll Roof Deck 18 a PO u red-!n·pl llce reinforced 
gyp~um roof conBtru('tlon over permanent Sheetrock or 'Veatherwood 
torm~. There a re no Jolnta for heat 10 ~II, nnd the monolithIc conatru c­
lion help •• tl!'ten the building Urllc ture. 

R egard Ie", of how great the ~paclng 18 between purlln •• the 
1':')'pBUm .pan8 only It',!, Inehe_the apaelng between .ub-purllna. 
The lub-pllrlln are d ealined t o ca rry the total live and dead load. 

Arter the relnfore!rg haa been 1,I"ced ov(' r the Sh eetrock or 
W('nlherwood p ermnnent torma, Pyron I la pou red and acreeded to the 
proller thleknt'a~. mllklng the total dept h o t the I la b 2% or :I Inehe., 
In<'ludlng the thick nella of the form. pyoronl1 con.I~t1l of try paum 
stucco. water, and 12% Iba, of fiber to 87~ Iba, of calcIned gypeum. 
Pytonn we!gh~ on ly U IbB. per cubic fool. 

CU rba, end w alll!, el<:., are usunlly eonat rue ted of P recall l Gyp­
.um Tlte. Curb. mlty nlBo be made of Sheetroek-Pyr otln or 'Vealh(>r­
wood- Pyronl! constru c tion. 

, , 
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DETAILS OF SHORT SPAN ROOF TIL E 
Note: All Tile Reinforced With Electrically Welded Galvanized 

Steel Mat 
r-_______ ;3~ Short Span Gypsum Roof Tile 

I.: 

' I ' II"~ [/. S. GYI'SU ~I CO .. ~ STE"~ I, 
1100". I)EC K of speci,..l copper 
bearIng steet Ie used in steel 
framed structures where u low 
pric(ld, Incombustible roof deck 
\s requir(ld. The deck plates ar(l 
18" wIde. Reinforcing ribs , 11,1." 
deep wIth ~- basIl, are rolled 
Into the plute 6" etrs. Plate laps. 
not les8 than 2- In len"th. are 
dIrectly over purlins. I nterme­
dIate stlrrenlng beade midway 
betw(len r(llnforcing rIbs are an 
exclusive USG feature. 

0." 
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13i" 

lW' 

I : 

TRI-RIB STEEL ROOF DECK 

Trplcnl Cro~" S~tlon o r 
Trl-nlb Hoot De ck 

SPECIFICATIONS 
MAT .. ; It I A I .. WhereVer 
possIble the deck aheels 
shall bo furnIshed In 8uf. 
flclently long lengths to 
span eontlnuou~ly 0" e r 
three or mOre purllns. 
All end laps shall be of 
t h e overlappIng t YPe and 
Shall occur only at purlln 
pOInts. 
"AINTINO 

Roof Deck and Ace,",,­
sorle8 shall rece ive one 
standard factory baked­
on coat of pro tective gray 
paint after fabrlcatlon . 
IUIEC'I' IO N 

For Clipp ed Jobs--Qne 
purUn clip shall be USed 
at each purlln at the SIde 
of each deck sheet. Pro­

" !de one Intermed iate clip at all Side laps for spans up to 5 fL-O In .• and 
two IntermedIate Clips for all ~pnn~ exceeding 5 f t. · O In . 

For \Velded Jobl!---Ono "'-In. fi llet weld, "4 In. long, shall be provided 
III each purlln at the sIde o( each d~k sheet. W herever end laps occur, 
the upper deck sheet 8hall be wolded to the lOWer deck 8hoet at the SIde 
of each deck sheet. 

Sid e laps shall b& fast&ned together by electriC arc weldIng. one 
weld t o be used on spans UP to 5 tt.-O In. , and two welds to bC used on 
spans eXCeedIng 6 ft. - O In. 

SAFE UNIFORM LOAD PER FOOT 

For AddItional Information Send for Catalog-Addres&-Sce I ndex. 
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OWENS_ILLINOIS INSULUX GLASS BLOCK 
Dlm .. ,,,oIoII '1'n lole 

To determine clear opening size 
tor glase block panel" uee dimen­
sion! given below and add 'Ii" tor 
the width and '!\Ie" 
for th e height. 1<~or 
modular layout a. ~ H 

mortar .Joint 1$ re _ 
Quired. 

Additional Infor mation 
Send Por Catalog­
AddreH8-See I ndex 

IIII 
,., .. " .. , :":!:' ~~~"~~1~1 ",,,, ~. :: . 

.. , .. ". " 
:[':"~'~~~~l:::~::31~~] ,,,"" ""': 1 

NEAD 

", .. ,," ""1~'i'~~~~]~~~~~~~~ '"''''''''' ''''1''''' 
., 

'''''''' '''Ii' +'" ~~~ 
"""""'~ 

JAMB HeHlIl T 

::::::::1 .:~ 
SIll SECTlIII ' e" 

De Blgn No. 7 
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STEEL SASH 
In modern nre-proot. Or ,eml ftre-proof construction an d w ilen. 

building laws o r ftre regulatlon8 requIre It, steel 88811 Is uatro In place 
or wood Baah. Steel Bash Improve. the general appearance of a build_ 
Ing and provides maximum illuminatIon of t he inte r ior. 

GLASS SIZE S<: >i £OVLf. 

........ , ..... -...... -- ....... ~-
~ ""J.~ 
~ "~"'" 
~ 
~ 

. ,,.,.. . ..-.. ........... ..-.. 
':,:..~ ...... ';.~i.;"""..:;.:. :.":: =--.. -'::".":~:"': _ .. -. .............. .,... 
~ ..... "" ........ "" ".-... "", .. ,..,.., """ ....... ... , .. t .... _~·.· __ .......... " ........ """" -... ". '," .. ,." ....... . ..... , ........ a"n .. . 

The above ~k6tche8 gIve the ail:cs and ventllator locatlon~ or 
F e nestra Steel Sash. Other steel s8sh Ie Quite similar In size and 
const ru<itlon. 
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STEEL SASH 
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STEEL SASH 
f'~ ...... , ........ , 
) .-

t·.,· . .!.', It II " 
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" ~~ ~ 

•• >l' T YPl. -I 
c-..._ .. _> TYPES , 

·l"'~ 

-'i 

i,~ 
• 
lY"".!. COM&!HUlOW 

. ; ,;.;;;";; .. .. horizontally !)Ivoted, and lIecurlty windows. 
mallonry at Jambs f or 

., , 

na~ment 
Window 

Additional Information Send for Catalog-Addrell&-See Index. 
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SOLID BR.IC\(., 

~~ rI 1 ~ 10; -
.iPl 1 I II! i I, ' , , 

~UD WiTH FlU5H ~INTtL 
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, 
i 

STEEL SASH 

!>TRUCTURAL STE.EL 

~~h'; 
9 : .• ANGLE. 
; , : HUD 
't ' 011: JAM& • , 
I , , 
! 

, , , 
O! , ' , , 

ANGLE. 
SILL 

'=:ii: ., 

... ..•. 
,-,.,,~. 

O!"-.~ 

ALlER.NAl£. JAM& (OflstT) 

CONCRETE 

- . . . . 
I 

r . ., _ .... . , ,- ..... 
. . . 

For Addltlonal Information Send tor Catalol"-Addre&a-8ee Index. 
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CORRUGATED SHEETS. 
Corrugated sheets .re uaed for roob .nd Iidea of bulldlnga. Thll), 

.re ulually 1.ld directly upon the roof purllna and held In placlI by 
me.nS of cUpa of ,ted hoopa which encircle the purlln and are pl.e .. d 
.bout IZ Inchu apllrt. Special c.re muat be taken that the p rojecting 
edgea or the corrugllted aheeta at the eavea and gable e nd. of t he 
roof .re well 8ecured, otherwlae the wind wJII loonn the , heeta. 

Corrugated aheeta are made In the ahee ghen In thto tablell. the 
alze mOil generally uaed h.a nominally !!>i Inch corrug.tlona (actual 
width !* Inchee). about !>i of an Inch In deplh. The gauges trll' 
quenU)' uaed for roonng are Noa. 10 a nd n, U. e. a tandard- gauge. "r one corrugallon Ie meant the double curve between corre· 
apond nil" polnu, and by depth of corrugation the grealeel deviation 
of the curved aurfacee from the atralght line. 

One and one_half corrugatiOns are aUowed fo r Jar In the wid th 
of the sheet and 6 Inches In the length for ths ueua Quarter pitch 
roof; one corrugation In w idth .nd 4 Inches In tha lenil'th of the sheets 
Is uaually sJlowed for sIdings. 

Corrugated eheets are rurnlahed In standard lengtha of 5. S. 7. 8. 
II and 10 feet, and with a covering w ld lh of U Inches. when laid with 
a lap of either one or one and on e · halt corru(I'ationa. 

By ezperlmen t It has ' been determined that corru(l' ated sheet ateel. 
,. Inch deep and 0.035 Inch thiCk. spanning S feet. begsn to give. 
permanent deflectiOn with a load o f 30 pounda per square foot, and 
that It collapaed with a load or so pou nds per a(lu,u foot. The dla· 
tance bel wen centers of purUnR ahould. therefore, not u :ceed 6 feel 
and ahould preferably be Ie .. Ihan thla. 

SAFE LOADS COnnUGAT~::D S H EWI'S 

Gauge 
S' O· Sp.n .. ........ 1 
7' O~ Span ....... "'1 
" O· Span ......... . 
9' O· Span ...... ... . 

10' 0" Sp.n ......... . 

"" 0" SO, •........ .. , : 'g 7' 0" Span ...... .. . 
~t: 8' O~ Span ........ .. "8. 9' 0" Span ........ .. 

.. 10' o· Span ......... . 

Per Slo.eet 

53 58 
n 60 
40 H 
35 n 
U 3 4 

.. 
." .. 
" " .. 

24122 201 

, all u~, m, 108 IS! 15' 
'4 111 HI 
85 108 127 
85 108 127 
73 91 109 
64 79 115 
U 70 85 
51 84 78 

.. 
282 
In 
• n 
us ... 
'" '" '" '" ." 

" .52 
so~ ... 
m ... 
.n ." ... ... 
'" " Inch Ie t aktn •• depth Of 2!>i Inch corrugatlona, * Inch .a 

dep l h of 1 ~ Inch corrugations. 
The following formula hall been used: 
L=Supporled lenll'lh of ahu t In Inche'B. 
t=Thlckneu of IIheet In Inches. 
b=WLdth of aheet In Inches. 

W 99900 t 
L 

d=Oeplh of COlTugatlone In Inchea. 
W=Breaklng weight dlatrlbule'd In poundL 
'f S.fe loudll per Sheet between 8uppor lll. 
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CORRUGATED SHEETS. 
o.eriplion of Corrupwd S~ Are. 01 CorrupWd Sheela. 

Con\WIAtionl 1 Wl<hh 11111. Sq. F~ in I S~t Sh ... ~ in 100 Sq. " 
wOw , ~ I I ""I ' I..,';,~th Corru •• ti011ll C(I ....... ilOIlI 

Noml>1 Aet·l Pv:.! be. Full IConTl 
II&! 1111. S~ ShMc App ..... 

• 'U 

uU " " , 
" " " al, " " " III M " " U " " " U . '" " " Sc.o.ndard length •. ~. 6. 7. 8. II and 

10 ft m ... imum length. 12 fe.. for 6" 1.0 
1).(" ColTUi:ac;<.>n&. 

, ... ... 
Conll­

Plio ... 
lneh .. 

CORRUGATED 

Sh ... t 3". 1).(" '" '" 'W , ~. ." 'II'" H" 2~/" w 

6 0 11.&7 

l~ 
10 .• 2 8.67 ." ... ,. 14 .00 " 12.&0 7 . 14 '" '00 .. "" IS 17 14 .~ ." ... .... •• 18.67 '''' III .ft7 ". '" .00 

'OS 21.00 "'" 18.76 •. 76 '" .. " ... "" 21 117 " ... .. " .. , .. ., 1<1 4 ".00 '"00 26.00 3 .67 '" ' .00 

SHEETS-PAI NTED. 

. . ... 3JII 271 :l17 1113 1&0 I3cI 12:.1 110 00 tI3 16 Ilo8 
271 217 1113 l.'J(I 136 123 110 00 sa 76 68 

'"7'' ' '339· 271 217 163 ISO 1:wI 123 110 116 III 16 68 
•.......•. Z71 ~17 163 150 1)6 1~ lIfl 00 &.1 76 68 
.. ........ ...... . ... 170 1M 142 128 114 100 86 79 72 
..... ..••. .•••. ••. • • .•.•. .••. ..•.....•. II. 100 811 711 72 

CORRUGATED SHEETS-GALVANIZED. 
We;,:ht in Pound. peT 100 So:! ...... re •• ... t 

Nom. 

I 
Thleko-. U. 8. Sc.o.odard a ....... Dd Deci~ of.I> I lleh 

C«-

" 
, 

" 
, " , '" '" " I " , " , ,. , " I l' I " , " NO· 

llleh ... .100 I .078 i .C~1d I .OW I .oas 1.034 1·001 I .0:l8 i .OU I .02"l I .0111 I '" , .016 

~ .... '" "'" :.:32 '" '" '" '''' 124 H' " " .. 
'488' '3M. "" 

,,, '" ". '" '" '" H' " " " . U '" '" '" ,oa '" '" '" H' " " " • .... ..... "" '" '" ,oa '" '" '" H' " " " 'll ..... .... ..... . ... . '" . .... '" .... '" . ... '" .. " ..... .... .. ... .... . ... '" .. '" .. " The ~h~ per 100 oq ...... re feu ci'..,D ill ~;II& c.o.bleo do not iDelude .UO .. D .... 
for eDd or oide lapa. The folio"'; ... I.&~ It"'. the appro"mtlu Dllmbe. of "'",.,.. fee' 
01 oboee~ ~ to "" ..... D ..... of 100 oquare feet .. nd io t.a.ed 01> &beeUl of .... odard 
width.8G 'DCt.. IDII&. H lo,,*e. o. oboner oI>ee~ ,.,.. .-d. !..be number of 1'1 ........ feu ... 
Quire<! will vary accordi1l&11. 

Sq".re Feet 01 COrTllllat«! ShO!f!UI 10 Con. 100 Ii ...... re feet 

Side Lap 

I CorruptiOD 
l }i •• 
~ .. 

I .: .. d I. ..... lod,tII 

I I 1 I 1 I • 

l mlllllml H' H' 
'" 

• H. 

'''' '" 
• H' 
'" '" 
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,., 
GARAGE FACTORY 

WAREHO USE 

-0--

WOOD.ME'I'AJ, CLAD· 

OR ALL METAL 

CONS'l'RUCTION 

o 

MANUAL-OR 
ELEC'I'RIC 

OPERATION 
CONDENS IW SPEOII~IOATIONS 

The "OVERH EAD DOOR" opens UP--cornpletely out or the way. 
Operation Is smooth, qulo::k, silent. Available In any size o r d ulKn, 

Finest &" rade mate r lala obtainable are used, In stock o::on" t ruclton 
Sitka Silruo::e stile. Ilnd rail . and three_ply fir Ilan els are used. Stock 
slzu a re 8'x8'; 8':d' 6"; "xl'. Co".tructlon In other wood. on speelfiea_ 
Uon. 

All traek. and hardware are made ot .teel. Varyln.- gau&"e and Ilze 
hardwara I. u •• d wlth vo. rylnlll" .Iz" And w"llihl <loo rs. AI! mavin&" parte 
are ball bearln&". 

Any O f all ",ctlons may be arranged t o r &"Iass, only when specified. 
Patented locking device whl<::h operatu trom either aIde, seo::urely 

loeks. bolts and bars the door aero .. Its enUre Width, 
AnKle mounted t rack may be applied directly t o atee l 'ambs, as 

shown, but z·xa" taclni'S seeured to wall with bolts and made fiush 
with s ides ot opening may be used tor 'amb foundation. Facings s hoold 
extend 15" above header. 

The '-OVERHEAD DOOR" may be had In all-aluminum, all-steel. 
metal elad, or all-steel with rock wool Insulation eonstru c tlon. :f.'lat 
ca.emen! suh appearance construction also olfc red , 

WIf~:S AUOIU 'I' E:C'I'S S I' ''~ClIi'Y 'I'ltE o;OVEltllEAU noon" COll-' . 
SU I ..... VS AS '1'0 1I11SUfUM C J,EA.llAS Cl ES AT SlUES ANU 111<; ,,",, OF 
OI' I::' lI-' llI-' G. 

OVERln~AD DOOR CO~fI>ANY OF MINNESOTA 

For Additional Info rmation Send tor CUalog-Addresa-8ee Index. 
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STANDPIPES, TANKS AND PIPE LI~ES. 

I cubic toot of water welgha U", ]b~., and contalna;',i gall"n~. 
1 gallon ot water (U. S. ~tandard) welgha 8\i Iba., and co~t.alna 

231 cubic Inch.".. 
31 \i gallon$ equal one barrei. 

CAPACITY OF ROUND TANKS IN U. S. GALLONS. 
Per F .... t or Deptlo , 

1)".01 m 6 Fl . .on ' 12n~ 14Ft. ,on ,,~ ~n. ~" "" ~n " " T~U --- -------
~~8, 'M 14e.Sl 571.6 IHM3j 1 151.6 1504. 1 1000 .• n50.1 F' ..., 5287.7 &O t6.2 . . ". ". 71.MjllU 1153." XlI.a. U1.:H 7M,M .. ,,1.1. ... :SU Sit.1 et&.7 -" /Iq. n . 

'ro find the capacity of tallka of other 112.ea than g"'ell In table, 
look In the table tor a tank of one-hllit ot the given ~ Iu and multiply 
Itl C':APA .. lty by •. Or ono of ono-thlrd luI' ~I,. .... nd mUltlply Ita capacIty 
by 9, etc. 

I n the design of atand pipe- the h eIght Ilhould ne ver be more than 
ten thnea the diameter and preterably not more than eight tlml'll. 

The thlckllBIi ot platell Clln be determined by the tollowlng COIl­
.Iderallona: Allowing that the double' riveted vertical j olnta hlwe 
Iln uilimate .trength ot 70 per cent ot the groaa lecllon, and countill" 
the tenalle Rtrength at 60,000 Ibl. per aQuare Inch, the actual Itrength 
ot the vertical ,oint III n,ooo IbB. per IIQuare Inch ot gro .. eactron, 
T aking a factor ot Batety ot tour, we may allow a tenSile Sire .. of 
10.600 Ibll. per aquare InCh on the gro811 .action o r ot 15,aoO lbl. pcr 
aquare Inch on net aection, 

The telllllle atra811 In the ahell, per vertical InCh, I. T =pr, where 
p I. the nuld preaeure per aquare Inch, and r IB the radlue ot Ihe 

~z 4h 
cylinder In Inchee, But p= I" =0.434 h, where h la the head In teet. 

taking d = ~; .a the diameter In teet, we have, tor the thlckne.a of 
the ehell reQulrad at ally depth 

p, 
'-= 10500 ""O.OOO%~ hd (nearl)') 

'Vhere t I. III Inchea alld hand d In teet. 
The leaat thlcknesa ahould not be Ieee than one· fou rth of an Inch. 

It la not wile to try to uae platea thicker than one Illch. It Ihl~ doe~ 
not g ive the capacity required It would be better to duplicate the 
plant than to try to UBe thicker platea. 

TO nnd the thlckneea ot IIteel to he u Bed In hOllOW cyllnder ll under 
tenalon. eueh ae pipe linea. etc.: Multiply the IPecitled working prt'R_ 
lIure In pound. by th e radlu. ot the cylinder In Inchee, then by the 
faclo r ot lIafety, and divide the re$ult ohtalned by the tenalle IIlrell~th 
ot the Iteel multiplied by the percentage ot emclenc)' ot the riveted 
'oint employed. 
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ErFICIENCY OF RIVETED J OINTS OF VARIOUS TYPES 
IN PER CENT. 

I 
Rlve~ mv .. , Rivet I{ive~ Hivet 

Si.., and W SiM .nd pl'( Si .... nd 
f.1t, 

Sile and tt" SiM.od If Type of Joint Spad,.. PIt. S-pad,.. Rpaci,.. Spadnl .. SpaclOI .. ----------
Sinlle Riveted "" H" "" '" '" ... OS . OS, .... " .8 
'.ap Jo;o\.l lH"o.c. I»" D.c. U" O.e. 2,.." o.e. 2U" O.D. 

-----
Double Rivet.ed "" "" W "" '" n. n. n , 70.0 ro .• 
Lap J oin\.l IH" D.c. III" d.c. IU"o .•. IU" 0 .•. 2)4" D.c. 

----------
Triple Riveted "" 78. "" n. 

W' 
76.0 

U" 
16.0 "" 76.0 

Lap JoiD\.I I U " o,e. I ~" 0 .• . Joi" O.e. 2U" O.e. 2,"," o.e. 
---

Double Rivet.ed "" H" W' W' "" SO. SO S08 SO.8 SO, 
Butt Join,"- IU" O.c Itt" O.e. ).i" o,e. 2,"," D.c. 2U" o.e. 

f----
Triple Riveted W' H" W "" F ' 

" 88 87 ,lj '" 80.8 
BuU Join\.o 2!4" O.e. 3).i" o.e. U" D.c. 3U" O.e. 3~" D.c. 

The abo"" ~IU"'" a,.., for Atand.rd tank ApI'ON. The rivet A.,...,iDllPv." for double a nd 
triple rh-eted joiou iI the ahort pit<:h. The lonl pit<:h bei,.. double ID "".b ....... 

STANDARD WOODEN WATER TANKS. 

Ca8:j,ity In Weill:ht of IMide IMide Si.., of Wood 
.. llona Wa~r Diame~r ~ptb Jo;"'\.1 

""" 41667 ';\"'. 10 F} 

"~ " 
3" I 12"· 16" O.D. 

''''' """ "~ 
11 " 3"" 12"· 14" O.e. 

10000 """ " " 
.. 11 ,. 4" I 12"-IS" o.e. 

''''' " '0000 " " " 13 .. (" I 12"_12" D.c. 

''''''' U""" " " " 13 .. 3"" 12"_16" O.e. 

70000 "'''' " "~ " 109 " 3"" 12"·13" O.e. 

""" ""'" 
. , 

" " " 
.. 3" I 12"-11" o.e. 

70000 700000 " " " " " 4"" 12"-12" O.e. 
.0000 """ " ,,~ .. 

" " 4" I 12"_12" O.e. 
00000 416667 .. 

" " ,,~ 
.. 4" 114"-12" O.D. 

00000 00000o " .. .. 
IO~ 

.. 4" I 14"·12" D.e . 

''''''' WOOO " ,.~ " li~ " 6" I 14"·16" O.e. 
'00000 """ " ,,~ .. " 6" I 14"·1(;" 0 .... 

Capadti.,. .nd ..... i,:h\.l of ... nQ laken from Cald,,'ell' ... ... IOll:Ue of faclOry mutual 
"'ob. Suv.,. for unk. of 20000 gall. or te., 2J.i" thick. over 2(1.000 l alA. 3" thIck. 

De8ia:oa aod eIltimat.el of .tcellOwe .. for lupport of abo"" unb will be furoilhed upon 
appUut.ion, 
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WEIGHTS, DIMENSIONS 
AN D SAFE LOADS OF ST E EL CHAINS 

Diameter of Un .. Rar .l!. li. ...!! 11 .iL 1i .l!... 1i..J!. H _ ,_ '.!.!i.. ..!!! 
8 ' Len,th of Lin" <," Inchu (O"U!id~) 

Width of Lin .. 1$6 InchH (OuU!id~) 

1
"'3 AppTo~imaw Weiaht 
o LbL PeT Foo t 

I '" l}i 1M 2", 2" 2.J.i 2>i 3U 3>i 

~ In ' " 1.J.i Itt I}S 2'" 2]( 2M 

.46 .75 1.1 1.652.05 2.66 3.Z5 4.Z5 6.10 8. 10 IQ.Z5 13.00 16.00 
!! Sare Load in 
O"--::"CTC',,-=.,:'de:::'C"'C. __ II~ ~ ~ I.SS 2.M 3.~~ ~ 7.:>5 _W_."'_ 13.U 11.05 21.05 

Le",tb of Un" 
t nche. (Outside) I" In 1M 1/1 2,0,. 2,0,. 211 3'" 3)i 4'" 4M 5U 5}S 

~ Width of Link 
6 I nche. (Outside) ~ /I 1J.i I n 1,0,. 1M 2 2)i 2,0,. 3 3.J.i 3}S U, = Appro~i ..... t.$ Weicht = Lb •. Per Foot .M) 1.15 1.702.102.703.354.306.15 8.20 10.30 13.00 16.60 

I Safe Load in 
_":-CTC'C'::~='CdC'C"C. __ 1I .M ~ 1.60 2.00 ~3.oo 4.405.37 7.75 '_'_."'_ ,_,_,,_ '_'_00 '_ '_."'_ 

Lenlth of Link 
,".!l lache. (O"uide) 
" l Wid .... of Link 
vI.) Inoh. (Outside) 
!!~ Approximat.$ Wei,b t "s- Lbo. I'er Foot 
oj Safe Load in = T boUAaJld Lbo. 

I '" IJ.i I H l >i 2", 2U 2M 3 3}i 4 ... 4 '" 5", 6M 

M tI 1;Ii In ' ''' 1M 2 2",2", 3 3}i 3>i 4}i 

.S2 .sa 1.18 I.U, 2. 16 2.76 3.40 4.36 6.20 8.30 10.40 14.00 16.65 

.60 .81 1.102.25 3. 15 4.00 5.00 6.26 8.87 12.00 16.67 19.00 23.00 
I 

DIMENSIONS OF CRANE HOOKS. 
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P & H-STANDARD 
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SAFE LOADS FOR SLING CHAINS 

~ • i 
~ " •• • • H ""'" • 0 

~ • • • • , " ~ 'i. ~ --, 
• • 

J ! 
" '" .. 

-~ 
~ ~ .. --" ~ < -. ~ - < 

I g • u , " ! . ~ C> 
• ... i:t: .., z • ." -~ . .., 

~ ::: 00 

i ~t~ - " ... o A ~ 
t:l 11> .. p::j , 

0 =: :: .~ I:J 
0 S ~ . !3 0 • N Q g~ CI 

J I .-'-' ... ., "C ~ 

-=;0 • 
.~ .. • • 
1!~(/) • 
"' .., '" J 5' ~. < 

2000
1
' 8 ~.§ 0 s- .., • • · " ~~ • '. ., '. s ~ !:; J -" '" • Z • < 

~ 
" i ~ 

2000 , ~ 
~ 

! 
• 

~ N I V II:) 
.. 03ZI IJ 
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WIRE AND SHEET META L G AG ES 

'N DECIMALS OF AN INCH 

..:- -I - ~- --- , -- -_. - --w -- --= ....;..~ _w .. W - -- w::':" .!::"~ .... w.. 0..0 -~r:- I;;::;;-"- --- _Ww ~- -- --.. .::: .. -- -- w .. __ 

~ -~ .... - Ww -- w •• ~ 

'l: .::ere - 'l: .- - '----- ---- ----, .. .- - • ,~ 

~. ." - - - -••• •• •• .. ~ . . ,W. 
'h - - . " - - .w • 
,~ - - • - - -. .w. ~" - .•• - - >p. 

• - - - ~ - • , - .- ~ .. ~ , 
• .- .~ .. ,., .m .* • , ,. 0'.' ..... ... - .~ .M • • ,. ~. .- . - .- .m ... • • ,. .- .- .1.11 .~ .. , .- , 
• ,. - ,. .. . 1.' ' . ~ , , ,. ,m ,- .'''' ,- '. ." , 
• ,. - '. '. .'- M .m • • ,. '. ,- ."" .'. ,. ." • • • ,- '. . .. . '. ' . .'W " " • ". '. - . "" " . .,w " .. • ,~ ,~ - - - ,. .. .. • -, ." - .. - - .. .. • ~, - ~, - .- - " " .. .. n - -, .. = .n " " • - - .. - - - " .. • .. - o • .. - - " " • •• o • - - - - " " • . " ... .. - - ~ " • • - - .. OW - - • • • - _. .. - - - • • • .. .. .. ." - - • 
" " .. .. .. .. - - " • " .. •• - - - - • • " .. - •• .. - - • • .. •• ... w' O' •• ., • .. " •• ... ... O' O' . .. .. • " •• ... w' ... w. ... • • • •• .0'''' . " ... .0' • ... • • , •• ." .. O' 0 .. •• ... • .. , •• .. .. •• ... - .. • " .. •• .. .. •• - • • • - ... - -, •• - " w U . - .. -- - .. - • • • .. .. .. .. 

I 
- - • • .. - .. .. -, - - • .. 'w .. .. -, - .. .. • • .. .. .. - .. • • .. .. - - • • .. -, .. - • 

-!.~'1.~c:.:.~~.':ff.c:;,;::::.=!U' ,=:t...:o_,,=".~"'.; 
rJ1'.'':0.:::3~'-''':.-:t'..t.!t..:':::!'''".-=--·--'-- .... . ---- ··"1'-1 .... "T'"'I-I .OM iii" - .. .. .. .. .. • -_ ~_ 1_"1O" ~ ~ ~ ~ . -'"»1"_ ... ... - ..... - ..... 0- 0-
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SAFE LOADS IN THOUSANDS OF POUND S 

FOR RECTANGULAR WOOD COLUMNS. 
UNIT STRESS- lOoo LBS. PER SQ. IN. 

P-C(I-7~) 
P _AILo •• hl. load per "I. ;11. C _dkllnhle UII'\ comP'-~e aU" .... per lOCI".'. ineb. 1_ 

len,th of coIum ... in ,oeht& d _leu!. olde in inebe-. For .. ny oUler unit e<lmp..-ive .t._ 
divide lhe load civen lOT OIlY parti."l •• column by 1000 .nd multiply by the oe .. unit lire. 

For enm!)le ...... .."t t.o find the .... Ie lM<i ""mod by ... 8"18" ep'''"", column 12 lut lon, 
at .. lIoit .t..- of 800 lbo. 1I'l' 1<1"."" ; .... h. The U.bul .. load ill 47600, hence' 

4~~ z 900 _38000 .we load earried by "pruoe ""Ium ... 

For unit ,trut &dop~ by ... veral cid .. "'" p .... 236-231. 

• 
7 

8 

23.8 ~.8 49.8 55.8 69.8 83.7 89.8 107.8 125.7 13 1.8:153.7 175.8 181.6239. 304.2 378.0 

28.838.4 4S.0 M.4 M.O 81.6 88.0 IM.S 123.0 129.4
1
151.1 172.9 179.0 236. 302.6 376.0 

21.837.046.4 503.0 66.4 nI./1 86.3 103.11 120.1 127.6148.8 110.0 176.7234. 299.23728 

9 26.735.644.661.664.677.684.510·1.4 118.2 125. 146.3167.1174.2231. 296.0369.2 

10 25.734.242.6 SO.3 63.0 75.5 82.8 99.5 116.0 IZU 144.0 164.6 172.0228. pa.4 366.6 

II U.8 32.9 41.1 48.8 61.0 73.2 81.1 97.3113.4121. 141.6161.9169.6225. tm·0362.' 

12 23.7 31.639.447.569.4 71.2 71M 95.411 1.01111. 139.1169.1 167.1 m fs7.0 358.8 

I B 22.630.237.746.267.669.277.7 93.4108.7117.1136.7156.2 184.8220. 283.935b.6 

14 21.628.836.044.856.067.276.09121(1641 16113441636 1623217 pw.93502 

115 20.627.4 34.443.55-1.2611.1 74.3 89310401 13113201S091699215 F803488 

16 IIU 26. 1 32.6 42.062.663.1 72.6 81 2 101 6 III 1129 7 148.2 167 6 212 If76 0 345 2 

17 lUi 24 .6 30.8 4-0.7 110.9 61.0 70.8 86.1 99.21011. 127.1 14.'>.4 IM.0209.4f7!.9 342.0 

18 17.623.329.239.349.1 69.069.2 83.0 97.0 107. 124.7 142.7 152.9205. 268.5338.4 

•• 
•• .. 
•• 
•• •• 

16.4 

1M 

14.4 

13.4 

12.4 

11.3 

21.9 " .. 
"'., 25.6 

19.2 ~., 

17.8 223 

16.5 ",0 

15. 1118.8 

"'., 47.5 '" 67.4 81.0 

"'.0 45.7 '" OM 78.7 

35.2 44 .0 62.8 0<' 76.8 

'30 42.2 110:7 62.2 74.6 

32.2 "" 48.3 00.0 78.2 

31.0 "'.0 46.6 "., 70.6 

" .. ' 0<. 122.4 139.7 1110.3 "". 265.2 "" 
112.0 W, 119. 1 137.0 147.2 "" . 262.3 331.6 

, ... '00. 117.6134.3 145.6 198.4 ,.., 328.0 

87.0 ". 115.2131.7 143.1 195.4 256.0 324.8 

'U "'. 112.8128.8 140.8 '''. ~63.6 32U 

82.6 ". 110.2 126.0 138.2 '00 . p,., 311.6 
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SAFE SUPERIMPOSED LOAD IN POUNDS UNIFORMLY 
DISTRIBUTED FOR DOUGLAS FIR BEAMS 

faClors In Column ~'. """~;tvf~~';~{~.ir~;;jj~Ji~!':i;i;fon IIu rfaced slze~. "'or values of In. E= 1643000 Ib~. per SQ. in. 
line the defl.ectlon will crack 
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GEARS AND PINIONS 
Modern cu t g~n, made of various mllierla ill to m eet different 

requiremen t .. a re 20 'J, to r.O 'Jo more aUent and emclent In the opera. 
tlon of preaent high speed mllchl n ery lhan former gears. 

PracU<1ally all gelT'll hn"o Involute teolh with a 14 ~ degne pres· 
lure angle, thft r ack teeth having Itralght Iidea at an angle ot H ~ 
degrees from the vertical to meah with gears or pinions. 

It U I, I.:s FO il 0 1:::"11 CALt;U LA' I' ION"S , 
OUTLINE FACTORS Y FOR CALi~tjlr.G STRENGTH OF OllAR TBIlTH. 

Allowab le working at rclllles S In It.. pcr IQ. In. for calculating 
I tre ngth of gear tC<llh-wlthout allowanclI" for Impac t o r variable 
load S. T a.ble:. 

v _ Velocity In It. Der min. at p itch Hna. Sec tab la ,. :; = Allowable un t aue .. fo r material a t given Yeloclty. See 
table %. SA Y 

A = Width of taco In InChes. W _ 
Y == Outlin e facto r . Slle tablE! 1. -p 
P = Dlametral pitch. WV 
W _ Malt, aafe load In tba. at Illtch Hne. II. P. _--
lip _ .lb.lt. eafe ho ree power Gear wllt Transmit. 33,000 

~'or pitch dlameter- di vide number Of teeth by the dla metral 

For cente r dill tance 
between gearl 

For out.alde dlamet~ r­

'tor dlametra l oltch­
J~or circula r pltch_ 
For length of rack-

When order ing gUrI, 
Number required 

Nu mber ot tee th 
Circular oltch 

Dlametral pitch 
Face 

Borlt 
Pitch Diameter 

Diameter of hub 

pitch. 

add t he number of teeth In both gear~ 
nnd dIvide the .u m by dlametral pItch :II %. 
IId d Z to the number or te'eth and divide 
the sum by the dlametral pitc h. 
dlv l<1.e numbflr of tee th by pitch dIa meter. 
divide 3. 1416 by the dlametral pitch. 
multiply nurrrbElr of teeth In rack by cir. 
cular p itch ot gear. 

the follow ing Informatio n muat be given:-

Length o r hub 
Projection or hub on 

one or both ,I dee 
No. and alze ot keYII 

Materlll 

It the se dlmenSlona canno t be d rter­
mined, or are not a ll ft:lled by require· 
me nl, we can ulually make $atldncto­
fY gflar3 If the dl,tance betwefl'll een· 
teTl-nun.ber of teeth In each gear_ 
fac_borc--etc., a re given, and. It the 
numbt:'r Qr teeth can nol be determined, 
gh'e n. P. M. or each geaZ'-dlslan ce be. 
tween center.ll-and H. P. to be trana­
milted. 

P roper lubrication for e:<p0ged or enclosed gears III of Importanc' 
to obtain minimum w ear, lealt n olle, and hlghelt etncleney. 
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SI'UOOKE'I'S ANIl CII A IN !! 
Where the dillance betweien driving [l.nd drl"en aharta II too 

great for gea ... and 100 ahorl for belt tranlmlnlon. the Ule of ehaln 
a"d Iprock'''1 I. ""'Ilol laclor),. Althoup;h allghtlv hla-her In Inillal 
COlt, Chain tran l m l3110n I, warranlf'd for Ita poaillve' a. nd power ful 
aCllon and HI compaCln(!lll, o\·er belt tranlmilliion. There are aev­
eral tYPeR of chains-blOCk I roller. buahlng, and allcnt chaln~, each 
adallted to a particular var el)' of load. ve l~lty. and drlv-e. 

I NFO IUI ,\'I'IO","' REQ UIIIE!) "'II~;"· oltu.; nl"· G e llA ISS A.NIl 
!lPItOC IiI':'I'§, 

Ske'tch of "rive. ahowlng whelher horlxonta.l. verI leal. or IIa.nl­
Ing. Cha.lna ahould not be uaed on vertlcal drhe. If a.vo ldable. 

M"rk drive sprocket ,\, and drlvcn .'IP'·ocket B. and g ive direc­
tion of dr"'e by ... rrOW. 

Horle power to be tran,mltted_11 loa.d ateady. Irrcgular or pul­
satln~. a nd doe, the drl"e Itart or *'OP Buddenly. 

Olve dlala.nee bet .... een cen teNO ot ah:lfU with a'rnounl of "arlatlon 
for "dJuatment. 

TYI/e of chain. whether roller. block. or IIlIent. 
Pitch of chain. It, number a nd wld l h. 
Sprocket hub bore. 
Sproeket_klnd or material. 
Number of t .. eth. 
Numher and alr.e of key~ or of ae't ,crewa. 

IJ.~ I .TS AXU PUT,I.F."S 
Running under rapid load variations and [1.1 high Bl)eed. narrow 

thlek belta are more dulrll.>ble thall w ide thin beltl because of the 
latter·. alde'Way Illp and wave motion on the alack IIlde. 

Belta on pul"YII It- In diameter Cr lara-er IIhould be two ply, 
pulleyl over 20- In dla.meter "bou ld be tbree ply. and on pulleya 30-
Or over, four ply. The life' of a belt depfmdll upon the power tranll­
mltted, IllI IIpllce, and t he care glvon It, and not neCellarlly upon I" 
speed, when thla I, under 2,500 feel lIer minute. Oak tanne'd leather 
belta run with greatelt transmlealon efficiency at &5 to 80 feet I/or 
lIecond, and chromium Ire'D.ted leather bella at about 100 teet per IIIC­
ond, and under tenllion ot from 515 to 850 11011. per Iquare Inch of 
section respecU,·ely. The thlckne .. Inou ld be from 'No to %0 of the 
radlua at the pulley with I,h permlilible to chromium Inther, Rub­
bttr" 'be ltl a r e dellrab1c:: wbere exposed to weather. steam or vaporl!, 
as they are leou abllorbent and I!t retch leU. In Btrength. a thrflle or 
four ply, a flve or six ply. and a .e"en or eight ply rubber belt, II 
retl~cth'ely equal to a alngle. double. or triple pi), leatber beilt. 
Beltl ahould not be run taSter thlln 4,400 to 4,BOO feet per min ute 
and Ihe pullln!f atre'lla", per Inch of wldtb for a lis- l ingle ply, " .. 
dOUb le ply, 11;$ triple ply, and * - four ply leather belt .• hould b~ 
45 Jot'I., 80 Ibao , 110 lbl .. and 14 5 lbe., relpectlvely, to be most ef. 
fecU"e. 

The hOTle power tran.mltled by leather and rubber belts ot a-Iv. 
en width la calculated thu .. 

l Aoa tber IleU Itubber n,.11 
SD.RrW PWDR 

IH. P. = ~ 1-1 . P . = 12000 
Where 1-1. P . = horae power. !'; _ effectl"e pull or belt p er Inob 

of wldlh In lbl. al gh'en abo'·ei, D = diameter of drlvlnlt p ulley In 
Inchetl. R = number of revolutlona of pulley fer minute, W = width 
of belt In Inch"" P = number or pilei of be t, all baltfld on conta.Cl 
arc on pulley of not lUll than 180 de~ree!1J. 

1 ..... ·OIUIA']' ION ItI;: QUln.~) " ' li EN Olll)t::IlI .... ' G PUI. I •• ; "S , 
Kind or belt. ply and width. 
Pulley aolld or apllt, crowned or ,tralght face, 100lle or tla-ht on 

IIha.ft. 
Kind of hub, lIet acrew, key ~eat, Or apeclal. 
Pulley to be bushed, babbited, or left open. 
CUl t Iron belt pulleYII IIhou ld n ot be run at a hl&her rim ve locity 

tban ]00 teel per second. 
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no,'£: Dlt n ' ''''1 
For power Iran.mlnlon, where Nlqulre.men la ar'" beyond the .(­

nelent o peration of belt., the American SYltem of rope drive. ca n 
be economically 11&00. HIgh Krade manila rope running In m aChined 
g rooved aheavel 'e lu«MMUI for a toa dy I ran_mtulon o f pow er In 
like Or dlft'e rent planea at long dlatAncea between IIhatia. 

II O IU\E I"O W E R TItAIIOSlUT'11EIl .'Oll 1l0 l'E DRI VES, 

WV, 
F=~ 

~L P = 2V (T-F) 
• 3:11: 550 T = aODI 

Wh~re IL P. _ hor •• power tran.mlned per rope, V _ velocity 
of rope In feet per •• cond. T = lIAr. work In&, tenlllon In l~. per 
rope, }<' = centrUugal ten.lon in lbe. per ro pe. W = wel&,ht of rope 
per foot, D ... nominal diameWlr of rope. 

SHA~'TJNG 

Cold rolled Bteel IIhaftlng, ,moath, atrong and uniform In &ec­
CIon. Is carrkod In ttock In variations or % M dIameters to suit bear ­
Ings. couplings. pulleys. gean. sprockets. ste. 

CaLculate the horae !lowe'!" tranlmLtted 
Ing thu ,L.. 

r-or maIn power drive Ihart.: 

For IIns shatts Carrying pulle)'s: 

For amall short s harts : 

by cold I"Ol1ed steel shart-

H.P. = ~R 
"'i'I'5 

H. P. = DlR 

" H. P. = D-'R 
To 

Where' H. P. __ horae po"·er. 0_ diameter of ,haft In Inchu. 
R. P. ~I . 

Shafting un4~r sudden varlatluns of load ,houl(l be Increaaed 
In area and whe re gNlater .tlt!'ne .. II deSired. !. e .• & twist of not 
over nvs minute'S or about .08 degrees per toot or length of ahatt. 
ule the following formula, 
0 "" U ~H:"P. 

"""R 
The allow a.tll. distane. betw~~n hangrn or bearing, with a maI_ 

Imum IIne .. r denec tlon ot .01 Inch per foot or length f)f shaft. (L be'­
InK maximum (Il l tance between bearlngl In rnt) II obtained. t hus • . ---For bare ,hafl,: L = vnoDf. I __ 

For ,hafts carrylntr pulleYI. etc.; L _ V14 0D.' 
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TYPICAL CONSTRUCTION- DETAILS 

, , 

Fig, 177 

FIg. 179 

Jo'lg. 181 

I"lg, 183 

• • 

Fig. 185 

• • • " . , 

Fig. 11 8 

Fig. 180 

Fig. 182 

I n the a.bove detll lla FIgures 111 and 178 ahow two m e thodll of 
aU IlPortlng wood Jolau on IItee l beama with platn or anglu. In 
Figure 171 the beam Ie nUtlh wllh the' ceiling, while In FIgure 171 
the llteet beam would IIh!>w .. a plastered beam In t he eelllng. Fig­
ure. 119 to IU Ihow different I )' PU of Ilntel. for t h'" BUfPor t of 
brlek w a ll l over openlnga, Figure 185 .hOWA a typical deta l o r can 
Iron colum n and bea m conltrucUon ... Ith mini mum dlmen l lo nA. 
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MENSURATION 

LEN GTH 

C!rculllmnoe or eiRli - diameter X 3.141e Of d"/IIOUr X :If apptO.l , 
Diameter of clrele=clr.::umferene. X.3183 or 22 of dreum'e . ellco apprD.l. 

SOd. of.., ..... oIlPqual ptriT>hny ... ' .... _ d ...... t .. X .~1. 
O" .... 1tt of a .... oIlPqaal ptropbery .. Iq~ - ..... X I .Zial 
Side of -..ibtd oquare - d~ 01 eirde X . roa 
LrnplI 01 arc _ ~~"'""- X diameter >( .oosm 
Radi. _ .M4Z ,/ ..... 

AREA OF REGULAR POLYGONS 

~ "oly,.. _ .'" of """'" X ball perpo:adiculat d~ f...- C"t"III'" 10 ..we. 
Iq_ u. Ira,\lI 01 oat tide .,.d ",".ltip/J br _ .q",bt< ... folloor'" I&bk 

~ ..... No. or nob I. 
Triande , 
"'- • , ...... , 
" ...... • "- , 
~ 

, 
• -- " 

Trwde - '- X J.i pefl)tnd, .... b. bri.ht. 
T ... ~ - ball tbo .. m or "",roIlrl tob X " •• "mdituLv bro,:h 
Citelo - dia_ oq..-d X O.l"SM. 

_ .imuol" .. ·.1ft oq!IJmI X I7rllM. 

MuUipIJ 

.~ , 
L"" 
"" "" .. '" ~. I82 , .... 

Ri", _ .76$4 X Isq ..... '" of 0lI1.8ide diameter--1qu.,e 01 imode diameter.1 
Secto. of citCle-~ of arc: X J.i radiUs. 
Segment at citCle-Areo. of oe«or- a_ 01 tnanale when the segment ia _ and + the 
alea of tbe t.;"nllie when Iei .... nl ;. are.ater than temicitCle. 

Side 01 ........ that ohalllPqual ._ 01 ., .. 11 _ di.o ... t.. X .S86!! ; .ircuoof.ruCIII X .2821 
Diarotttr 01 .itclo that ohaII <'qual ..... 01 .. ......, _ lido or III ...... X I . 1m 
P ..... _ ... X I btipl. 
1lIi~ _ 100,.. d~ X ohort diaaoet .. X .783-1. 
&.rf...., 01 n'Ii ...... _ ., ........ 1 • ..- X IoeiPI + ..... or bItlI ....... 
&.rf...., of ",bo .. _ ,,~ . .. 1IN"fd x 3.14Ie 00" - me"ml ... _ X c!,_ 



ST. PAUL FOUNDRY & MANUFACTURING CO. 28J 

TRIGONOMETRIC FORMULAE 

~' 
A~D 

SOl..I..rrKJ;'Y ~.t;;>fGHr ~/ArtGLCS 

L _A . ~ . 0' .... J:J ~, =<A l- . ._8 
" '-A,.. A. i " .. r " 

.. ,," .. ,,-.4 . ... • 
_ TA .... a 

s, .~t:: A . < c ... "c. L!} ... G, c",""n.A ; . s~c. B 

7 ~~", ... A • ~. f '''''oot:~~ 8. ~ .......... c:A • .;,. 

6 cor..8 • Vc~..: .• ",-~..c"'" 
a rAN LJ 0 V 1t;.Q) (<" • .,y 

/z • . C" 'ICMe. A 

, .. _ 0' SN"o'A. h .-.... "' . .4 • C" c .... " 

10. b . C ..... A· a c .. " A • c s-.LJ 

11 d . C 0'r'Ps. A 

14 A.~ ~ C,C. 

IS A . ... b B,< 

I . C.o,b A,8 

17 ~.< A 

I. 

" 
'0 

ZI A~c .... 

zz.AilC; .. ,--

* . '/' ... A · c;o-!"ec A 

" < . 

". ": A. b 0' • ",':-) ' "',N C" 

w,f(A./J) . ;-;t. "',..,. (A-") 

... . -J ( ... ,1000'); 4/N i A· V'~~'"b~~f.r;~-"<" 
r;lVo t A · Vr .... liJ r ... ·<:j 

3("''') 

~ A • 2 V ... r ...... J( .... h)( .... ~J 
~. 

w"' .... A - .!r ... ·~rl-cJ 

'~A Vs(s.a)(S -b)($-c) 
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SOLI D CONTENTS 
Priam _ &rtl 0/ baIII' X ""!pend,,,,,!.,. "ichl.. 
Cylinder _ am. 01 _tion at richt .~ 10 .ido X LonJlh of oide. 
6p"'''' - diomeu:. cubed X .sm 

- ou,l_ X J.-I; dia...w.r. 
Py....."id or Cone _ &I'U ol b&ee X l ptf])endi.ula. h.i.I!hL 

AREA OF CIRCULAR SECTIONS 
, 

Cir cular S«to •• m " n p 

~@ Are,. _ H (lealt h ,,/ .re, m p n z ,adiu., r) 

_.,..,~ 01 ol",]e z .re, m p ~~n de,."" • . ' 
_ 0.0087266 I lIQu&.e of . .. diu •. " I ang1" 01 a .c, m p n, 

jn dea;reea. 

e 
Circular Selmen t, m P n, leu than half elf"''', 

Area _ ....... of ... tor. m " n p-a, .. a of trian,l" . m " n 

_ (lenKth 01 .,c,mpoz radiu.,.)-(uAiUII ••. -riM,bhchord .• , 
Clrcul.r Sq;menl, m <I n, " cott< t ha n h a lf clrc l ... 

Area _ ....... of .irole-area of ",ment. m " p , 
, 

CI,c urar Zone , t u ... y 

~8: A rea_ ..... " of ci rcle-(are. 0' .. ,ment, Ip., +.,..,,, of ..,.' 
ment, yq w) . 

• w 
Circ uli •• Lu ne. m p n I 

, A,ea_..,~me Dt. m P "_I ment, m" n. 

A 

~/ ~ 
l'o rnlUlae To FI(l:ure Bowl trlnJl: Truu Cl 

T o dc • .".m;ne radiu_R pr Fiut fiRu~ x- c' 

" Andn _ x+h - ,-
C 

SiDe of Angle __ 
R 

Th~o to 60d a rc .~" page 287 



ST. PAUL FOUNDRY & MANUFACTURING CO, 285 

MEMO 
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DECIMAL EQUIVALENTS FOR VULGAR FRACTIONS 
'!'be s.u ... in ~"l .. l «IIu"'''' lin tbe <Jo.oi"",l p'''11 in Inobe. 01 tbe r .... '''''' at tho ""I in .... umn matbd 

,n,'-. a....r ,Je.:, ...... "" ... 01 """ lOUl lot in ......... J f.-..i_ 01 ,""""'"000.< .. i .. ""'""'" 1.0 \1 .. , ,,hI. "' .... .,j 
fOOl. }::nml>lo, 'i i"0'-.12.\O ,nollta. l j.ilnd_.12.\O 1 .. 1. 
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, 30.37 ,.- I.OII~I 

0.02~0 , ,."'" 0.02778 
0.30480 " 

, 0.33333 
O.OIHO " 

, , 
6.02021 '" III.!> " 20.1168 '" .. " , ..... "'" "" "" 18$3.25 1m2.11 ..... '" 202&.73 , ... '"'' " ... , 10113.11 

, 1.550.00 10.7630 1.10$11 
0.:&4112 , 0. 16944 0. :77U! ...... , .. , 0.11111 
0.83113 "" 

, , 
25..2113) "'" 272.2.5 30.25 
4Otl.87 6272640 "'" 48(0 

'0000 101630 lltoW.9 

'-"-
1l0oWI$ 

0.10884 0.040"/1 
O. l srul o.h~ 
O.OftOIIt O.OIMS 
0.18182 OOtM5 , 0.2.5 
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'" SO 

3G8.407 ' :2.1243 

" .... <1' .7008 

0.03064 o.h471 
0.jzs.s1 o.hMlt 
0 .• 3173 0 .:ZZ06 

'""'" 0.:2066 , 0.00023 

'" 396.361 2.471D1 
102400 , .. 

39536.1 247.104 

0 .001 , 0.32640 
0.hOt8 
o.lnw .1-
0.02012 

0.8683' 1./lOII~ 

1.1.51.505 , ,...,,, 
0.112137 0.331159 , 

m$~"" 

~U&II lb.o.l oIlh. unb 

~-. 

0.0001 o. i 3M1 o.h 
o.~&452 0 .• 2401 0·11452 
0. t 02llO 0. ~ 3.S87 O'r 200 
O.tS361 0. ; 3228 O. 8311 
0.~252\l 0.&01e1 0' 1

252 11 
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'00 0.a8G10 , 
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EQUIVALENTS OF MEASURE 
VOLUME AND CAPACITY 

I e ........ Ur rn' _ 1000 ou. decimeter. dm' _ lOOOClOO ou .... Mi".eten, em'. 1 Hu •• I _ 10 
deciliter.. di _ 100 eeDtlliten. 01 - 1000 milliliten. ml .. 1000 <:D. <!leDtI_n. em'. or oe. 
I Hter. 1 _ 0.1 decaHur. dId _ O.Ol h ... ""l iter. bl _ I cu. d ... imeu •• dm '. 

Cubi" Cubin Cubic Cubic U. 8. Quart. U. 8. O.UOD. U. S. 
De-cimeter ' owes F..:ot. Y.rdo. Liquid. D~. Liquid, Dry. Buo.hw.. 

dm >. I ell. In. cu. ft. cu. )"d. ~ ~ ~ ~ "0. ---, 61.0234 0.03531 0.!130S ,.- '''''''' 0.260'17 0.22702 0.02838 
0.01639 , 0.&5781 0.~2B3 0.01732 0.01488 0. ~4329 0.h720 0. 34MD 
28.3170 "" 

, 0.0370-1 29.9nl 25.7140 7.48055 6.42851 ,.-
; &-I.MII . .,'" " 

, S07.800 694.2711 201.914 113.570 21.696~ 

0.94600 57.75 0.03342 0.hn8 , O.SW37 0.25 0.214M 0.02686 
1.10123 67.2006 0.0J889 O.!IUO 1.16365 , 0.Z9091 0.25 0.03125 
3.78M3 '" 0.13368 0.h9SI • 3.43747 , Q.S5937 0.10742 
HQ492 "'''' 0.15556 0.!S161 4.6M60 • 1.16365 , 0.125 
35.2393 2 1M1.42 1.24446 0 .04600 37.2368 " 9.30920 , , 

U. S. D ry Me"",,",, I buM>tti _ ", pe<:luI _ 8 ~UOI\II .. 32 <t.uan. _ 60' pinta. 
U. S. liquid M......... 1 call"" - "' quana _ S p'nta - 32 pl1. _ 128 Buld oWleell 
U. S. Apntb. Me"",,",, I ft. 0.....,.,. r3"8 B. d~ma, fi'i - 4SO minlm..m _ 29.574 eml . 
Britiah Imperial ,.110n dt)" a nd liquid ... e~ _ 1.03202 U. S. dry ,.Uon _ l.20091 U. 

liquid caLlo .... 
Bri.l.eh Imperi"I, .. lIon _ 211.410 ..... in. _ 4545.9631 em'. 

, 
Weicht of .... ter at mo.rimu.m density. 4 0C. 450 r.~, ,."d _l .... el. 

1 cu. It. _ 62.4283 II>$. ........ 28.3170 q. 1 .... 'n .. _ 0.5780-1 0 ......... 16.3872,. 
I pll"". U. S. H1uid - S.:W5451tJ.. _ 3.18M3 .... 
1 pll"", Britieh mperi.l .. 10.0221 1tJ. ... 4.5459631 k,. 

MASSES AND W E IGHTS 
I.,.."" ,-IO~ '!it; IOO oent ......... XIOOO mlllif, ............. 
I fr:'.:; ,_0.1 deeo.a .. m. d -0.01 h ... tocram, - 0.001.ki ocr-m. q. 
1 "ocram, ",_ 1 cu. decimeter of .... Ur or Hu. , 40C

S 
450 r. ... and _1 .... .,1. 

- 15432.35639 ani .... U. S . • nd Brlt.ieb tandard. 

! Oral .... 
Ow>_ POWlda T OM 

"'10- Troy. Avoir .• Tro)", Avo;' .• Nn. G_. Melrin, . -. ~ . 0 ..... 01 .• V. lb .... lb ...... Sbort 
22r:O

nl'b.. 1000 .... 
's. "",,,. --- --- --- --- ---, 15432.4 32.1507 35.2"7-10 2.67923 2.20462 o.hll)2 0 .&9842 0.001 

O.t&-lSO , 0. :2083 0.12286 0.3 1736 o. t 1420 0.l7143 0.~6378 0. ~6480 
0.03110 'W , 1.09714 .""'" 0.06857 0.~3-I2'lI 0. ~3061 o.hllo .,,,,, 431.6 0.91146 , 0.07595 .. ..,.. 0.~3125 0.~Z790 0.32835 
0.31324 " .. " 13.IM1 , .. "" O. tU14 OJ3674 0.13732 
0.-153.59 ,- a.Ma3 " 1.2 1528 , '.00000 0. ' .4640 0.,",532 
907.185 .. ".!'.'."" 29160.7 ''''' 2430.56 "" 

, 0.S9286 0.90719 
1016.05 := 32666.7 " ... 2722.22 no, 1.12 , 1.0160.5 ,- 32150.1 35274.0 2619.23 220-1.62 1.10231 0.98421 , 

I oudee .voir. -16 dr.me, noir. I ouace troy _20 pennywei,h •• d ...... 
I ounee .POth .• 3 -s d .. "",. 3- _ 24 ... ..,pl .... :}) _ 480 craios, cr _31.1035 ,. 
I hundrfJd"",irbt _ I/20 lona: ""n." qu .. rten,.8 ''''' .. e''' 1 12 1tJ.. _50.80Z4 k,. 

Nota ... o ... :.:,te"'" indi .. t-e tb.t!.he ~·t·t. e.., ...... "" be ,.,placed b)" 2. a.f.ete .• ciph ... 
E:o .. ",ple-I ,rain -0.~2083 ... 002083 .... t. 1 crain _0·t&-l80_0.00006480 k,. 
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273745 
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"""" 367123 
0.IOI{l8 
107.677 778.104 
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EXPANSION OF BODIES BY BEAT 
The linear coefficient of upanoion of. body i. the rRt".t ,,·hieh the unit of !en,W. eha .... . 

under "O""'taD! pr ... u ..... with an inerea"", of unit 0. one de' .... " of u,ml?C ... tu .... : th" WiU ........ ... 
f...,., ooeffident of ""pan.ion i •. Rpproxim.tely. t .. o tim"'. and the oub'oal Or volumetrie coe!!l­
eient W.ree tim"" thelin"a. coeffioient of e.pansion. A ba •. if not fhe.!. und"I"JOOO. eh.nce 
in lenltb _ Itn ... b" .... I i. the length of th e bar iu ineh .... I the number 01 dec ........ 0 the.,..,..... 
pOndi ... linur """ffieient: if fize.! al both ends. the inu,tnal ou ... ~r unjl of .rea_UtE. 
pound. ~rWiu.re inoh .... he .... E i. the modul .... of e! .. l.icity. and th .. t.otal tem~ ... tu ..... tr· __ 
AtoE. pound •• wh ..... A i. the erooso .... tion of the b .. in WiI1ll.e ineb.,.. 

To find the inc ....... of. bar due to an inere ..... in u,m~r.tu ..... from the table. multiplr the 
I"",th 01 the bar by the icere ..... in d ........ and by Ibe coefficient for 100 deer_ •• ud d lride 
by 100. 

COEFF ICI ESTS OF EXPANSION FOR 100 DEGREES_lOOn 

Met.l. and Allon 
Aluminum. wroll&bt. 
13,.0:-- ..•.•........... 

wire .......•... 
Bronze . . ........... . 
Copper. . ... . 
German Sliver ....... . 
Oold •••...•......... 
I ~n. cut. ~rty ....•. 

wrouc t ....... . 
.. wire .....••...•• 

Lead ........... . 
Niokel. ............. . 
Plat.inum ........... . 
PI.l.inum-lridium.16')l, 

Ir ............... . 
Silver ............ . 
S_I.e .. t ......... . 

.. bard ...... .. 

.. medium .... . .. . 

.. ... ft .......... .. 
Tin ............... .. 
Zine. rolled ......... . 
MIKell _neou , Solid. 
Gb .............. . 
Ortpbite •......•... 
Gutta-pe.cha ........ . 
P araffin.. . ....... . 
po""'l_in .......... .. 

.00231 

.00188 

. 00193 

.0018 1 

.00168 

.00183 

. 001,loO 

.00106 

.01120 

.00124 .""" • 00126 

.00000 

.0008' 

.00192 

.001 10 

.00132 

.00120 

.00110 

. 00210 

.00311 

. 00128 

. 0011)1 

.00107 

. 00101 .""'" .!lOIOZ .""'" 

. """ . """ .0000' 

.00159 

.00070 

. 00000 .... , 

.00107 .""" 00'''' .""" .""" .00117 

.00173 

.OOM' ..... 

.03322 

. 0 11>47 .""'" 

Stone and M ..... nry 
....ht.r lIla.oonry ..... 
Briel< ma.oonry •.••• 
Cemen~ portland . . • 
~?erer.e ..•....••.• 

ma.oonry ... . . 
Granir.e .......•..• 
Li ...... "'ne ..•... . .. 
Marble ........... . 
Pl .... u,r ........... . 
Rubble lIla.oonry •... 
Sand.ftone ....... .. 
Slst.. ........ . ... .. 

TImber 

fJ~Ple f ))I.rall.1 i 
o..k '" Jibre 
Pine 

~r."le lJ6,'r.rn~ I 
Pine r fiber 1 
liquid Sub.tance. 
AI<;obol ... : •..••..•. 
A<;\d. nl\.no ....•.... 

...Iphune ..... . 
Mereut)' .......... . 
Oil. turpentine .... . 

.""" .""" .00107 
.00143 
.00120 
.OOOS< 
.oooso 
.00100 
.001M 

. """ .00110 

.00104 

.,'" .00031 
.""" .om. 
.0000, .""" ...... 
.000" .ooon 
.00036 
.00061' .""'" 

.00037 .0002l-

.00004 .00036 

.00049 .00027 

.CXlOM .00030 

.00S8 .0002 

.0048 .0027 

.OOM .£J03O . 

.0034 .0019 
Yllllloiric EQllsIM 
. 104 .OM 
.110 .061 
.003 .035 
.018 .010 
.090 .000 

EXPANSION OF WATER. MAXIMUM DENSITY_ I 

~I Y,'.m, lie, 1~lie' I Y,'.m' l'e'I Y"'.m'_II~1 v"'.m' II~I~ o U)OOI26 10 U)0(12:>7 30 100423-1 W 1.011877 10 1.02238~ 90 1.03582"9 
• 1.000000 20 1.001732 40 1.001621 fiO 1.016954 80 1.029003 100 1.0-13116 

CourtellY Carnf'gie Steel Co. 
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APPROXIMATE RADII OF GYRATION 
COMMON BUILDING AND BRIDGE SECTIONS 

~T~'::6d :1ltrrno
a.J26 

r-%-t ?2 

l!rr- J1"1 · o.~/1fo 
, 1 .').I'°a;26 

< 

~y:':JU 
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NOTES ON RIVETED GIRDERS 

Riveted girder. are ulled wher e the load to be carr ied exceed. the 
capacity of Iln&"le I beaml, or &"Irderl compoled of two o r more t 
beam. with aeparatotll and bolta, o r with plAte. riveted to the top 
and bottom nan .. ea. 

On pagea 30% to 307 are table. giving Ihe safe loads t or riveted 
plate and an&"le girders based on an extreme nbre Itreu, due to bend­
In&". of 18.000 Ibs. on the net uea of the aecUona. Where the &"I rde rs 
Ipan a dlltance u:ceedlng twenty tlmel the width of their nance. 
they mUlt be braced laterally. Web Itlltenerl mUlt 11.110 be provided 
at the polnu of bearing and of eoncentrated 10adl. Where the dl. ­
tance between the nangel II eQual to Or &"feater than Ilxty time. the 
t hleknE .. ·g of the weh, Inter mediate Itlltneu mUll he p rOvided at dll­
tancel appr oximately equc.1 to the depth ot t he web, but not to ex· 
ceed 6 tee t ; t heae will preven t huckllnll' of the web. T he depth of 
&" Irderl ,hould he ahout one-tenth of the IPan In feet. 

Care ahould 11.110 be taken In arranglnll' the rivet epactng tor 
connecting the nanllte anclel ttl Ih .. wf!b. so that aul!l.clant r lveta a r a 
provided to transmit Itrealea which act between theae two portlonll 
ot the conelrucUon. The IPacln .. III any point along the girder may 
b. obtained by the follow In&" formula: 

Where • , 
h 

S 

= 
= 

". 
tho 
tho 

'h 
p=­

S 

pitch of the r lveu In the nan .. e anl"lea, 
... alue of one rivet In bear ln&" or ehear . 
d lllance between tho center line. " rivelll. = the total ver tical "h ear to pound" •• tho 

conll~eratlon. 

In Inche .. 

tho extreme 

point under 

The above formula glvu the theoretical IPaclnll': the riven 
Ihould not be Ipaced to eJ:ceed , Inchea In any panel. and the pitch 
obtained fo r the maximum load In any panel I, usually maintained 
throughout that panel. When concentrated 101.(1, are Impoled, addi­
tional r ivets Ihould be added to take care o r thll load. 

At t he endl ot t he gi rde r, a nd t h r ough the end IUltener •• lum­
clen t rivet. Ihould be provided to carry the maximum end reaction. 

See 11.1.0 Page 227 on girder •. 
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INDEX--Cont lnued 

R 
RadlJ or Gyration. Circular and Square 5&<:1Ionl ................. . 

~\~;!, cg!!t~~e v~.r.'~~.~ .~~~I.~~~.:::::::::::::::: ....... :: .. :::: 
Railroad Raile. Propertlu and Dlmenelon. of .................... . 
Rectangle., Momente of Inerlla .................................. . 
Repal"" Machinery and EQuipment ......... , .................... . 
Ribbed Bolt_Information .......... , ............... . 
Ring. and Cove",. Coal and Sewer ................. . 
RIllgl and Cove",. 'Vatertlght ................................... . 
Riveted Olrde .... Not .. on ........................... . 
Rlveled Olrde .... Saf. Load. .. . ......................... . 
Rivet Holel, Deductloll or Area....... .. ............ . ......... . 
Riveted JOlnll, Etr";:lency, Data on .... . ............. . ......... . 
Riveted Work. Gaugu on ............. .. . ......... . 
Rivets. a nd RIveting. ConvellUonal Slgr,. 
Rivet •. and RivetIng. General InformatIOn ... . 
Rh·ete. and Rlvellnlf, Spaelng ....................... . 
Rlvete. Silftcing ror Caulking ....................... . 
Rlve la. D menalons and Len~th ..................... . 

Beeentric Groupa. Rlveta ................... . 
Maximum, Anglee .................................... . 
Max imum. See DhnenalQn. and Propertle. of Beam •• 
Channell etc. 
Shearing find Bearing Value of ......................... . 

Roof Decking .... ................ ...................... . 
Roo t Truuee, CflLcuLatlons for .................................... . 

Roonng Materl~r.peWe~~ht","oi·::::::::::::::::::::::::::::::::::::: 
Roof., VariOUS Typea ........................... . ........ . 

Nolel Qn .................................................. . 
WInd Preuure ..................... . ........... . 

RoPfl Drl"ea ............................ . ......... . 
Hope, WIre. Manila, Strength of ...... . 
Bound aa .... Tenalle Strength ........ . 

Upse t Dlmenalona . 
WeIght. and Areas 

, 
Angles aa Beama ........................... . 
Anglea In ComprelJllon ............. . 
Angles In Tenllon .......................... . 
Angle Siruu .................................... • .... 
Ban. Round and Square In TenaLon ....... . 
eeama. Notel on ......................... . 
Beams, WIde l>1ange Seellolla ......... . 
Bearing on 8<)11. .................... • 
Cast Iron Columna. Explanation of Table ....... . 
Cut Iron Columna. Round, s:..uare, Rectangulsr 
Chains and ChaIn SLIng, ........ . 
Channela Laid FLat ..................... .. 
Columns. IJghl ........... . ................... . 
Concrete F'Loor Slab, ..................... . 
Corrugated Sheets .................................. . 
Crane Hooks ............... . .. _ .............. . 
F'Loor Plale-Safe Loada ... . 
Gas PIPfI Columnl 
I Beam Columna .............................. . 
JunIor Beam. ... . ............................. . 
Junior Channel ......................... .. . . ......... . 
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Snte Lou(h~. Light Benm,. Jol'" 
Piles .... , ............ ', ....... . 
P in e 
Plank Floor8 ....... . 
Pla te Ilnd Angle COLumns.. . ........ ,. 
Riveted Girders .....••....•.••.... , .... , .... 
Rh'ets •........ . ...........•....• ". 
Rolled Steel Slabs ....... . 
Standard Amerl('nn Beam" ............ . ......... . 
Standard Amulcan Channels.. . .............. . 
Steel Columns ..................... . 
Tile. ConcNlte FIOOrll ....•......•. 
'VeldhlK .....•.•........• .•...•.•.• .., ....•.• 
' Vood Colum"s Iln.l Wood Bentns ...... . 

SI. P aul B uilding COde.. . ...•..... 
SlIfely Treads 
Suh. St~el ........................ . 
%we (H&:A) . ........••.. . ........... . 
SCNlw,. Wood., Sizu ......... . 
s.:-upI)@n. CUI Iron........... ."....... . .. , ........... . 
!;eCllon Modulu8. I~n," •................................. 
~cllon. on Iland. HI<X'"k ......... . 
~eparaloMl. Sleel .................. . 
Sewer Caallng>!. Rlnkl and Cove ... 
Se"'er Grate! and Frames .... . 
Sewer Trap ................... . 
Sltattlng .......................... . ... . 
flheet Metal. OaKe!! ...... . .......... . 
SIteeta. Corrugated ................ . 
Shutter Eyes. Cast Iron ................... . 
Sidewalk Doon. Ught and Watertlgltt 
f;1J11. Cut Iron nnd Ste<'1 ................. . 
SLab .. Calculation. ror Column •.... 

Safe Loads on Rolled Steel .................... .. 
f;leeve N'ul8. Dlmenslon6 of .............................. . 
Smokeuacka. Cast Iron ................................ . 
Specification •• American Soclely ror Tesllng Materials .. . 
SI)lke. and Orlft Bolta ........... . ........ . 
Bplkea nnd Nall~. SI&eI .......... . 
Sprocketa a nd Chains. Nolu on .. . 
S(tuare Dara, Tensile StrenKth .... . 

Upae t 0"nen810"a .. . 
Weight. and Areaa .. . ........... . 

Stair, Circular ....................................... . 
Treads. Risen lind String. 

Standard C<:>nnectLon., Beama ., ........... . 
Call I ron Colu",na 

Star Struta. Value or Anclu ................. . 
Steel noor PlBtes. Size. and Sate Lolli" 
Steet Deck Roor. ..... . ........... . 
Steel I)OOMI. Barred and P late .......... . 
Steel Door sma ....... . ............. . 
Steet. lIIgh TenSile ........ ' ..... . ....... .. 
Steel Jamb Guard!! ... ....... . ......... . 
Steel Plate. A rea of .......... . 

\Velghl or ...... , ....... . 
Steel RlUIh ... . ............. . 
Steel Sheets. Weight or ............. , .... . 
f;teel Thresholda ..................... . 
SUrrup.-. Sincle and Double., .... ············· 
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I N CE X--contlnu.d 

Stock or Steel Sectlona on liand ....... . ................... . ..... . 
Stovel. Station and Caboole .................. .. .......... . 
Strap Anchor. ........ ........................ . .......... .. 
Streel f.'ramel and Co"e" ....................................... . 
Street RIng. and Co,·or •• Heavy. Coal or Sewer ................. . 
Strul •. Value of Angle. al ..... , ................................ .. 
SUlpended Celllnga. Slse, for !olllerlal, .......................... . 
Swing Saw (H&A) ............................................... . 
SymbOll. \Veldlng ......................... . 
SymbOll and Formulne--General ............................. . 

T 
Tllnk., Siandpipel and Pipe Linea. Data on ............ . 
Teea, Gau .. ea on ...................... .. .......... . 

Propertlel of .... .., ............... , ........ , .. . 
Tenalle Strength ot Bare, Round lind SQuare 
Tenalon Valu,;, of Anglea ..... ,., . ......................... . 
Threlholdl, Steel. Calli Iron. Bl"IUIa ....................... . 
Tie Plate .. Standard ..................................... . 
Tile, Concrete Floo ........................... . 
Tile Roof .. . ................................. , ................. .. 
'rravellng Crane., Data on ...................................... . 
Treada for Stal ... ,........ . ......... , .............. . 
Trench f.'rame. and Cove ...... 
Trlconometrlc Formulae .... , .......... ... . 
TrUll JO"~. Steel .......................................... , ... . 
Truaaea, Caleulatlone for Roof , ............. . 
Truaaea. We lded. BoWllrlnll' ................. , ..... . 
Thrnbucklea. 31 .. .,,,,, NULl!, I)lme nl lonl, welghle ................ . 

U 
Unit Stree.,;a, Building Codn ................... . 
Upee! Sc rew End., Sa ........................ . 

V 
Valve and Meter Box Frame. and Covers .. 
VIUI! Roda ................. . 
VentI . Ve.-etable Cellar ... . 

w 
Wall Plate Bolu ............... . .. . ..... . ............. .. 
Walla. Weight of ....................... . .............. . 
Wa.eheu. O. 0., and Bev.l, CUI Iron . . ........... . 
Waehera. ' Vrought. Slzea ............. . ............ . 
Water Tanka and PIpe LInea, Data on .. ......... ,. 
Watertight, Rlnga and Co"erl ................ . 

Sidewalk 0001'11 ..................................... . 
Well'llta ot, Anl'le ................................................ . 

Building Contente ................................... . 
Building Material ......... ............ . 
Ca.et lTOn ColUll)na ........................ . 
Calli Iron Platea ................................... .. 
Roonng .Material . ............. . . , ................... . 

' Ve ld lng, Note8 on .................................. . 
Weldlnl Symbola ................. , ........ , ........ . 
Wind ..... ure on Roofa ......................................... . 
WindOW Orllle-a. Bt~1 and Wire .... , .... . . 
'VlndOw Guard. . .......................................... . ...... . 
W indow Quards, P rison ........................................ .. 
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I N DEX_Concluded 

' Vlre. Gages ... . ........................................ . 
Wire Nail •. Bllee •.•..... . ...•.•.....•.......•.•.......... 
Wire Rope. Strength and Weight .•.••..••.•...........•......•... 
,",'Ire 'Vlndow Guardl ............................................ . 

PAQE 
275 ". , .. 

Wood Column. and Beaml. Safe 1..GILd •.••••••.•••••. 
Wood Floorll. Note. on .•.•....... 
" Toad Scre"· •• Sizea ......•..•.•.•.•.. 

z 
Z~I, Propertlell of ., •....... 

ADDRESSES O F MANU FACTURERS 
American Abruh'e netale Co, 
Arthur 1I ... le 
I~I W. Rustic Lodge 
Mlnneapolla 9, Mlnnell(lta. 

Bayport-St. CroIx Co. 
BaypOrt, Mlnne..:.ota 

The MaJesU(' Company 
Huntington. Indiana 

National Flreprooftn/f Corp. 
203 E. Ohio St., N. S, 
PHtaburgh 12. Pennlylvenla 

'" '" '" '" 

Cleveland City Forge Co. 
Cleveland 14, Ohio O"erhted Door Co. of ailnnellOte 

NH Unlv"MlI!y Avenue 
Detroit Steel P rodUCUl Compa.ny 
Z250 Ea.$t Grand Boulevard 
Detroit 11. Mlchlglln 

Federal Cement Tile Compe.ny 
e08 $Qul h D .... rborn Str .. et 
ChIcago 5, Illinol. 

Hami.I!Chfeger Corporation 
Milwaukee H, Wiscon.ln 

Heston & Anderflon 
Falrlleld. Iowa 

St. Paul 4, Mlnnell(lta 

Owenl-llIlnola Gla88 Company 
Toledo I, Ohio 

United !:ltate. Uypsum (,;ompsny 
300 Weat Adams Street 
Chicago 6, lUlnolll 

Wheeling Corrogatlng Company 
U5 26th Av.nue. S. E. 
Minneapolis H, lI11nnellOta 
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"Cemco" 
FLAT. IRON 

PNEUMATIC TIRED ROAD ROLLER 

5th Wheel Type 
C. A. "'_ 

Appr ... ·r .. by Ch -II A .. r ... """ ' . .... AflmlnINlr"Uo" for .. o ,nlll'cllo .. or 
",",b""k ... .. ,, •. b .. " .. ,,,,,I ""h·b"" ... 

S I ' I~C I ~' ICATIONS 

O"erall \Vldth ........... . ....... . ..... . .......... . ................ 8~" 
Tlrell (."ve) ................................................. 1"7:00xI6~ 
"'heel Bearlngll ................................................. R ... ller 
C ... mpactlon Path ..................... . .............. . ....... 12- to 15~ 
Shlpplnlr weight ..............•...... .. ...................... H50 Ibll. 
Weigh t Box capacity (wllhQut eldebQarde) ....... . . .... 128 cu. ft. 
Weigh t Loaded (Empirical Rarge ) .... . ........... 4.~ to' 'rOn!! 
Pou .. de pcr linear Inch Or tire.............. . .............. 48 to 400 

- It Ie SPEEDY k SA FE. 
II And It la ECONOMICAL. 

II llllI S IMPLE to OPER ,\TE. 
- It III eaey tQ MA I NTAIN k REPA I R. 

- Can be ueed Ila a. SNOWPACKI':R, TRAII~EIt and SPIUNKLER. 

F Qr Add itional I nfo rmation Send for Catalolr-Addrells-See I ndex. 
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HEAVY DUTY 

AGGREGATE STEEL BINS 

f ' I ' r s A I. I, .lO llS 
H ea")' Duty ,\ggreg:>.te I'!leel Bin. are made or hen"Y conUmcUon 

to withstand the most rUI\8ed condltlona In Honera] conatructlon work. 
Contractors. coal )'arcll1. County. T ownahlp, Munlcll'al and State Hlghwa)' 
Departments can UIIO these types to their ben efi t tor lon g, IIteady lIervlce. 

IJlN~ A U E l 'OIiTAII I ,I:-: 
Two men can elutl1y and quickly n.l~ or lower bini. The IeI:'I are 

removed and bin a ca'l be IranaPOrted on any 1 % ton B'ravel Iruck to be 
lIet up al the new location when desired, 

III N GA'I'ES 
One· way rolled gate with Ion II' hlln(lI",. _Tmtt" tI,,, opuatol' to .... nd 

w ell back rrom truck.. Thia type or gate operates wltb greater eaae 
and ellmlnatea chance of gate lodgin", 
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STANDARD FARM WAGON TRAILER 
Capacity 4,000 IbB.-Reaeh extelld. 7' to 11'. 

HEAVY DUTY TYPE FARM WAGON TRAILER 
Capacity 6,000 Ib •. -Rcaeh extenda 11' to 13'. 
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MEMO 
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"'-ClILL-WARMER co ., SAINT PAUL 

6-9-47-1200 
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