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Foreword 
In compliance with the recommendation 
of the U. S. Department of Commerce, 
National Bureau of Standards, this publi· 
cation provides data pertaining to Simpli· 
fied Practice Recommendation R216-46 
for Hot Rolled Carbon Steel Structural 
Shapes and includes nominal dimensions, 
weights, properties and dimensions for 
detailing. 

Data pertaining to other rolled products 
in common use by designers and fabri· 
cators are included as a matter of ready 
reference. 

For shapes or plate sizes other than 
those shown, inquire of your nearest tJ. S. 

Steel Sales Office listed in the last section 
of this book. 

This publication supersedes all other 

earlier USS publications dealing with 
Structural Sections. 

USS, Cor·Ten, Tri·len, Man-Ten, Ex-Ten, 
and T-l are Trademarks of United States 
Steel. 

J~ly, 1963 

• • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • 

This edition is issued jointly by the 
Columbia-Geneva Steel Division, the Tennessee Coal 
and Iron Division, the National Tube Division 
and the United States Steel Corporation 

Each division sells all the products listed with the exception of Na­

tional Tube Division, regardless of where produced. The following 

symbols indicate in which district or districts the various sections 

are produced. 

p 

c 

F 

B 

s 

G 

Produced in Pittsburg h district of 
United States Steel Corporation.· 

Produced in Chicago dist rict of 
United States Steel Corporation. 

Produced at Fairless Works of 
United States Steel Corporation.· 

Produced in Birmingham dist rict by 
T ennessee Coal and Iron Division. 

Produced in Pacific Coast district by 
Columbia-Geneva Steel Division. 

Produced in Geneva dist rict by 
Columbia-Geneva Steel Division . 

°Note: Hollow structural tubing is produced only 
by National Tube Division. This product is sold 
by Columbia-Geneva as well as National Tube. 

Sizes obtainable in USS High-Strength Low-Alloy Steels 
Most of the structural sections and plale sizes shown in this 

publication for carbon steel can be furnished in the USS High· 

Strength Steels-USS Cor-Ten. USS Tri-Ten, USS Man·Ten, USS Man· 

Ten (A440), and USS Ex-Ten. We suggest you consult the District 

Sales Office for more specific information or changes in the proper­

ties of our high strength steels. 

Sections obtainable in USS Alloy Steels 
The structural and car building sections shown in this publication 

can be furnished in most of the alloy grades_ However, the specific 

grade and section must be inquired. Those sections which are starred 

(* ) are the sizes now available in the quenched and tempered con· 

dition. 
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USS STRUCTURAL CARBON STEEL 
A 7 -A36-A37 3 

USS Structural Corbon Steels are available in shapes, ploles ond bcm for the can­
str ... clion of bridges and buildings a nd for genera l structural PI,I 'poSt'S. A 7, A36 
and A373 ore furnished in all st ruclurol shope sizes, however A373 is obtainable 
in structurals, bors ond plotes to (I mOK imum thickness of 4 inches while A36 is 
avai lable to 8 inches. Both A36 and Al13 o.e fully acceptable for welded con­
shuction. 

H ollow strUclurol squo re o nd reclangulor tubing is manufa ctured to the mechan­
ical and chemical properties of ASTM A-7 ond A·36. 

MECHA NICAL PROPERTIES 
M" ~ ., 

Yield Point, min. psi. 32,000 

II 
36," 33,000 

60,000 10 
75,000 

60,000 10 
72,000 

60.000 10 
15,000 

Tensile Strength, psi. ... _ ..... I for sIlapes of all thicknesses .. 

.•.. j for plates and bars. Up to lloS in., SS,OOO to 

I 
SB,OOO to 

incL, in thickness . 75,000 80.000 
for plates and bars over IJ.i, in .• 

in tIlie~nen . 

Elongation in 8 in .• min •• ro. 21 20 21 
Elongation in 2 in., min. , ro. " 23 " 

A DDITIONAL ENGINEERING DATA 
Cold Bend (2 In. ond unde,) ......................................... 180"D_ Vot 
Re.illonce 10 olmospho<ic <O«OIlon (campara' i.e) .. 1. a. 2 ... i,h co_ 0.20% min. 
Com", ... i'e Yi eld Point, pol... • .T .. ,ile V.P. 
SIoearing SI,englh, pol. . .. 0.60 T.S. 
Mod"lu. of EfollicilY. pOi. . ................................... 21/30.000.000 
Endu,ance Limil (,otolin\l b.om, ov\l.). pOi ...................... . . .. 29,000 
(odidenl 01 E.pan,ion 1>*1' deg ... F. 10 10 200 F ........... . ............. 0.0000063 

CHEMICAL COMPOSITION 
(A 1 a.oilobl. lo m.chonical prop*,ti .. onlv.) 

-, '"~ ~,. Ban .nd Bar SIlo .... 

Thickness. '" 10 W" Over ~ ~ Over IJ.i,~ Over 2J.i, ~ Over 4~ .,' Over ~- Over IJ.i, -
incl. 101J.i, - 102J.i,~ to" to S' inel. 

incl. incl. Ind. inel. 
-- ------ - ----- --

Carbon, Max. ro .. .~ ." ." .~ 27 ." .~ 
-- --- --- --- ------ --

Manganase, ro - - .80/ 1.20 .80/ 1.20 .85/ 1.20 .85/1.20 --- ------ --- -----Silicon, ro. - - - .15/ .30 .15/.30 .15 /.30 -
PhcophofU,- .04% Ma •. and SulJ!hu,- .05% Ma •. fo< aU clo .. i~""lion. and Ihickn ...... 
tA36 , •• i,ed a, opp<o •• d by ASTM SP*d~calion A36-6n. 

A373 

"" •. ~ 
1· .... Unrjor 0_1·,.,· l· .. dUnrjor 

Cmu. ." ." ." .25" 
Mo. .50/.90 ' - .50/ .90 .50/.90 
Si. - - - -
, 

" . . . GoO"P A. Heavy WF. .26 fo, Vo and "nd.,. 1.26 0'. < I 102 . 

10 IJ.i, " 10 4~ 
incl. inel. 

.27 ." 
.60/.90 .60/ .90 

- -

Pbl .. 

0..,1· to ,· 
.m 

.50/.90 

.15 /.30 

An A36 PrO_Ii .. (atd eonlainillg mo<. detailed in/ormalion ,.garding properti .. alld _Idillg i. availabl. u_ '.<I ... I I. om any Uniled Sial .. SI •• I Corpaoalioll Sal • • Offie •. 
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• 
USS COR -TEN STEEL • • 

This premier hish-slrenglh low-alloy steel, with its combination of 
greater strength and outstanding resistance to atmospheric COf­

rosion, is ideally applicable wherever weight reduction or longer 
life, or both, ore prime considerations. USS COR. TEN steel meets 
th e requirements of ASTM-A242 in all respects. 

======~~~;;~~~~~==~==~==~~==~~,~ .. ~.~,:.,~,~.~.~,~.,:.~.~.~.,:.:.~=========== • 
Meo;l'.Inic.1 Property Requi .. mtnls 

Vield Point, min. psi 
Tensile Strength, min. psi 
Elonl. in 2', min. percent 
Elonl. in 8', min. percent 

Sheets, Strip Plates .nd Bar. 
10 2\1' Thltk and 

All $tnoc:tulIl. (incl. Wn 
50," 
70,000 

22 
i9 

'Confer for plate properties over 5' thick. 

Plltes ""e, 2\:1' 
to 5' incl' 

<6,000 
67,000 

" 

8arsnyt,2 \i' 
to91i'iocl. 

45,000 
66,000 

" • • When sheel or strip products are specified 05 galvani1ed, cold rolled, or in coils or when onneoling 
or normoliling is specified for ony product, the minimum l,eld po,nt ond tensile strength requi ,e- • 
ment will be reduced by 5,000 psi, The furnishing of co d rolled sheets to strength levels other 
thon the obove is subject to negotiotion. Bend Test Req. of ASTM A24'2 and ASTM Stondord 
Specimens, minimum number of tests and ductility modifications apply. 

ADDITIONAL ENGINEERING DATA • 
Resistonce to atmospheric corrosion ............ 4 to 6 Times Carbon Steel 
Compressive Yield Point, psi. . .................. Tensile Yield Point 
Shearing Strength, psi ........................... 0.60 Tensile Strength • 
Modulus of ElastiCity, pSI .................... '28,000,000 to 30,000,000 
Endurance limit (rotating beam polished specimen) psi ............ 42,000 
Chorpy lmpoc!t keyhole notch (as rolled, room temp., avg,), It.-Ib, ..... 40 
Coefficient of t.~pon5ion per degree F (70" to 200") ........ ... 0.0000063 e 

FABRICATING PRACTICE FOR COLD FORMING 

Up to~' incl. .. 

Over l16 to 74"' ind 

Thitkqen or 
Mat.d,1 

Over 74" to }i' indo ................. . 

Suq:",ted Min. 
InSIde Radius 

II 

11 
3t 

Hot forming is recommended for angle bending moterial over Ill' in 
thickness. 

COR-TEN STEEL FOR ARCHITECTURAL AND UNCOATED APPLICATIONS 

• • • 
For aU products intended fot architectural and uncoated applications and for special end uses . 
05 required we will opply steel to the minimum mechanOcol properties shown below: 

To Y.t' 0. •• !i.' 10 0.., t!i.' 
'"'. to 3' Incl . 1!i.·lfltl. 

Yield Point, psi 50," 41,000 43,000 

Yield Strengtb, psi 70,000 61,000 63,000 -----;~~-I-~;;;;---I-~-I-;;';;;;;-- • 
12 " Eleng. in 2', percent 

ElonR. in S', percent 19 I' I' ~~~~-~~-~~--. 
Fobricotion ond welding proctices should be discussed with OUr Melollurgicol Engineers. 
USS COR-TEN Steel furnished for architectural purposes in plates, strudurab & boIS meets the . 

requirements of ASTM·A242 up to 3' with the e~ception of thicknesses from overy.' to %' incl. 

6 
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• • • • • • • • • • • • • • • • • • 

USS TRI-TEN STEEL 
A high -strength low-olloy stee l intended primarily for weigh t reo 

duction by means of greater strength and toughness, in applica­
tions involving cold forming , metal-orc welding and low tempera­
ture toughness, with atmospheric corrosion resistance better thon 
thot of copper steel. USS TRI. TEN is particularly applicable for 
structural members of meta l-orc welded bridges, earthmoving 
equ ipment and simi lar applications. Meets oilihe requirements of 
ASTM A242 cod A441. 

MECHANICAL PROPERTIES 

'SIIoIII'" 
Platn . Stnoct.llb , C8' , .1Id Ba,.· · 

S'''p,1Id 
TMtkMU R.1IpI 

lil~t 
Plitt "·11Id 0..,,, 1o 0.., I~ to 

"," 1\:1 ' Incl. .·Ind. 

Yield Point, min. , psi ... ...... 45,000 50,000 46,000 42,000 
Tensile Strength, min., psi.. .... 60,000 70,000 67,000 63,000 
E1ona. in 8 in., min., " ..... ... ... 19 18 19 19 
Elong. in 2 in., min., % ...... , 2S - - " 

"When as rolled plate1 *" and under are required lor W)vere cold formtng Or whe n produced 
on 1heet or ~bip milll , the me<:honical propettie1 01 the ~heet and strip grode will apply. 

"When plate1 or bo" are ordered natmalited or annealed or when Wlyere cold forming il in. 
yalved, both the minimum yie ld point and len1ile 1trength requirement wi ll be reduced 5,000 PI;' 

Bend te~t requirementl of ASTM A441 and A24'2 and ASTM Standard Specimen1; minimum 
number 0/ le111 and ductility modifica tion' apply. 

ADDITIONAL ENGINEERING DATA 
Relistance to almospheric corration . . . . ... \1: Times Carbon Steel 
Compre1tive Yield Point, psi ......... ... . Tenti le Yield Point 
Shearing Strength , p1i .. . .... Equalta * Tenlile Strength 
Modulus 01 Elasticity, psi .................... '28,000,000 to 30,000,000 
Endurance limit (rolaling beam, ayg.), psi .. .42 ,000 
Chorpy Impact, keyhole notch (as rolled, room lemp., avg .), h.-lb . ..... . 4'2 
Coeffident 01 E~panlion per degree F - 50 to + 150 ........ . .. 0.0000063 

FABRICATING PRACTICE FOR COLD FORMING 

Thick .... " 0' Mlt"';11 

Up to 0.180" ind .. 
Up to U· illd .. ... 
Over U 10 ~. ind .... 

Su~ted Min. Inside Radrus 'or 

II 
I~I 

1~1 

SO.COO V P. Mi n. 

21 
31 

Hal forming is recommended for angle bending mate,iol over lit" in 
thickness. 

7 
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USS MAN-TEN (A-440) STEEL 
This steel meets all the requirements of ASTM Specification 

A-440 for plates, structural shapes, and bors. This desi gnation 
should be used on orde rs when A-440 is required and where 
50,000 psi min . YP is necessary through ¥.I ', Th is glode is intended 
for riveted or bolted bridges, buildings, towers and other structures. 

Point, min., psi. ..... 
SlfenKth , min. , psi. . .. . 

in 8 in., min.,~ .. 
. in 2 in. , min., % ..... 

MECHANICAL PROPERTIES 

To Ji. ' Ind. 

SO,OOO 
10,000 

18 

Over Ji.' 10 
lit" Incl. 

46,000 
67,000 

19 

0." 114' to 
4' Ind. 

42.000 
63,000 

19 
14 

Bend test require ments of ASTM A440 ond ASTM Standord Specimens, minimum number 01 
ond ductility modifications opply. 

ADDITIONAL ENGINEERING DATA 
Resistance to atmospheric corrosion . . . . . ... . . 2 Times (arbon Steel 
( o mpreuiye Yield Point , psi. .. .. . . . Tensile Yield Point 
Shear ing Strength, psi ..... .. . . . . ... . ... 0 .60 Te nsile Strength 
M odulus 01 Elastic ity, ps; ... . . '28 ,000,000 to 30,000,000 
Endurance limit (rolal ing beam, avg.) pii. .... . . .. . . .... . 39,000 
(harpy fmpOct, keyhole notch (as rolled, room temp., avg.), It .·lb . . . ... . 30 
CoefFic ient 01 EXpOnsian per degree F. - 50 to + 1 50 F ... . ... . 0.0000065 

FABRICATING PRACTICE FOR COLD FORMING 

Up to~' incl. .. 

Tbi( ~ nHS 01 M,t.,.1 

Over ~ to J.i' ind .. .... 

Sij14Htecl Mrn. 
I nfid. R,d r~1 

1)it 
3,!1t 

• • • • • • • • • • • • • 
Hot forming i, recommended for angle bending material over Y2" in • 

thickne ss. 

USS MAN-TEN STEEL • 
A high-strength manganese-copper steel intended primorily for weight reduction 

by means of greater strength in applications involving moderate forming. II is con- • 
sidered 0 weldable grade provided mild steel electrodes are used and good weld-
ing technique and workmanship are maintained. It is not considered suitable for 

spot welding. It 
8 
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USS EX-TEN STEEL 
USS EX-TEN Steel is intended to (ill the need for an economical 
grade for applications in which greater strength, to gain weight 
reduction, is the primary requirement. USS EX-TEN Steel has good 
ductility and weldobility, Its resistance to atmospheric corrosion is 
the some as that of carbon steel. The numerical designation fol­
lowing USS EX-TEN indicates the minimum yield point. 

MECHANICAL PROPERTIES 

EX· TEN 4S EX· UN so 
Plates .. d 

lX·UN 5S EX·TEN 60 EX· UN 6S 
PlI1ISlnd PI.tet. IIId ~t" Ind PlIIH Ind 

Structurals Shuo:tu"ts Structuflis St,uctu,." SI,.ct.,.I. 

Yield Point, psi Min . . 45,000 50,000 55,000 60,000 65,000 
Tensile Strength, psi Min" 60,000 65,000 70,000 75,000 ",,000 
Elongation, Min. 

% in 8" ......... ...... ... J9 IS 17 16 15 

When hot rolled productt are ordered annealed 01 normoliled, the mechanical praperty re­
quirements da not apply, 

ASTM Standard Speciment; minimum numbe, aF te~h and ductility madifications apply, 

ADDITIONAL ENGINEERING DATA 
Resi~tance to Atmospheric Corrosion, ..... Some o~ Corban Steel 
CompreSSive Yie ld Paint, psi .,., ... Equal to Tensi le Yield Point 
Shearing Strength, p~i . . ... , .. , , ,... . . ..... 0.60 Ten~ile Strength 
Modulus 01 Elo~ticity , p~i , ... , ,.. . .. .. 28,000,000 to 30,000,000 
Coelricient of Expon~ion per degree F (70° to 200") . . , , ....... 0.0000063 

FABRICATING PRACTICE FOR COLD FORMING 

• ~PI:'I:"~(~%~·~m:.~ • .):..:;, ':":..::' :.::.:~_:2:1 _-,-_:2:)i~1_.L:..::3:1_---.! __ 3~)i~1~..L_~41:..::_ 

• • 9 
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USS "T-l " 
CONSTRUCTIONAL ALLOY STEEL PLATES 
USS "T·," quenched and tempered constructiona l alloy steel 
combin es very hi gh yield strength, outstanding toughness, and 
good weldobility. An all-purpose steel, well sui ted for applica­
tions involving unusual stresses, shock and pressures at both high 
and low temperotures. Con be furnished especially hardened (321 
or 360 min. Brinell) for outstanding resistance to impact abrasion. 
When ordered to 321 or 360 min. BH N, all othe r mechanical 
properties are waived. 

Yield Strength , Ext under load, 
min., psi. . 

Tensile Strength, min., psi, 

Elongation in 2 in. , min., %. 
Reduction of Area. min., % .. 
Im~d Values, It-Ibs min .... 

MECHANICAL PROPERTIES 
';\,"10 

2W tnd. 

100,000 
115,0001 
135,000 

18 
lOt 
I 

0> .. 2W to 
( ' ,nd. 

01." 
1051 

135,000 
17 
50 

Siles ouhide this range may be secu.ed on special negotiation. 
f%' a nd under -40%. Elongation fo. plates under Vo ' - 15% min. 

0.., ." to 
6" Ind . 

01." 
1051 

135,0CI0 
16 
45 

limped Values (minimum avetage) on Firebox Ouality plates VI to 2V1' thiek incl.: Chorpy 
Keyhol.longitudinal 01 ttansverie- l 5 ft. lbs. at - 50"F{to 3' thickl; CharpyV-Notch longitudinal 
- 30 ft. Ibs. ot + 10"F or 1 5 It. IbJ. at -50"F, ttansvene-20 ft. I~. at + 1O"F. 

ADDITIONAL ENGINEERING DATA 
ASTM Cold Bend {' in. o~d und~r .: . . . . . . . . . . . .. . . ....... 1 80"D - 2t 

over 1 In. to 2 V. In . ••. . ••.••.•• . ..• . • .• ••• 180"0 - 3t 

Resistance to atmospheric cOl<os;on ...... . .. 4to 5 Times Carbon Steel 
Compren ive Yield Slfength, psi . ......... . . Appro •. Equal to Tensile Y.S 
Sheoring Strength , psi ..... . . ... .......... . .......... Approx. 0.50 T.S. 
Modulus of Elasticity, psi .. . ...... . ....... 28,000,000 to 30,000,000 
Endurance limit (rotaling beam, avg.), psi . ..................... 67,000 
Coefficienl 01 Expansion per degree F, -75 to + 200 F ......... 0.0000065 

FABRICATING PRACTICE FOR COLD FORMING 
S.geslfld Mlft. IlISldl llldius 

Uplnl ' ,incL .......... . 11 
3t Overl ' tn2 · ,ind. 

CHEMICAL COMPOSITION' 

PI S I I Max. Max. 5i Ni Cr MIl V Cu 
.1140 .04(l .15/ .35 .70/ 1.00 .4{lj.65 .4{lj.60 .03/ .08 .15j.50 c I "" .10/.20 .60/1.00 

B 
.002/.006 

~.s. P", .... '1.516.042 

A booklet containing more detai led informotion regardin~. properties, fabrica tion and applica­
tions of USS "T-1 " Steel is available upon requestia any United Stat.s Steel (orpolation soles 
office . . 
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• • • • • • • • 

USS "T-l " TYPE A 
CONSTRUCTIONAL A LLOY STEEL PLATES 
USS "T·l" type A is a re<:ent addition 10 the "T.'" family of 
constructional olloy sleeis. This quenched and tempered alloy 
steel possesses the some strength, and has comparable weldobilily 
and as good notch toughness as "T-'" Steel , in thicknesses up to 
l1A"' incl. There is, however, a change in the composition that 
makes "T-, ,. type A Steel a more e<:onomicol grade in gages 1 !4 " 
and under for many applications. For maximum resistance to im­
pact abrasion , USS " 1-1" type A Steel moy be ordered to a mini­
mum hardness of 321 BHN, in which case all other mechanical 
properties are waived, 

MECHANICAL PROPERTIES 

Yield Strength, Ext. under load (min) 
Tensile Strength ........•.. 
Elongation in 2", % (min) 
Re<luction of Area, % (min). ,. 

'A,'to Il-, Ind. 

100,000 psi 
115,000/ 135,000 psi 

I8t 
40 

O>"lrWto IW. Ind . 

100,000 psi 
115,000/ 135,000 psi 

18 
50 

• 
longitudinal and Transverse Charpy Keyhole· 

=-1_m~~~"~V~'I~'~~(~AS~T~M~P;roo<==='~"~)~(m:i:')==~ __ :':5 :'.:1~==.:I_-~>r::F __ -L ___ 1=5~":.I=b,:. :,':-~>r:F __ _ 

• • • • • • • • • 

'''''P''<'t 1flI. "ppI~ .... I~ to fi...bo. Of" hig .... ovOI;I • • 
11 5 '''' plot ... nd .. \Ii', 

c 
.12/ .21 

ADDITIONAL ENGINEERING DATA 
ASTM Cold Bend .......... . . ....................... 180GO _ 2t 

Resistonce to otmospheric corrosion . . . . . . .. 2 Times Corbon Steel 

Compreniye Yield $lrength, psi ..... . .... App.o • . Equol to Tensile y.s. 
Sheering Strength, psi .............. . .......... App.o •. 0.50 T.5. 

Modul ... s of Elosticity, p1i ...... . . ...... 30,000,000 
EnduNlnce Umit (rotating beam, ayg.), psi. . . . .. 62,000 

Coefficient of E.pan1ion per degree F, -15 to +200 .... .... ... 0.0000065 

FABRICATING PRACTICE FOR COLD FORMING 

", 
.70/ 1.00 

Thickness 

Up to t·, ind ... 
Over I' to 1!4 ' ind ... 

Suggested Min. 
Inside Radius 

2t 
31 

CHEMICAL COMPOSITION' 

P S 51 C, '" .Q4O Max. .040 Max . .2D/.35 .40/.65 .15/ 15 
V B 

.03/ .08 .1lXl5/.005 
Ti 

.01/ .D3 
'"U.s. Pa'.-.t No. t .l51,t06. 

11 
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• 100- b-~ , , 

PLASTIC DESIGN DATA 
--r • , , 

I 
-w 

, , 
Axis 1 1 

(FOR APPLICABLE SHAPES) ; • t, 
.Y. : 
-fl'-

, , • '~t in.' ,~, in.' 
weilllt bisl·! 'I. '1' Section weilhl Alis \.\ 'I· '" -- --------- -- --- --- ---
300 1254.4 38.9 •. " 21 " Wf . " 226.2 36.8 '.84 
280 1167.2 4\.2 5.29 (onl'd 82 191.6 41.8 564 • 260 1076.3 42.9 5.75 73 172.0 46.7 5.61 
245 1007.2 45.0 6.12 68 159.6 49.1 6.04 

62 144.0 52.5 6.70 
230 941.7 46.9 654 55 125.4 55.5 7.87 • 194 767.2 47.4 4.8\ 
182 717.0 50.1 5.12 18' WF 11. 248.0 31.1 5.97 
170 666.5 53.2 5.47 105 226.5 33.1 6,47 

" 206.0 35.5 7.07 
160 623.2 55.1 5.88 85 177.6 34.8 4.85 • 150 579.6 57.3 6.37 77 160.5 38.2 5." 
J35 509.0 59.4 7.52 

70 144.7 41.1 5." 
240 916.3 4114 5.67 64 131.8 44.3 6.35 • 220 836.3 42.9 6.20 60 122.6 43.9 5.44 
200 756.3 46.2 6.85 55 1ll.6 46.5 5." 
152 558.1 52.8 5.48 50 100.8 503 6.58 

45 89,4 533 7.49 
141 513.0 55.1 6.01 • 130 466.1 57.1 6.73 16" Wf " 186.0 30.5 6.59 
118 414.1 59.3 7.78 88 169.0 32.1 7.24 

18 145.5 30.9 4.91 
210 734.5 39.2 5.75 7J 131.6 33.3 5.38 • 160 659.6 42.4 6.35 64 1I7.9 36.1 5.95 
172 593.0 45.6 7.04 
J32 436.7 49.3 5.28 58 106.2 39.0 666 

50 92.7 42.8 5.63 
124 407.2 52.0 5.66 45 82.0 46.6 6.25 • li6 377.4 53.2 6.18 40 72.7 52.1 6." 
lOS 345.4 54.' 6.60 36 63.' 53.0 8.17 
99 311.6 56.8 7.81 

14' :WF 136 242.7 22.3 6.94 • 177 557.0 37.7 5.92 127 225.9 24.0 7.36 
160 504.3 41.2 6.52 11' 210.9 25.4 7.81 
145 452.0 44.8 7.16 III 196.0 26.6 8.38 
II. 342.9 47.9 5.40 84 145.4 31.4 7.73 

102 304.3 52.3 6.66 78 134.0 3Z.9 8.36 • 94 277.8 54.' 6.69 74 125.6 31.5 6.44 
84 243.2 57.6 ).84 68 m.8 33.6 6.99 

61 102.4 36.8 7.78 • 160 463.6 37.7 6.21 53 8U 37.7 6.13 
145 416.0 40.3 6.89 
130 369.1 42.9 7.78 48 78.5 40.7 6.77 
120 336.7 43.7 6.50 43 69.7 44.4 758 
liO 307.6 47.4 ).04 38 61.5 45.1 6.61 • 34 545 48.8 7.45 
100 278.2 51.3 7.74 30 47.1 51.3 8.79 
94 2S3.1 47.1 5.20 
84 224.0 51.3 5.84 12' WF 160 311.5 13.6 3.65 • 76 200.0 54.3 6.59 J61 259.2 15.3 4.21 
68 175.6 57.0 7.70 J33 209.7 17.7 5.00 

120 186.4 18.5 5.57 
142 357.1 32.6 6.00 166 163.4 20.8 6.20 
127 317.8 36.1 6.63 99 151.8 22.0 6.62 • 112 278.2 39.8 7.52 92 140.2 23.2 7.10 

1 2 
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• • • • • • • • • • • • • • • 

-
xis 1 

SKlio" 

,,' Wf _ 
Conl 'd 

10' Wf 

, " Wf 

(lL 16 

(lL 14 

(lL 12 

ClL \0 

(lL' 

(lL 6 

fooI - b - -JooI , , , --r PLASTIC DESIGN DATA , , , 
I - w , 

1 

I , (FOR APPLI CABLE SHAPES) , , 
_:i : 
- I. :1-

, , 
fool in.> '00' in.' 

we;,ht A. i,I·1 ' / w ' /' S«lion weitht A.i,I·1 
~~- ~~-~~- ~~-

85 129.1 25.3 7.61 CIS 6 25 19.0 
79 119.3 26.3 8.21 20 15.0 
58 86.5 34.0 7.81 
53 78.2 35.0 8.68 CI S1 18.5 11.4 
50 12.6 32.9 6.30 16 9.6 

45 64.9 35.9 6.98 24' I 120 2980 
40 57.6 40.6 7.75 105.9 273.0 
36 51.4 40.1 6.08 100 238.8 
31 44.1) 45.6 7,02 '" 220.5 
27 38. 49.8 8.13 79.9 203.0 

112 141.5 15.1 4.18 20' I 95 192.0 
100 130.1 16.2 '.63 85 177.3 
89 114.4 17.7 5.15 75 151.5 
)) 97.7 19.9 5.88 65.4 137.3 
72 .,.7 20.6 6.30 
66 82.8 2,.7 6.77 ,s-I 70 123.8 
60 75.1 24.7 7.38 54.7 103.5 

54 67.0 27.5 8.12 15" J 50 76.5 
45 55.0 28.9 6.49 42.9 68.6 
39 47.0 31.3 7.57 
29 347 35.4 5.00 12' 1 50 60.7 
25 29.5 40.0 6.70 40.8 52.5 
21 24.1 41.3 8.46 35 44.4 

31.8 41.6 
67 70.1 15.7 4.44 
58 59.9 17.2 5.09 10" J 35 35.2 
48 49.0 21.0 5.94 25.4 28.0 
40 39.9 22.6 7.24 
35 34.7 25.8 8.14 ," , 23 19.2 

18.4 16.3 
28 27.1 28.3 7.07 
24 23.1 32.4 8.17 7 " , 20 14.4 
20 19.1 32.8 6.97 15.3 11.9 
17 15.8 34.8 8.53 ." , 17.25 10.5 
31 53.8 57.6 6.25 12.5 8.' 
26 43.9 62.6 7.97 

5 " , 14.75 7.' 
26 36.7 545 6.01 10 5.6 
21 33.0 59.7 7.47 ,", '.5 ' .0 
21 29.4 47.3 4.75 7.7 3.5 
l' 24.8 50.7 5.75 
16.5 20.6 52.2 7.44 ," , 7.5 2.3 

5.7 1.9 
19 21.6 41.0 5.10 
17 18.6 42.2 6.10 6 " H3 20 14.6 
15 16.0 43.5 7.44 

, " H2 18.9 1J.J 
15 13.6 33.1 6.40 
13 11.4 34.8 7.88 

. " HI 
13.0 6.1 

16 Jl.6 24.0 '99 
12 8.3 26.1 7.17 

13 

I 
'I. ./, 
~~-~~-

19.9 6.67 
24.0 8.20 

19.3 5.98 
20.8 6.95 

30.1 3.65 
38.' 358 
32.1 4.16 
38.5 '.09 
48.0 4.02 

25.0 3.93 
30.6 3.85 
31.2 4.05 
40.0 396 

25.3 4.53 
39.1 4.34 

27.3 '54 
36.6 4.42 

17.5 4.16 
26.1 3.99 
28.0 4.67 
34.3 '.60 

16.8 5.04 
32.6 4.75 

18.1 4.91 
29.6 4.71 

15.6 4.93 
28.0 4.67 

12.9 4.97 
26.1 '.64 

10.1 5.04 
23.8 '.60 

12.3 4.77 
21.1 '.54 

8.6 4.83 
17.6 4.48 

24.0 7.82 

16.0 6.00 

16.0 5.29 

JUly, 1963 

DESIGN 
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I 
.... , ... ~ I 

ModS .. n 0..1, •• 1'011 

In.' '" "1St 
----
1105.1 CU, 36W' 

11)31.2 "'" 36W' 

951 .1 "'" 36W' .... , ,,'" 36 W' 

135.5 CO'" 36 wr 
811.1 CB332 33 WF 

740.6 CB 312 33 WF 

669.' CB 332 33 wr 
.... , CB 361 36W' 
649.9 CB 302 '" WF 

62" CO '" 36W, 
586.1 CB 302 '" WF 

"".1 CB 361 36W' 

541.0 CO '" 36W' 
528.2 CB 302 30WF 

" ... CB 361 36W' 
492.8 ca 272 21 WF 
486.4 ca 331 33WF .... CB 331 33W' 
.... 5 CB 272 21 WF 

.... , ca 361 36W, 
413.5 CB 243 24 wr 

.,u CB 131 33 W, 
4D2.9 CB 272 27 WF 
379.7 CB 30\ 30 WF 
372.5 CB 243 24 WF 

358.3 CB 331 33 wr 
354.6 CB 301 30 WF 
33<1.7 CB 243 24 WF 

July. 1963 

SECTION MODULUS ECONOMY TABLE 
14- b-~ , , 

'--,i " , 
FOR SHAPES USED AS BEAMS , 

-, [ 
, _ w , 

Axis 1 ! 1 , . , , 
" _Yo , 

_1.7-.. .. .. .. ." . 
Sectoon Section 

W".~t Mod_la. Des',Rltion Weo.hl Modulus IlttIllllhOll ..... , 
Ib ptf 1\ , Ib per 1\ , -- Ib '"" It 

in.' '" AISt in.' '" AISC 
.. -------- ._-

300 321.9 "301 lOW' 116 153.1 CaUl 24 wr .. 
317.2 CB 213 21 WF 141 151.3 CB 163 16WF 88 

'ID 150.7 CB 211 21 WF 13 ,,0> C8301 lOW' 108 150.6 C8 145 14 WF " '" 299.2 CB 271 27 WF II. ISO.2 B2 WI 85 
299.1 C8242 24 WF 120 144.5 CB 124 12 WF 10' 

'" 284.1 C8213 21 WF 117 141.7 CB 182 18 WF n 
274.4 CB 242 24 WF 110 

130 139.9 CB 211 21 WF " 140 269.1 CB 301 30WF .. 138.1 CB 145 14 WF " 266.3 C8271 27 WI' 102 134.7 tB 124 12 WF 99 

'" 263.2 CB 124 12WF 190 130.9 CB 144 14 WF 84 
250.9 B18 141 120 128.2 CB 182 18 WF 70 

'00 249.6 CB 2i3 21 WF 112 127.8 CB 162 l6WF 78 
248.9 CB 242 24 WF 100 

'" 126.4 CB 211 21 WF 62 
210 142.. CB271 27WF " 126.3 B3 201 " 234,] B18 241 105.9 126.3 CB 103 10WF 112 
'82 222.2 CB 124 12 WF 161 125.0 CB 124 12 WF 92 
190 121.1 CB 144 14 WF 78 

1Z1l.' CB241 24WF " 117,0 CB 182 ISWF 64 

'" 220.1 CB 183 ISWF II. 116.9 B3 WI 65.4 
216.0 CB 145 14 WF 13. 115.9 CB 162 16WF " 110 115.7 cam 12WF 85 

172 211.7 CBZ71 27WF .. 112.4 ca 103 10WF 100 
202.2 ca 183 18 WF lOS 112.3 ca 143 14 WF 74 

'" 202.0 CB 145 14 WF 127 
171 197.6 CB 212 21 WF " 109.1 CBZII 21 WF " 152 197.6 Bl 241 100 107.8 ca 181 ISWF 60 

107.1 CB 124 12WF " 141 196.3 ca 241 24WF .. 104.2 CB 162 16WF 64 
160 189.4 CB 145 14 WF 119 103.0 CB 143 14 WF " 185.S Bl 241 90 101.9 B4 181 70 
135 184.4 CB 183 IS WF " 99.7 CB 103 IOWF 89 
160 182.5 CB 124 12WF 133 

176.3 CB 145 14 WF III ... , callI Il wr " 130 91.5 CB 124 12WF 72 

'" 175.4 CB241 24WF " 94.1 CB 162 16 WF " i32 173,9 Bl 241 79.9 922 CB 143 14 WF 61 
145 168.0 CB 212 21 WF 82 

166.1 CB 163 16WF " 89.0 CB 181 IBWF 50 
118 163.6 CB 145 14 WF 103 88.' B4 181 54.7 
124 163.4 C8124 12 WF 120 88.0 CB 124 12 WF 65 
130 160.0 B2 201 95 ".1 CB 103 iO WF " 156.1 CB 182 18 WF 85 

14 
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• i4 - b-~ , , 
• c::::::;f;::::::i' --! ' 

_ w 

SECTION MODULUS ECONOMY TABLE 

fOR SHAPES USED AS BEAMS 

I •

AXiS l I , , . , 
=
~.,., 

, -~,­
~ 

. ... 
$eel''''' 

.,~ 

S 

.... 
Oa.IIIII,on 

USS AISC 

W."~I 
Ib,., n 

• • • • • • • • • • • • • • 

10.7 
.U 
71.9 
78.1 
77.8 
74.5 
73.7 

7'-' 
70.7 
70.2 
69.1 
67.1 
64.7 

.'" 642 
63.7 
62.7 
61.0 
60.' 
60.' 58., 
58.2 

56.3 ,.., ,.., 
53.' 
52.0 
51.9 
50.3 
49.1 

CB llil l&Wr 50 
CB IOJ 10 Wf 72 

CB ,., I. WF 45 
CB 12J 12 WF 511 
CB 1.2 14 WF 53 
C60 18U 511 
CB 10J 10 WF 66 

caUl 16WF 
CB 123 12 WF 
CB 142 14 WF 
C60 '18 U 
CB 103 10 WF 
CB 122 12 WF 

" 53 .. 
51.9 
60 
50 

CB 161 
B7 
C60 
CB 142 
C60 
CB IOJ 
C883 
B7 
CB 122 

CB 161 
caw 
CB 103 
CI 
C883 
CB 122 
B8 
CB 102 

16WF 
151 

l' " 1. WF 

l' " 10WF 
'WF 
151 
12WF 

" 50 
45.8 
43 
42.7 ,. 
67 
42.9 

" 
16 Wf 36 
14 WF 38 
10 WF 49 
IS U 50 
8 WF 511 
12 WF 40 
121 50 
10 WF 45 

48.5 ca141 14 Wf 34 

47.0 
.<2 
45.9 
44.' 
43.2 
42.2 

41.8 
41.7 
39.4 

CBl16 
C 1 
CB 121 

" CB83 
CB 102 

CB 141 
C 1 
CB 121 

'18 
15 " 12 WF 
121 
' WF 
10 WF 

14 WF 

15 " 12 WF 

" 40 
36 
40.8 .. 
39 

30 
33.9 
31 

Section Bum Section a.. .. Mod.'., Des, ... !;"" Wti,hl flkldul.. Oesil"'toon Wtia~t 
S ',;oii'T"i...-- I IIIPtttt S ',;oii'T'ri"l lbPttIl h •• ' ,- USS ,ousc I ... ' I USS AlSC 

ur Cal n ""'ii"B ~ 1D.5 CBJ 10 10 B- 11.5 
37.8 89 121 35 10.5 C4 9U 13.4 
36.0 B 9 12 I 31.8 10.4 B 13 7 I \5.3 
35.5 C88J 8 Wf 40 10.1 CBS 6 6 WF IS.S 
35.0 CB 102 10 wr 33 10.1 CBl6 68 16 

9.9 CBlS 88 13 
lU caL 14 14 B Z6 9.9 CB 51 5 WF 18.5 
34.1 CB 121 12 wr 27 9.5 H 25M 18.9 
31.1 C88J 8 Wf 35 9.0 C 5 8 U 13.15 
30.8 CB 101 10 WF 29 8.7 B 14 61 17.25 
29.2 BID 101 35 8.5 CBSl 5 WF 16 
28.9 H 4 8 M 34.3 

2U 
27.4 
26.9 
26.4 

25.3 
2U 
20 
23.9 

CBl14 
CB83 
C2 
CB 101 

CBl12 
810 
CB82 
C2 

'48 
, WF 

12 " 10 WF 

'28 
101 
' WF 
12 " 

21 .5 CB 101 10 WF 

2Z 
31 
30 
25 

22 
25.4 
28 
25 

21 

• .1 

7.1 
7.7 
7.3 
7.2 
'.9 
'.0 
'.0 
5' 
5.2 

21 .4 CBl12 12 a 1! <1 
5.0 •. , 21.4 C 2 12 U 20.7 

20.8 CB 82 8 WF 24 
20.6 C3 IO U 30 

11.1 CBl l0 10 B 
18.1 C1 IOU 

17.6 CBL 12 12 a 
11.0 CB SI 8 WF 
16.8 CBS 6 6 WF 
16.2 CBL 10 10 B 
16.0 B 12 81 
15.7 C3 IO U 
15.7 H3a 6 M 

14.1 CBJ 12 12B 
14.2 B 12 SI 
14.1 CB 81 8 WF 
11.8 CBllO 10 B 
13.5 C4 9U 
13.4 C3 IO U 
13.4 CBS 6 6 WF 
12.9 H3 6M 
12.0 B13 71 
11.8 CSl 8 8s 
11.3 C4 9 U 
10.9 C5 S U 

1S 

19 
25 

U 
35 
3.3 

16.5 10 
20 3.0 
25 2.3 
17 
23 1.9 
20 1.9 
25 1.1 

I.' 

" 18.4 1.2 
17 
IS 1.1 
20 
15.3 
20 
20 
20 
15 
15 
18.75 

e • 
eBJ I 
C6 
81. 
CBL 6 
C6 

e. 
815 
C7 
H I 

'U 
I. 
7U 
61 

" 7 U 

TU 
51 
' U . M 

CBJ6 6B 
C 7 6 U 
B 15 5 I 

eT 
C8 
816 

e. 
8 l' 
C9 

e. 
817 
8 17 
C 10 

CIO 

elO 

'U 5" .1 

5U 
41 
• U 

'u 
31 
31 

3 " 
3U 

3U 

11.5 

10 
lOS 
12.5 
12 
12.25 

'.1 
14.75 
13 
13 

l5 
10.5 
10 

U , 
9.5 

.7 
7.7 
7.25 

••• 7.5 
5.7 , 
, 
.. , 

nCTlo" 
Moan" 



WIDE FLA NGE 

I CB SECTIONS 

PROPERTIES FOR DESIGNING 

Wt1aht Ar .. Depth Flan;e 
SeetiQn 
Ind • • DIlUte! 1:, " " '"' 

Section SectiOft Width Rolled 
Nomiul - -- ----

Size 
Lb •. In.' '" ". ------ ----

36' Wf r 300 88.17 36.72 16.655 
P. C. 180 82.32 36.50 16.595 

CB 362 P. C. 160 76.56 36.24 16.555 
36 X 16~ P. C. 145 72.03 36.06 16.512 R_ 1.02 

P. C. 131) 67.73 35.88 16.475 

r 
194 57.11 36.48 12.m 

36" WF P. C. 181 53.54 36.32 12.072 
CB 361 P. c. no 49.98 36.16 12,(127 
36 x 12 P. C. 160 47.09 36.00 12.000 
R_.80 P. C. ISO 44.16 35.84 11.972 

P.C. 135 39.70 35.55 11.945 

33 ' WF {p 140 70.52 33.50 15.865 
CB 332 P. 110 64.73 33.25 15.810 

33 x 15~ P. 100 58.79 33.00 15.750 R- .96 
33 ' WF {" 151 44.71 33.50 11.565 
CB 331 P. C. 141 41.51 33.31 11.535 

33 x llM P. C. 130 38.26 33.10 11.510 
R_ .75 P.C. 118 34.71 32.86 11.484 

30' Wf {p C 110 61.78 30.38 15.105 CB302 
30 xiS p. C. 19<J 55.90 30.12 15.040 
R_ .91 p. C. i12 SO.65 19.88 14.985 

30' W1 r 131 38.8.3 30.30 10.551 

CB 301 p. C. 114 36.45 30.16 10.521 

30 x 10M p. c. II' 34.13 30.00 10.500 
p. C. lOS 31.77 29.82 10.484 R .. .70 
P. C. 99 29.11 "'." 10.458 

27 ' Wf {p 177 52.10 27.31 14.090 
CB 272 P. 160 47.04 27.08 14.023 
27 x 14 P. 145 42.68 26.88 13.965 R ... 86 

27' W1 r II' 33.53 27.28 10.070 
CB 271 p. C. 101 30.01 27.07 10.018 
27 x 10 p. C. 94 27.65 26.91 9.990 
R_.64 P.C. .. 24.71 16.69 '.963 

Bold lou tr.pe "doto IOf n. "'1 fog~Mf .. ","On'. 
FOf k.y to _INn i~ •• cOtld co umn. r.f .. 10 pog. 3. 
R .. . adlu. 01 ~1I.t (Inch •• ). 

July. 1963 

Thick-
M" --
" --

1.680 
1.570 
1.440 
1.350 
1.260 

1.260 
USO 
uoo 
1.020 

.940 

.19' 
1.400 
1.275 
Ll50 

1.055 
.960 
.855 
.738 

1.315 
Ll85 
1.065 

1.000 
.930 
.850 
.760 
.670 

1.190 
1.075 
.975 

.932 

.827 

.747 

.636 

16 

••• ,01,,1, ]·1 

nick-
n ... , S 

- ----
'". In.1 In,' - ----

.945 20290.2 1105.1 

.885 18819,3 1031.2 

.845 17233.8 951.1 

.802 16092.2 892.5 

.765 14988.4 835.5 

.770 12103.4 663.' 

.725 1128l.5 621.2 

.680 10470.0 579.1 

.'53 9738.8 541.0 

.615 9012.1 502.9 
.598 n96.1 438.' 
.830 13585.1 81Ll 
.775 12312.1 740.6 
.715 11048.2 669.6 

.635 8147.6 486.4 

.605 7442.2 446.8 

.580 6699.0 404.8 

.554 5886.9 358.3 

.775 9872.4 649.9 

.710 8825.9 586.1 

.655 7891.5 528.2 

.615 5753.1 379.7 

.585 5347.1 354.6 

.564 4919.1 327 .9 

.548 4461.0 199.1 

.512 " .... 269.1 

.725 6728.6 492.8 

.658 6018.6 444.5 

.600 5414.3 402.9 

.570 4080.5 299.2 

.518 3604.1 266.3 

.49<J 3266.7 242.8 

.463 282U 211.7 

• 2 

• 1- --1 • 2 

Axi,2·2 • 
• , S , 

--r-- --
'". In.' In.' 

" • ---- -- -
15.17 1225.2 147.1 3.73 
15.12 1127.5 135.9 3.70 
15.00 1020.6 123.3 3.65 • 14.95 944.7 114,4 3.62 
14.88 870.9 105.7 3.59 

14.56 355.4 58.7 2.49 • 14.52 327.7 50 2.47 
14.47 300.6 5<1.0 2.45 
14.38 275.4 45.9 2.42 
14.29 250.4 41.8 2.38 • 14.01 !O7.1 34.1 ". 
13.88 874.3 110.2 3.52 
13.79 782.4 99.0 3.48 • 13.71 691.7 87.8 3.43 

13.50 256.1 44.3 2.39 
13.39 229.7 39.8 2.35 • 13.23 201.4 35.0 2.29 
13.DZ 110.3 "'.1 '" • 12.64 707.9 93.7 3.38 
12.57 624.6 83.1 3.34 
12.48 550.1 73.4 3.30 • 12.17 185.0 35.1 2.18 
12.11 169.7 32.3 2.16 
12.00 153.2 29.2 2.12 • 11.85 135.1 25.8 1.06 
11.10 116.9 22.. ". 
11.36 518.9 73.1 3.16 • 11.31 458.0 65.3 3.12 
11.26 406.9 58.3 3.09 

11.03 149.6 29.7 2.ll • 10.96 129.5 25.9 2.08 
10.87 1lS.1 no 1.04 
10.69 95.7 192 1.97 • • • 



• . ~-:------lR9 , , , 
T • \, 

• --
"" .. WI'i.ht IkDlh 
rod .. r.:, • ... StdlOJl 

Homl ... , 
D.pth ----

lb" ". • --
36· WF 300 36U 
CB362 

180 36lj 

36 x 16~ 160 36)< 
145 36 R_l.02 130 35;!1 

194 36M 

• • 36" WF 181 36ji 
CB 361 170 36Ji 
36 x 12 160 36 
R ... SO ISO 35Ji • 135 35 ~ 

33' WF 140 33lj 
CB 332 110 3ll.:( 

33 l 15U 100 33 R_.96 • 
33" WF 151 33lj 
CB 331 ,., 33l~ • 33xll~ 130 33Ji • R_.75 111 3Z", 

30' WF 110 30)i CB302 
30 liS 190 lOJi 
R_.91 171 "» • 
30' WF 131 JOI,~ 

CB 301 114 lO)i 
30 x 10M 116 30 

R ... .70 lOB " » 

" ,". 
27" WF 171 27]4 CB 272 
27 x 14 160 l1Ji 
R_ .86 145 26h 

27" WF II. 27)4 

• • • CB 27l 101 l1Ji 
27 x 10 94 16)1 
R_.64 .. 16% • • • 

WIDE FLANGE 

CB SECTIONS I I 
DIMENSIONS FOR DETAILING 

n .... ... DiSI ..... u .... 
Thlc.k- ~" "" Width Tllkk· hick_ • , • m Mi., CI •••• • - _. - ., • -- ---- -- -- ----, •. ". ". ". ". '". " 

, .. ". ". '". ------ - -------- ------
16ji I'''' ',," lj 7» 31)i 1',," ' O)i 

, 
'" 5lj 

16ji I", » '" 7» 31)i ,,,,, 4O)i , lj 5lj 
1SLi I", » '" 7» 31)i ",. 3931 3~~ lj 5)i 
16lj l)i ',," ji 7» 31)i "" 39~ 'v. '" 5lj 
16J.i IJ4 V. ji 7» 31)i 1ji 39lj 3M ,. 5lj 

l1)i lU ',," ji 5ji 32)4 1)i 38lj 3lj ,. 5lj 
l1Ji I", U ji 5ji 327:1' ,,,, 38ji 3)< '" 5lj 
11 lJi "" ji 5ji 32j.i 1% 38Ji 31;1' '" 5lj 
11 I "" "" 

5ji 32)4 I» 38 3)< ji 5)i 
11 ',," ji 

"" 
5ji 32)4 I',," 37h 3 ji 5)i 

1Z 'lio " lio S\. 32'14 '" 31V:t , 
" 5Y, 

1531 l ji » '" 7)i 18ji "" 37» 3U lj 5lj 
15V. Ih ',," ji 7lj 28~ 1,," 36» 3lj '" 5lj 
ISU lJi V. ji 7lj 28% ". 36)i 3lj '" 5lj 

ll ji I", ji '" 5lj 29U lJi 35lj 31{ ji 5lj 
II lj '''' ji '" 5lj 29U 'V. 35J~ 3 ji 5lj 
1I )i » '" '" 5lj 19Y. I'''' 35Ji 3 ji 5lj 
II Y, % '" V. '" 1J% '''' '''' 1% .. '" 
ISJi I", '''' Ji 7Ji 25U ,,,, 34 3lj '" 5lj 
IS I", l i Ji 7Ji 25U ". 33~( 3lj '" 5lj 
IS I", "" '" 7Ji 25U "" 331~ 31.j ji 5lj 

IOlj I Ji '" 5 26% I"" 31Ji 3 Ji 5lj 
IOlj '''' Ji '" 5 26}1 lJi llJi 3 Ji 5lj 
10M » '" '" 5 26% I", 3tU 3 Ji 5lj 
IDJ,i U '" '" 5 26% Ilj 31~ lU ji 5lj 
1O ~ 'Iio Y, Y, , 16Y, H. m. 1% '" 5Y, 

14 Ji I", U Ji 6U 13 1)i 31}!4 3)i '" 5lj 
14 I", 'w. '" 6% 13 "" lOlj 3)< Ji 5lj 
14 I ji ~. 6M 13 I'''' 30'", 3)< ji 5lj 

IOJi '''' "" '" 4U 14 l ji "Ji 3 ji 5lj 
10 '''' lj y. 4U 14 I,. 2831 3 '" 5lj 
10 V. lj )< 4% 14 I", 28U 2M ,. 5lj 
10 " '" ~ ' % 14 n. a y, 1% .. 5Y, 

. . 
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• 
• 

WIDE FLANGE • I CB SECTIONS 1- - 1 

PROPERTIES FOR DESIGNING 

Wtll~t AI .. "" .. '."" Ali. 1·1 AI'12·2 

"" .. f:.t " " 
w •• , .... o;.I"ct $«tiOil , .. ,,~ Wlcltk 

Thick· Thick· • , • • , • ... ..... - .-Noml.,1 ---- -------- ------ -- - -
SIl' Lb •. 11.1 ". ". ". ". I •. , ,.' ". I • . ' I •. ' ". 

24~ Wf 
~ 

{" 
160 47.04 24.72 14.091 1.135 .656 5110.3 413.5 10.42 492.6 69.9 3.13 

CB 243 P. C. 145 42.62 24.49 14.043 1.020 .608 4561.0 372.5 10.34 434.3 61.8 3.19 24 x 14 P. C. ,,<I 38.21 24.25 14.000 .9llll .565 4009.5 330.1 10.24 375.2 53.6 3.13 R- JO 

• • • 
24 ' Wf {' , 110 35.29 24.31 12.GS8 .930 .556 3&35.3 299.1 10.15 254.G 42.0 1.68 
CB 242 P. C. 110 32.36 24.16 12.1l42 .855 .510 3315.0 274.4 10.12 229.1 38.0 1.66 24 x 12 P. C. 100 29.43 24.00 12.000 .775 .468 2987.3 248.9 10.08 203.5 33.9 1.63 R_JO • 
24 " WF r .. 27.63 24.29 9.061 .872 .516 2683.0 220.9 9.85 102.2 22.6 1.92 
CB 241 P. C. 84 24.71 24.69 9,(115 .772 .470 2364.3 196.3 9.78 88.3 19.6 1.89 
24x 9 P. C. 76 22.37 23.91 8.985 .681 .440 1<196.4 175.4 9.68 76.S 17.0 1.85 
R_.54 P. C. II 10.00 23.71 ..961 .58' .416 1I14.S 153.1 '.53 .U 14.2 1.79 

2" Wf {' 141 41.76 21.46 13.132 1.095 .659 34[l3.1 317.2 9.OJ 385.9 58.8 3.04 CB 213 ,. 111 37.34 21.24 13.061 .'" .588 3017.2 284.1 8.99 338.6 51.8 3.01 21113 ,. 111 32.93 21.00 13.000 .865 .527 2620.6 249.6 8.92 289.7 ".6 1." R-.65 

• • • 2' " WF 
CB 212 

{' " 2U1 21.14 9.038 .935 .m 2088.9 197.6 8.60 109.3 2.0 1.97 
2Il 9 ,. 82 24.10 1<1." 8.962 .795 .499 1752.4 168.0 8.53 89.6 1<1.0 1.93 
R_.65 • 2, ' Wf r )J 21.46 21.24 1.295 .7'" .455 1600.3 ISO.7 8.64 66.1 16.0 1.76 
CB 211 P. C. 68 20.02 2U3 8.270 .685 .430 \478.3 139.9 8.59 60.4 14.6 1.14 
21l8~ P. C. 61 18.23 20.99 8.240 .615 .400 1326.8 126.4 8.53 53.1 12.9 1.71 
R- .54 P. c. " 16.1' 20.10 '.215 .S1Z .315 1140.1 109.7 .. '" ".0 10.7 1." • 
,," Wf r' 114 33.51 18.48 11.&33 .991 .595 2033.8 220.1 7.79 255.6 43.2 2.76 CB 183 P. C. 105 30.86 18.32 11.792 .911 .554 1852.5 202.2 7.75 231.0 39.2 2.13 18 ll1~ P. C. 96 28.22 18.16 11.750 .831 .512 1674.7 184.4 7.70 206.8 35.2 2.11 R_.SO 

,," WI r 85 24.97 18.32 8.&38 .911 .526 1429.9 156.1 7.57 99.4 22.S 1.00 
CB 182 P. C. )) 22.63 18.16 8.787 .831 .m 1286.8 141.7 7.54 88.6 20.2 1.98 

18 x 8~ P. C. 70 20.56 18.00 8.750 .751 .438 1153.9 128.2 7.49 78.5 17.9 1.95 
R_.60 P. C. 64 18.80 17.87 8.715 .686 .403 1045.8 117.0 7.46 70.3 16.1 1.93 

• • • 1.' Wf r 60 17.64 18.25 7.558 .695 .416 984.0 107.8 7.47 47.1 12.5 1.63 
C8 181 P. C. 55 16.19 18.12 7.532 .630 .300 889.9 98.2 7.41 42.0 11.1 1.61 

18 x 7~ P. C. 50 14.71 18.00 7.500 .570 .358 800.6 89.0 7.38 37.2 9.9 1.59 
R_.43 P.C. " , ... " ... un ,'99 .335 704.5 7.., 7.3<1 11.9 LS 1.56 • 

18 • 
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• 
• • • • • • • • • • • • • • • • 

~------ ---:: ) . 
r . , , . 

:"--4-'" : 
:.. .. ....; 

"""" Welpl , .... ,::, , .. 
Noonl .. 1 

tJ.iplh --
Lbl. 

24' WF 160 CB 243 145 
24 x14 130 R_JO 

24' Wf 110 CB 242 l iD 24112 100 R_.70 

24' WF 94 
CB 24 1 84 
24x 9 76 
R- .54 .. 
21" Wf 141 
CB 213 117 
21 1 13 111 R_.65 

21' WF 
CO 21Z " 2119 82 
R_.65 

21" WF 13 
CB 211 68 

21 x8U " R_.54 " 
IS" Wf II' CB ISl 

18 x 11M 105 
R- .GO " 
18" WF 85 
C8182 77 

18 1 8U 70 
R_.50 64 

18' WF " CB 181 55 
18 x7J1 " R_.41 45 

"" .. • 
""'~ --'". --
24~ 
14)i 
2414 

24}:( 
14)i 
14 

24U 
14)1 
13)1 

'''' 
11J.j 
217(' 
11 

11)1 
20Ji 

11)( 
11ll 
11 
20~ 

18J1 
I',. 
1')1 

18Ys 
I'll 
I. 
17% 

IBM 
1')1 
18 
17% 

WIDE FLANGE 

CB SECTIONS I 
DIMENSIO NS FOR DETAILING 

Fl •• ,. WOO - ,-, 
Thick- nick· ~" Mi •. ",",. "" Width Thick- • , • m .tn M" ., • • MOO ---- -- -- ------ -- -". ". , .. '". ". , .. ". ". , .. , .. ". ---- -- - - - ---- ---- -- --

14)1 1)1 ',," '" 6~ "" 1 18)i 3Ji ,. S)i 
I. I ,. 

'" 6~ "" 1)1 28U 3.!{ ,. S)i 
I. )1 '" '" 6~ 

,,,, 
I" 18 , ,. S)i 

l1)i '''' '" '" 5U lOy&: I',," 17,. , ,. S)i 
11 )1 )i Ji 5~ 20Yi I,. 17 , 

'" S)i 
11 " )i Ji 5~ 20% I", 26J,i , 

'" SJ.j 

, )1 )i Ji 'Ji 21% I;'; 25% , 
'" SJ.j , 

" J.j Ji 'Ji 21% I,. 2S~ 2~ '" S)i , ',," ;,; Ji 'Ji 21Ys lJi 15,. ," '" S)i 
• " .. .. 4'/.0 ~" , .. "" ,~ V- 5~ 

i3)i l)i ',," ,. 6)4 17~ 1)1 25U 'Ji ;,; S)i 
I' I '" '" 6U 17~ lU' 15 , ,. SJ.j 
I' )1 '" Ji 6.!{ 11M I,. 24~ 

, .. SJ.j 

, ' .. .. '" 'Ji I. I" 13 , ,. SJ.j , ' .. )i Ji 'Ji I. I;'; 22U 1li .. S)i 

'Ji " J.j J( • 18% I" 22h1 2M .. S}i 
')( ' ,," ;,; J( • 18~ 1).4 22U 2M '" 5J., 
')( ,. ,. 

'" • 18% I" ",. 2U J( S}i 
1'/.0 ~ " .. • "" II<. "" ' v. V- 5Y, 

Il J.i I ,. 
'" Sll ISll I',," 11 , ,. S}i 

II" ... '" '" s,. ISll 1% 21hl , ,. S}i 
II" ... )i )( S% IS,. IJ.j 21M , .. S}i 

')1 '''' '" J( 4J.i 15Ys IJ.j 11l'A ,'< .. S}i 
''< '''' )i Ji ' J.i 15% I,. 10)1 ," .. S}i ." " ;,; Ji ' )1 lSYs I" 10 ," '" SJ.j 
''< ',," ;,; .. .,. 15Ys IU 10 2U J( SJ.j 

7}i ' ,," ;,; .. ,,. 15% I", 1931 'Yo J( 'J.j 
7}i % li '" 

,,. 1531 III I',. 2U J( '}i 
7}i '" li '" 

,,. 15% I;'; I'}i ')i " '}i 
7v. y, .. .. '" IS¥. , I' " ' v. Yo ,y, 

19 
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WIDE FLANGE 

I CB SECTIONS 

PROPERTIES FOR DESIGNING 

Seclio~ weilhl l A,eo Depth Flonae ... Ali,I·1 

Ind .. t." " " Thick · ... District 00' Section Section Width Thid- no" , 
Nomi •• t Rollt<! n . .. 

Sin - -- ----------
Lb., In.' '". '" '" '". In,' 

----- - -- ------ ----
16' WF 

CB 163 {PC 96 28.22 16.32 11.533 .875 .535 1355.1 
16 X 11M P. C. 88 25.87 16.16 11.502 .795 .504 1222.6 

R_ .60 

16' Wf r 78 22.92 16.32 8.S86 .875 .529 1342.6 
* CB 162 P. C. 71 20.86 16.16 8.543 .795 .486 936.9 

16 xaM p. C. 64 18.80 16.00 8.500 .715 .443 833.8 
R .. . 60 p. c. 58 17.04 15.86 8.464 .645 .407 746.4 

16' WF r 50 14.70 16.25 7.013 .628 .380 655.4 
*CB 161 P. C. 45 13.24 16.12 7.039 .563 .346 583.3 

16)( 7 P. C. 40 11.77 16.00 7.000 .503 .307 515.5 
R_ .43 P. C. 36 10.59 15.85 6.992 .428 .299 446.3 

P. C. 426 125.25 18.69 16.695 3.033 1.875 6610.3 
P. C. 398 116.98 18.31 16.590 2.843 1.770 6013.7 
P. C. 370 108.18 17.94 16.475 2.658 1.655 ~54.2 

P. C. 342 100.59 17.56 16.365 2.468 1.545 4911.5 
P. C. 314 92.30 17.J9 16.235 2.283 1.415 4399.4 
P. C. 287 84.37 16.81 16.130 2.093 1.310 3912.1 
P. C. 264 77.63 16.50 16.025 1.938 1.205 3526.0 
P. C. 246 12.33 16.25 15.945 1.813 1.125 3228.9 

14' Wf P. C. 237 69.69 16.12 15.910 1.748 1.090 3080.9 
P. C. 228 67.06 16.00 15.865 1.688 1.045 2942.4 

CB 146 
P. C. 219 64.36 15.87 15.825 1.623 1.005 2798.2 

14 x16 P. C. 211 62.07 15.75 15.800 1.563 .980 2671.4 R_ .60 
P. C. 202 59.39 15.63 15.750 1.503 .930 2538.8 
P. C. 193 56.73 15.50 15.710 1.438 .890 2402.4 
P. C. 184 54.07 15.38 15.660 1.378 .840 2274.8 
P. C. 176 51.73 15.25 15.640 1.313 .820 2149.6 
P. C. 167 49.09 15.12 15.600 1.248 .780 2020.8 
P. C. 158 46.47 15.00 15.550 1.188 .730 1900.6 
P. C. 150 44.08 14.88 15.515 1.128 .695 1786.9 
P. C. 142 4L85 14.75 15.500 1.063 .680 1612.2 
P. C. 32~ 94.12 16.81 16.710 2.093 1.890 4141.7 

P. C. 136 39.98 14.75 14.140 1.063 .660 1593.0 

14' WF 
P. C. 127 37.33 14.62 14.690 .998 .610 1416.1 
P. C. 119 34.99 14.5Q 14.650 .938 .570 1313.1 

CB 145 P. C. III 32.65 14.37 14.620 .873 .540 1266.5 
14 1 14~ P. c. 103 30.26 14.25 14.515 .813 .495 1165.8 R_ .60 P. C. 95 27.94 14.12 14.545 .148 .465 1063.5 

P. C. 87 25.56 14.00 14.500 .688 .420 966.9 

For k.y to l.tI ... 'n .econd colulII" and ,tar * 'n ~'" c .. lumn..f .. 10 1><>1/* 3. 
IColum" Cor. Section. 
R_ ... dlu. of ~1I.t (incMo). 

20 
July. 1963 

, 
--

In.' --

166.1 
151.3 

121.8 
115.9 
104.2 
94.1 

80.7 
72.4 
64.4 
56.3 

707.4 
656.9 
608.1 
559.4 
511 .9 
465.5 
427.4 
397.4 
382.2 
367.8 
352.6 
339.2 
324.9 
310.0 
295.8 
281.9 
267.3 
253.4 
240.2 
226.7 
492.8 

216.0 
202.0 
189.4 
176.3 
163.6 
150.6 
138.1 

2 

Ali,2·2 

, , 5 

- -- --
'". In.' In.' -- ----

6.93 207.2 35.9 
6.87 \85.2 32.2 

6.74 87.5 20.4 
6.70 77.9 18.2 
6.66 68.' 16.\ 
6.62 60.5 14.3 

6.68 34.8 9.8 
6.64 305 8.7 
6.62 26.5 7.6 
6.49 22.1 6.3 

7.26 2359.5 282.7 
7.17 2169.7 261.6 
7.08 1986.0 241.1 
6.99 1806.9 220.8 
6.90 1631.4 201.0 
6.81 1466.5 181.8 
6.74 1331.2 166.1 
668 1226.6 153.9 
6.65 1174.8 147.7 
6.62 1124.8 141.8 
6.59 1073.2 135.6 
6.56 1028.6 130.2 
6.54 979.7 124.4 
6.51 930.1 118.4 
6.49 882.1 lIZ.7 
6.45 831.9 107.i 
6.42 790.2 IOU 
6.40 745.0 95.8 
6.37 702.5 90.6 
6.32 660.1 85.2 
6.63 1635.1 195.7 

6.31 567.7 71.0 
6.29 527.6 71.8 
6.26 491.8 67.1 
6.23 454.9 62.2 
6.21 419.7 57.6 
6.11 383.7 52.8 
6.15 349.7 48.2 

, 
--
'" --

2.71 
2.67 

1.95 
1.93 
un 
1.88 

1.54 
1.52 
1.50 
1.45 

4.34 
4.31 
4.27 
4.24 
4.20 
4.17 
4.14 
4.12 
4.11 
4.10 
4.08 
4.07 
'.06 
4.05 
'.04 
4.02 
4.01 
'.00 
3.99 
3.97 
4.17 

3.77 
3.76 
3.15 
3.73 
3.72 
3.71 
3.10 

• • • • • • • • • • • • • • • • • • 



• A 
, ~/ ,;,,'C 

• F-~---- ~\ , . 
• • • • • • • • • • • • • 

T 
\ 

"'"~ Wti.hI ""'. , .... r::t • .~ ""~ Komi ... 1 
Dept~ ----

lbo. ". --
16" WF 
CB 163 96 16)j 

16xllJ.i 88 16ii 
R-.60 

16' Wf " l~i 
CB 162 71 16ii 

16 x 8.!4 64 16 
R_ .60 58 lSJ.i 
16' WF 50 1 6~:i' 
CB 161 45 16ii 
16 x 7 40 16 
R ... .43 " lSJ,1 

". laU 

'" 18j{ 
31. 18 
3" 11% 
31' 11l{ 
'81 16~ 

'" 16% 
'46 16~:i' 

14' WF 231 16)i 
C8146 ". 16 

14 x 16 '19 ISJ1 

R ... 60 211 15l{ 
'02 ISH: 
193 15% 
184 ISVs 
116 15U 
161 15)i 
158 15 
15. 14J.i 
14' 14U 

-320 16U 

'" 14U 

14' WF 121 14% 
CB 145 119 14% 

14 Jl 14J.i III I4ji 
103 14U R_.60 
95 14)i 

" 14 . Col~ ..... Cor. s.a; .... . 

WIDE FLANGE 

CB SECTIONS I 
DIMENSIONS FOR DETAILING 

flu,_ ••• Disto_ 

nick· nick· Hall MiR. e ..... Wldlb nick· • , • - , . " ... ... ., 
-- - - - ------ ----- -

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

". ". , •. - - - - - ---- ------ -
11% )i .. "" 5Ji 1J)i 1% 20 3 ji 
11% ' ,," % j{ 5% 1J)i 1% 19J1 'l{ "" 
'ji Ji .. j{ • IJ?B" IJi I8Ji 3 

"" 'Ji '''' % j{ • 13~ 1% 18X 'l{ "" ' % "" )U J<i • 134 I", l8ii 2;!4' '" '% ji )U J<i • 13% Il{ 18 2~ '" Iii % ji '" 3% 14 lji 17~ '% l{ 
1 

"" 
ji '" 3% 14 I," I1li '% l{ 

1 % "" "" 
3li I. I 11% ' % l{ 

1 '" "" "" 3li 14 ',," 11% ' % l{ 

ISSA 3," IJi ... 1% 11"% 3li 25ii 5 I 
16'", ",," I',," Ji 1% ll ji Y,. 24~ 'l{ ',," 
16% "," " 11O ',," lJi ll ji 3li 24~ 4~ Ji 
1~, "" ", ',," lji ll ji 311O 24 '% Ji 
16ti' "" I", l{ lji ll ji ')i 23l{ 'j{ '110 
16% ''" I,," '11O lji llli "," 23ji • l{ 
16 I',," Hi li lji 11% ". 23 • '11O 
16 I',," Iii '" lji I1% "" 22Ji 3l{ li 
15~ I~ lji '" 1% llli 'li 22~ 3l{ li 
ISli 1'11O 111O '" 1% ll ji '''" "li 3U li 
I5Ji lli I % 1% ll ji 'J<i 22)i 3~ '" IS~" I", I % 1% 11% ". "ji 3ji '" I S~ 1% ',," % 1% Il% ')i 22~ 3ji '" IS,", I", Ji '" lji IHi "" 22)i 3Ji % 
I5li 1% )i '" 1% 11% , 

" 3Ji Ji 
I5li U" ',," '" 1% llVs 1'110 21Ji 3)4 % 
1 5~ Ij{ ',," % 1% 11% l)i 2 1~ 3U '" 15% '" l{ ji lji 11% I',," 21% 3J<i '" 15% l)i 'l{, ji lji 11% Il{ 2IJi 3J<i '" 15~ I)U 'J(, li lji 11% 1% 2IJi 3 '" 16U "" l)i % lji llVs '% 23U • I 

14U 

'" "" ji 1 11% I"" 20li 3 '" 14l{ I ji 

"" 
1 llVs lji 20U 3 % 

14% ',," "" "" 
1 11% I", 20'''' 3 % 

14% )i '" "" 
1 11% 1% 20Ji 'l{ % 

14% ' ,," Ji j{ 1 11% I", 20% 'l{ "" 14}i l{ Ji j{ 1 llVs 1% 2OJ<i 'l{ "" 14J..i '," '" j{ 1 11% 0, 2Oj{ 'l{ "" • • ~" _ boHod .... 1%'.00. di.to .... (I" _ . i",w,", ,i ... ). 

21 
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, .. 
Co" 
• --, .. --

5% 
5% 

5% 
5% 
5% 
5% 

3% 
3% 
3% 
3% 

1 
~ 

.J. 

5% 
5Ji 
5Ji 
5Ji 
5% 
5% 
5Ji 



WIDE FLANGE 

I CB SECTIONS 

PROPERTIES FOR DESIGNING 

....... .... ,~ o.P'~ 
flUII ... , .... i. I ·\ , .... 

Obl,1ct r.;, • • ThIC~' 
Thick· 

.~ ""'- S«I;io. Wj6l~ - 1 S "om, ... Rolled -... - - -- - - ------ ----
tbl. I • . ' ". ". ... ... I •. ' 1-,' - ---------- -- --

14" Wf 
CB 144 [p C 84 24.71 14.18 12.023 .178 .451 928.4 130.9 
14 x 12 P. C. 78 22.94 14.06 12.1XXl .718 .428 851.2 121.1 
R ... 60 

14' Wf [p C 74 21.76 IU9 10.072 .783 .4SO 796.8 112.3 
CB 143 
14 )lID P. C. 68 20.00 14.06 10.040 .718 .418 724.1 103.0 

R _.60 P. C. 61 11.94 13.91 10.000 643 .378 641.5 92.2 

14 ' Wf [p C 53 1S.59 13.94 8.062 .658 370 542.1 77.8 
*CB 142 

Ih8 P. C. 48 lUI 13.81 8.031 .593 .339 ..... 9 70.2 

R _.60 P. C. 43 12.65 13.68 8." .528 .308 429.0 62.7 

14 ' Wf [p C 38 lU7 14.12 6.776 .513 313 385.3 54.6 *cam 
14Jl6~ P. C. 34 10.00 14.00 6.750 .• 53 187 339.2 ".5 

R _.43 p.e. '" 8.81 13.86 "33 J83 170 289.6 41.8 

P. C. I" 55.86 14.38 12.670 1.736 1.0;0 1892.5 "'.2 
P.C. 161 4738 13.88 12.515 I. ... ... 15(1.8 2221 
P.C. 133 39.11 1338 12.365 1136 .755 12211 182.5 

12' WI P.C. 120 3531 IJ.l2 12.32(1 1.106 .710 1071.7 163.4 
P. C. I .. 31.19 1>88 1213tl .... .620 "".7 144.5 

CB 124 P. C. 99 29.09 12.75 12.190 .921 .580 858.5 134.7 
12 x 12 P. C. 92 21.06 12.62 12.155 .85< .545 788.9 125.0 
R ... 60 P. C. 85 24.98 12.50 12.105 .796 .'95 723.3 ilS.7 

P. C. " 23.22 12.38 12.080 .736 .470 6&3.0 IOU 
P. C. 72 21.16 12.25 12.GW .671 .. '" 597.4 97.5 
P. C. 65 19.11 12.12 12.COO .... .390 533.4 .. 0 

12 ' WI 
CB 123 P. C. 58 17.06 12.19 10.014 .641 359 476.1 78.1 
12 x 10 P. C. 53 15.59 12.06 10.COO .576 345 426.2 70.7 
R ... 60 
12 ' WI 

P. C. SO 14.71 12.19 8.077 .641 .371 394.5 64.7 
" CB 122 P. C. 45 13.24 12.06 8.042 .576 .33ti 350.8 58.2 

12x8 P. C. 40 11.77 11.94 8." .516 .294 310.1 51.9 
R_.SO 

12 ' WI 

['C 
36 10.59 12.24 6.565 .540 J05 280.8 45.9 

" CB 121 P. C. 31 9.12 12.09 6.525 .• 65 165 238.4 39.' 
12x6~ P. C. 27 7.97 11.96 6.500 .4110 140 2.4.1 34.1 
R .. .37 

22 
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1- - 1 

.bi12·2 

• 1 S 
------

". I ... I •. ' -- --'--

6.13 225.5 37.5 
6.09 ".9 34.5 

6.05 133.5 26.5 
6.02 121.2 24.1 
5.98 107.3 21.5 

5." 57.5 \4.3 
5.86 51.3 12.8 
5.82 45.1 ll.l 

5.87 24.6 73 
5.83 2IJ 6" 
5.73 17.5 51 

5.82 589.7 93.1 
5.70 .861 17.7 
5.59 389.' 83.1 
5.51 345.1 56.0 
5." 300.9 491 
5.43 2781 45.7 
5.40 256.4 421 
538 235.5 38.' 
5.34 216.4 35.8 
5.31 195.3 32.4 
5.28 174.6 29.1 

5.28 107.4 21.4 
5.23 96.1 19.2 

5.18 56.' 14.0 
5.15 SO.O 12.4 
5.13 44.1 11.0 

5.15 23.7 7.2 
S.!I 19.8 6.1 
5." 1<6 5.1 

, 
--.. -
102 
3.00 

2.48 
2.46 
2.45 

1.92 
1.91 
I." 

1.49 
I. .. 
1.41 

315 
3.20 
3.16 
3.13 
3.11 
3.09 
3." 
3.07 
3.05 
3.04 
3.02 

2.51 
2.48 

1.96 
1.94 
1.94 

I.SO 
1.47 
1.44 

• • • • • • • • • • • • • • • • • • 



• / "'-::,c 

• F·~-----· ~ , . 
• • • • • • • • • • • • • • 

T 

StdiDfl 
I.d .. ... 

If ........ ,... 
WWF 
CB 1« 
14 x 12 
R_.SO 

14" Wf 
CB 143 
14 x 10 
R_.SO 

14' WF 
CB 142 
14x 8 
R_.60 

WWF 
CB 141 
14x6~ 
R_.43 

12" WF 
CB 124 
12 x 12 
R_ .50 

12" WF 
CB 123 
12 x 10 
R -.60 
12" WF 
CB 122 
12 x 8 
R_.SO 

12' WF 
CB 121 
12 x 6~ 
R • .37 

.. 
'. 

W,IPI " .. r.:. • ,",,'M 

--
co. ... ----

84 l4fi 
78 l4 

74 14U 
68 I' 
61 llU 

53 l4 .. 13~ ., I3fi 

38 14fi 

" 14 
3Il 13U 

100 14fi 
161 13)1 
133 I3fi 
120 !3Ji 
I'" 12~ 
99 IZU 
92 I1fi 
85 I1Ji 
79 I1fi 
72 12K 
65 I1Ji 

58 12K 
53 11 

50 12U 

" 11 

" 11 

36 12K 
31 I1Ji 
27 11 

WIDE FLANGE 

CB SECTIONS 

DIMENSIONS FOR DETAILING 

" ... w .. [)j.uld 

"'" Wldl~ nick· nick . Tlllck· • , • -- - -... ... " . , .. ... , .. ". ... --- - - -- ------

12 ~ "' Ji 5~ llfi lfi 18fi 
12 'Iii "' Ji S~ llfi I,. 18Ji 

iOfi ,,. 
"' Ji .~ ll~ lfi I7Ji 

10 'Iii "' Ji .~ 1l~ I,. I7Ji 
10 fi fi ,. 4~ llYs lU I7fi 

8 'Iii fi ,. 3)1 llfi IJi I6fi 
8 ,. fi ,. 3)1 llYs I,. 16 
8 Ji ,. ,. 3)1 ll Ys lfi 15}i 

6fi Ji lii ,. 3Ji I1fi I 15~ 

6~ liO ,. ,. 3Ji I1fi 'liO 15Ys 
6~ fi ,. Ji 3Ji I1Ji )I I5Ji 

I1fi I~ llii ,. 5~ 9Ji ,,. I9Ji 
I1Ji IJi 'lii liO 5~ 9fi 'Iii 18~ 

I1fi lfi ~ Ji 5~ 9Ji ",. tau 
I1Ji IJi Ji fi 5~ 9~ I'lii 18 
I1Ji I fi ,. 5Ji 9~ I,. 17U 
I1Ji ,,. fi ,. 5~ 9~ IJi 17~ 

I1Ji )1 ,. lii 5~ 9Ji IliO I7Ji 
I1Ji ,,. Ji Ji 5~ 9)< lfi I7Ji 
I1Ji ~ Ji Ji 5~ 9~ I,. I7fi 
11 'Iii lio Ji 5)< 9~ IJi I7Ji 
11 fi fi ,. 5~ 9~ I,. I7fi 

10 fi fi .. ' )1 9U IJi lS;,i 
10 ,. fi .. ')1 9U a. 15Ys 

'Ji fi fi .. 3)1 9U IJi 1,(% , ,. fi ,. 3)1 9~ I,. l4Ji , Ji ,. .. 3)1 9U lfi l4fi 

'fi ,. ,. ,. 3fi 10fi ,,. 14 

'Ji lio Ji fi 3fi 10fi )1 13U 
'Ji fi Ji fi 3fi iOfi ,,. !3fi 

• 
I. 

. Goget '" .... baNd .... I }( ..... dlot<l __ (1 . 
23 

I 
USOIII 
~ . 

MI •. CI .. ,., II' 

•• - '-1--, •. .. , •. -- - --
1~ ,. SJi 
1~ ,. SJi 

1~ ,. SJi 
IJi ,. SJi 
IJi Ji SJi 

IJi Ji SJi 
IJi fi SJi 
IJi Ji 5Ji 

IJi Ji 3Ji 
IJi Ji 3Ji 
IJi ,. 3Ji 

3~ fi 5Ji 
3Ji Ji 5Ji 
3fi lio 5Ji 
3Ji liO 5Ji 
3 fi 5Ji 
3 fi 5)i 
,~ fi 5Ji 
,~ ,. 5Ji 
,~ ,. 5Ji 
1~ ,. 5Ji 
2U Ji 5Ji 

IJi Ji 5Ji 
IJi Ji 5Ji 

IJi Ji 5Ji 
'Ji Ji 5Ji 
'Ji Ji 5Ji 

'Ji Ji 3Ji 
'Ji ,. 3Ji 
'fi ,. 3Ji 

J uly . 1963 



WIDE fl ANGE 

I CB SECTIONS 

PROPERTIES FOR DESIGNING 

""~ 
WeillIt A, •• Depth fl •• ,e WOO AII1I · ' 

"'" DltUlct r.;. • • Hick-.. , 
Rolled "",. "" .. Widt~ Tltick· - , • Nomillli -, 

Size - -- -- - - - - - - - - - -
lb., ' . .' ". ". ... ". I •. ' 1ft.' - - - ---- -- -- ----

P. C. 111 32.92 11.38 10.415 1.248 .755 7l8J 126.3 
P. C. 100 29.43 11.12 10.345 1.118 .685 625.0 112.4 

10' WI P. C. 89 26.19 10.88 10.275 .998 .615 542.4 99.7 

CB 103 P. C. 71 22.67 10.62 10.195 .... .535 457.2 86.1 
P. C. 71 21.18 10.50 10.170 ... .510 420.7 80.1 

10 x iO 
P. C. 66 19.41 10.38 10.117 .748 .457 381.5 13.7 R _.SO 
P. C. 60 17.66 10.25 10.075 .683 .415 343.7 67.1 
P. C. 54 15.88 10.12 10.028 .618 .368 305.7 60.' 
P. C. " 14.40 10.00 10.001 .558 .340 272.9 54.6 

10' WF I' , 45 1314 10.12 8.022 .618 .350 248.6 49.1 
*CB 102 

10 x 8 P. C. 39 11.48 9.94 1.990 .528 .318 2m.7 42.2 

R _.SO P. C. 33 9.71 9.75 1.964 .433 191 170.9 35.0 

10' Wf Jp.c. 19 ' .53 1012 S.199 .SOIl 189 l!i1.3 3" '* eB 101 15 1.3S 10.08 5.762 . 430 152 133.2 16.' 10 115M" (' R .. .32 P. C. 11 6.19 9.90 5.750 .340 140 1~.3 21.5 

P. C. " 19.70 9.00 8.287 .933 .575 271.8 60.' 
, , ", p.e. 58 17.06 8.75 '.121 . .. .510 121.3 52.0 

.. CB 83 P. C. .. lUI ' .50 8.117 .683 ..os 183.7 431 
h. P. C. 40 11.76 8.25 8.077 .558 .368 146.3 35.5 

R_.40 P. C. 3S 10.30 8.12 8.027 .493 .315 126.5 31.1 
P. C. 31 9.12 '.00 '.11IlIl .433 188 109.7 27.4 

" WF 
.. CB82 I' , 18 8.23 '.116 6.540 .• 63 .285 97.8 24.3 

8x6).i P. c. 14 1.116 1.93 6.SOIl .398 .245 81.5 10.' 
R _.40 

" Wf 
.. CB 81 P. C. 10 S." 8.14 5.168 .318 .248 69.2 17.0 

8 x 57f P. C. 11 S.OO '.ru 5.250 3118 .130 56.' 14.1 
R _.32 

, .. ""'" "at * '" finl < .. rUM<! • ..1 .. '0 ,. 

24 
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, , 
-- --
". I ... ----

4.67 235.4 
4.61 206.6 
4.55 lSO.6 
"49 153.4 
4.46 141.8 
'.44 129.2 
4.41 116.5 
• .39 103.9 
US 93.0 

'.33 53.1 
.,1 44.9 
'.10 36.5 

.19 151 

.16 12.7 
4.14 9.1 

J}l ".6 
3.65 74.9 
3.61 60.9 
3.53 49.0 
3.50 42.5 
3.47 37.0 

3.45 21.6 
3.42 18.2 

3.43 8.50 
3.36 6.72 

Ad, 2·2 

• 
--

I •. ' --
45.2 
39.9 
35.2 
30.1 
27.9 
25,5 
13.1 
20.7 
18.6 

13.3 
11.2 
9.1 

S.1 

••• 
3.' 

21.4 
18.2 
15.0 
12.1 
10.6 
91 

6.6 
5.6 

3.1 
1.6 

, 
--". - -

2.67 
2.65 
1.63 
".1 
2.59 
1.58 
2.57 
1.56 
1.54 

1.00 
1.98 
1.94 

1.34 
1.31 
11S 

2.12 
2.10 
1.08 
1.04 
1.03 
2.01 

1.61 
L61 

110 
1.16 

• • • • • • • • • • • • • • • • • • 



• ~ 
, ~/ ';"1: 

• F----Ih" 9 

• • • • • • • • • • • • • • • • 

, 
T 

, , . ' 
:. .- ~ -... : 

:.. . .....: 

W,111It "" .. lid .. r.;. ... 
Nomi .... 

Deplb --
COo. 

1I2 
100 

IO~ WF " CB 103 " 72 
10 X 10 

" R -.SO 60 
54 
49 

10' WF 45 
CB 102 
10 X 8 39 

ft _.so 33 

10' Wf 19 
CB 101 15 
10 X 5,... 11 
R .... 32 

67 
S' WF 58 
CB8J 48 

'" 40 
R _.40 35 

31 

S" WF 
CB 82 28 
8 X 67S 24 
R ... 40 

S" WF 
CB 81 10 

8 X 5U 17 
R _.32 

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

1I~ 
lIJi 
IOYi 
IOH 
IOji 
IO~ 
IOU 
10li 
10 

10li 
10 
'Ji 

IOU 
10)1 
')1 

, 
'I{ ,y, 
'Ji 
'li , 
, 
7)1 

'li , 
, 

WIDE FLANGE 

CB SECTIONS I 
DIMENSIONS FOR DETAILING 

, .... W.O o;.b_ U .... I ,.., 
Mill. 

,,~ 

W;dt~ TWc_· Thkk- Tllic:k- • T • m Cia •. 0 
M" M" MO 0 , • - - --------------------

'". , .. '". ~ '". ". '". '" , .. '". , •. ------
10M I ~ ~ ~ 4» 7» II{ ISji 3X lM Sji 
10M Hi '''' ~ '» 7» lJi ISX' 3)4 lM Sji 
IOU I ~ '" ' » 7» lji IS 3 ~ Sji 
IOU » '" '" '» 7» I~ 14~ 3 ~ Sji 
10Ji 'lM ji Ji ' » 7» 1'1. 14~ 11{ '" Sji 
10li I{ lM Ji 'li 7» lJi 14ji 11{ '" Sji 
10li '''' '" Ji '» 7» I", 14~ 1ji '" Sji 
10 Yo ~ '" '» 7» IY, 14U 1ji Ji Sji 
10 '" ~ '" ' » 7» I", 14Ji 1ji ~ Sji 

, 
~ ~ '" 3» 7» lJi 13 1Y, li Sy, , Y, '" '" 3)1 7)1 I", 12YS 1Y, Ji Sy, , lM '" '" 3)1 7)1 "" l1Yo 1\, Ji Sy, 

SJi Y, '" '" 11{ 'li )1 11,..- 1Ji ~ 11{ 
SJi lM Ji Ji 1Ji ,y, .'" lIYo 1Ji '" 11{ 
SI{ '" Ji li 1Ji ,y, .'" 1IY, 1Ji '" 11{ 

'Ji .'" '" '" 3)1 ' Yo I", l1Ji 3 Yo Sy, 
'Ji .'" Y, Ji 3)1 ' Yo I", I' 'I{ '" Sy, 
' li .'" lM '" 3)1 'Yo I", ll~ 'Ji Ji Sy, 
' li '" Yo '" 311 ,~ .'" 1I~ ,y, Ji Sy, , Y, '" '" 311 ,~ )1 1I Y, 1~ Ji Sy, , lM '" '" 311 ,~ .'" 1I~ 1~ ~ Sy, 

,y, lM '" li 3li ,~ .'" lOY, 1Ji '" 3Y, 
,y, Yo Ji li 3li ,~ .'" IOJi 'Ji '" 3Y, 

SJi ~ Ji li 1Y, 6~ "" 9~ 1Ji '" 11{ 
S~ 'I. Ji li 1Y, 6~ ~ 9~ 1 '" 1Yo 

, 

25 
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I 
-~ 

WIDE FLANGE 

LIGHT BEAMS, STANCHIONS 
AND JOISTS 

PROPERTIES FOR DESIGNING 

W.llhl Alt. "''' fila .. W .. A ... 1· 1 

• • 1· --1 • , 
.... Is 2·2 • 11Id .. 

District r::, • • nlck_ 

+.1,: .. !~ 
.~ 

Roll. "" ... ...... ~IT=- .- , I • I . NOIII,MI 
Sill 

UI. I • . ' .. I.. la, , .. 'a,' I • . ' , •. • LIGHT BEAMS 
CBll6 I' c. 31 .Q 9.12 15.1< .'" .w 275 372.5 47.0 ... 11.57 4.19 1.13 

16 x S'AI P. C. " .. 1.65 15.&5 1" ..145 .250 298.1 38.1 ... Ln 111 1.07 R .... 41 
eBL 14 l'·c. " .. 7.65 13.19 1025 A18 .255 .. '" ".9 163 ." 126 1." 14 J< , 

P. C. 22.. 6.47 1112 1" .335 .230 197.4 ,... 5." ... ... '.99 R- .43 
CBll2 l" 21.0 6.47 12.31 4.030 .424 .260 155.7 25.3 4.9\ 4.55 2.26 0.84 

*'2 Jl " 
P. C. 19.0 5.62 12.16 4.010 .349 .240 130.1 21.4 4.81 3.67 l.al 0.81 

R- .30 P. C. 16.5 4.86 12.00 '.000 .269 .230 105.3 17.5 '.65 2.n 1.39 0.76 

• • 
CBllO re

. 
19.0 5.61 10.25 4.020 .394 .250 96.2 18.8 4.14 4.19 2.08 0.86 

10. " P. C. 17.0 4." 10.12 4.010 .329 .240 81.8 16.2 '.05 3.45 1.72 0.63 
R_.30 P. C. 15.0 4.40 10.00 ' .000 .269 .230 68.8 13.8 3.95 2.79 1.39 0.80 • eBL 8 

eBl BA · 
Ie 

15.0 4.43 8.12 4.015 .314 245 48.0 11 .8 3.29 3.30 1.65 0.86 ... P. 13.0 3.83 8.00 4.000 154 .230 39.5 9.88 3.21 2.62 1.31 0.83 
R_.30 • CBl6 

CBl SA' 
Ie 

16.0 4.72 <25 4.030 .• 04 160 31.7 10.1 2.59 02 2.14 0.96 ... P. 12.0 3.53 6.00 '.000 .2" .230 21.7 71. 2." 2.89 1. .. 0.90 
R_15 • . . T ..... __ ... 10''''''''''' In 1M Pirtoboofgll Oiotrld _. a " __ .fa ... 01 lone! .... " __ ""dn_ ... _ 10 1M • 

..... "lJ'Ilhlcr.-. STANCHIONS 
CBS 6 re

. 
25.0 "7 6.31 ... .'56 .321l 53.5 16.8 2.69 17.1 5.6 1.52 ... P. C. 20.0 5.90 6.20 6.018 .367 158 41.7 13.4 2.66 13.3 ... I. .. 

R ... 25 P. C. 15.5 '.62 6.00 6.000 1<9 140 30 .. 10.1 2.56 9.69 3.2 1.45 
CB 51 

18.5 5.45 5.12 5.025 .• 20 165 25.4 9.94 2.16 8.89 3.5 1.28 .. , ip 
R- .3 P. 16.0 4.70 5.00 5." ."" 140 21.3 8.53 2.13 7.51 3.0 1.26 • • JOISTS 
CSJ 12 ip 

e 12.4 14.0 4.14 11.91 3.970 .224 .200 88.2 14.8 4.61 2.25 1.13 0.74 
R ... 30 

CBJ 10 
(p e. 10.4 n .5 3.39 9.87 3.950 104 .180 51.9 10.5 3.92 2.01 1.02 0.77 

R ... 30 

CBJ 8 (pc ... 10.0 2.95 1.90 3.940 104 .170 30.8 7." 3.23 1.99 1.01 0.82 
R ... 30 

CBJ 6 (pc ... 8.5 2.50 5.83 3.940 .194 .170 14.8 5.07 2.43 1.89 0.96 0.81 
R .. 15 

• • • - . 
JUly,l963 • 



• , /·~'r . t 

e F----- \ , . 
T '. 

• L____ 5 --: 1';., 
~ . . 
I ~!.: • . -- ~ - - : .......... 

• • • • • • 

""~ ,_. ... 
"""" .. I ... 
cal 16 

16 x 5* 
R- .4l 
CBll4 
14x 5 
R- Al 
CBltZ 
12 x 4 
R •. 30 
cal 10 
10 x 4 
R_.30 
celS 

CBlSA· ... 
R -.30 
CBl6 

cal 6"" 
6 •• 

R_.25 

w~"'t 

r.:. 
'0. 

31.0 ,,_. 
,,_. 
"-. 
22.!l 
19.0 
16.5 
19,0 
17.0 
15.0 

15.0 
13.0 

16.0 
12.0 

". ... 
" Sod .. 

o. 

15* 
'''' 
13r-
13:y.; 

12X' 
12).i 
11 
l()~ 
to;j 
to 

' ii • 
6U 
6 

WIDE FLANGE 

LIGHT BEAMS, STANCHIONS 
AND JOISTS 

DIMENSIONS FOR DEl AILING 

" .... w" Dirtl ... 

1 " •• 1 "" TIuc.- nit._ .... - - _. . 1 ' I - I----
It. Ii, It. It, I.. I.. 'I. I .. 

LIGHT BEAMS 

,~ "' v. ~ 21, " '''' "" 'v. .. v. V. 21' " '", "" 
• "' v. y. '" lZV, " "" • '" v. v. '" 12V. '", 141' 

• '" U ;j I,. IOU U 13 • % }{ ;j I,. lOX % 12~i • U !( ;j 1!1 10% % 12% 
• % !{ ;j I,. '" ',," II • '" '. ;j I,. ';j % IO!1 • " J{ ;j I,. '" .. 10% 

• '" 'i ii Iii 6;j ii • • K K 'i l;j 6,. '" • 
• 'i '. ;j ,'> ' '> ',," 1'i • , • '. ' \ I,. '" .. 7U 

. 
~ ...... In .1Mo P'rtttbv. h Di."id haY. a ~ . -,,,- 01 ) " -.I II>e 110 

STANCHIONS 

• CBS 6 25.0 6'1 6 )-i .. .. ,,. 
'" U '" 6.6 20.0 6" 6 % 'i .. 1'; '" ',," ' % 

R .. .2S IS.5 6 6 U U % 1'; '" .. '}> 
CB 51 

18.S ' ii • "" U ii 1% l ' ,," % 7;j ••• R_.3 16.0 • • % U ;j 2Ys l',," % 7 • JOISTS 

• CBl12 
12 X 4 14.0 1IJ.i • U '" ii I,. ]03,4 11. 11J-i 
R -.30 
CBJ 10 
10 X 4 U.S '" • .. '" ii I,. '" J-i IOS/a 
R_.30 • CBJ 8 

••• 10.0 7" • '" '" ii I,. '" J-i '" R_.30 
CBJ 6 • 6 •• ••• ' '; • .. '" ;j I,. • "" 

7 
R_.ZS I , . • ......... '" 11"")' • 27 • 

I 
I 

Cll-5-' ...., 
". Mi.. I Cit". • •• • --- . --I.. I •. o. 

,~ '" '" ,~ "' '* 
zv. .. '* 2'10 .. t% 

lU 11. ,,. 
lU '" lU 
1 '" lU 
2!:( '" 1'. 
1 '" 21{ 
1 '" 21{ 

1 '" 2t{ 
1 '" lU 

21{ .. l'i 
1 

"" 
21{ 

Ihic~ ..... ,hOlm I. ,... 

1'. U l)-i 
lK .. lJ-i 
1 .. l}> 

lU .. lU 
lU '" 2~ 

1 '" 2!{ 

1 '" lU 

1 '" 2'~ 

1 '" lK 

July. 1963 



BEAMS 

I AMERICAN STANDARD 

PROPERTIES FOR DESIGNING 

Wti,M Art. O,plh Width AWlf. • •• A,isH 

Section Ind .. DI$lrlcl 1::1 -, " -, nlnr. Th ick· 
ud Nom, ... .... ""~ .... n.ntt Thic • "III 

, , 
Si" 

_. -- --... In.' ". ". ". ". I •. ' ,,' -- --
24' 1 
818 P. 120.0 35.13 

14 
8.048 LlO2 .798 3010.8 250.9 

24 X Hi P. IOS.9 30.98 7.875 1.102 .625 2811.5 234.3 
R_.5O 
24 ' J 

P. 100.0 2915 7.20 .871 .747 2371.8 197.& 8 I 
24x 7 P. 90.0 26.30 14 7.124 .871 .624 2230.1 185.8 

ft - .60 P. 79.9 23.33 7.000 .871 .SOII 2087.2 173.9 
2 O' I 

B2 P. 95.0 27.74 
20 7.200 .916 .800 1599.7 \60.0 

20" P. 85.0 24.80 7.053 .916 .653 1501.1 IS01 
R- .70 
20" 1 

B3 P. 75.0 21.90 20 6.391 .789 .641 1263.S 126.3 
20 X 6X P. 65.4 19.08 6.250 .789 .SOII 1169.5 116.9 
R .... 60 
11 " 1 

B4 P. B. 70.0 20.46 
18 

6.251 .691 .711 917.5 101.9 
18 X 6 P. B. 54.7 15.94 6.000 .691 .460 795.5 88.4 
R-.56 
1 ' '' I 
87 P.C.B.G. SO.O 14.59 

IS 5.640 .622 .SSO 481.1 64.2 
15 X 5~ p.e.B.G. 42.9 12.49 S.SOII .622 .410 441.8 58.' 
R- .51 
12" 1 

B8 P. SO.O 14.57 
12 5.477 .659 .687 301.6 SO.3 

* 12 X 51;1" P. 40.8 11.84 5.250 ."9 .'" 268.9 44.8 
R-.S6 
12" 1 I 

" t"e.B.G. 35.0 10.20 
12 

5.018 .54' .428 227.0 37.8 
* 12 X 5 p.e.B.G. 31.8 9.26 5.000 .544 .3SO 215.8 ".0 

R-.45 
10" 1 
, 10 p.e.8.G. 35.0 10.22 10 '.944 .491 .594 145.8 29.2 

* IOx4~ p.e.B.G. 25.4 1.38 '.660 .491 .310 122.1 24.4 
R_.41 

" , 
812 p.e.B.G.S. 23.0 6.71 

8 
4.1 71 .425 .441 64.2 16.0 

* ... p.e.B.G.S. 18.4 5.34 '.000 .425 .210 56.9 14.2 
R-.37 

'" I 
813 l" 20.0 5.83 7 3.860 .392 .• so 41.9 12.0 

* 7d~ p.e. 15.3 ... 3 3.660 .391 lSO 36.2 10.4 
R-.35 

For k_V 10 I. " .... ,ft _Oftd col.,"n oftd .Iar * ,ft fint col~'"ft f-"t to _ J. 
R "' fOdl~. 0/ ~1I.t (ift'~.')' 
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.bl.2·2 

, , • 
-- -- --". In.' ", -- --
9.26 84.9 ZLi 
9.53 78.9 20.0 

•. os 48.4 \3.4 
9.21 45.5 12.8 
9.46 42.9 12.2 

7.59 SO.S 14.0 
7.78 47.0 III 

7.60 30.1 9.' 
7.83 21.9 8.9 

6.71) 24.5 7.8 
7.07 21.2 7.1 

5.74 16.0 5.7 
5.95 14.6 5.3 

4.55 16.0 5.8 
4.17 13.8 5.3 

4.72 10.0 3.9 
' .83 9.5 3.8 

3.18 8.5 H 
4.07 6.9 3.0 

3.119 ••• 2.1 
3.26 3.8 1.9 

1.68 3.1 1.6 
1.86 2.7 1.5 

, 
--

" 
1.56 
1.6<1 

1.29 
1.32 

I." 
1.35 
1.38 

1.17 
111 

1.119 
1.15 

1.0; 
1.118 

1.05 
1.118 

0.99 
1.01 

0.91 
0.97 

0.81 
0.84 

0.14 
0.78 

• • • • • • • • • • • • • • • • • • 
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• • • • • • • • • • • • • 

f-----, , 

""-IItd .. .... 
Dtplh 

24'1 
, 18 

R_.60 

24 ' I 
, I 

R- .GO 

20' I 
B2 

R_JO 

20' 7 
B3 

R-.5O 

18' I 

" R- .56 

W I 
B7 

R_.Sl 

12' I 
B8 

R- .56 

12' I 
B9 

R_.4S 

10' r 
810 

R_ .4! 

8' I 
, 11 

R_.37 

7'1 
813 ' _.35 

~ , .W 
• ,I,hI FII." 

r.:.. Wldt~ TIIlr.-
.. ... p ----

Lb •. 1_, II, ----

120.0 8 Ifj 
105.9 7)j Ifj 

100.0 1U )j 
".0 7ii )j 
79.9 7 )j 

95.0 7Yi '"' 85.0 7 'ff. 

75.0 "" '"' OS., ' Yi '''' 
70.0 'li 'lii 
54.7 , 'lio 

SO.O 5li )i 
42.9 5» )i 

SO.O 5)<; 'lio 
40.8 5X 'lio 

35.0 5)i ff. 
31.8 5 '" 
35.0 5 J.i 
25.4 ' )i J.i 

23.0 4fj ~ 
IS.4 • '" 
20.0 3)j )i 
IS.3 3)i )i 

, ' 

BEAMS 

A MERICAN STA NDA RD I 
DIMENSIONS FOR DETAI LING 

... 0i'1I_ "'. 
n ick- T~!~ ~:' I~ 

f la ... . . T • Mi., Cl .... om 
11111 .tI. .' I....:'.... ----
-"-'-~ ". ". - "-'- ". ". - "·-I--..!!:...... ". 

I 
STD .LH 

'''' lio 3)i 2O)i I'", 3U )<; • lfi I 
)i "' 3)i 20fi 1% J}4 fi • Iii I 

li )i 3U 2OJ4 l)i 3 lio • )j I 
)i "' 3Yi 20'4 l)i 3 Yo • )j I 
)<; Yi 3.!-i 2oaA' l)i 3 ff. • )i I 

'''' ~ 3Yi 16.!1 l ~ 3 )<; • 'li. I 
'lii "' JX 1')<; lli 3 )i • )j I 

li "' 1)j 16~ I", 2~ li 3)<; '''' )j 
)<; ), 1)j 16~ I", 2~ '" 3)<; li )j 

li Yo 2~ 15X lli 1li lio 3)<; 'lii )j 
)<; Yi 2~ lSJi lYo 1li '" 3)<; '"' )j 

'" " 1)<; 11)<; I'{ 1)<; li 3)<; '" li 
lio Yi 1)<; 11)<; lYi 1)<; '" 3)<; '" li 

'lio )i 1)i 9li I", 1li lio 3 '"' li 
» Yi 1)i 9)i I", 1li '" 3 )i li 

lio Yi 1Yo 9li Iii 1J.i '" 3 )<; li 
)i " 1)i 9li Iii 1)<; Yi 3 » li 

)i " 1» 8 I 1J.i Yo 2~ J.i li 

'" '" 1» 8 I 1J.i Yi 2~ J.i li 

lio Yi l)j ' Yi )j 2)4 '" 1Yi lio li 

'" fj l)j ' Yi )j 1Yi '" 2)4' ~ li 

lio Yi lU 9li '" 1Yi '" 1Yi )i )i 
Yi fj l~ 9li % 1Yi '" 1Yi )i li 

. 
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BEAMS 

I AMERICAN STANDARD 

PROPERTIES FOR DESIGNING 

""M Wtlp' AlII o.pth Wjdt~ 
".,. .. W .. AIlsH 

""r I"" .... d District 1':1 " •• " Th,.; • Thitk-.... rlln,. • S 

* 

lIomi ... 1 .... "" .. _ . -' • n -- -- - - -- - - -- --", 1ft.' .,. ". ". • •• 1ft,' -- - -
6 ' 1 
, I' (P.C.'.'.5. 17.25 5.02 6 3.565 .359 .465 26.0 

6 X 3~ p.e.B.G.S. Il.S 161 3.330 .359 .130 21.8 
R_ .33 

"I 
Bl5 (PC. 14.75 4.19 5 3.284 .326 .. " 15.0 
5.3 p.e. 10.0 2.87 3.000 .326 .210 12.1 
R_ .31 
, ' I 
Bl6 rC.B.G. 9.5 2}6 4 2.796 .193 .326 6.7 

4)(2~ p.e.B.C. 7.7 2.21 1.660 .193 .I'" 6.0 
R .. . 29 

"I 
'17 t C. B. 7.5 2.17 3 1.S<19 .160 .349 1.9 

3)( 23.) p.e.B.G.S. 5.7 1.64 1.330 .160 .170 1.5 
R-.21 

H-BEAMS 

"""' Wti,.t ,," """ Width A .... W .. 
I"' .. and Oh trict 1:1 " " • '":r Thick· 
/lomi ... 1 .... "" .. .... flln .. Tillie • - , 

Silt 
_. 

'" '" 
.,. ., ". •• I.,' ------ -- - - --

H4 IPG hi 34.3 10.09 8 8.000 .459 J7S lIS.S 
R- .313 

"" {PoG.s. 6.6 25.0 7.35 6 5.938 .481 .313 47.0 
R- .3Jl 
H3 

{p.e.G.s. 6.6 20.0 5.88 6 5.938 .380 .150 38.8 
R- .313 

H1 IP C 51' 18.9 5.56 5 5.000 .417 .313 23.8 
R-.313 

" I {p.e.a.G.s. ,., 13.0 3.81 • 3.937 071 .150 10.4 
R .. .31J 

f a< k.~ ' 0 1eII .. 18 _""" ~ol~ ... ft 0"" "a< * In 5", col ..... ,<I .. '0 _ 3. 
II - rod; .. 01 fill.' (Inch •• ). 

30 
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--
In.' -
8.7 
7.3 

6.0 
4.8 

3.3 
3.0 

1.9 
1.7 

/WS I- I 

, 
In,' --

28.9 

15.7 

12.9 

9.5 

5.1 

1-- --I 

A,i s 2· 2 

, • , 
-- ----., In,' '" 

2.28 1.3 1.3 
2.46 1.8 1.1 

1.87 1.7 1.0 
2.05 1.1 0.82 

1.56 0.91 0.65 
1.64 0.77 0.58 

1.15 0.59 0.47 
\.21 0." 0.40 

Alls 2-2 

• • , 
•• ". Ir;:a 

-- -- --

3.40 J5.l 8.8 

2.53 14.9 5.0 

2.57 11.4 3.8 

1.10 7.85 3.1 

1.65 3.39 1.7 

, 
--., 
0.68 
0.72 

0.63 
0.65 

0,58 
0.59 

0.51 
0.53 

• 
•• - -

1.87 

I.H 

1.39 

1.10 

.94 

• • • • • • • • • • • • • • • • • • 
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BEAMS 

AMERICAN STANDARD I 
DIMENSIONS FOR DETAILING • ,-

• • • • • • • • • • • • • • 

W.laht Fla",1 ... Dista_ 
StcliOfl Hln Mil. 

f~ Thick· Thick- Min. CI"J. ~ .. Flanl' I .... e. Width 
"51, ~ n.1S Thick_ • , , Grip RiYel .. , .- " 0 , 

Depth ---- -- ---- -- -- -- ---- -- ----
Lb$. '". , .. '". , .. ,. ,. '". , .. , .. '". , .. ,. 

-- -------- -- -- ---- ---- --
6· I 

17.25 3% % ;,; )I I;'; ' ;,; l4 2 '" 2 V. V. B!' 
R _.33 12.5 3V. V. )I V. I;'; ';,; % 2 '" 2 '" V. 

5· I 
14.75 3)1 '" ;,; )I IV. 3V. % 2 '" 1;!4 .. ;,; B 15 

R_.3l 10.0 3 '" )I % lYs 3% % 2 'f, lU .. ;,; 

' ·1 9.5 2U .. '" '" 1)1 2}i % 2 )I I;'; '" ;,; B 16 
R_.29 7.7 2% '" l!, YO 1}4' 2U % 2 '" I;'; '" ;,; 

3·1 
7.5 2;'; )I V. '" lyo I;' '" )I I;'; )I V. B17 ... 

R-.27 5.7 2V. )I '" YO lyo 1% '" '" I;'; )I V. 

H-BEAMS 
Wti,ht flon," ... (};$tlllCll 

Stction Hall Mil. 

~1 Thick_ Thick. Min. ~ .. FIIn,' Ind .. Width Th ick· • , , Grip Rivet .. , ""$l,p . nlSS n ••• " 
, 

Oepth -------- -------- ------
lbs. '". '". , .. '". , •. , •. , .. , .. '". '". '". ------------------ --------

H4 
B 34.3 8 '" V. l!, 3% 6)1 ;, 2% 5;'; '" ;, 

R_.313 
H 3. 

6 25.0 6 ;,; '" '" 2'''' 4)1 ;, 2% 3V. V. V. 
R_.313 

H3 
6 20.0 6 V. )I % 2;' 4Ys '" 2)1 3;'; V. ;, 

R _.313 
H2 
5 18.9 5 li, '" '" 2% 3% % 2 2U '" ;, 

R ... 313 
HI 
4 13.0 , V. )I V. I;' 2V. l4 2 2)1 V. % 

R- .313 . . Gog. !I, at. baM<! On 1 \4 .dge d .. lann (1 ""'"''''U''' ",,-,) . 

31 
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[ 

"""" 
W.,.ht 

IMflind Di.lricl r.:, 
Hoonl ... 1 .... ... --

lb •. 

e 60t r e. 58.0 

11.4 
p.e. 51.9 

I' e 
45.8 R_ .625 P. C. 42.7 

* C1 rC,B.G. 50.0 
1S " 3% p.e.B.G. 40.0 

R- .50 p.e.B.G. 33.9 

* C1 rC.B.G.S. 30.0 
12.3 p.e.B.G.S. 25.0 
R_.38 P.C.B.G.S. 20.7 rC.B.G.S · 30.0 * C3 p.e.B.G.S · 25.0 

10.2 Y1o IP.C.B.G.S · 20.0 
R-.34 P.C.B.G.S · 15.3 

* C4 re. B. G · 20.0 
9.2Y2 P. e. B. G · 15.0 
R_.l1 [P. e. B. G · 13.4 

* C5 r C.B.G. 
18.75 

,.2Y. P.C.B.G.S. 13.75 
R-.32 P.C.B.G.S. 11.50 

* C6 rC.B.G.s. 14.15 
7.2Y. P.C.B.G.S. 12.25 
R ... .31 P.C.B.G.S. 9.80 

* " r C.B.G.S. 
13.00 .. , P.C.B.G.S. 10.50 

R- .30 p.e.B.G.S. 8.20 

C8 
{p.e.B.G.S. 9.00 5.1% P.C.B.G.S. 6.1() R_ .29 

C9 re.B.G.S. 1.25 
4.1% P.C.B.G.S. 5.40 R_ .28 

ClO P.C.B. 6.00 
~ • 1Y2 P.C.B.G.S. 5.00 
R_ 17 P.C.B.G.S. 4.10 

July. 1963 

CHANNELS 

AMERICAN STANDARD 

PROPERTIES FOR DESIGNING 

',n Dtpl~. Width " ... , W .. bis J.I 

" " " '":r Thick-

-~ Chu ... I rl ..... nic· _. • • ----- -- -- --
In.' ... I. I,. I,. I., 

~ 
16.98 4.200 .625 .700 670.7 74.S 
15.18 IS 4.100 625 .600 622.1 ".I 
13.38 '.1XXl 625 .500 573.5 63.7 
12.48 3.950 .625 .'50 549.2 61.0 

14.64 3.716 .650 .716 401.4 53.6 
11.70 15 3.520 .650 .510 346.3 46.2 
9." 3.400 .650 .• 00 312.6 41.7 

8.79 3.170 .501 .510 161.2 26.9 
7.32 11 3.047 .501 .",7 143.5 23.9 
6.03 2.940 .501 .180 128.1 21.4 

8.80 3.033 .436 ,673 103.0 20.6 
7.33 10 1.'" .436 .516 .,.7 18.1 
5." 2.739 .436 .379 78.5 IS} 
4.47 2.600 .436 .14<1 66.9 13.4 

5." 2.648 .413 .m 60.6 13.5 
'.39 9 2.485 .413 .185 50.7 11.3 
3.89 2.430 .m .1311 4U 10.5 

5.49 2.527 .3., .487 43.7 10.9 
'.02 8 1.343 .390 .31l3 35.8 9.0 
3.36 1.160 .390 .120 323 8.1 

4.32 1.299 .366 .419 27.1 7.7 
3.58 7 2.194 .366 .314 24.1 6.9 
"5 1.000 .366 .210 21.1 6.0 

3.81 2.151 .343 .437 l7.3 5.8 
3.07 6 1.034 .343 .314 15.1 5.0 
2.39 1.920 .343 .200 13.0 4.3 

1.63 1.885 .310 .325 8.8 3.5 
1.95 5 1.750 .320 .1., 7.4 3.0 

2.12 1.720 .196 .320 4.5 1.3 
1.56 4 1.580 .196 .180 3.8 1.9 

1.75 1.596 .273 .356 1.1 I.' 
1.46 3 1.498 .213 158 1.8 1.2 
1.19 1.410 .273 .170 1.6 l.l 

32 

, • 
I,. 1_,' 

6.29 18.5 
6.40 17.1 
6.55 1S.8 
6.64 1S.0 

5.24 11 .2 
5.44 9.3 
5.62 8.1 

4.28 5.1 
4.43 4.5 
4.61 3.9 

3.42 4.0 
3.52 3.' 
3.66 2.8 
3.87 1.3 

3.12 2.' 
3.40 1.9 
3.49 1.8 

1.82 1.00 
1.99 1.50 
3.10 1.30 

2.5t 1.4<1 
2.59 1.111 
2.12 0.98 

2.13 UO 
2.22 0.87 
2.34 0.70 

1.83 0.64 
1.95 0.48 

1.47 0.44 
1.56 0.32 

1.ll8 0.31 
U2 0.25 
1.17 0.10 

2 

, 

,.-L 
j 

, 
- .. ., . -

2 

A.ls Z·2 

• , 
In,' ". 

5.6 1.04 
5.3 1.00 
5.1 1.09 
4.9 1.10 

3.8 0.87 
3.' 0,89 
3.1 0.91 

1.1 0.77 
1.9 0.79 
1.7 0.81 

1.7 0.67 
1.5 0.68 
1.3 0.10 
1.1 0.72 

11 0.65 
1.0 0.67 
0.97 0.61 

1.00 0.60 
0." 0.62 
0.19 0.63 

0.19 0.57 
0.71 0.56 
0.63 0.59 

0.65 0.53 
0.57 0.53 
0.50 0.54 

0.45 0.49 
0.'" 0.50 

0.35 0.46 
0.29 0.45 

0.27 0.42 
0.24 O.U 
0.21 0.41 

, 
I. 

0.88 
0.87 
0.89 
0." 

0.80 
0.18 
0.79 

0.68 
0.68 
0.10 

0.65 
0.62 
0.61 
0.64 

0.59 
0.59 
0.61 

0.51 
0.56 
0.58 

0.53 
0.53 
0.55 

0.52 
0.50 
0.52 

0.48 
0.49 

0.46 
0.46 

0.46 
0.44 
0.44 

• • • • • • • • • • • • • • • • • • 
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CHANNELS 

AMERICAN STANDARD 
L L... ' 9 k , __ I.- ; ! I DIMENSIONS FOR DETAI LING 

• • • • • • • • • • • • • • • 

f ' 
~gJ : Grip 
: : .... -.. 

Weicht 
SecUcn 
Index r.:. . ~ 
Depth --

lbs. 
-- --
C 60j 58.0 

51.9 18 45.8 
R" .625 42.7 

C I SO.O 
15 40.0 

R_.50 33.9 

C2 30.0 
12 25.0 

R ... .38 20.1 

30.0 
C3 25.0 
10 20.0 

R_ .34 15.3 

C4 20.0 
9 15.0 

R_ .33 13.4 

C5 18.75 
8 IJJ5 

R .. .32 11.5 

C6 lOS 
7 12.25 

R ... . 31 9.8 

C7 13.0 
6 IIJ .S 

R .... 30 8.2 

C8 9.0 5 
R_ .29 6.7 

C9 7.25 • 5.' R" .28 

C 10 6.0 , 5.0 
R_17 4.1 

flan ,. 

Width Thick_ 
n ... , p --, .. ... 

----
4)4' % 
'% % • % • % 

3~ % 
3% % 
3V. V. 

3% % 
3 % 
3 % 

3 '" 2% '" 2X '" 2% 'I, 

2% '" 2% '" 2% '" 2Y, % 
2% % 
2)4 V. 
2)4' % 
2).1 % 
2% V. 

2% V. 
2 V. 
1% V. 

1% !to 
lli '" 
1~ '" IV. j{, 

IV. li 
1% li 
1% li 

, . 

WOO DiI1l",,' 
Hilt Thick · Thick· , , "'in. e ne .. ... ., 

-- -- --, •. , .. ... ,. , .. , .. 
---- -- -- ----

lJ16 % 3Y, ISyg H. 2Y, 
% '" 3Y, 15y, HI, 2% 
% li 3Y, lSVB I", 2% 

'" li 3Y, lSYs IU, 2% 

l< % 3 12Vs I", 2Y, 
'I, li 3 12Vs I", 2Y, 

'" li< 3 12% 1 ~$ 2% 

% li 2% 9% Hu 2% 
% '" 2% 9% I", 2% 

'" % 2% 9% I", 2Y, 

% V. 2% 8% % 2% .. li 2V. 8% % 2% 
% '" 2% 8% % 2% 
li % 2% 8% % 2% 

'" li 2M 7)<; Y, 2li 

'" li< 2J{ 7)4 Y, 2.14 
li % 2J4 7)4 Y, 2)<; 

% li 2 6% '''' 2li 

'" '" 2 6% 'j{, 2)4' 
li % 2 6% 'li< 2)4 

'" li IY, 5V. ''I, 2li 

'" '" IY, 5V. % 2li 
)<; % IY, 5V. % 2li 

'" li 1;!4' ' % li 2.14 

'" '" 1;!4' ' % li 2)4 
!to % 1:l4' ' % li 2U 

'" !to IY, 3% % 2 
!to % IY, 3% % 2 

'" !to 1% 2U % 2 
li< % 1% 2U V. 2 

% !to lli IX V. ..... 
li % IJ..i lli V. .. ,-
!to % lli It: % ...... . 

33 

[ 

." Cillf. Go" '"' 
fllnte 
Riot! • • -- ----... , •. , .. ... -- ---- --

l< 2Y, % I 
% 2% % I 

[ 
n. 

'" 2% % I 
% 2% % I 

''I, 2.14 % I 
% 2 % I 
% 2 % I 

'" l~ % % 

'" l~ Y, % 
% IX % % 

l< l ~ '" l< 
% l~ '" l< 
J;; 1% J;; l< 
j{, IY, J;; l< 

% IY, J;; l< 
% lVs J;; l< 

'" IV. V. )<; 

'" IY, V. li 
V. 1% % li 

'" 1% % li 

% 1)4 V. % 
% 1.J4 V. V. 

'" lU % V. 

% 1% '" % 
% 1% % V. 
li 1% '" % 

% 1% '" % 
)<; 1% '" % 

V. I 'I, % 
li I li % 

J;; y, U, % 

'" % li % 
)<; V. li % 

July. 1963 
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CHANNELS 
i [ CAR BUILDING A ND ,. r-' SHIPBUILDING 

PROPERTIES FOR DESIGNING 
, 
~Y2 

A .... 
AllII·1 M1sN 

Wellhl ... Otpth "" .. WOO 
SKtio/l 

f:t • .. ., ~r. Tllick-
IItH'lnd Oistrict 

""~ CIII""" FLIn,. ~ , S , • Noml ... 1 .. ,~ _. • • 
Silt -- ---- -- -- -- - - -", In.' 

" 
". " ". I •. ' In.' ". In.' In.' 

" - - -- -- ---- - - - - - -
C60 

('C 

58.0 16.98 4.200 .625 .700 670.7 74.5 '.19 18.5 
P. C. 51.9 15.18 4.100 .625 .600 622.1 69.1 6.40 17.1 

1. Jl 4 P. C. 45.8 13.38 IS 4.600 .625 .500 573.5 63.7 6.55 15.8 R-.625 P. C. 42.7 12.48 3.950 .625 .450 549.2 61.0 '.64 IS.!) 

C10 ("G 50.0 14.66 4.412 .610 187 312.9 48.1 4.62 16.7 
P.C.G. 40.0 lUI 4.185 .610 .560 271.4 41.7 '.82 13.9 13 ... P.C.G. 35.0 10.24 13 4.072 .610 .441 250.7 38.' 4.95 12.5 R_.48 P,C.G. 3!.8 9.30 '.600 .610 .375 237.5 36.5 5.05 11.6 

C 170 ('c.,.G. 50.0 14.64 4.135 .700 .835 268.1 44.7 4.28 17.8 
P.C.B.G. 45.0 13.16 4.012 .700 .712 "'1 41.7 4.38 16.1 

12.4 P,C.B.G. 40.0 11.70 12 3.'" .700 .590 232.8 38.8 4.46 14.5 R- .SO P.C.B.G. 35.0 10.23 3.761 .700 .461 215.1 35,8 4.59 12.9 

em r 31.0 IU) 3.600 .600 .600 203.' 33.9 '.34 10.3 
12:0: 3 '12 P. G. 32.9 9.60 12 3.500 .600 .500 189.0 31.5 '.44 9.' 

R-.5O P. G. 30.9 9.00 3.450 .600 .'50 181.8 30.3 ' .50 8.9 

C26 r RI 12.06 4.319 .575 .194 IS6.3 31.3 3.61 16.4 
10 :0: .. P. C. 33.' 9.81 10 4.100 .575 .575 138.0 27.6 3.75 13.7 
R_ .S7S P. C. 28.5 831 3.950 .515 .425 125.5 25.1 3.89 U.S 

C21 I'c 28.3 8.23 3.500 .575 .475 116.9 23.' 3.77 8.' 10" 3'flo P. C. 24.9 7.23 
10 3.400 .575 .375 IOS.6 21.7 3.88 I.' R-.SIS 

* C 28 I' 25,3 1.38 3.550 .500 .425 106,0 21.2 3.79 1.9 10:0: 3111 10 
R_.SO 

,. 21.9 6.38 3.450 .500 .325 97.6 19.5 3.91 1.0 

C 32 I' G. 25.4 7.4\ 3.500 .550 .• 50 87.3 19.4 J.43 8.0 9.3'12 P C. 23.9 .... 9 
3.450 .550 .'00 84.3 18.7 J.48 1.5 R- .55 

For k .... to 1_"_" 1ft .. coM colu"'ft and .tor * In Rnl <01."," r.i., 10 _ 3. 
Red ;I\docot .. di."i," f ...... 'oln ft .• "", ....... roth"ll$ ore in/_.u, (I ... ,hon ~ Ii_. 1""' yur l. 
lI " radlo .. cI ~U., (Inch .. ). 

34 
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5.' 1.04 
5.3 1.06 
5.1 1.09 
'.9 1.10 

'.9 1.07 
' .3 1.09 
4.0 1.10 
3.9 1.11 

5.8 1.10 
5.' Ul 
5.1 1.12 
'.8 1.12 

3.8 0.98 
3.' 0.99 
3.5 0.99 

5.1 1.17 

••• 1.18 
'.2 1.19 

3.' 1.02 
3.2 1.03. 

3.0 1.04 
2.8 1.05 

3.2 1.04 
3.1 1.04 

• • • • • , 
... - • 0.88 

0.87 
0.89 
0.90 • 0.98 
0.97 
0.99 • 1.01 

1.06 
1.05 • 1.05 
1.07 

0.89 • 0.89 
0.90 

1.11 • 1.11 
US 

0." • 0.98 

0.94 • 0.98 

1.110 • 1.01 • • • • 



• • CHANNELS 

• ~ . 0 ·---h 
L _ " , 

CAR BUILDING A ND 
SHIP BUILDING 

• • • • • • • • • • • • • • I. 

k , ' I 

f ': I ' G" .. g~ : rIp DIMENSIONS FOR DEl AILING 
~ ... .i 

fl •• ,. W .. 

"" .. Wei",. 

r.;. "''' Inoln Width Thick· nICk· Tbkk· , , .. , • ft." P 
_. 

o.pth u., 
---- - - --- ------
'0. ". ". ". " ". ". ". ---------- - ------

C60 
sa.O .Ji ~ % ~ J", Isv, I,. 

18 
51.9 4Ji ~ ~ ,. J", I sv, I,. 
45.8 • % "' Ji 3", 15~ I,. R- .625 42.7 • % Ji, Ji 3", 1 5~ I%; 

C20 50.0 4~ ~ 
,,. liO 3~ 10H I", 

40.0 ' )1 ~ '" 
,. 3% 10H I,. 

13 35.0 ' )1 ~ "' Ji J% Ill'", I,. R_ .4B 31.8 • ~ ~ .. J% Ill'", I,. 

C 170 
50.0 ')1 'liO li liO 3% 9}l 1M 
45.0 • 'liO 'liO ~ 3~ 9)0 l Ji 

I ' 40.0 Jli '," ~ ,. 3~ 9)0 1)4" R_.SO 35.0 Jj( 'liO }l Ji J~ 9)0 1.14' 

el7l 31.0 3~ ~ ~ .. J 9)0 1)4 
I ' 32.9 3}l ~ "' ;, 3 9)0 lU 

R_.60 30.9 3)0 ~ liO Ji 3 9)0 lJi 

C2' 41.1 ... .. ... '" 3}l 7% I " 
10 33.' ' Ji .. .. .. 3}l 7% l liO 

R_.S7S 28.5 • .. liO Ji 3}l 7% l liO 

C27 28.3 J}l .. }l Ji J 7% I", 10 
R_ .S7S 24.9 J~ '" ~ .. J 7~ I ", 

C28 25.3 3", "' liO Ji 3Ji 7li I ," 10 
R_.50 21.9 J}l "' '" '" Hi 7Ji I," 

C32 25 .4 3", '" "' Ji J 'j( 1)1 9 
R_ .S5 23 .9 3", '" liO ,. J 6~ 1)1 

~ \I"" ....... 1 . ton.dord _. bt,o • .. "y be yorio<l ,f Coftd,IIon, '.elu .... 
Gag.. II> "'"' boM<I"n 1 y, '..tl/Ol diOlon ... (1' "", . Imum , i •• t). 

35 

Di. II .... 

MiR. ., 
--". --

'"' '"' '"' '"' 
' }l 
'}l 

'"' '"' 
' }l 
' }l 
' )0 
' )0 

' }l 
' }l 
' }l 

' }l 
' }l 
' }l 

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

[ 

... fll.,. CII ••. " p Grip I i .... • • ----I-- --". ". ". ". ------ - -
j( '"' ~ I 

% '"' ~ I [ 

'" '"' ~ I 
}l '"' ~ I 

li '"' ~ I 
% '"' .. I 

"' '"' .. I 
liO '"' .. I ,,. 

'}l % I 
j( ' }l '," I 

' ," ' )0 '," I .. ')0 '," I 

' ," 21~ ~ li .. 2~1 .. li 
)0 2)4 .. li 

li ' }l .. Ji 
~ ' }l .. Ji 
}l ')0 .. Ji 

'" 
, 

'" Ji 
liO , .. Ji 

"' 
, 

"' Ji 
~ 

, }l li 

"' 
, 

'" Ji 

"' 
, 

'" Ji 
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[ 

WeI,ht 
""~ r.;, Ind •• lnd Di, trid 
Noml..-I .. ," Sill --" .. --

C36 
{P.c.G. 12.' • • ~Ih 

R- .525 p.e.C. 21.4 

C37 
( PG 20.0 Ia. 

R_ .SO P.C. 18.7 

C41 (p 7.~1h 12.7 
P. 19.! R- .50 

C42 
7 •• P. 11.6 

R- .41S 

C46 
6. )'Iz P. C. 18.0 
R", .475 

es, 
6. 311z P.C.C.s. 15.3 
R"" .385 

C47 (p 16.3 ... 
R" .47S P. IS.! 

C4' 
6.21f.. P. 12.0 
R .. .37S 

C200 
4.21f.. P. 13.8 
R"" .28 

·c 19~ r ·C 193 P C. 9.0 
).1 1511. P. C. 7.1 

R"" .I9 

CHANNELS 

CAR BUILDING AND 
SHIP BUILDING 

PROPERTIES FOR DESIGN ING 

"-<h 1·1 
Om "". Width A ..... w .. 
• " • r"ftr. Thick· '"" . ~ Chlnne! "". - , • ~ 

- - -- - - -- -- - -
In.' ". ". ". ". In.' In.' -- -- ------ - -

6.63 3.500 .525 .425 63.3 15.8 • 6.23 3.450 .525 .375 61.2 15.3 

5.&3 3.025 .500 .400 54.0 • IlS 
5.43 2.975 .500 .350 51.9 110 . " 3. .. .500 .500 0.1 13.5 
5.55 7 3.450 .500 .350 42.8 12.2 

5.12 7 3.000 .475 .375 31.3 10.1 

5.22 6 3.500 .415 .315 29.4 9.' 

4.48 6 3.500 .385 .340 25.3 ••• 

4.75 3.000 .475 .375 25.8 '.6 6 
4.37 2.938 .475 .313 24.7 '.2 

3.52 6 2.500 .375 .l13 18.6 6.2 

4.00 4 2.500 .500 .500 8.8 ••• 

2.64 3 2.!25 .l5I .500 3.1 2.1 
2.OS 1.938 .351 .313 2.7 1.8 

, , 
- -

". In.' 
- -

3.'" 7.' 
3.13 6.9 

3.05 4.7 
3.'" ... 
2.61 7.5 
2.78 6.3 

2.10 4.2 

2.38 6.1 

238 5.1 

2.33 4.0 
2.38 3.6 

2.30 2.0 

1.49 2.2 

I.'" 0.97 
1.14 0.71 

. -< 19) ond C 19'1 "'. 'd.nlocol .. c .... thot C 19) AanOOo' "'. R"'. d .... t to 3110 a t toe 01 BonOOoI . 
F", h 10""-,< In _and col.",n ,.1 .. to .... 11" l. 
Red, ,COl ... d" ...... f", c_,n It.· ..... wI-. ,01""," or. 1"" ... _ {I ... , ...... 'I;,. .. _ y_l 
R_....ri .. 01 RII .. (I.chao). 

36 
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2 

.....,,2·2 

• , 
- -

In-' ". - -

3.0 1.05 
2.9 1.05 

2.2 0.90 
2. 1 0.90 

3.0 1.01 
2.7 1.01 

2.0 0.90 

2.6 LOS 

2.1 LOS 

1.9 0.91 
1.8 0.91 

l.l 0.15 

I.. 0.14 

0.68 0.61 
0.56 0.58 

• 
-

'". -
1.04 
I. .. 

0.86 
0." 

1.01 
I.ll 

0.90 

US 

LOS 

0.95 
0.97 

0.72 

0.86 

0.11 
0.68 

• • • • • • • • • • • • • • • • • • 



• '<:1;--
~ ... ' t 

• 

L '~ ____ ' 
k I':.-----·. · , P ,-

• 
T, __ _ a ---- , 
k ...1 j ill 

CHANNELS 

CAR BUILDING AND 
SH IP BUILDING 

• " ' " ' ' G" .. g.! : np DIMENSIONS FOR DETAILING 
~ ... .; 

• no," w .. 
SKliooo Wlllhl 
lid .. t." Thick· thick_ Hilt ... 00' Wldlh Thick· , , • 
o.~lh "'", p 'H' M .. -- ------------ --, .. ,,- .. , ", .. - ~ .. , .. , 
'" 22.8 3)i )i '" )-I 3)i '" 1", . -

• • • • • • • • • • 

8 
R .. . 525 21.4 3)i )i Ii '" 3)i '" 1", 

C37 20.0 3 )i lI. 'I. 11i '" 1", 8 
ft -.50 IS} 3 )i li 'I. 1% '" 1", 

041 22.7 31i )i )i )-I 3)i '" 1", 7 
ft •. 50 19.1 3)i )i Ii '" 3)i '" 1", 

C41 
7 17.6 3 )i li '" 1% • 1 

R_.47S 

C46 , 18 .0 3)i )i li '" 31i • 1 
R_.US 

'" 6 15.3 3)i % li "" 3% ' % ',," 
R ... 385 

C47 
IS.3 3 )i li '" 1% • 1 , 

R_.475 15.1 3 li '" "" 
1% • 1 

C48 
6 12.0 1li li '" .. 1)i ' li Ii 

R ... 375 

0100 
4 13.8 1)i )i li )-I 1 11i 'lio 

R_ .28 

C 192" 
e 193" 9,0 1)i li li )-I 1% 1" .. 

3 7,1 1 li "" lIo lli 1" .. 
R_.19 

Gao .. , .... utuol ",,"don:! _', boo. ",ay be yoried If cond'hon' r~u" • . 
Gogo.o , . 0 .. boH<I .... !'to • ..,~ dl""n.' (I' ...... ,"' ... "oeI). 

DisU'" 

Mi •• 

" --.. , 
2U 
2U 

2U 
2X 

1)-1 
2U 

1)-1 

1)-1 

11i 

11i 
2U 

1)-1 

1 

" , 

' " 

el .... 

" --.. , 
)i 

'" 
)i 

'" 
'" lI. 

'" 
'" 
'" 
lIo 
% 

)i 

'" 
'" li 

"'< 193 "ftc! C 19i .... Ide"'icoI .. cel>l' .... ' ( 193 ftonll*"o,.~'" .... 110 3\-10' "', .... 01 ~on_. 

• 37 

• 

[ 

." 
"" G,lp 

fI.I" 
Riot! , 

------,., ", .. , 
1 )i " 1 )i " 
lU )i " l~ )i " 
1 )i " 1 )i )i 

Iii )i )i 

1 )i Ji 

1 % Ji 

Iii )i Ii 
lU li Ii 

l)i Ii % 

lli )i % 

" , 0' 

" , " 
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PROPERTIES FOR DESIGNING 

EQUAL ANGLES L 
Wei",t "" Axis 1·llnd Aus 2·2 ...... Dlltrict Tille",,", r:. .. , .... ..... ""'" • S , 

~ --------,"- ,., '.' I •. ' •• 

[ 
p.e.B. l}j ".9 16.73 98.0 17.5 2.42 
p.e.B. I 51.0 15.00 890 15.8 2.44 

Al p.e,B. ij 45.0 13.23 79.6 14.0 2.45 
* •• a P.t.B. lj 38.9 11.44 69.7 12.2 2.47 

R_ lj p.e,B. II 32.7 9.61 59.4 10.3 2.49 
P.t,B. '" 29.6 8.68 54.1 9.3 2.50 
p.e.B. ~ 26.4 7.15 48.6 8.' 2.51 

p.e.B.G.S. I. 37.4 lUx) 35.S 8.6 1.80 
p,e.B.G.S. ij. 33.1 9.73 31.9 7.6 1.81 
p.e.B.C.S. " 28.7 8.44 282 6.7 1.83 

A2 p.e,B.G.S. II 24.2 1.11 24.2 ,.7 1.84 
*6 .. 6 p.e.B.G.S. '" 21.9 6.43 22.1 ,.I 1.85 

R_ )j p.e.B.C.S. Ii 19.6 5.75 19.9 '.6 1.86 
p.e.B.G,S. '" 11.2 '.1< 17.7 U 1.87 
p.e.B.G.S. ji lU • .36 15.4 3' 1.88 
P.c.GS. '" 12.6 3" 13.0 3.0 1.89 

[ 
P. Jl 27.2 7.98 11.8 '.2 1.49 
P.B. ". 23.6 6.94 15.7 •. , 1.50 

A3 p.e.B.S. " 200 '.86 13,6 3.9 1.52 
*5.5 p.e.B.G.S, )j 16.2 05 11.3 3.2 1.54 

R- Ii p.e.B.S. '" 14.3 4.18 100 U 1.55 
P.C.B.G.S. Oi 12.3 3.61 8.7 2.' I." P.C.B.S. !io 10.3 3.03 7.' 2.0 I." 

[ 
P.C.B.G.S. Ii 18.5 '.44 7.7 2.8 1.19 
P.C B.G.S. " 15.7 4.61 6.1 2.' 1.20 

AI P.C.B.G.S. Ii 12.8 lJ5 '.6 2.0 1.22 
*4.4 P.C. B.G.S. '" 11.3 3.31 '.0 1.8 1.23 

R_ji P.C.B.G.S. ji 9.8 2.86 4.' I., 1.23 
P.C.B.G.S. !io 81 2.40 3.7 1.3 1.24 
P.C.B.G.S. y; 6.6 1.94 3.0 1.0 1.25 

{ 
P.C.B.GS. li 11.1 3.25 3.6 I. , 1.1< 

A' 
PC B.G.S. '" 9.8 2.87 3.3 1.3 1.07 
P.C.B.G.S. Oi 8.' 2.48 2.9 1.2 1.07 *aY2dY2 P.C.B.G.S. '" 7.2 2.09 2.' 0.98 I.OO 

R-Oi P.C.B.G.S. y; '.8 1.69 2.0 0.79 1.09 

oWhooft 1WOd",," In 8" .. ln,ho", OiSHkI, I., Ienorh .. 1It .. ~." 'I"ndard loler""" •. 
Fo< hy 10 lett .... 1ft ........ d col ..... 0"" .10< * In "",, co, ....... f •• 10 __ 1 . 
R.,j ,...:lie ..... d;.ltic .. fo< <-*n fI .. wt •• ........ olli_ ... iN'eq .... ' (leu tlIon .. ti ___ ). 

R-• ...,'''' 01 RII., (lftcheo). 
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AxIs 3-3 

• • min. .. •• 
2.41 I.SS 
2.37 I." 
2.32 I." 2.28 1.57 
213 I." 2.21 I." 2.19 1.58 

1.86 1.16 
1.82 1.17 
1.78 1.17 
1.73 1.17 
1.71 1.18 
1.68 1.18 
I." 1.19 
1.64 U9 
1.61 1.19 

1.57 0.96 
1.52 0.97 
1.48 0.97 
1.43 0.98 
1.41 0.98 
1.39 0.99 
1.36 0.99 

1.27 0.77 
1.23 0.77 
1.18 0.78 
1.16 0.18 
1.14 0.79 
1.12 0.19 
1.09 0.79 

1.1< 0.68 
1.04 0.68 
1.01 0.69 
0.99 0.69 
0.97 0.69 

• • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • 

EQUAL ANGLES 

PROPERTIES FOR DESIGNING 

Thitk· Weill>! Are. A.o;J I-l i nd A.i, 2·2 
,,",00 o;strkl ' .. f!:1 ., 
lnd,. , .... Section , , 

----- - ----
". CO, ", In.' In.' --------

{ 
P.C.B.G.S. )i 9.4 2.75 2.2 1.1 

A7 P.C.8.S. Ko 8.3 2.43 2.0 0.95 
*3:11. , 

P.C,B.G.S. 1O 7.2 2.11 1.8 0.83 

R-U6 
P.C.B.G.S. '" 6.1 1.78 1.5 0.71 
P.C.B.G.S. M '.9 1.44 1.2 0.58 
P.C.B.G.S. JI, J.n 1.09 0.96 0.44 

P.C.B.S. )i. n 2.25 1.2 0.73 

A 9t 
P.C.B.S.F. 1O 5.9 1.73 0.98 0.57 
P.C.B.S.F. '" 5.0 1.47 0.85 0.48 2Y2 X 2y" P.C.B.S.F. M 4J 1.19 0.70 0.39 
P.C.B.SF JI, 3.07 0.90 0.55 0.30 

{ 
P.C.8.S.F. 1O 4.7 1.36 0.48 0.35 

A lit 
P.C.6.S.F. JI, 3.92 1.15 0.42 0.30 
P.C.B.SJ. ~ 3.19 0.94 0.35 0.25 .. 2 P.C.8.S.F. '" 2.44 o.n 0.28 0.19 
P.C.B.S.f. " 1.65 0.48 0.19 OJJ 

A 12t { P.C.B.S.F. J4 2.77 0.81 0.23 0.19 
P.C.B.S.F. '" 2.12 0.62 0.18 0.14 l~<II l~ P.C.B.S.F. " 1.44 0.42 0.13 0.10 

{ P.C.B.S.F. M 2.34 0.69 0.}4 0.13 
A 13t P.C.B.S.F. >to 1.80 0.53 0.11 0.10 

1¥1 <II 1¥2 P.C.B.S.F. K 1.23 0.36 0.08 0.07 

A 1St { P.C. B.S.F. J4 1.92 0.56 0.08 0.09 
P.C.B.S.F. >to 1.48 0.43 0.00 0.Q7 

l1A<II11A P.C.B.SJ. " 1.01 0.30 0.04 0.05 

{ P.C.B.S. ~ 1.49 0.44 0.04 0.00 A 16t P.C.B.S. JI, 1.16 0.34 0.03 0.04 , . , 
P.C.B.S. " 0.80 0.23 0.02 0.03 

tSa. ".e. 
oWhen "'ad ... ..; in Birmingham Dimict.leg length .. illne .. d .tandatd lolero""e . 

lI _ rodi .. 01 Rlle l (inch .. ). 
F", ke y 10 lell ... in _ ond column and . Ior * in ~"I column. reler 10 1><190' 3. 

, 
--

" 

0.90 
0,91 
0.91 
0.92 
0.93 
0.94 

0.74 
0.75 
0.16 
0.77 
0.78 

0.59 
0.60 
0.61 
0.62 
0.63 

0.53 
0.54 
0.55 

0.45 
0.46 
0.46 

0.37 
0.38 
0.38 

0.29 
0.30 
0.31 

Red Indica' .. di.lf;cto f", certain fr ..... "' .... h.r •• ellino. are Infrequent (I .... "". 4 . im .. per year). 

39 

L 
A,ls 3·3 

• • nth,. 

----
". ". --

0.93 0.58 
0.91 0.58 
0.89 0.58 
0.87 0.59 
0.84 0.59 
0.82 0.59 

0.81 0.41 L 
0.76 0.48 (OUl 
0.74 0.49 
0.72 0.49 
0.69 0.49 

0.64 0.39 
0.6\ 0.39 
0.59 0.39 
0.57 0.40 
0.55 0.40 

0.53 OJ. 
0.51 0.35 
0.48 0.35 

0.47 0.29 
0.44 0.29 
0.42 0.30 

0.40 0.24 
0.38 0.24 
0.35 0.25 

0.34 0.19 
0.32 0.19 
0.30 0.19 
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L UNEQUA L ANGLES 

PROPERTIES FOR DESIGNING 

Ali,H 
TIIIc~· 

Wtlpt ,~ 

"""" District 
_ . 

r... .. 
1ft"'. lIo1l1d ..... • S - • ------------ - -

,", lb •. ..- Ift.- In.' ••• ~ 

I 
G. I 40.8 12.00 97.0 17.6 1.84 3.SO 

A94 G K 36.1 10.61 8£.8 15.7 1.86 3.45 

••• G. Yo 31.3 9.19 76.1 13.6 1.88 3.41 
R- !1 G. \I 26.3 7.13 64.9 11.5 1." J36 

G. ,. 23.8 7.00 59.1 10.4 2.91 3.33 
G. ~ Zl.l 6.25 53.2 9,J 1.91 3.31 

P. C. B. I. 44.2 13,00 80.8 15.1 2.49 2.65 
P. C. B. ~ 39.1 11.48 72.3 13.4 2.51 2.61 

A18 P. C. B. " 33.8 9," 63,4 llJ 2.53 1.56 
* 1 .. 6 

R_ ~ 
P. C. B. " 28.5 "36 54.1 9,9 1,54 2.52 
P. C. B. '" 25.7 7.56 49.3 9.0 Z.5S I,SO 

P. C. B. ~ 23.0 6.75 44.3 8,0 2,56 2.41 
P. C. B. ,. 101 S.9J 39.2 1.1 2.57 2.45 

P. C. G. I 37.4 11.00 69.6 14.1 2.52 3.05 
P. C. G. ~ 33.1 9.73 62,S 12.5 1," J.OO 

ASO P. C. G. " 28.7 8,44 54,' 10.9 2.55 2," * . .. 4 P. C. G. " 24.2 7.11 46.9 9.2 2.57 2.91 
R_ ~ P. C. G. " 21.9 6.43 42.8 •• 2,58 2.88 

P. C. G. ~ 19.6 5.75 38,S 7.S 2.59 2,86 

P. C. G. ,. 17.2 5,,. 34,1 6.6 2,60 2,83 

P. C. G. )j 30.1 8,86 42.9 9.1 2.20 2.55 
P. C. G. !! 26.2 1.69 37.8 8.' 1,12 2.5t 

A60 P. C. G. lj 22.1 6.48 32.4 7.1 2.24 2.46 
*7 I" P. C. G. " 20.0 5.87 19,6 6.5 · 2.24 1.44 

R_~ P. C. G. ~ 17.9 5.25 26.7 S.8 2.25 2.42 
P. C. G. ,. 15.8 4,62 23.7 S.I 2.26 2.39 
P. C. G. H 13.6 3.98 20.6 4.4 2.27 2.37 

OW""'" poduc.d In B.",rllohom Dimicl. 1.0 lenglh .. <II ..... d .'ondard ,01 ......... 
R - .od1", 01 ~[[., (1""'-'). 
for kev 10 "'n." In _ond colu"", ond "0. * In ~'" column • • eI •• 10 po," 3. 

• -
I~.· 

12.0 
10.8 
9.6 
8.J 
1.6 
6.9 

38,8 
34,9 
30.7 
26.3 
24.0 
21.7 
19.3 

11.6 
10.5 
9,4 

8.1 
I,' 
6.1 
6,0 

10.2 
9.1 
7,8 
1,1 
6,S 
S.8 
S.I 

• 
.~i • \ ' , I 
1 ' --r e 

, , , "'. . 
• • 

AIls 2·2 "'is ., • • -- -
1ft.' .. , 
',0 1.00 
J,6 1.01 
J.I 1.02 
1,6 1.04 
1,' 1.04 
1.1 1.05 

8.9 1.73 
1.9 1.74 
6.9 1.76 
S.9 1.77 
S.J 1.78 
4.8 1.19 
4,2 1.80 

J,9 I.OJ 
J,S 1.04 
J.I 1.05 
2,6 1.07 
2,4 1.07 
2.1 I.'" 
1.9 1.119 

lS 1.07 
J.O 1.119 
1.6 1.10 
I.' Ut 
1.1 1.11 
1.9 1.12 
1.6 1.13 

, 
-

,", 

1.00 
0.95 
0.91 
0.86 
0.83 
0.81 

1.65 
1.61 
1.56 
1.52 
I.SO 
1.47 
1.45 

1.05 
1.00 
0," 
0.91 
0,88 
0,86 
0.83 

1.05 
1.01 
0.96 
0.94 
0.92 
0.89 
0.87 

-.... In. -
~ 

0.83 
0.84 
0.84 
0.85 
0.85 
0.85 

1.28 
1.28 
1.19 
1.19 
1.30 
1.30 
1.31 

0.85 
0,85 
0.85 
0,86 
0.86 
0.86 
0.87 

0.86 
0.86 
0.86 
0.87 
0.87 
0,88 
0.88 

• • • • • • • • • • 
Red 1 .... lcOl .. d,.hitl. for -,oi" fl ...... ........ . o[[;noo ... ;""-<1 .... , ("''' lho" • Ii_. pM yeor). • • 40 
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• 
• . ~i \ . . I e I .' -' --:' 

~)'~ \ · ' 

L UNEOUAL ANGLES 

PROPERTIES FOR DESIGNING 

• A,is 1·1 A.lJ,2.2 
Thick· Wtllht ,., 

'""~ Dlsl'lct ~. 1:1 • Indu ..... "' .... , , • • , • • • -- ---- -- ---- - - - - - -

• .. CO .. I • . ' ... ... ~ .. In.' In.' ". " 
P,C.G,S. )t 27.2 1.98 27.7 11 1.86 2.12 9.' 3.' 1.11 1.12 
P,C.B.G,S. ,~ 23.6 6.94 24.5 6.1 1.88 1." 8.l 3.0 1.12 I." 

A10 
p,e.B.G.S. ~ 20.0 5.86 21.1 5.3 1.00 1.03 1.5 1.5 1.13 1.03 

*6 . .. P,C.B.G,S. .. IS.! 5.31 19.3 ••• 1.00 2.01 6.9 1.3 1.14 1.01 

R_ ~ P,C.B.G.S. \i 16.2 4.75 17.4 '.3 1.91 1.99 6.3 1.1 1.15 0.99 
P,C.B.G.S. '" 14.3 4.18 15.5 3.. 1.92 1.96 5.6 1.9 1.16 0.96 
P.C.B,G,S. % 12.3 3.61 13.5 3.3 1.93 1.94 '.9 1.6 1.17 0.94 
P,C.G,S. ~ 10.3 3.03 11.4 1.' 1.94 1.92 '.1 I.. 1.17 0.92 

• • 
AlI t' \i 15.3 .... 16.6 '.1 1.92 1." U 1.6 .91 0.83 

*6a3Y2 P,C.B. % 11.7 3.42 12.9 3.1 1.94 1.04 3.3 11 0.99 0.19 
R_ )j P.C.B. ~ 9.' 2.81 10.9 1.7 1.95 2.01 1.9 1.0 1.00 0.76 

P.C. l4 1.9 2.31 '.9 1.1 1.96 1.99 1.3 0.85 1.01 0.74 

P.C.G.S. * 19.8 5.81 13.9 '.3 1.55 1.75 5.6 1.1 0.98 1.00 

• • P.C.B.G.S. jj 16.8 4.92 12.0 3.1 1.56 1.70 ••• 1.9 0.99 0.95 
A13 P.C.B.G.S. ~ 13,6 '.00 10.0 3.0 1.58 1.66 '.1 1.6 Ull 0.91 

*S . 3Y2 P.C.G.S. ,. 12.0 3.53 '.9 1.6 1.59 1.63 3.6 I.. 1.01 0.88 R_,. p.e.B.G.S. % 10.4 3.05 I.' 1.3 1.60 1.61 3.1 1.1 1.01 0.86 • 
p.e.B.G.S. ,. • .1 1.56 6.6 1.9 Ull 1.59 1.1 1.0 1.03 0.84 
p.e.G,s. M 1.0 1.06 5.' 1.6 1.61 1.56 1.1 .83 1.04 0.81 • {",s ~ 12.8 3.75 9.5 1.9 1.59 1.75 1.6 l.l 0.83 0.75 

'1' P.C.G.S. ,. IIJ 3JI ••• 1.6 1.60 1.13 1.3 1.0 0.84 0.73 
*5" 3 p.e.B.G.S. % 9.' 1.86 1.' 1.1 1.61 1.10 1.0 0." 0.84 0.70 

R_% p,e.B.S. ,. '.1 2.40 6.3 1.9 1.61 1.68 I.' 0.75 0.85 0.68 
p.e.s. M 6.6 1.94 5.1 1.5 1.62 1.66 1.. 0.61 0.86 0.66 

• • R- ,odl .. 01 AII.r (,nch .. ). 
Far ~.v 10 '-''-t, I" _0Rd colom" and liar * In Rut col.",,,, ,.f., 10 page l . • R.d IIId.eo ... d".,,,,,, f", cetfo." fr.·_. wt.... '0110"1/> .... ,,,,,~ .... t (leu ,~o" • ,; __ v_). 

• • • 
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".is ., 
• 

min. --
" -

0.86 
0.86 
0.86 
0.87 
0.87 
0.87 
0.88 
0.88 

0.76 L 
0.77 I UQUl 

0.77 
0.78 

0.75 
0.75 
0.15 
0.16 
0.16 
0.76 
0.16 

0.65 
0.65 
0.65 
0.66 
0.66 



L 

Stdion 
h.d.> 

Oi1tricl 
Rolled 

• 
UNEOUAL ANGLES 

PROPERTIES FOR DESIGNING 
'ki • 
\ ' . I 

I • --1' -
t.y" '. 

• • 
w' lit A I_,-'''~'~'~H'--,--_I_,~''~''~'~'',_ 't!l' • nick ... ~ ~:" -

nlSS f!t Seelio. t S • • IS. ,. r min, ------ ---- ------ ... ----____ I _____ I_~'~"._ ~~ ~ ~ In. In. In.' In.' In. ~ In. • P,C.G.S. 
P.C.B.G. S. 
P,C.G, S. 
P,C.B.G.S. 
P.C.B.G.S. 
P.C.B.G.S. 

P.C.G.S. 
P,C.B.G.S. 
P,C.G.S. 
P,C.B.G.S. 
P.C.B.G.S. 
P.C.B.G.S. 

{

,.C.B.,.S. 
P.C.G.S. 
P.C.B.G.S. 
P.C.B.G.S. 
P.C.B.G.S. 

{

,.C.B.,.S. 

A 29 P.C.G.S. 
:w, ,,2'h P.C.B.G.S. 

R_~ P.C.B.S. 
P.C.B.G.S. 

{

,.C.B. 
P.C. 
P,C.B.G.S. 
P.C.B.G.S. 
P.C.B.G.S. 

R- fad,W. 01 ~II.I (one,,"). 

14.7 
11.9 
10.6 
9.1 
7.7 
6.2 

13.6 
ILl 
9.8 
8.5 
7.2 
5.8 

10.2 
9.1 
7.9 
6.6 
5.' 

9.' 
8.3 
7.2 
6.1 
'.9 

8.5 
7.6 
6.6 
5.6 
'.5 

4.30 
150 
109 
2.67 
2.25 
1.81 

3.98 
3.25 
2.87 
2.48 
2.09 
1.69 

3.00 
2.65 
2.30 
1.93 
1.56 

2.75 
2.43 
2.11 
1.78 
1.44 

2.50 
2.21 
1.92 
1.62 
1.31 

6.4 
5.3 
'.8 
'.2 
3.6 
2.9 

6.0 
5.1 
'.5 
4.0 
14 
2.8 

3.5 
3.1 
2.7 
2,3 
1.9 

3.2 
2.9 
2.6 
2.2 
1.8 

2.1 
1.9 
1.7 

I.' 
1.2 

2.4 1.22 1.29 4.5 1.8 1.03 1.04 072 
1.9 1.23 1.25 3.8 }.5 1.04 1.00 0.72 
1.7 1.24 1.23 3.4 1.4 1.05 0.98 0.72 
1.5 1.25 1.21 3.0 1.2 1.06 0.96 0.73 
1.3 1.26 1.18 2.6 1.0 1,07 0.93 0.73 
1.0 1.27 1.16 2.1 0.81 1.07 0.91 0.73 

2.3 1.23 1.37 2.9 1.4 O.SS 0.87 0.64 
1.9 1.25 1.33 2.4 U 0.86 0.83 0.64 
1.7 1.25 1.31) 2.2 1.0 1).87 0.80 1).64 
1.5 1.26 1.28 1.9 0.87 1).88 0.78 1).64 

1.2 1.27 1.26 1.7 0.73 1).89 0.76 0.65 
1.0 1.28 1.24 1.4 0.60 0.90 0.74 0.65 

1.5 1.07 U3 2.3 1.1 0.88 0.88 0.62 
1.3 1.08 1.10 2.1 0.98 0.89 0.85 0.62 
1.1 U~ 1.08 1.9 0.85 0.90 0.83 0.62 
0.95 UO 1.06 1.6 0.72 0.90 0.81 0.63 
0.78 l.ll 1.04 1.3 0.59 0.91 0.79 0.63 

1.4 1.09 1.20 1.4 0.76 0.70 1).70 0.53 
1.3 1.09 U8 1.2 0.68 0.71 1).68 0.54 
l.l 1.l0 1.16 l.l 0.59 0.72 0.66 0.54 
0.93 1.11 1.14 0.94 0.50 0.73 0.64 0.54 
0.75 J.l2 1.11 0.78 0.41 0.74 0.61 0.54 

UI 0.91 1.00 1.3 0.74 0.72 1).75 0.52 
0.93 0.92 1).98 1.2 0.66 0.73 1).73 0.52 
(l.81 0.93 1).96 1.0 0.58 0.74 1).71 0.52 

0.69 0.94 0.93 0.90 0.49 0.74 0.68 0.53 
(l.56 (l.95 0.91 0.14 0.40 1).75 0.66 0.53 

F.,. k.y 10 I.n .... in _ond colUMn and "0. * in ~". column_ fel .. 10 po," 3. 
Red indi.ol" di.lficl.l .... c,""ain /t.-...... ....".,. folli"ll' ..... ;""-<1 ••• ' (I ... Ikan .. Ii .... _ .,.ew). 
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• 
•'bi '\ . . I e 1 --rl 

:.,. .. "-• • 

• • • • • • • • • • 

,,<,,~ ....... 

A33 
" 2 
R-'ls 

A 1st 
2 Y:. Jl 2 

A 481 
2'11 .. tv. 

A 37t 
2 X 11ft 

A 645t 
2 x l Y. 

A "1 
1% x 1 Y. 

Ie .... 1, •. 

Ohl,ld .. '" 
p.e.B. 
p,e. 
p.e.B.G.S. 
p.e.B.C.S. 
p.e.B.C.S. 
p.e.B.C.S. 

{ 'CBS p.e.B.S. 
p.e.B.S. 
p.e.B.S. 

CC 
P. c. S. 
P. C. S. 

{ p.e.B.S. 
P.C.B.S. 
P.C.B.S. 

r~ P.G. , 
{'C P. C. 

P. C. 

R_.oc/i., 01 fille' (I ... ".,). 

UNEOUA L ANGLES 

PROPERTIES FOR DESIGNING 

AJ.i. \·1 W,I.h1 ',n Tllkk· r.;, • ... "",. , , , • -- - - -- -- -- ----". ",. In.' In.' I •. ' ,. ... 
l" 7.7 2.25 1.9 1.0 0.92 1.10 

'" 6.8 2.00 1.7 0.89 0.93 I.,. 
ji '.9 1.73 I., 0.78 0.94 1.04 
lI. '.0 1.47 1.3 0.66 0.95 1.02 
~ 4.1 1.1 9 1.1 0.54 0.95 0.99 

'" 3.07 0.90 0.84 0.4 \ 0,97 0.97 

ji ,.3 1.55 0.91 0.55 0.77 0.83 

'" •. , L31 0.19 0.47 0.78 0.81 

~ 3.62 I.,. 0.65 0.38 0.78 0.79 

'" 2.75 0.81 0.5\ 0.29 0.79 0.76 

'" 3.92 US 0.71 0.« 0.79 0.90 

~ 3.19 0.94 0.59 0.36 0.79 0.88 

'" 1.« 0.12 0.46 018 0.80 0.85 

~ 2.71 0.81 0.31 01. 0.62 0.66 

'" 2.12 0.62 .15 0.18 0.63 0." 
ji I. .. 0.42 0.11 0.13 0.64 0.62 

i4 2.55 ." 0.30 013 0.63 0.11 

'" I." 0.51 0.13 0.18 0.64 0.69 
)i 1.33 0.40 0.11 0.13 0.65 0.65 

~ 1.3< 0.69 0." 0.18 0.54 0.60 

'" 1.80 0.53 0.16 0.14 0.55 0.58 
)i 1.23 0.36 0.11 0." 0." 0." 

f ... ~e~ 10 le llen In .. cond col.",n, .. I. • • 0 000- l. 

L 

All. 2·2 

, • , , 
- - - -
~ In.' ,. ,. 

0.67 0.47 0.55 0.58 
0.61 0.42 0.55 0." 
0.54 0.37 0." 0.54 
0.47 0.32 0.57 0.52 
0.39 0.26 0.51 0.49 
0.31 0." 0.58 0.47 

0.51 0." 0.58 0.58 
0.45 0.31 0.58 0." 
0.37 0.25 0.59 0.54 
0.29 0." 0.60 0.51 

0.19 0.17 0.41 0." 
0.16 0.14 0.41 0.38 
0.13 0.11 0.42 0.35 

0.15 0.14 0.43 0.41 
0.12 0.11 0." 0." 
0." 0." 0.45 0.31 

0." 0.10 0.3< 0.33 
0.01 0." 0.35 0.31 
0.05 0.05 0." 0.28 

0." 0.10 0.J5 0.35 
0.01 0." 0." 0.33 
0.05 0.05 0.37 0.31 

• Red l..dieo'" dl,hic;"I", < ... oln ft.·wto . ......... 00I1rooo .... Ird ....... ". (,-.lhan. " __ ~_). 

"When ",od .... d In BI, .. lnll""''' DIoulcl. lelll_.h ... ill u .... d "o"d",d .ol .. on .... 
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'''' » 
, 

... 1 .. , -, .. 
0.43 
0.43 
0.43 
0.43 
0.43 
0.44 

0.42 
0.42 
0.42 
0.43 

0.32 
0.32 
0.33 

0.31 
0.31 
0.33 

017 
017 
0.21 

0.21 
0.21 
0.27 



2 2 

BULB ANGLES 
I 

l PROPERTIES 
hJ , 

! , 
FOR DESIGNING 

2 
,-

2 
,-

SHIP CAR 

Section Wtl&ht Arta Width I Thltkntn Axi l 1· 1 Axis 2·2 

Ind • • Oislrlct 1:1 . , n::_ 1 W" 1 ''', • .. , s.elion , I ' I ' I . , I ' I ' I • Nomi .... 1 
Rolled ------

Silt ~,. In.' In. In. In. In.' In.' In. In. In.' In.' In. In. 

SHIP BUILDING 

j" 
32.3 9.49 169 .64 .61 118.1 22.1 3.53 4.69 6.1 1.1 0.81 0.77 

BA 313 
P. G. 29.9 8.78 3.63 .58 .58 110.7 20.9 3.55 4.70 5.6 1.0 0.80 0.75 
P. G. 27.2 7.98 3.57 .51 .485 102.9 19.6 3.59 4.80 5.1 1.8 0.80 0.72 

10,,3% 
P. G. 24.8 7.28 3.51 .46 .455 95.4 18.4 3.62 4.82 4.6 1.6 0.80 0.70 
P. G. 22.4 6.57 3.45 .40 .425 88.0 17.2 3.66 4.85 4.1 1.5 0.79 0.68 

( P 
13.8 7.00 3.57 .50 .465 73.3 15.1 3.24 4.19 4.7 L7 0.82 0.72 

BA 312 P. 21.6 6.35 3.51 .44 .435 67.7 14.1 3.27 4.21 4.1 1.5 0.82 0.70 
9 " 3'1:. P. 19.4 5.70 3.45 .38 .405 62.1 13.1 3.30 4.22 3.7 1.4 0.81 0.68 

BAlli ( P' 
24.3 7.14 3.68 .58 .55 57.0 12.7 1.83 3.53 5.1 1.9 0.85 0.78 

P. G. 10.0 5.87 3.56 .46 .43 48.9 11.1 1.89 3.61 4.2 1.5 0.85 0.72 
• II 3Y, 

P. G. 16.0 4.70 3.44 .34 .31 40.9 9.4 2.95 3.62 3.3 1.1 0.84 0.69 

( P 
21.1 6.19 3.68 .56 .54 37.5 9.1 2.46 2.95 4.8 1.8 0.88 0.80 

SA 309 P. 17.1 5.03 3." .44 .41 32.0 8.0 2.52 3.03 3.9 1.4 0.88 0.74 
7,,3'J2 

P. 13.6 3.9& 3.44 31 .35 26.4 6.7 1.58 3.01 3.0 l.l 0.&7 0.71 

( P. G. 17.4 5.12 3.69 .51 .49 22.7 6.3 2.10 2.42 4.3 1.6 0.92 0.82 
BA 307 P. G. 13.9 4." 3.57 .40 .365 19.0 5.3 2.16 2.47 3.4 1.1 0.91 0.76 

6 .. 3VI P. G. 10.7 3.!3 3.45 .18 .305 15.3 4.4 2.21 2.45 2.6 0.94 0.91 0.73 

CAR BUILDING 

BA 125 P C.B. I9.! 5.64 4.50 .438 .438 20.& 7.9 1.91 2.39 7.9 1.4 U& 1.23 
',,"'J2 

BA 124 P C.B. 13.0 3.&2 3.50 .375 .375 13.5 4.9 1.88 2.22 3.3 1.1 0.92 0.86 ,,, 3VI 

BA 122 ")I; 3VI 
P. 14.3 4.21 3.50 .500 .500 8.7 l7 1.44 1.65 3.9 1.5 0.96 0.99 

BA 123 p.e. 11.9 3.4& 3.50 .375 .375 7.9 3.5 1.50 1.77 3.1 1.1 0.94 0.94 
",,3VI 

F", k., 10 '-tl." ,n .. ~ond column, ,.1., '0 I"'!Je ). 
R.d ,"d,ea' .. .1"' ''<10 f", <."",n 11.."", ... ~.,. 'ollong ..... inf,.,,"en' (1 .... ,ho" • 'i .... I>*' ,.",). 
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• 
, : , , , , 
-' , .' . - ) - " 

~- b ' ..j • • • • • • • • • • • • • • • 

StctlOll In" .. 
.~ 

Nom,nll 
SOl. 

". 

SA 313 
10 x3~ 

SA 312 
9x3~ 

SA 311 
8x3).i 

SA 309 
7 X 3}i 

SA 307 
6 X 3?i 

SA 125 
5 X 4}i 

SA 124 
5 X 37S 

SA 122 
~ x 3.li 

SA 123 
4 X 3}i 

30 ~-- 8 -- o! 
•.. » '--- r 
" , R R : , 

-" : d ' 

.' + ; ,. .. __ T ' .. _, ":" :: 

R': " R ~ --'- : • ,-... ". , , 
,.---- b' ---- o! 

BULB ANGLES 

DIMENSIONS 
FOR DETAILING 

n .... 'oO 
W"'!~ r. ..... " 

Weicht hick_ nICk· " f:, Width 
_. 

"''" - Bulb ... n.nl' 
(Nom. (Nom. (Hom- (Nam. (Nom- (Hom;nll) (Nomln") 
In,') Inll) '"'I) in.l) In,') .' .' " W' , . -1- ' "-1-" CO. ... ". ". ". .. In. I._ I.. In. 

SHIPBUILDING TYPE 

32.3 3~ " 10 " I'" I~ ," I", 2U 
29.9 3" '" 10 '" Iii Iii 1" Iii 2)i 
1.7.2 3" Ji 10 Ji llJ{f I 1" 1'10 2~{ 
24.8 3Ji ){o 10 ){o 1)( I 1" I 1)i 
22.4 3Ji ){o 10 " "'" ... 1" .'" 2)i 

13_' 3" ){o 9 Ji I' ''' I '" I", 2}{ 
21.6 3Ji ){o 9 ){o I" I .'" I 1)i 
19.4 3Ji " 9 " I", .'" .'" .'" 2)i 

24.3 3" '" • '" I" 1'10 5)( Iii ". 10.0 3Ji ){o • ){o lJi I 5" I ". 16.0 3Ji " • '" I" .'" 5~ Ji 2", 

21.1 3" '" 1 '" lJi I", .... I~ "" 17.1 3Ji ){o 1 ){o l)i ... .... I 1 .. 
13.6 3Ji li 1 .. I~ Ji .... Ji "" 17.4 3U Ji • Ji I" I .'" I", 2li 
13.9 3" )i • )i UI. Ji 'lI, ... 1li 
11).7 3Ji '" • " 1'10 Ji .'" .'" 2)i 

CARBUILDING TYPE 

19.1 ' Ji ){o 5 ){o 1" .'" "'" .'" 3" 

13.0 3Ji " 5 )i lJi " 3 " 2){o 

143 3Ji Ji • Ji lJi Ji lJi Ji 1 .. 

11.9 3Ji ~ • " lJi )( 1% )( 2){o 

45 

l 
RId,; 

Rad,us " " Rt>und,nlS 
fillet 

(RooI) , 
"-1-" ". In. In. 

... .21 .40 

.54 21 .40 

.54 .21 .40 

.54 .21 .40 
_54 .21 .40 

.s. _21 . .. 
_54 21 -" 
.54 21 -" 
.54 .21 .32 
.54 .21 .32 l 
.54 .21 .32 

_54 _21 .28 
.s. 21 .28 
.s. 21 .28 

.s. 21 .14 

.54 .21 .14 

.s. 21 .14 

li li Ji 

~ '" )i 

li .. " 
li '" li 

July. 1963 



T 

W."hI: 

""'" Dilt,\c .r.:, , .... 11011'" 

"". 

" p.e. 13.5 

n p.e. 7.' 

" PC. 6.7 

T lot c. 6.' 

T 11 t C. 5.5 

Tut c. 4.1 

T 14t c. ••• 
T 1S t C. 3.62 

". I P 
13.6 

P. 11.5 

u, P,C. 9.2 

u, P. '.5 

H. p.e. 6.1 

tfIor SI, •. 

TEES 

EQU A L A ND UNEQUAL 

PROPERTIES AND DIMENSIONS 

OF SECTIONS 

0,. Am i-I 

Area I Tlticu.m II s.:!o. d,YI 

I '·"'''~ , I.... . 
, 8 , 

De b FIll" 

-;;;-;- --;;;:- -;- -:-- - ,,-~ I •. , I.,' , .. 
EOUAL TEES 

3.97 • • M ... M 5.7 2.0 1.20 

2.21 3 , 
'" 110 .. 1.8 0.86 0." 

1.95 , , .. '" .. 1.6 0.7,( 0." 

1.87 2M Hi '" 110 Ji 1.0 0.59 0.74 

1.60 2M 2M .. li Ji 0.88 0.511 0.14 

1.19 2Ji 2Ji Ji .. Ji 0.52 0.32 0.66 

1.28 2 2 .. li Ji 0.44 0.31 0.59 

1.05 2 2 Ji .. Ji 0.37 0.26 0.59 

UNEOUAL TEES 

, , 
4.00 5 ' li J.i,I~ "'.li li 2J 1.1 0.82 
3J) 5 , ~,l~ " . li li 2.' 1.1 0.84 

2.68 4 , li 110 '" 2.0 0." 0.86 

2.48 • 2M li 110 li 1.2 0.62 0.69 

1.77 , 2M .. li "., 0.94 0.52 0.73 

"wt..<. , .... di", ... ,ion, .. r ........... , , ... Rtt,l. f"" ,lie Ronl". 'he _Oftd 10< ,he ,,_. 
For lot.,. 10 1e1Mf. in _d col.", .. , ,elet'O pooe 3. 

• , 
-., ~. 

,~·~.~R~· t, ~. =~j_l: ~ 

, 

" 

1.18 

0.88 

0.86 

0.76 

0.74 

0.65 

0.6\ 

0.59 

0.76 

0.16 

0.18 

0.62 

0.68 

" ~~. , 

AxIS 2 2 

, 8 , 

I--". ", 
" 

2.' I.. 0.84 

0." 0.60 0.63 

0.75 0.511 0.62 

0.52 0.42 0.53 

0.44 0.35 0.52 

0.25 0.22 0.46 

0.23 0.23 0.43 

0.18 0.18 0.42 

5.2 2.1 1.14 

'.9 1.6 1.10 

2.1 1.1 0.89 

2.1 1.0 0.92 

0.75 0.511 0.65 

• • • • • • • • • • • • • IIMlI<><Ii<"' .. di,IYOcts IOf _1o," It.·..", ......... 0110""' .... i"',~.,.nt (len rt.o. • ,,_ pM ,_I. 
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., 
I' 

,~- _., 
I 

, 

Wei, ht 

Seclio" [}ist.IC! ~" I"de- Roll" 00' --
lb., 

--------
" ( P 2Ll 

R . ", p~ 15.7 

ZS 

R - UG P. 17.9 

,. l' 16.4 

R .. %s P. 14.0 
P. 11.6 

Z8 
R_%; P. 15.9 

Z7 rC
.
8
• 

12.5 

1. R " U6 
P,C. B. 10.3 
P.C.B. 8.1 

'" R _~ P.C. 12.6 

'" R_%; P.C. 9.8 

". P.C.B.G, 6.7 2. R _~ 

ZEES 

PROPERTIES AND DIME NSIONS 
OF SECTIONS 

Area Silt Ali. ]·1 .. Thick -Soction Depth Fla.,e Mn , , , 
- - ------------

In.' , .. " , .. In.' In,' ,. 
-------- ------

6.19 'Yo 3% Yo 34.' 11.2 2.36 
4.59 6 3Y. % 25.3 8.' 2.35 

5.25 5 3)< Y. 19,2 7.7 l.91 

4.81 5Ys 3Ys "' 19.1 7.' 1.99 
t iD 5", ,.. 

% 16.2 6A 1.99 
3.40 5 3)< li. 13.4 5.3 1.98 

'.66 'l{, 3Yo Y. 11.2 5.5 1.55 

3.66 ' Yo "to % 9.6 4.7 1.62 
3.03 .'" 3Yo li, 7.9 3.9 1.62 
2.41 • N, )< 6.3 3.1 1.62 

3.69 3 21!16 Y. '~6 3.1 1.12 

2.86 3 2% Yo 3~9 1.6 U6 

1.97 3 21K6 )< 1.9 1.9 1.21 

for ke y 10 rette " ,n .. cond column, r6f .. 10 ""ge 3. 

s 
Ali. ~· 2 .... 1' J .J 

, , , T min. 

-- ------
In.' In.' '". , .. 
--------

12.9 38 1.44 0.84 
9.1 1.8 1.41 0.83 

9.1 3.0 1.31 0.74 

9.2 '~9 1.38 0.17 
7.7 '~5 1.37 0.76 
6.1 1.0 1.35 0.75 

8.0 '~8 1.31 0.67 

6.8 1.3 1." 0.69 
5.5 . 1.8 1.34 0.68 
'.1 I.' 1.33 0.67 

'.9 ,~O 1.15 0~53 

3~9 1.6 1.17 0.54 

1.8 l.l 1.19 0.55 

R.d i..diem .. d"lrictl lor cerlain " ,'wI>. wh .... olli"ll' <If. inlt*<l .... n. (I ..... h<>n 4 Ii ...... _ y .... ). 
1. Al,o ""citable in Cor-Te. 5, .. 1@ 6 .11.,.,ft.Pgh. o;,lficlonly. 
2. Al,o ovoilobl. in C.,.-T. n SIMI @ 5.0' J)e' It. Pllh. o;,lIicl only. 
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• • WALL ARMOR • .,- " TEE • • 
.' • PROPERTIES AND DIMENSIONS 

OF SECTIONS 

Wli,hl 
Oi_ioM .... ,; A.il I , 

A.II 'M Section DISlrlct ,,, 
" flan~ Th oc:kfII'U , S 

Indn 11011" n, SKtion """ W,dth Fillet (m ... ) , • 
d , fl.nlt I Stem to 

, 
" --------- - --------------

• • ,., Ins.' '" ,", '" ,", ,", ,", In.' ,.. ,", ,", ----------- - ------
' 41 P 19,2 8,S85 % 7~ 1 " ~ % <5, VI ,998 1.07 • • 
.J... 

ELEVATOR TEES .' • PROPERTIES AND DIMENSIONS 
OF SECTIONS ;;: 

, 

Dillltfliioni • Arta TloickllHl Radii 
s.ctioa Di.I,itt W"~hl " n .. ~ , .... ..... "" ""~ ".!" W,d! , .... St,,,, , , , • (1 .. ) T (Reot) T, , , 

---------------- -- --,., inclles' Inc:hn inclles inch. , .... inches irdln inc,," , .... 
T-I60 P 16.1 4.74 '" 

, 
" % I~ % '" ,031 • T-l61 P ., 2,62 2" 3" '" 010 ~ % % ,031 

-- -- --------------
T-I62 P 32.7 9,62 '010 'Ii % 1 1» ,-"' - .. 

110 .!4' • ------ -------- - - -- --
T-169 P 2U 7.18 '% 'Ii " li ll, ''';'ll - ,031 

~. 

FOf k.~ to leU ... In ,..,,,,,d column. ,J." o 1>00' J. 
R.d indica' .. cil",;." 10< <I<roin h.."" ......... roilino''''' infrlqulnt (I ... , ...... . ri", .. _ year), • • • • 48 
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STRUCTURAL TEES 
CUT FROM 

CB SECTIONS AND STANDARD BEAMS 

TEES SPLIT FROM WIDE FLANGE SECTIONS AND STANDARD BEAMS 
In addition to rolled tees, spli l lees con be produced by shearing or Ilame cutting 

either standard beams or wide flange sections. 

Generally , ony bea m or channel section from 6 to 36 inches in depth can be 
splil to form tees or angles. 

Orders should cover the full product of the beam or chan nel section prior to 
splitting . 

x .-.. _. 
0 

< 
x .-•• -. 0 

Center Splitting 

, 
< • • 

.~ 
~Z 

x < 
• .-.' 

- ~ 
< 

Off-Center Splining 

x I: x .- x - < . < -< -~ < • ~ 0 
< , 

xl~~ 
, 

< < • • • 
-~ • 

Two Lines of Cut 

TOLERANCES FOR DEPTH OF TEE OR ANGLE 

Depth 

Beams or Channels 6 to 16 inches e~d" 
Beams or (han nels 16 to 20 inches exd" 
Beams 20 to 24 inches excl .. 
Boom. 24 inches and Over .......... . . ... ........... . . 

Tolerance 
Over or U nder 

Inches 

The above tolerances for depth of tees or ongles include the a llowable tolerances 
in depth for the beams or cha nnels before splitting. 

Camber or Sweep 

C b 5 1 / 8
· h nllmbe. olleet 01 total length 

a m er or weep - Inc x 5 

Weight, Section , and length 

All Weight, Section, and l ength tolerances for split tees or angles ore the some 
as those applicable to the section from which the tees or a ngles are sp lit. 

All tees or angles spli t from beams or channels are produced in Pgh . District only. 
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T 
STRUCTURAL TEES 

CUT FRO M 

CB SECTIONS 

PROPERTIES FOR DESIGNING 

• 
=r=

1 -l. 
'------r-·---i.1 

I • 
I 

W.i,ht Aln O,p~h nln,. Slem A, is ' ·1 A.ls 2·2 • • Section District f!, " " Thi, k· 

Indt . ProdUCfll 
SectIon ", Width Thick_ nes, • S , • • S , 

Mn ------------ - - ---- - ---- -
lb •. In.' , .. ,. '" '". In.' In.' '" '". In.' In .' '". ---- ---- - - - - -- - ---- - - -- -- -

r 150 44.09 18.36 16.655 1.680 .945 1222.7 85.9 5.27 4.13 612.6 73.6 3.73 
TUWf P. 140 41.16 18.25 16.595 1.570 .885 1133.3 79.9 5.25 4.07 563.7 67.9 3.70 
TCB 18 P. 130 38.28 18.12 16.555 1.440 .845 1059.2 75.4 5.26 4.07 510.3 61.6 3.65 

(CB 362) P. 122 .5 36.02 18.03 16.512 J.35D .802 994.3 7l.l 5.25 '.04 472 .3 57 .2 3.62 
P. 115 33.87 17 .94 16.475 1.260 .765 935.8 67.2 S.26 4.02 435.5 52.9 3,59 

r 
97 28.56 18.24 lUll 1.260 .770 904.0 67.3 5.63 4.81 177.7 29.3 2.49 

flaWF P. 91 26.71 18.16 12.072 1.180 .725 844.0 63.0 5,61 4.77 163.9 27.1 2.47 

TCB 18 P. 85 24.99 18.08 12.027 1.100 .'" 784.7 58.8 5.60 4.74 150.3 25.0 2.45 

(CB 361) P. 80 23.55 18.00 12.000 1.020 .653 741.0 56.0 5.61 4.76 137.7 22.9 2.42 
p- 75 22.08 17.92 11.972 .940 .625 696.7 53 .0 5.62 4.79 125.2 20.9 2.38 
P. 67.5 19.85 17.78 ,,-'" -'" .598 632.' 49.3 ._" ... 103.6 17.3 '.21 

• • • 
T 16 Wf {' 110 35.26 16.75 15.865 1.400 .830 822.5 63.1 4.83 3.73 437.2 55.1 3.52 
TCBI6.S P. 110 32.37 16.63 15.810 1.275 .775 7~.1 58.' '.83 3.71 391.2 49.5 3.48 
(CB 332) P. 100 29.40 16.50 15.750 1.150 .715 683.6 53.3 4.82 3.67 345.8 43.9 3.43 • 
T 16Wf r 76 22.36 16 .75 II .565 1.055 .635 591.9 47.4 5.15 4.26 128.1 22.1 2.39 

TCBI6.S P. 70.5 20.76 16.66 11.535 .960 .605 551.8 44.7 5.16 4.30 1l4.9 19.9 2.35 

(Ca 331) P. 65 19.13 16.55 11.510 .855 .580 513.0 42.1 5.18 4.37 100.7 17.5 2.29 
p- 59.0 17.36 1&.43 11.484 _138 _." ..... 39_3 5.19 4.51 "-' 14.8 '22 

T 15 Wf {' 105 30.89 15.19 15.105 1.315 .775 578.0 48.7 '.33 3.31 354.0 46.9 3.38 
TCB 15 P. 95 27.95 15.06 15 .040. !.l85 .710 520.4 44 .1 4.31 3.26 312.3 41.5 3.34 

(Ca 3(2) P. 86 25.33 14.94 14.985 1.065 .655 47l.0 40.2 4.31 3.23 275.1 36.7 3.3(1 

r " 19.42 15.15 10.551 1.000 .615 420.7 37.4 .. " 3.90 92.5 17.5 2.18 
T15WF P. 62 18.23 15.08 10.521 .930 .585 394.8 35 .3 ' .65 3.90 84 .8 16.1 2.16 
TCB 15 P. 58 17 .07 15.00 10.500 .850 .564 371 .8 33.6 4.67 3.94 76.6 14.6 2.12 

(Ca 301) P. 54 15.89 14.91 10.484 .760 .548 349.5 32.1 4.69 4.03 67.6 12.9 1." .- 49.5 14.56 ,'-', 10.458 •• 70 _522 320.' 30_0 4.70 4.12 58_' ,1> '"' 

• • • • 
TUWF {' 88.5 26.05 13.66 14.090 1.19(1 .725 391.8 36 .7 3.88 2.97 259.4 36.8 3.16· 
TCBI3.S P. 80 23.52 13.~ \4.023 1.075 .658 351.4 33.1 3.87 2.91 229.0 32.7 3.12 
(CB 272) P. 12.5 21.34 13.44 \3.965 .975 .600 316.3 ".9 3.S5 2.85 203.5 29.1 3.09 • 
TUWf r 57 16. 77 13.64 10.070 .932 .570 288.9 2S.3 4.15 3.42 74.8 \4.9 2.11 

TCBI3.5 p- 51 15.01 13 .54 10 .018 .817 .518 257 .7 25.4 4.14 3.39 64.8 12.9 2.0S 

(CB 271) P. 47 13 .83 13 .46 9.990 .747 _'90 238.5 23.7 4.1 5 3.41 57.5 11.5 1_04 

•• 42.0 12.36 13.35 ._'" _'36 -'" 21409 21.9 4.17 3.52 47.9 9.61 1.97 • 
Bold fac. tv..-" dal<! lor "ew. I,gl". r ...,!ro" •. 
S. <lion Ind .. in pa •• nt ...... . . 1 .... to bea .. Irom which tN i. Cut. • For kev 10 letten in ... ond column ...... to page 3. 
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• 

• • • • • • • • • • 

WeilM A, •• 

Secl10n OiSlricl r:!t .. 
S""Hoa Ind •• Produce<:! 

-- --
Lb •. In.' 

- - ---- - -
T12Wf r 80 23.52 
TCB 12 P. 72.5 21.31 
CB 243) P. 65 19.11 

T 12 WF r 60 17.65 
TCB 12 P. 55 16.18 
CB 242) P. 50 14.72 

r 47 13.82 
T12WF 

P. 42 12.36 TCB 12 P. 38 11 .19 ( CB 241) 
P. 34.0 10.00 

T lOW' r 71 20.88 
TCBIO.5 P. 63 .5 18 .67 

(CB 213) P. 56 16.47 

T lOW' IP 48 14.l1 TCBIO.5 
P. 41 12.05 (CB 212) 

r 36.5 10.73 
flOWI 

P. 34 10.01 
TCBIO.5 

P. 31 9.12 (CB 211) 
P. 27.5 '.09 

T9Wf r 57 16.76 
TCB 9 P. 52.5 15.43 

(CB 183 ) P. 48 14.11 

r 42.5 12.49 
T9 Wf P. 38.5 1l.32 
TCB 9 

) P. 35 10.28 
(CB 182 P. 32 9.40 

r 30 8.82 
T 9 W, 

P. 27.5 8.10 
TCB 9 

) P. 25 7.36 (CB 181 
P. 22.5 .. " 

T. W, 

IP 48 lUI 
TCB 8 

) P. 44 12.94 (CB 163 

STRUCTURAL TEES 
CUT FROM 

CB SECTIONS 

PROPERTIES FOR DESIGNING 

Oepth Flu,. Stem Axi, \ ·1 -, Thick· ", Width Thlc~· 
no .. 

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

'". '". '". '" I.,' In.> '". ---- ------ -- -
12.36 14.091 1.135 .656 271.6 27.6 3.40 
12.25 14.043 1.020 .608 246.2 25.2 3.40 
12.13 14.000 .900 .565 222.6 23.1 3.41 

12.16 12 .088 .930 .556 213.6 22.4 3.48 
12,08 12.042 .855 .510 195.2 20.5 3.47 
12.00 12.000 .775 .468 176.7 18.7 3.46 

12.15 9.061 .872 .516 185.9 20.3 3.67 
12.05 9.015 .772 .470 HIS.9 18.3 3." 
11.96 8.985 .682 .440 151.1 16.9 3.68 
11.86 8.961 .582 .416 136.3 15.6 3." 

10.73 13.132 1.095 .659 177.3 20.8 2.91 
10.62 13.061 .985 .588 155.8 18.3 2.89 
10.50 13.000 .865 .527 136.4 16.2 2.88 

10.57 9.038 .935 .575 137.1 17.1 3.11 
10.43 8.962 .795 .499 115.4 14.5 3.09 

10.62 8.295 .740 .455 110.2 13.7 3.21 
10.57 8.270 .685 .430 102.8 12.9 3.20 
10.SO 8.240 .615 .400 93.7 11.9 3.21 
10.40 8.215 .522 .315 83.9 ro .• 3.22 

9.24 11.833 .991 .595 102.6 13.9 2.47 
9.16 11.792 .911 .554 93.9 12.8 2.47 
9.08 11.750 .831 .512 85.3 11.7 2.46 

9.16 8.838 .911 .526 84 .4 11.9 2.60 
9.08 8.787 .831 .475 75.3 10.6 2.58 
9.00 8.750 .751 .438 68.1 9.67 2.57 
8.94 8.715 .686 403 61.8 8.82 2.56 

9.13 7.558 .695 .416 64.8 9.32 2.71 
9.06 7.532 .630 .390 59.6 8.63 2.71 
9.00 7.500 .570 .358 53.9 7.85 2.71 
8.93 un .4" .335 48.7 720 2.n 

8.16 11.533 .875 .535 64.7 9.82 2.14 
8.08 11.502 .795 .504 59.5 9.11 2.14 

Bold foce 'Y~" data 10f ne w, I,ght .. "",hon'. 
s.clio. i.d .. i. !>Of •• ''' ..... ,Ill ... '0 beam ho", ..t.i<h ,,, i. <~I. 
FO/ key '0 Ie" ... in .econd <01.", •• ,Ill .. 'o!>O~ 3. 
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T 
A,i, 2·2 

• , , , 
- -- -- - -
'" '"' In.' '" - -- ---

2.5\ 246.3 35.0 3.23 
2.48 217.l 30.9 3.\9 
2.47 187.6 26.8 3.13 

2.62 127.0 21.0 2.68 
2.57 llU \9.0 2." 
2.54 101.8 17.0 2.63 

2.99 51.1 lL3 1.92 
2.97 44.2 9.8 1.89 
3.00 38.3 8.5 1.85 
3.09 31.9 7.13 1.79 

2.18 193.0 29.4 3.04 
2.11 169.3 25.9 3.01 
2.06 144.8 22.3 2.96 

2.55 54.7 12.1 1.97 
2.48 44.8 10.0 1.93 

2.60 33.1 7.98 1.76 
2.S9 30.2 7.30 1.74 
2.59 26.6 6.45 1.71 

~" 22.0 5.36 1.65 

1.85 127.8 21.6 2.76 
1.82 115.5 19.6 2.73 
1.78 103.4 17.6 2.71 

2.05 49.7 11.3 2.00 
1.99 44.3 10.1 1.98 
1.96 39.2 8.97 1.95 
1.93 35.2 8.07 1.93 

2.17 23.5 6.23 1.63 
2.16 21.0 5.57 1.61 
2.14 18.6 4.96 1.59 
2.17 15.9 4.2. 1.65 

1.57 103.6 18.0 2.71 
1.55 92.6 16.1 2.67 
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T 
STRUCTURAL TEES 

CUT FROM 

( 8 SECTIONS 

PROPERTIES FOR DESIGNI NG 

• =t=--,. 
1-.---~ -- t.. 

! • 

We1eht AI .. o-pth 
Fl ..... 

Stirn A.I,]·I "";$2-2 

Sectioft Di.t,i~1 f::t .. .. 
Thick· 

Thick· 
SectiOOl '" Width ft ... Indeo Produted n ... , 8 . • ~ 

8 • I---- f--
Lb •. tn.' ". ". ". ". In.' In,' ". 

" 
In.' In.' ". ---- I----

'''"'f 39 11.46 8.16 8.586 .875 .529 60.0 9.45 2.28 1.81 43.8 10.2 1.95 
35.5 10.43 8.08 8543 .795 .486 54.0 8.57 2.28 1.77 38.9 9.lI I.9J TCB 8 . 32 9.40 8.00 8.500 .715 .443 48.3 7.71 2.27 1.73 34.1 8.05 1.91 (Ca \62) P. 

P. 29 8.52 7.93 8.464 .645 .407 43.6 7.00 2.26 1.70 30.2 7.14 1.88 

r 25 7.35 8.13 7.073 .628 .3ao 42.2 6.77 2.40 1.89 17.4 4.92 1.54 
* T . Wf P. 22.5 6.62 8.06 7.039 .563 .346 37.8 6.10 2.39 1.87 15.2 4.33 1.52 

TCB 8 P. 20 5.89 8.00 7.000 .503 .307 33.2 5.37 2.31 1.82 13.3 3.79 1.50 (Ca 161 P. 18 5.30 7.93 6.992 .428 .199 30.7 5.10 2.41 1.90 ll.l 3.17 1.45 

• • • • * T IWF { 15.5 U6 7.92 5.525 .m .215 27.1 4.60 2.44 2.02 5." 2.10 1.13 reel 8 P. 
(CBLlS) P. 13.0 3.83 1.~ 5.500 .345 .250 231 4.05 2.46 2.10 4." 1.59 1.07 • P. 105.5 31.04 1.88 15.800 1.563 .980 102.2 16.2 1.81 1.57 514.3 65.1 4.07 

P. 101 29.70 7.81 15.750 1.503 .930 95.7 15.2 1.80 1.53 489.8 62.1 4.06 
P. ".5 28.37 7.75 15.710 1.438 .890 90.1 14.4 1.78 1.49 465.1 59.1 4.05 

,7 WF P. 91 27.04 7.69 15.660 1.378 .840 83.9 13.4 1.76 1.45 441.4 56.4 4.04 • lCB 7 P. 88 25.87 1.63 15.640 1.313 .820 80.1 12.9 1.76 1.42 418.9 53.6 4.02 
(CB 146 P. 83.5 24.55 1.56 15.600 1.248 .1ao 75.0 12.1 1.75 1.39 395.1 50.1 4.01 

P. 79 23.24 1.50 15.550 1.188 .730 69.3 11.3 1.73 1.34 372.5 47.9 4.00 

IP 
75 22.04 1.44 15.515 1.128 .695 64.9 10.6 U2 1.31 351.3 45.3 3.99 

P. 71 20.93 7.38 15.500 1.063 .680 62.1 10.2 1.72 1.29 330.1 42.6 3.97 • 
P. 68 19.99 7.3g 14.740 1.063 .660 60.0 9.89 U3 1.31 283.9 38.5 3.77 
P. 63.5 18.67 7.31 14.690 .998 .610 54.1 9.04 1.71 1.26 263.8 35.9 3.76 • '7 Wf P. 59.5 17.50 7.25 14.650 .938 .570 50.4 8.36 1.70 1.22 245.9 33.6 3.75 

TCB 7 P. 55.5 16.33 7.19 14.620 .873 .540 46.7 1.80 1.69 1.19 227.4 31.1 3.73 
(CB 145) P. 51.5 15.13 7.13 14.575 .813 .495 42.4 7.10 1.67 LIS 209.9 28.8 3.72 

P. 47.5 13.97 1.06 14.545 .748 .465 39.1 6.58 1.67 1.12 191.9 26.4 3.71 • P. 43.5 12.78 1.00 14.500 .688 .420 34.9 5.88 1.65 1.08 174.S 24.1 3.70 

'7 WF { 41 .178 .451 37.4 6.36 1.74 1.21 IlV IS.8 3.01 TCB 7 P. 12.36 1.09 12.023 
(CB 144) P. 39 11.47 1.03 12.000 .718 .428 34.8 5.96 1.74 J.l9 103.5 17.2 3.00 • 
'7 WF I' 31 10.88 7.10 10.072 .183 .450 36.1 6.26 1.82 1.32 66.1 13.3 2.48 
TCB 7 P. 34 10.00 1.03 10.040 .718 .418 33.0 5.74 1.81 1.19 60.6 12.1 2.46 

(CB 143) lP. 30.5 8.97 6.96 10.000 .643 .378 19.1 5.13 1.80 1.25 53.6 10.7 2.45 • 
*T7Wf r 26.5 1.Ill 6.97 '.062 .658 .370 27.7 4.95 1.88 1.38 28.S 7.14 1.92 

TCB 7 P. 24 1.06 6.91 8.031 .593 .339 24.9 4.49 1.88 1.35 25.6 6.38 1.91 
(CB 142 P. 21.5 6.33 6.84 '.000 .528 .308 22.2 4.02 1.87 1.33 22.6 5.64 1.89 • Bold lace lYJ)e It dala fo. n .... , 119M .. sect,.,., •. 

Secllon Inde. in _.n, ...... ,.Fer. '0 beam "om .. hi,h I .. I. ,It!. 
f'" k.y 10 I.tte" In ",ond column, .... to ""Ire 3. • 52 
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• 
2 STRUCTURAL TEES • ~=- l 
____ L., ,_._--• CUT FROM 

CB SECTIONS 
I 
l PROPERTIES FOR DESIGNING 

• • • • 
• 
• 

T6Wf 
TeB 6 

ICB 

• 

7.06 
7.00 
6.93 

6.95 
6.86 

Widlh 

6.776 
6.750 
6.733 

5.025 
5.0110 

12.670 
12.515 
12.365 
12.320 
12.230 
12.190 
12.155 
12.U)S 
12.080 
12.1l40 
12.000 

Bold fa,. Iype i, dola for new, lioht., _,ion'. 

.513 

.453 

.383 

.418 

.335 

• s.c';an Ind.. in I>,,,..,tMo .. ,..1 ... 10 b.a", fro .. which , .. i. c~l. 
for key 10 le ll." in ••• OfId column, r-"t 10 1><111* l. 

• 53 

• 

Axill·\ 

4.27 
3.86 
3.55 

319 
2.8. 

14.2 
n.S 
9.03 
8.22 
7.01 
6.46 
5.98 
5.38 
5.02 
4.53 
4.," 

3.75 
3.54 

3.80 
3.40 
2.94 

3.14 
2.69 
2.'39 

2.58 
2.32 
2.13 

1.83 

T 
A.;s2·2 

, ' 
1.49 
1.46 
1.41 

1.65 1.04 
1.28 .99 

46.5 3.25 
38.9 3.20 
31.5 3.16 
28.0 3.13 
24.6 3.11 
22.8 3.09 
21.1 3.08 
19.5 3.07 
17.9 l05 
\6.2 3.04 
14.6 3.02 

10.7 2.51 
9.60 2.48 

6.98 1.% 
6.20 1.94 
5.50 1.94 

3.62 1.50 
3.04 1.47 
2.55 L44 

1.13 .84 
.91 .81 
.70 .76 

.51 .74 

July. 1963 



2 , , 
• ____ • _. _ _ . L I 

W.II~I Art' 
.~ .. D,II,I<I 

I:t t.d .. P'OIIlICtd 

STRUCTURAL TEES 
cur FROM 

CB SECTIONS 

PROPERTIES FOR DESIGNING 

Dulh F ...... Stem I..oiol · l 
T~il:k· : 

,~ 

• ,--------,. 
T 

Am2·l 

• • • ~'ioII To:. Width \ni<k. 
ftHS ' IS. ' " • • • -------- - 1----------• lb •. II.' ". ". ". ". 1ft.' 

- ---- ---. ._- - ---
p. 56 16.46 5.69 10.415 1.24f1 .755 
p. 50 IU2 5.56 10.345 1.118 .685 
p. 44.5 13.10 5.44 10.215 .99' .615 

TS Wf p. 38.5 11 .34 5.31 10.195 .'68 .535 
rCB 5 P. 36 10.59 5.25 10.110 ."" .510 

(CB 11)3) P. 33 9.71 5.19 10.117 .148 .457 
P. 30 8.83 5.13 11).07S .683 .41S 
P. 27 7.94 5.06 11).028 .618 .368 
P. 24.5 7." 5.00 JI).OOO .558 .340 

*T'Wf r 22.5 6.62 5." 8.1)22 .618 .350 
rCB 5 P. 19.5 5.14 4.97 7.990 .528 .318 

(CB 102) P. 16.S '.56 '-'8 7.964 .'33 .292 

*T' W1 r 14.5 4.27 5.11 5.'" .500 .,., 
rCB 5 P. 12.5 3.68 5.04 5.762 .430 .252 

(CB 101) P. 10.5 3.10 4.95 5.750 .340 ."0 

r 9." 2.81 5.13 4.020 .394 .2" TCll , P. 8." 2.49 5." 4.010 .329 .240 
(CBlIO) P. 7." 2." 5.00 '.000 .269 .230 

TClJ' (p 5.75 1.70 4.94 3.950 .". .180 (CaJ 10) 

r 
33.5 9.85 '.50 8.281 .933 .575 

P. 29 8.53 4.38 8.222 .808 .510 
*14 Wf P. " 7." 4,25 8.m .683 .• 05 
TCa 4 P. " 5.88 4.13 8.077 .558 .365 

(CB 83) P. 17.5 5.15 '.06 8.027 .'93 .315 
P. 15.5 '.56 '.00 8.000 .433 .288 

*14 Wf 

r 
I. 4.12 4.03 6.S40 .463 .285 TCB 4 

(CB 82) 
P. 12 3.53 3.97 6.500 .398 .245 

*'4Wf P. \0 2.94 4.07 5.268 .318 .248 rCB 4 
(CB 81) 

P. '.5 2." '.00 5.250 .308 .230 

lULU ( P 7.50 2.22 '.06 4.015 .314 .245 
(CaLHA) P. 6." 1.92 '.00 '.000 .254 .230 . 

Sedl .... Ind.o I~ _rt..o.. ....... to ....... fr .... """ch I.e ..... ,. 
f", key '0 I.IM<. ill _d .olu .. ~. ,.,. 10 POlIO' 1. 
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28.8 
24.8 
21.3 
17.1 
16.4 
14.5 
12.8 
11.2 
10.1 

10.3 
8.96 
7.'" 

'.38 
7.12 
6.31 

6.70 
6.07 
5." 

4.15 

10.94 
9.11 
6.92 
5.SO 
'.88 
4.31 

4.22 
3.53 

3." 
3.21 

3.29 
2.90 

II.' ". ". 1ft.' ----
6.42 1.32 1.2 1 117.7 
5.62 1.30 U4 103.3 ... , 1.28 1.01 90.3 
4.10 1.25 1.00 16.7 
3.83 1.24 .97 10.9 
3.39 1.22 .92 ".6 
3.02 1.21 .88 58.2 
2.64 1.18 ... 51.95 
2.40 1.18 .81 46.5 

2.48 1.25 .91 2'-' 
2.19 1.25 .88 22.5 
1.95 1.21 .88 18.2 

2.01 1.40 1.05 1.61 
1.77 I." 1.02 6.34 
1.62 1.43 I. .. 4.87 

1.74 1.55 1.28 2.09 
1.62 1.56 1.32 1.73 
I." 1.57 1.37 1.39 

U6 1.57 1.35 1.00 

3.07 1.05 .94 44.3 
2.60 1.03 .87 37.5 
2.00 .99 .78 30.45 
1.71 .99 .74 24.5 
1.45 .97 .69 21.25 
1.30 .97 .67 18.5 

1.28 1.01 .73 10.8 
1.08 1.00 .70 9.10 

1.13 1.12 .83 4,25 
1.01 1.13 ... 3.36 

1.1)1 1.22 1.00 1.65 
.98 1.23 1.03 1.31 

II.' 

22.6 
20.0 
17.6 
IS.! 
13.9 
12.8 
11.6 
10.4 
9.30 

6.63 
5.62 
'.58 

2.62 
2." 
1.69 

1.04 ... 
.70 

.51 

10.7 
9.!0 
7." 
6.05 
5.30 
'.60 

3.30 
2.SO 

1.61 
1.28 

.82 ... 

" 
2.67 
2.65 
2.63 
2.60 
2.59 
2.58 
2.57 
2.56 
2.54 

2.00 
1.98 
1.94 

1.34 
1.31 
1.25 

.56 

.83 

.80 

.77 

2.12 
2.10 
2.08 
2.04 
2.03 
2.01 

1.62 
1.61 

1.20 
U6 

... 

.83 

• • • • • • • • • • • • 



• • 2 STRUCTURAL TEES 

'T-t CUT FRO M 

T • CB SECTIONS AND 
STANDARD BEAMS • ! 

PROPERTIES FOR DESIGNING 

• "" .. A.o" 1·1 """ :·2 • ,.,,~ ,. Widl~ ...... 

• co. , . 
TUl .- (p 5.00 1.48 3.95 3.940 .71 .51 .81 • (CBl 8) 

(' 8.00 2.36 1.66 .68 1.07 ." P. 6.00 1.77 1.30 .56 .71 _90 

• TC.J 3 (p 4.25 .90 .40 .85 .64 .94 .48 .87 (CBl 6) 

TIn (' 60. LlO2 28.9 3.73 3.53 42.5 10.6 1.56 
(818) P. 52.95 1.102 23.3 3.64 3.20 39.5 10.0 1.60 • TIn (' 50.00 7.247 .871 .747 '"~ 3.83 3.85 24.2 6.68 1.29 

P. 45.00 7.1 24 .871 _61' 22.6 3.80 3.61 22.8 6.39 1.32 (8 I) P. 39.95 7_"" .871 .500 18.7 3.73 3.3Jl 21.5 6. 13 1.36 

• TI 10 (' 47.5 13.87 10.00 7.200 .916 ... 136.6 19.8 3.14 3.08 25.3 7.02 1.35 
(8 2) P. 42.5 12.40 )(1.00 7.053 .916 .653 118.3 16.6 3.09 1.86 23.5 6.67 1.38 
1110 (' 37.S 10.95 10.00 6.391 .78' .641 109.8 15.9 3.1 1 3.10 15.1 1.17 
(8 J) P. J2J 9." 10.00 6150 .789 .500 92J 12.8 3.11 2.8\ 13.9 1.21 • '19 {P 35. lOll 9_00 6.251 .691 .711 845 12.3 
(84) P. 27.35 7.97 9_00 6."" .69\ .• 60 61.3 10.6 

fl7 .S {P 15. 7.3Jl 40.5 • (81) P. 21.45 "5 32.9 

*Tl6 (' 15. 7.19 25.2 
(88) P. 10.4 5.92 18.8 

• *116 {P 17.5 5.10 17.2 3.95 
(89) P. 15.9 '.63 14.9 3.31 

*11 S (' 17.5 S.1I 12.5 3.63 1.56 1.56 
(810) P. 12.7 3.69 7.8\ 2.05 1.45 1.10 • *U4 r 11.5 3.36 5.02 1.77 1.22 1.16 2.19 1.05 
(812) P. 9.1 2.67 3.50 1.15 1.15 .94 1.89 .95 

*lI ~ .S (' 10. 2.92 3.36 1.36 1.07 1.04 1.61 .83 • (8 13) P- 1.65 2.22 2.18 .81 .99 .81 1.34 .73 

*lI3 (' 8.625 2.51 2.13 1.02 .91 .91 1.11 .66 
(814) P. 6.25 1.81 1.27 .55 .M _69 .93 _56 

• h.d .. in "",_n,lIM .. ,ef ... 10 1..0" 1r0lll which I •• is cuI. 
fot k.y 10 I.rr.,. 1ft _O/Id ""'."'ft ....... 10 _ ). 

• 55 
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HOT ROLLED 

SPECIAL SECTIONS 

Though many 01 the component steel parts 

used in manufacturing ond construction today 

ore made from standord shapes (such as ore 

shown elsewhere in this manual), there ole 

literally thousands of other parts that ole de­

signed and produced as a Special Section. 

U. S. Steel, with its vasl technical background 

0$ the largest producer of hot ,olled Special 

Sections in the world, con assist you in the 

design and rolling of a Special Section ideally 

suited to your particular needs. 

Variations of sites and foot weights of stand­

ard shapes shown in this book con often be 

rolled to your exael requirements. 

USS Special Sections offer these advantages; 

• Elimination of all or many production 

steps such as machin ing, welding, grind­

ing and riveting. 

• Less tannage required due to tess waste; 

can mean significant K1vings in freight 

and handling costs. 

• Scrap losses reduced to almost :r.ero and 

Icra!l handling costs all but eliminated. 

If you have any questions concerning USS 

Special Sections, please contact your nearest 

USS Sates Office. They will be happy to have 

a representative contact you concerning roll. 

ing feasibility, costs and specifications. 

56 
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• • • • • • • • • • • • • • • • • • 

COLD ROLL-FORMED 
ANGLES* 

(YODER MILL) 
L 

Yoder Mill angles ate (old formed from carbon sheet, strip Or plate siles with production con­
fined to Gary Steel WOliu. They can be lurnislled within the following timib. For grodes other 
thon corbon inq",i,e. 

LIMITATIONS TOLERANCES 

Vert. Leg-4' to 1972' locI. Angles with long leg 10 S' loel.-
Leg Dimensions +w-;>-

Ho,iz. Leg- 3' to 6" Ind. Angles with long leg over S' IncJ.-
+~'-~' 

Lengths 83'0 ' Mal(. for Thicknesses to ~' Incl. -0' under 
60'0 ' Max. lor Thicknesses over ~' +6" over Ordered length 
18'0' Min. for all Thitknesses 

Thickness Ys' \o 7!i" Ind. Standard for the hol·rolled product 
involved 

NOTE: All angl •• ha .. AII.r rad,u, 01 %' 

Colculation of Weights 

The weight of Yoder Mill Angles is calculated by adding together the length of each leg, 
deducting the fraction detailed below incident to the bend radius, which result determines the 
width of the materiol before forming. The theoretical piece weight is then obtained by multiplying 
the weight per linear foot of that size by the length of the angle ordered. 

Ordered Thickness 

3/16' 
1/4' 
S/16" 
3/S" 
7/16" 
1/2' 

Deduction 

1/2 ' 
S/S " 
S/S' 
3/4" 
7/S" 
," 

·Inquiries for shapes ather than angles should be referred for production comments, 
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• 
MISCELLANEOUS CAR BUILDING SECTIONS • 

CENTER SILL SECTION Z26 

r---- b -----; 

'--r;==='~::J'-------------'--l I --------- --, I 
'%" R f e ~ : 

• 

II " , 

, , , , 
f- -------- 12~"--------~ : , , , , , , 

h 

Neutral Axil 

Cantu of Coupler 

, , , , 
, 
l 

• -4- ! , , 
I ' , , , , , , , 6Y." 
I 
I 

, , 
n R, '

iYo"R ~ , , 
I "~------... L_....L ____ l __ J 

""'~ ,"", 
--
Z-2. 

, , , 
~--c --~ 

W .. ,hl 
DI$\,icl r:.!, 
Rolled 

Lb., 

(e. G. 51.2 
P. C. C. 41.2 
P. C. G. ".2 
P, C. 31.3 

SECTION AS ROLLED 
-

"U • • , • , • Std,on 
------ -----

'n,' o.. o.. o.. ... '". --- --- ------
15.06 "'" '''; ',," '" ',," 
12.12 121~ "'" .'" 'lO 

I 
% 

1D.65 1 2~ .. -" • 'lO '" 9.20 12l~ 6% 3',," % % 
F", Key 10 I." ... In ..conel colu ... ", ,.,.. to _ J. 
Red , ..... ccrt .. dill.id> fOf <_in /t ............. ,011._ <II. i.,l,..,_t (t.M tho" 4 ,, __ y_) 

DATA FOR COMPLETE SILL 
(TWO Z·26 SECTIONS) 

Weilllt 
, 

Moment $ec1ion Modulus End R.llo 

/:, "U • • IMrtii 'u Botlom 'u Bottom , .. I •. ' In.- In.' In.' '" 
102.4 30.12 711.4 122.8 113.8 .0219 .0,., 6.780 
82.' 2424 626.0 98.' 95.0 .Il366 .0461 '.588 
7H 21.30 552.2 86.' 85.5 .0431 .05Il9 6.458 
62.6 18.40 4817 74.1 16.3 .0517 .0568 6.315 
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M 

'''' 

• 
'" 

'.283 
6.349 
6.417 
6.498 
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• • • • • • • • • • • • • • • • • • 

STANDARD MILL PRACTICE 
ZEE CENTER SILL SECTIONS 

STANDARD PRACTICE TABLES 
Variations for Dimensions and Workmanship 

H --11-
Corner May D-Ji - F 
Be Rounded 
Or Unfilled 
Too Corners May 
Maximum Be Rounded 

Of %, Or Unfilled 
A 

Corners May j Be Rounded L,. Or Unfilled 
Too J :c .. 
Maximum /~ E -!,\ r- -
OIlA' 

In,ide Width Width (o.erall) 1)If·$qu.reneu. fl'"le to Wt b 
Depth Lona flanae Shorl fI,nat , 

" 
, We"M , , 

O~er I Under Over I Under Over I Under 0", I Under 

Lon, Fr,nl. I Short flan" 

Up Only ow-TUndel 
\-I.' ",' O· W ",' Yo" '"% '"% y.' 1° I" . . Depfesslon In web MO~lmum ~ 01 luncllon of web and flange, tapering 10 0 obout 

1 14 ' down on web. 
F- Inside deptession- MoKimum J.i:' Deep. 

CAMBER 
Lengths Maximum P,eference 

Up 10 41 F" Ind. 114 " V1' 10 l/i" 
Ove.41 Ft. 10 51 Ft. Incl. 1 \1, 0 * " 01!/i' 
Over 51 Ft. 10 66 Ft. Ind. 2 ' 1 VI ' 10 1 *' 
Over 66 Ft. to 82 Ft. Incl. ) ' 2 ' to 20/, ' 

Comber: Cambe. denotes the cUlvature from the plane of either flange in Ihe length of the section. 
Seclion may vary from slraighllo cambered. If seclion is cambered, the camber of Ihe 
long flange muSI be high allhe cenle, of lenglh . 

Sweep: Sweep denoles the curvolure from Ihe plane 01 Ihe web in Ihe lenglh of Ihe section. 
Maximum sweep in ei'her direction: 

y. ' x Number of feel of lotol length. Short kinks not acceploble. 
5 

Lengths 
Up 1030 Ft. Incl. 

LENGTH 

ave. 30 Fl. 10 40 Fl. Incl. ave. 40 Fl. 

Variations from speciAed length' 
Plus Minus 
w 

" 1 14' 

o· 
O· 
O· 

----
'Prefer plus V,", minus 0 ' . 
Surface conditioning some as applicable 
Ma~imum off·squoreness of ends, 3/ 128 

be removed. 

for slructurol shapes, 
per inch of section depth. E~cessive saw bum 10 
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• 
MISCELLA NEOUS CAR BUILDING SECTIONS • 

W SIDE PLATE SEOION 

.. ·1% . .., , , 
, --, .. _--------------- ). 

1" :~.," ~rn 12 : 
, : r 'I. ..L 
, , " _. .. "'t M: It. _ 
:. " : 
I ~. 2~ 
... ~. _!' .•. l, :::=,:l,=:'i'l.~,~·T·~:;-, .p 

: "---3 'l'j --- H.:; 
~ ·----Ul--·-..+-1 .18 " 

',2 I : 

S 281 
9, 9 Ibs. 

;:,.....,.:.. "., :;; .. , , , , , , , , 
_.L; 

SIDE POST SECTION SIDE PLATE SEcnON 

""'~ OI$trlc! 
Depth Walth! 

plr oot Afli 

Inll .. Ifnll.d 

". '" I.,' 

S 2'1 P. C. n. ,., 1.89 
1. I 27 p. e.B. , 5.10 1.50 
l2' P. ' ji '.30 1." 

F ... k.y '0 I.tt.n 1ft ...,0ftII coIV"'ft,'" 10 _ 1, 
, . Aloo ... oOlobl. ,n (.,...T ... 0, .. 1 . ... ),_ II. Pllh . di"'l~ onl.,. 

, 
1ft.' 

1I .2ti 
2.13 
6.53 

%-. ; ---------- "l 

-%~ 
Sr~ 3 0/. --.. ;:,' (11: 2' : 

I ~==~~~~ .. , 
1 r ~ •. 5 , .: t 1 
~'-1'-" ~ "' ••. 1.99 -., 1.39 :: 

, ' , : 
~. ~.:-

Z 28 1':: 
a .3Ib8. 

AIIll·! 

, 
' .. ' 
2.70 
1.34 
1.81 

, ' , ' , ' 
~. I: _.Ll' 

Alii 2·2 

, 
I.,' 

6.94 
1.16 .... 

Red l!1dicol .. cI;".icto lor <_in 11 . .-. wt.... ,oUin!J' .... j"" ..... u ... , (I ... 'han" li __ .,_). 
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• 
• RAILROAD TEE RAILS AND LIGHT RAILS 

H :,-_ •• 

• • ," 

w 

• • 

• • • • • • • • • • • • • 

A.S,C,E. A .R.E.A . 115, I lV . 1)) a. 140 lb . 

Di .... nsoOR1. Incllts 

I .5 ! J 
~ "'£";i~:I"'-tlJ .; ; ij! 
.~ i: i ! .! <;. ~ .li~ "0 ~ 3 ! i:: ~ i 
a,:' i I II t <a :l l ll!. '0 .. f: ;i: 
f'B !.I j 0 .a :l J: :i I:: oi!l ::coi!l £ ... I I< ::c I< ;. 

:- y" ~ -r;- t-;:- -I;;;;; - --I::------1-- H B tiD W D F !: ~A' 8 L .~ WR R, R. ~~!! 

60 lb. A.S.C.E. B 604014~ 3i t:;~ I'~ 'l1z ~~ ~" W str. III":. 12 12 ~ U U 
1S lb. A..S.C.E. 154l1 4, ~~~ I ~~ lr7"~;:, ! ~ ll" str. -Z~. 12 12 ~ ~ ~ 
m lb. A.S.C.E. IKl40 S 5 ! ~J.i ! ~1 1J.i ' k~ Ji 13" str. ; ~,~ 12 12 ~ U U 
85 lb. A,S,t ,E. CB 8$C01~' ,. l ~i~~4 .~ ll" sir. I~ 12 12 ~ J~ U 
90 lb. A.R.A. ·ACB 90205% 5~ " i l~J~ 1 1:41 :1S 2%' 14 14 ~~~ 

100 lb. A.R.E.A. B 10025

1

6 *' I " ~~l;ii~ l~ 1:4 1:16 21" 14 14 ~ ~ % 
100 lb. A.R.A,-" 8 0020 6 J1 ~U U. IJ(, 3F.~~ l~ 1:4 U6 l~ 14 14 ~ Va ~ 
100 lb. A.R.A.-S 10030 51~~'" Ue ~~ l~ 13" 3" e~lt. 12 12 ~ ~ ~ 
lIS lb. A.R.E.A. CB 1152565ie~ ~ ~~"! I 1)1 1:4 1:40 7i 0&11 14 ~ ~ h 3 
119 lb. CB 1l93161~~~ ~ ~ IJi ~~~ l}i 1:4 1:40 U II& l ~ f&" " ~ ~~ 3 
132lb.A.R.E.A.CB 1322~1~ tJt: I ~~ ~ I~ 1:4 1:40 Ji l O 'll"m "'~Ji ~ 
133 lb. P.S. C 133311~ I~ 11:531k I~ {:~: . " ~ IO&II~m ~ ~ ~{ Ua 
136 lb. A.R.E.A. CB 136377JM ~ IJi 1~ 1 1~4~ 1~ 1:41 :40 Ji 11 '''18&t6''~~ 8 J{i 

140 lb. A.R.E.A. C 14031 ~ ~ ~ r~ l~ {:~: . " 4 O&llr &U H ~4 ~{ ~ 
foo ~.y to I." ... 1ft NCO<>d ColU"'ft ,.f., 10 _ l. 
ROIl "'Ii"", ,'''',," Ift .. d ".,Ot*-<! '''y ",,-_lly o..d ........ 00 ..... nOlI •• __ nded 

Th. following roil sectionl (I •• tobl. oboye»). are recommended for UII with LIGHT WEIGHT 
CRANES when 0"" SPECIAL CRANE RAll~ ole heavier thon leq",l,-d, 

Pittsburih and Chieogo Districts . . . . . . . . . . . . . .. . ... . .. ......... . ........ . 8S40. 
Birmingham Diltriet . .. ... . . ... . ... . . ... . ... . . ......... 6040 and 8S40. 

USS SPECIAL CRANE RAllS, lhown on pag. 62, a,e reeommend.d 'Of' Heavy D",ty Cranes, 
or, 1M ou, booklet "USS SPECIAL CRANE RAilS AND FASTENINGS." 

The following toil fectionl ( .... lobi, below), are feeommended la, ute in Ind",ltrial Railrood 
Ttoekl: 

Pittsburgh and Chi. Diltricts ......... 8S40, 9020, 11 S2S , 13225 and 14031. 
Birmingham Diltriet ................ 8540, 9020, 1ooiS, 11 SiS and 1322S. 
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• 
USS SPECIAL CRANE RAILS AND FASTENINGS • 

• • 0'" 
. r~' 

' X" ,!" 
~ 
.:;. ---. .,. 

I;t.. 

hI! Sedl." ••• 17SSl 

RAIL PROPERTIES 

District Rolled 

Section 
N., 

17SS1 
C 

Section 
N., 

13551 
C 

Section 
N •• 

10SSI 
Pi: 

----;-:-----:--:----1--::-::- - -
Are.a-Sq, In. 17.12 13,32 10.30 
Theo. Wl Per Yd.- Ibs. 114.&2 13S.86 JOS.lO 
Nominalwt.PerYd.- lbs. 17S. 13S. 105. 
WI. One 39·Ft. Rail-lbs. 2270.1 1766.2 1366.3 
N. A. Above Base- Ins. 3.01 2.808 2.410 
Moment of Inertil- In- ' 10.22 SO.59 34.41 
Sec. Mod.-Head- tn-S 23.53 17.20 12.39 
Sec. Mod.-Base-In-' 23.28 18.02 14.28 

JOINT BARS, BOLTS, NUTS 

• • • • ;,1", Ia. $ft,I .. Ne. S-I7SSl ,,' 
~ • 1;(, ~ 

rl;.,.--"C·"·= .. ~ .. c.,.; 
;(,0;. 

~=r~rA~NID~S~P1R~'N:G~W;;A;SH~'RjS~~::: ... 

, ' 

". 
I • I 

, ':! 

,. 
. .< .. 

'I.. 
12' UOUf 

• 'A '" . . 
'I. 

,. 
.'ft/!' 
W' • ";r~ 

., 'c"'·,· ____ -,~,_-------' ~ - sr. ... 
l .. iI S"cti'ft ••• lOSS! 

Jellot lar s.cll," NI. S-IDSSl 

BOLTs-Mochi .... a ... ""hod .. ..d ' __ ed SIMI. h ... hood 
.. ...I ~"!< A .S.T.M. opKi/icotiono Alll5 . 
SPIUN..., WASHERS-All .. ., S'MI. A.R.E.A. OOKi~~otlono. 

c.. .... Iltsil D,lu.o 
,' .. : ... ~.' 

~ .... ' ... "-' ----- .'1I"Cc:...:,. .... ",,,.'imi ~ (0 $ • f"'1 , 
""· ...... -' .. " <=;. 7 .. _~ ' •. • _ . _ " 

...". _ ... ...... _ - 1"%,"" . ... _--. ...... __ .. _ ...... -

- ~ - . . ~::-.:. ": .--. • • • • 
.. M ..... 

" 

J ... ", 80t 80It 

Unit..:! Stat .. St •• t Corporation produce, the th,ee special C,one RClils ,flown obov •. W. 
lee-amm.nd their Uil with h.OY}' Duty (rones on bridge and trolley. Standard Roil Gnd Joint 
Bar Drilling II 0110 shown. Not. thol,poc;ing of hal .. in roil ond bar moket neeenory a drive fit 
of bolb which pull ,oll ends together/ thus simulating welded loil construction. Clomp detail, 
for fa,tening roil, on til. runways Of. ,hown on poge 61. 

na, Anociotion of Iron and St .. r Engineer, recommenm the us. of th ... roil, in their Speci­
fications 101 EIKtric Ov .. heod TfClv,ling Crones. 

For mar. (ampl,l, information on C.on. Relit, writ. for our booklet, "USS Special (,one Roil, 
and fOllenings," OthM loll, produced by United Stal., Steel or. shown on page 61 . 
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USS SPECIAL CRANE RAILS AND FASTENINGS 
CRANE RAIL CLAMPS 

J 
• 

, 

... 
, 

" 

I, :: .. 
I ~ II - -, 
I ' u , 
I ,-It 9" I ' " 

:.. II 
" I I " .j, " I 

I " ' "' " " 
I 

I 1 y 1\" I , 
I' II - ~ ~ 

I - ' ,-- -.-" , , 

" , 

" 

, 
Components 

Oase Width "8" 
Toe Thickness-'T' 
Ga&e_"X" 
Clamp Plate 

Filler Pla te , Float- "Y" 
80" 
Bolt Hole 

" " 
i-
!! 
or 
" 
" 

CRANE RAIL (LAMPS-<I .. ",,,, 1ft 
""in ....... 'd be 011 01>0.01 l.fr. c.m..., 

_CLAMP PlA TE-n..... w;!tolft the Ii .. • 
;h 01 ,he joift' bot .... 10 be <UI 1ft ,he A.leI 
10 J~' .. ide i",t...d 01 3'/(, ,he' \4' 
di_",;011 10.1"9 ..... "OMI '0 ft' , H> ,hor 
do",,, will <1_ loin' bot. e.nd I. 011 
CI""'I> Plot .. i. 17' . 
80!'TS-< __ dol .... bo. "HI '"0' 
chi"., .. ith A.S.A. , ..... 1'" h ... hltOd. 
NUT5-A.S.A ....... ,'" h ... , «IIbon "",, 
.. If locking tVIN. 

Dimensions, l/lthes 

RailSec. No.17S51 'Raii Sec. NO. IJSSI Rail Sec. No. IOSSl 

6 "" "" % % % 
8li 8 8 

6x ~ x3~ 6x J.i x3~ 6x ~ xlU 
6x 'M x27!! 6x JW; x2J.i 6x .li x2~ 

Ji ,.; ,.; 
1 1 1 
I", I", I", 

The two bolll of this domp keep th. damp and Rller plol" in olign' 
ment with the roil. CiampI ou, I,t so fill,r plot. clearl Ih roil bole 10 
ollow for "Floot Y." Filler plote il thio;lcer Ihon IDe of roil "T" ond clomp 

:: plote il benl 13° 10 01 to cleor top lurfoce of roil bole. Thll clearonce 
between roil bole ond combined clomp ond filler plotet olioWi the roil 
to ellpond or controct without interference from clompi or runwoy girder . 

TYPICAL CRANE RUNWAY 
Runwoy roil. Ihould be ordered in Standard lengthl (39') with one 

Ihort phi-=- on each sid. to complete 0 run such 01 thot iIIustroted in the 
drowing of 0 typicol 2SO-Ioot cron. runwoy. If the short piece of roil 
Ihown 01 the 16-1001 length in Ihil lleeleh does not bring the joint realon­
obly clOH to the center 01 the 39-loot ,oil in the oppolite run, uler Ihould 
Old ... 0 piece 19~ leel (~standard I.ngth) long. 
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• 
CORRUGATED SHEET CONSTRUCTION • 

Corrugated shee ts, in addition to their extensive application as ~oofing and 
siding for buildings, ore adaptable to other uses such as lining of shafts, supports • 
and lorms for floor arches, partitions , enclosures and culverts. 

Corrugoted shee ts ore available in steel of regular analysis or in lust-resisting 
alloys, usually copper bearing steel , either black or golvoniled. Although the mills 
offer a wide choice in types and widths of corrugations, the curved type is gen- • 
e rally used. General practice is to furnish in even foot lengths ranging from 60· 
to 144-, 

DOMESTIC WORK Oomlllltic Standard • 24" - 2" Lap 24" 3'h:" lap 
i+ - ------ - - -- - --"'fC- '-1 
I 2~" • t 
t r-- ---. I f 

,I I I I I 
J 1, I ~ Il." ~ ___ ~ ... 

"1';--+-~------_3o.oo"'" -- ; .. , ' , 
, I . 1 ' .. I 

~_ ~ ~o~~~I~n.! !t!~:.:. !~_~ 
I Standard SIDING Sheet 26" , 
r+- ----------------~ 

~- - - - - - - -- -- --"T"- -- Jo' 

I 2%'" 1 
I Io. -_~ I 
1 I I I I .1. ~ 
~~ 
• '. I , 
I I , I 
11"'1 9 Corlllgationa at 21,3H .. 24'" 21/2" , 
1-+<-- - - - -- - ----- -+<--~ 
I Standard ROOFING Sheet 27%,' 
~------------------. 

• • • Nom inal 21fz ' widths of cOrlugation (actual 2% ' ) are preferred for domestic 
work. 

Siding sheets are 26 ' wide afte r corrugating , with both edges turned the same . 
way. Ther are laid with one corrugati on side lap as shown in sketch and minimum 
end lop a 4 ' . 

Roafin9 sheets are 27lj:j ' wide after corrugating wi th one edge turned up a nd 
the other down . They are aid with 11fz corrugations side lop as shown in sketch . • 
A minimum end lap of 6 ' should be used for roof pitch of 4 in 12 or over and 8 ' 
for roof of less pitch . Corrugated stee l roofing is seldom used for roof pitch under 
3 in 12. • 

Both sidin g and roofing sheets cover approximate ly 24 ' net width . 

EXPORT WORK Export Style 

w.~ w ~~ r---- ---------- --- .;.. -~ 1* ----- - ------*'---~ 
I 3" 1 I I 3" I I 
I .... --., I I I ~-- -t 1 1 

'I" I I I' I I I . 1+1' I~ 11 I ~ 
%"~T~---~ ~ ~I 
or ,I I I I I I I I 

'A" 1,'1 10 Cotlllgalloni aI3" _ 3D" 1,"1 1, "110 Cotlllgalions aI3" _ 30" 121/2" 1 f.O-+ -------- -- - -----~ ~- -- - -- - - --- --...... -- -.1 
1 Export SIDING Shee132" I I Export ROOFING She6l33'h:" I 
.... ---- ------------ ~ 1*- -------- --------- ..; 

• 
• Nominal 3 ' widths of corrugation are generally used lor export work . • 

Siding shee ts are 32 ' wide afte r corrugating, with both edges turned the same 
way . 

Roofing sheets are 33112' wide after corrugating, with 1 edge turned up and 
the other turned down . • 

Both sid ing and roofing cover approximately 30' net width. 
Sheet steel lIashing must be provided at roof ridge, eaves, windows and wher-

ever necessary to insure wateltight results. 
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CORRUGATED SHEET CONSTRUCTION 

STANDARD 2\1,' CORRUGATED' 

••• Galnnina 

Co,:;:ottd CorruJ,"ted 
Maximum Span! 

MlnulxlUflfI Galvlni"d B~_n Support! 
SlaM.fd Gap ~u $ per S,,", Ga,I PoU" s per 

Sq. flo Sq, Fr. 

"" 
Pound. A/tOI. W 21Jj,' "" 

PO<Jnd. A,':prol. W Z1~' "'. ~, hi(k. Wid. Wid, "'. W hick. Wid, WId. Roofin, Sidin, 
Sq. FI. Inche. Sq.ft. Inche. -------------- -------- ---

II 5.00 .120 5.38 5.45 II 5.15 .123 5.55 5.62 5' 9' 5' 10' 
12 4.38 .105 4.71 4.77 11 4.53 .109 4.88 4.94 5' 9" 5' 10' 
14 3.13 .075 3.37 3,41 14 3.28 ,079 3.53 3.58 5' 9' 5' 10' 
16 2.50 .060 2.69 2.73 16 1.66 .064 2.86 2.90 5' 9" 5' 10' 
18 1.00 .048 2.15 2.18 18 2.16 .052 2.32 2.35 5' 9" 5' 10' 
10 l.50 .1136 1.61 1.64 10 1.66 .040 1.78 1.81 5' 9' 5' 10· 
11 1.25 .031} 1.35 1.36 11 1.4\ .034 1.51 1.53 4' 9" 5' 10' 
14 1.00 .024 1.08 1.09 14 Ll6 .028 1.25 1.26 3' 9' 4' 10' 
16 .75 .018 .81 .81 16 .91 .022 .98 .99 2' 9' 3' 10' 
28 ." .GlS .67 .68 28 .78 .019 .84 .85 2' 9' 3' 10· 

" .71 .017 .77 .78 2' 9' 3' 10' 
, 

*-Sionclatd 1 \4 COttugot"", .hMh. USS 5' 0011'15.01 .ooll"" .heel>, ond USS 5_V <flmped fooRnli ,heets. 0'. 01.0 
a.allabl.. tColeul",.d Oft lIMo ba,l. of l 'i,OOO pol allawabl. unil .1' .... 

EXPORT 3 • CORRUGATED 

Bltek Galvlnlzed 

CO"':r,.led Corr~"led 
Muimum Spon t 

MlnuftclulIll Galnniud Bet_" Supports 
St,ndud Go,. Poun s PO' SlIHt Ca,. Poun s por 

Sq. rt. Sq. rt. 

"" 
Pounds A-ltO •. n'&13Jj,' "" 

PO<Inds A/ipro •. 32' & 33Jj,' "'. ~, h'ck. Wide ". ~, hick. Wid. Roofin, Sidln, 
Sq. ft. Inches Sq. Ft. Inches -- ---

10 1.5<l .036 1.67 10 1.66 .040 1.84 5' 9' 5' lO" 
11 1.25 .030 1.39 11 1.41 .034 1.57 4' 9' 5' HI' 
14 1.00 .024 1.11 14 1.16 .028 1.29 3' 9' 4' 10' 
16 .75 .018 .83 16 .91 .022 1.01 l' 9' 3' 10' 
18 ." .015 .70 18 .78 .019 .87 l' 9' 3' 10' 

" .71 .017 .80 l' 9' 3' 10' 
.. M.rhc-d 0/ obtom,ng app<ox,mal. gro" _ .. au "ed, 

RooRng _ net .... O+'nd lopo+ l ~% f .... ,iI!. f"po of 1 v.. <""'lI';IoIion,. 
Siding_ ... r .... o+ .. d 10Prl-"\OlC fOJ .ide 1001 0/1 <""'''11''110<1 . 
teale.lated an It.. booi' 0/ t'il,OOO poi alla .. abl. unit " ,.". 
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• 
STEEL SHEET PILING SECTIONS • 

W",M S«tion 
DIly· -.... • '". W .. Oi.· ,,, b,ek · ,,, 

Profill Section Di,tficl .- ,,, 
S~"" rt nln ,,, '00' I.de. RoUed ~~ .00' 00' Pile ., 

~ 
01 Will Wi ll 

In . lb •. lb. ~ In.' In.' ---- • • ~ 
~ • ~ 
0 

~ I~" ~ 
• 
~fM"02' P.C. 15 ... 0 31.0 )4 1.' 1.9 
• • 
~ 

~ 1%' ~ " ~ MP 101 P.C. 15 35.0 18.0 % 1,' I., 
~ • 
~ 
~ 
Z - • 

l ':~t ~" 

:W : '\1f MP IU' p, 16 37.3 18.0 )4 13 1,5 

":t,." %" :W i ~ MP 112 p.e. 16 30.7 1.10 % 11 1,' 

.~. ~ 
~ 

f'l : 

\ 
• ~ 
0 

• ~ ::s MP 110· p, 16 .1./ 32.0 .'" 10.. I<J 
• ~ 

" ~" ~ 

f~ 
i \( 15 

~ 
~ 
~ MI' 116 P.C. 16 3" 21.0 % I<J IQ) ~ z 

""# -

• • • • • • %" 

.~ 
: 
~ MP 115 P.C. 19% 36.0 21.0 % .. 5.4 

I • 
rOO' ke¥'o Ie","" .... <o..d col ..... tel .. 10 _ l. • ' SKI_. 100'1,. .. , ""110 O<'>d "', III " ..n ....... "f.O .01 _d w. do _ .. d ..... '''"' ...... 01 ................. deq_" 

1_01 ..... ~ • .,.d ... <1 ... _. t_ .o 0 __ ' _ ........ 01 ·"0-
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12" 

12 " 

STEEL SHEET PILING SECTIONS-Z PILES 

PllIfilt 

I 

, 

T 

, . 
... '* Pile 01 

w.u 
--1----

1--;--1- -"-' -'-"- _ .... - - '-" -'-"- -"-' 

~ MZ3. P. 18 57.0 38.0 '-i 70.2 46.8 

" ~ 
~ 

" o 
z 
~ 

10 
~ 

b 

~ 
~ 
~ 

i: MZ 32 P. 21 56.0 32.0 ~ 67.0 38.3 
~ 

13 
~ 

I~· ~ ~ , 

I ~" "" , 
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STEEL H-PILES .. 

I WIDE FLANGE CBP SECTIONS ) , 
PROPERTIES OF SECTIONS 

Stenen Wei,bt " ... Dtpth rLANGE ... .... '"1·1 A.I, 2-2 

Diltrlct IRdu r.;, • • nick· 
Thick-

Rolled .~ "''''' "'''~ "'"dth - • 8 • • 8 
Homlllll ------- -- -- -------- -- --

Siu u.. ", ... ". ... ... In.' '-.' ... 't.' 1 •. ' -- -- -- -
P,C. m ,. ... 14.230 'U.S ... .... "'8.5 112..6 5.91 «3.1 59.5 
P.C. I CBPI" '02 30.01 14.030 14.784 .704 .704 1055.1 ISO." S.93 379.6 51.3 
p.e. 14.'4~ " ".19 13.860 14.696 .616 .616 .".1 1311 S.89 J261 .... 
p.e. 13 21.46 1l.640 14.586 .506 ... 733.1 107.5 S." Z61.9 35.9 
p.e. { CBP 124 14 21.76 12.120 12.211 .601 .601 566.S 93.5 5.10 184.7 301 
P,C. 12 .. 12 53 15.58 11.180 12.046 .• ,. .• ,. 394.' 67.0 5.03 127.3 111 
p.e. { CBP 103 " 16.76 10.010 10.224 .564 .564 194.7 58.9 4.19 100.6 19.7 
P.C. 10:11. 10 41 12.35 9.720 10.018 .418 .418 210.8 43.4 4.13 71.4 14,2 
P.C. { CBP 83 ,. 10.60 8.03 8.158 .44' .44' 119.8 19.9 3." .... 9.9 p,e. hi 

.. ,~. doto "-,hg ...... _1l0/l' ",II M lov .... In .. _ ... ,. USS poobll«l_ ... "tJo,d St..1 H.f',1M. .. 
fOt ~.¥ ' 0 ,-,,... '" fint ""Iu .. n. ,.,.. 10 _ l. 

PIli. 
Thl~\nHI , ..... 

)i 

'" U 

'" li 

'" )i 

~ 

FLOOR PLA TES* 
ALLOWABLE UNIFORM LOAD IN LB. PER SO. FT. 

- -
SPAN f_1I1,,1I .. 

I:;; I I~:; 2'-0" 2'-1" 3'-0" 3'-1" ('-0" 4 '-'" 5'-0" 

83 53 31 
150 333 188 110 83 ,I. " 1333 593 333 113 ... 1.09 83 65 53 

2083 916 511 333 2JI 110 13' ,OJ 83 
JOOO 1.333 IS' '" 333 145 188 '" 110 
.083 1815 1021 6SJ ". 333 2S5 101 1.63 
5333 2370 1333 8S3 S93 435 333 "3 113 
833J 3104 1083 1333 916 '" 511 411 333 

5'-6" 

" 99 
135 

"' 215 

, --.. . 
3.59 
3.56 
3.53 
J..t9 
2.91 
2." 
2.45 
2.40 

1.95 

"-0' 

58 
83 

113 

'48 
2J' I 

" 11000 533J 3000 1920 133J 980 "0 593 '80 '" ~ , 21333 9481 5333 3413 2370 1741 1333 ' 05J .53 '" S93 
Oeflection 
CGefficient .0166 .0372 .0661 .1D34 .1490 .2027 .2648 .3351 AI38 .5006 .5958 

• • • • • • • • • • • • • • Deflections for loadings above stepped line will exceed 1/ 100th of the ,pon. • 
The deflection cod!icient ot the bottom of each span column is ° constant, which, when 

divided by the p/gr. rhid,n.1I under consideration, in inchell, givell the deflection in inches at 
the center of the 'POn lor the tabular loading shown. 

To find the deflection in inchell for any unilonn load Ielis thon tabuloted above, lind the 
deflection for the tabular load for a given spon and plate thicl.nells; multiply this deflection by . 
the load pe' sq. ft. delli,ed; and divide by the tabula, allowable safe load above. 

Plot. Tltid.n.1I in inches is the body 0' bas.e thickness, and dOell not include the depth of 
the projections. 
-Also a vailable in High.Slrenglh ond Alloy Sleel1i On on inquiry bo,;s. 
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, • 
[QJ NATIONAL TUBE DIVISION' ·m·· SQUARE STRUCTURAL TUBING 

PROPERTIES FOR DESIGNING • ", .. :im~m 

"' .... .., Wti.hI N. "' .... , 
Dimen$ioM Thi<~· /:, • , "'-"- ... , bel;" • ,., , .095 1.09 .3206 .0410 .IJ83<l .36\8 .I'" • .133 1.41 .4152 .11484 ."'" .3415 .'" 

2 • 2 , .110 2.69 .7914 .4514 .4574 .7603 .'" .125 3.04 .8934 .5079 .5079 .7540 .'" .154 3.65 1.0750 .591 1 .591 1 .7415 .312 • .1875 4.3\ 1.2688 .666' .666' .7249 .375 

2Yt x 2Yz , .14\ 4.32 1.2720 1.1498 .9198 .9507 .312 
.1875 5.59 1.6438 L4211 1.1369 .9298 .375 • .250 7.10 2.08~ 1.6849 1.3479 .8981 .500 

"3 , .155 5.78 1.7015 2.2509 1.5006 1.1 502 .312 
.1875 6.86 2.0188 2.5977 1.7318 1.1344 .375 
.250 •. '" 2.5~ 3.1 509 2.1006 1.1032 .500 • 3Yt x 3Yt , .156 6.88 2.0240 3.7 112 2.1207 l.3~ 1 .312 
.1875 8.14 2.3938 .. ,." 2.4517 1.3388 .375 
.250 10.50 3."'" 5.2844 3.0\96 1.3079 .500 
.3125 12.69 3.7329 6.0826 14758 1.2765 .625 • h. P .1875 9.31 2.7383 6.4677 3.2338 1.5369 . .(70 
.250 12.02 3.5354 ,.- 3.9940 1.503\ .625 
.3125 IU2 4.2720 9.2'031 4.6016 1.4617 .785 • .375 " .. '.9543 10. 152 5.0760 1.43\5 .9" 
.500 "'88 6.14 16 lJ.234 5.6169 1.3524 1.250 ... P .1875 11.86 34883 13.208 5.2831 1.9458 .470 
150 15.42 '.5354 \6.595 6.6380 1.9128 .625 • .3125 18.77 5.5220 19.439 7.7955 1.8786 .785 
.375 21.94 6.4SO 21.946 8.1784 1.8440 .938 
.500 21.68 8.1416 25.521 10.108 I.17OS 1.250 

6.6 P .1875 14.41 '.2383 23.496 7.8322 2.3~S .470 • 150 IU' 5.5354 29.845 9.9482 2.3220 .625 
.3125 23.02 6.1720 35.465 11.822 2.2884 .785 
.375 27.04 7.9543 40.436 11479 2.2547 .938 • .500 34.48 10. 142 48.379 16.126 2.184 1 1150 

" 7 
P .1875 16.85 4.9577 37.698 10.771 2.7575 .565 

.250 22.04 6.4817 48.052 13.729 2.7228 .750 

.3125 26.99 7.9389 57.306 16.373 2.6867 .940 • .375 31.73 9.3339 65.544 18.727 2.6499 1.125 

.500 40.55 11 .927 78.913 22.547 2.5722 1.500 

8.8 P .250 25.44 7.4817 73.382 18.346 3.1318 .750 
.3125 31.24 9.1889 88.095 22.024 3.0963 .940 • .375 36.83 10.834 101.46 25.366 3.0603 1.125 
.500 47.35 13.927 124.08 31.021 2.9849 1.500 

10 II 10 P .'50 32.23 9.4817 147.89 29.578 3.9494 .750 • .3125 39.74 11 .689 179.12 35.824 3.9146 .9" 
.375 47.03 13.834 20811 41 .642 3.8795 1.125 
.500 60.95 17.927 259.81 51.962 3.8069 1.500 
.625 73.98 21.761 30>94 60.587 3.7311 1.875 

"lh;' I>'o,h.c' • 88 
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·Bl NATIONAL TUBE DIVISION' 
RECTANGULAR STRUCTURAL TUBING 

PROPERTIES FOR DESIGNING 

AXIS X-X AXIS y.y OotslM [)i,_ ••• Wellhl ~u 
Di .. "- , .. , Tllltk· 1:, • .... .... - .... '. ,. <. '. ~ - - f--- ---- - -_. - -.. ". ". I~.· ... In.' , .. ", , .. 
-- - ------
'" 

, .141 4.32 11720 1.4972 .9981 1.(1849 .7951 .7951 
.1875 5.59 1.6438 1.8551 1.2367 1.0623 .9758 .9758 
.150 7. 10 1._ 1.1030 1.4681 1.0269 1.1466 1.1466 

'" 
, .ISS 5.78 1.7015 3.1477 1.6738 1.4027 1.1230 1.1230 

.1875 6.86 7.0188 3.8654 1.9327 1.3837 1.2849 1.2849 

.150 8.0, 2.5890 4.6893 2.3447 1.3458 1.5321 1.5321 

'" 
, .156 '.88 2,0240 4.5198 2.2599 1.4944 2.8949 1.9299 

.1875 8.14 2.3938 5.2291 2.6146 1.4780 '-3404 2.2269 

.150 10.50 3._ 6.4498 12249 \.4450 4."'" 2.7326 

.3125 12.69 3.7329 7.4338 3.1169 1.4111 4.700) 3.1333 

5.3 P .1815 9.31 2.1383 8,8629 3.S452 1.7991 4.0118 2.6746 
.150 12.02 3.5354 10.949 4.3797 1.7598 4.9195 3.2797 
.3125 14.52 4.2720 12.612 5."" 1.7182 5,6255 3.7504 
.375 )6.84 4.9543 13.!KJ7 5.5628 1.6754 6.1552 4.1034 
.\00 10.88 6.14 16 15.355 6.1418 1.5812 6.6839 4.4559 .. , p .1875 10.58 3.1133 13.991 4.6637 2.1199 4.7545 3.1697 
.250 13.72 4.0354 11.438 5.8128 2.0788 5.8675 3.9116 
.3125 16.65 4.8970 20.287 .,612 2.0353 6.7592 '.5061 
.375 19.39 5.7043 12.612 1.5373 1.9910 7.4~ 4.9706 
.\00 24.28 1.1416 15.619 8.5431 I. .... 8.2fi12 5.5115 ... p .1875 11.86 3.<883 17.160 5.1198 21119 9.1952 4.5916 
150 15.42 4.5354 21.574 7.1913 2.1810 1l.509 5.7544 
.3125 18.77 5.5220 25.346 8.«87 2.1424 13.463 6.1313 
'75 21.94 6.4543 18.553 9.5178 2.1033 15.097 7.5<S6 
.500 27.68 8.1416 33.213 11.011 2.0198 17.400 8.7001 

'" p .1875 lUI <1383 19.380 8.3943 2.6329 17.552 1.0210 
.150 18.82 5.5354 .37.341 10.669 2.5973 22.241 8.8963 
.3125 23.02 6.7720 ... '" 12.685 1.5604 ".365 10.546 
.375 27.04 7.9543 50.646 14.00 2.5233 29.985 11.994 
.\00 34.48 10.142 60.642 17.326 2.4453 35.688 14.275 

h. p .1875 14.41 4.2383 34.828 8.7070 2.8666 11.923 5.9614 
.150 18.82 5.5354 44.230 II.OS!! 2.8261 15.030 7.5148 
.3 125 23.02 6.7720 52.533 13.133 2.1852 17.122 8.8610 
.315 27.04 7.9543 59.864 14.966 2.1433 20.042 10.021 
.\00 34.48 10.142 11.475 17.869 1.6548 23.567 11.184 .. , p .1815 16.85 4.9517 45.712 11.443 3.0385 29.548 9.8493 
.150 22.04 6.4817 58.362 14.590 3.0007 37.608 12.536 
.3125 26.99 7.9389 69.617 17.404 2.9613 44.784 14.928 
.375 31.73 9.3339 79.643 19.911 2.9211 51.\43 17.048 
.\00 40.55 11.921 95.916 23.979 2.8358 61.374 20.458 

10 J( 6 p .150 25.44 7.4817 100.35 20.070 3.6623 45.879 15.293 
.3125 31.24 9.1889 120.45 24.089 3.6205 54.'" 18.301 
.375 36.83 10.834 138.69 27.739 3.5180 63.02fi 2J.(X)9 
.500 47.35 13.927 169.48 33.896 3.4884 76.541 25.514 

89 

"1. .. 1 ..... .. .... 
"'-<, RId, •• 

- -'". ". --
."" .312 
.7104 .375 

."'" .500 

.8124 .312 

.7978 .375 

.1692 .\00 

1.1959 .312 
1.181l .375 
1.1519 .\00 
Ll22l .615 

1.2104 .470 
1J796 .615 
1.1 475 .785 
1.1)46 .938 
1.0432 1.250 

1.2358 .470 
1.1058 .615 
1.1748 .785 
1.1433 .938 
1.0759 1.250 

1.6236 .• 70 
1.5930 .615 
1.5614 .785 
1.529-1 .938 
1.4619 1.250 

2.0350 .470 
2.0045 .615 
1.9731 .785 
1.9416 .938 
1.8759 1.250 

1.6772 .470 
1.6478 .615 
1.6177 .185 
1.5814 .938 
1.5244 1.250 

2.4413 .565 
1.4088 .750 
2.3751 .940 
2.3408 1.125 
2.2684 1.500 

2.063 .150 
1._ .940 
2.4119 1.125 
2.3443 1.500 

July. 196] 
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STANDARD MILL PRACTICES 
PERMISSIBLE VARIATIONS FOR DIMENSIONS AND WEIGHT 

Rolling structural , hopes involves lactol"l such as roll wear, subseq",ent loll drening, tempero· 
lure vario tions, etc. , which cou\oe the finished shapes to vo.y from p",blished profiles. Structl.l.al 
shapes ore furnished to standard ~ction (lnd length tolelance, published by Ifle American $0-
ciety fa. Testing and Moteriols (Designation A6) ond the United States Steel Corporotion, 

The permiuible voriation from the theo.eticol Q' spe.cifoed weight is 2.5 per cent. 

WIDE FLANGE BEAMS 

c A A 

T T 

SEGION 

A 
, 

C. Mooh •• ", 

* 1;011 
o.plh, In. fl_ Width, In . 

T +~Flo_ E. Wei> off [)o.pIh '" Ony 

No"'i .... 1 0.. , .... 0.. , .... 0., Sq_., ( ... , .. , C._SectIOfl 
SI •• , In. Mo •. , In . Moo .. In. ..... .. ' ''-of*,icol , .... n •• o. , .... , .... D.plh,ln . 

,"ic"t ,etic,,1 •• ,;.:,,1 .eliC<lt --- ---
Up to 12, ind o 1/' 1/' 1/ ' 3/ 16 1/' 3/16 1/' 

Over 12 1/' 1/' 1/ ' 3/ 16 5/ 16 3/ 16 1/' 
A " "' ....... ed 01 •• nt., h~. oI_b. 
8 1. ,.." ... ..d ...,,,,U.1 10 Hono •• 
C i. ,. ...... ..d 1><11'011.110.....0. 
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STANDARD MILL PRACTICES 

LENGTH 

V .. iotl ..... It .... Sc>tci&.d L",",,~ for L_'ho Given, In. 

Wid. Flo"," Sh"pet" ]0 It. and ~nd •• 0..,30 ft. 

0._ Und ... 0. .. ---
i3eoms24 in. and ullder in nom· J/8 plus 1/ 16 for each additional 

inol depth ...... .... .. .. 3/8 3/ 8 5 fl. or fraction the reof . .. ..,' . . 
Beams over 24 in. in nominal 1/ 2 Clus 1/ 16 fot eoch additional 

depth and all columns .... .. ,/' ,/' 5 I. Ot "odicn thereof ......... . 
ENDS OUT·Of·SQUARE 

1/ 64 in. per inch 01 depth, or of flange width if it is greater Ihon depth. 

STRAIG HTNESS 

Comber and sweep ... .. . 1 /8 in. 

When certoin sectionsb with a 
Range width opprol<imote' 
I.,. equollo depth ole speci. 
fled on order as (olumns, 

P .... i .. ibl. Vor'otl"" 

x number of leet of tolal length­
' 0 

Uod_ ---
3/ 8 

1/ ' 

lengths of 45 ft. and under .. 1/8 in. X "Limbe. of foo~;f total length but not over 3/ 8 in. 

l engths over 45 ft •. . . . . 3/ 8 in. + 1/ 8 in. 
x number o//eet of totol length 

'0 

<Sedl ....... ith ° fto_ .. idth .... ,'-' 6 ift ., 101 .. """. 1.,... __ 1/ 8 In. X """" 01,"1
5
0110101 '-I~ . 

• AppllH onl., 10, 
8-ln. "", Metl ..... 11 Ib _" ond Mo.I .. . 

lo-lft. "", Meli.,.....49 II> _" ond t..o. ... . 
l'l-In. '""' Meli ..... 6511> _ft ond ,,-> ... ,-.1 
U-In. d __ Iiom n Ib Pet ft ond "-> ... . 

If 01;'" Metl ........ _ili.d 011 I~. <><ckr en colu ..... , .... 'olet ...... will be •• hi.d '0 _oIiollOli with ,h. _n.loct ...... 

91 
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STANDARD MILL PRACTICES • 

B 

T 
, I I 

I 

A f-*-
I 

T 
I LJ 

"Back of ~quore and centerline of web to be 
parollel when meosuring " out-ol-square." 

• • 
A • 

T • 

T + T' applies whe n 
Flanges of channels • 
ore toed in or ouL 

STANDARD BEAM S H·BEAMS CHANNELS • • 
II2B+E e 

ANGLES BULB ANGLES ZEES TEES 

*Back of square and centerline 01 stem to be parallel when measuring " out-of.squore." • 
STANDARD BEAMS, H-BEAMS, CHANNELS-SECTION • 

A , 
T+ T', ~h,I".· flange Width, In. 
Oulof 

s.ction Nominal Si.e, Fn. 
0.. Un<M' 0.. Und.r 

Squote _ 

I""h of , ... - , ... - Th..,_ ,,-- 8, In. 
,.' icol r. tico l r. ticol •• ticol 

I llo 7, 1r .. 1. ..•.. lIlt 1/ 16 'I' 'I' 1 /3 ~ 
Si<lndord a..o ... . . " . " . Ov,., l tol~ , i""l. . . . 'I' 3/3 2 ~/32 ~/ lll l / l2 

I Oy.,. 14 1o 2,(, Ind. ... l/16 'I' ]/16 l/16 1/32 

• • I ... ........ ........... 3/ 32 1 / 16 '" 'I' 1/32 
Sl<Ind .. d Mill H-8 ....... ... s ....... "'" ........ 3/3 2 1/ 10 5 / 32 5/ 32 '''' {) and 8 .. . . ... .... .... 'I' 3/ 32 ]/16 3/ 16 1/ 32 

I 3 10 1, ;",,1. ....•. . . 3/ 32 1 / 16 ," '" 1/ 32 
Chon ... I • .•••••••• . .•••• 0.-.. 1 10 1<1, 1",,1. ..•.. ," 3/l 2 'I' 5 / 32 I J li 

0.-.,1<1 . 3/16 '" 'I' 3/16 1/l 2 • • 
92 • 
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STANDARD MILL PRACTICES 

A NGLES, BULB A NGLES, ROLLED TEES, ZEES- SECTION 

A 8 
~lh.I". flo"," Width, or 

T. Out of L_tn oIl.-g , In. E, W. b 
Section Nom;",,1 Si,., In. Squar. 

oR Ce"'." 
0.. Unde, 0.. U.," pel Inch Moo., tn _ 
Th..,· TMO_ Th..,_ Th..,. of 8, 1"_ 
r. ticol ,.,kol , •• Icol I.'iul 

I 310 4 , incl . ..... ...... 'IS 3 / 32 l / 128· . . . 
Angl .. • . ... .. 0. .. " to 6, h.d . 'I' 'I' 3/ 128" 

0.. ,6 .. l / 16 'I' 3/ 1'.18" ... 

I ~th) 1 to "". incl. . 'I' 1/ 16 'I' 3/ 32 l / IU· 
8ulb Angl .. . ,,, to 6, Ind ... . H' 1 / 16 H' 'I' 3/ 128 " 

0.., ........ 'I' 1/ 16 3/ 16 'I' 3 / 128 " 

1 
(Stem Of Flo_l 5 and 

Roll.d T .... • ..d .................. l J l2 1/ 16 H' 'I' I ll! l/l'l .... (St ... or Flonlle) ew .. 5 
to 7, inc1. . ..... l I lt 1/ 16 'I' 'I' 1/32 'I' Z_ I 1 to"". ;",,1 .. H' 1 / 16 'I' 3 / 32 l / 128" 

0. ... '0 6, 1",,1. . 'I' 1/ 16 'I' 'I' 3/ 128 " 

, Fe< "" ... uol l.-g 0"111 .. , lon~r leg d. ' .. "" ..... clo"'~co1lon. 
" J / 128 in. pe, In. - 1 I I I! d*{j. 

A LL STA NDA RD SECTIONS- LENGTH 

V",i"tion. from SpeciG..t length /", L"'II,h. Gi •• n, In. 

To 30 It 'M' 
0. .. lO 10 0. .. ",0 to ~,,,o 0. .. 65 It. .0 ft . h.d. 50 It.lncl 65" ,nel 

Ali Stondcud Sho_ 

0.. Und ... 0.... Und. , 0.. , Undo< 0.... Undo. 

------------- ----
'I' 'I' l / " 1/ " 1 1 / <1 ,~ , / " 

ENDS OUT·Of.SQUARE 
B ... ",., Chon .. I • ..... '1' { __ . 'c .• , " 
Siondo,d Mill H-B..,.... ..... 'n.,..' ncn... "' n, 
Angl .. • . ... . ........ l/l211 in. ,.., Inch 01109 length 0' 1\'j". 
Bulb Angl.. . .. . . 3/ 128 in.,.., inch 01 dePlh o. 1 liz". 
Rolled T ... • • . ... 1/ 6" In.,..' inch 01 Bonge o,.t.",. 
1.... . 3/ 128 in. 1* inch oI.um 01 both ftonge I.""th •• 

• ToI ... once. for end. oul-ol-"luO,e or. deI.mined on the 10_ .... mbe<. oIlh. seclion. 

STRAIGHTNESS 

0.. ".'" 
," 'I' 

4l1li ________ I _____________ '_"_m_ '_"_'._'_"_V_"_ 'O_"_o_., ____________ _ 

• • • 

~ in. X nu",be< 01 fee, 01 tot<lf J.n~ , 
0 ... 10 ,he U"."" .",iali"", in a..ibilily 01 ot .. ndord bea .... ond chon .. h, '_p 
lol ... on ... or •• ubi • • 1 to negollotion< for the indi~id ... 1 .. "ion' In.ol.ed. 
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STANDARD MILL PRACTICES 
SURFACE FINISH A ND CONDITIONING 

Conditioning of Corbon and High Strength Structural Sections including 
Sh eet Pil ing and Bearing Pi les 

• • • 
Strudu.ol ~Iiont induding Sheet Piling and BeQ.ing Piles may contoin su,loce imperfections e 

such as seams, dive.s, tears, underfilts, oV8rfllls, etc., and if considered injurious moy be conditioned 
for removal by grinding, or chipping ond grinding, provided the (Ilea is ground in (I workmanlike 
monne. and the depression does not extend below the ,olled su"oce of the seclion more than the . 
following: 

1/ 32 inch in sections less thon 3/ 8 inch in thickness, Of 1/ 16 inch in sections 3/ 8 inch ond 
over in thidness. 
Surface imperfections which ale 9,eole. in depth Ihan the lim;" shown above con be removed by e 

chipping 01 grinding and then depositing weld metal, subjeel to the following limiting conditions, 
(I) The total area of the chipped or ground surface of any piece prior to welding does not 

eKceed 2 per cent of the total surface area of that piece. • 
(2) The reduction of Ihid,"ess of the seelion resulting from the removal 01 imperleelions at any 

location, priOltO welding does not nceed 30 per cent of the nominal thickness at the location 
of th~ impelfeelion, and Ihe depth of depression prior to welding does nol eKceed 1- 2 inch. 

(3) The loes 01 angles, beams, channels and lees and Ihe stems and toes of tees can be cond,- • 
lioned by grinding or chipping and welding. Prior to welding the deplh of the depression, 
measured from Ihe toe inward, is limited to the thidrness 01 the seelion 01 the base 01 the depies-
sian, wilh a ma~imum deplh limi' 011 / 2'. • 
When welding is perlormed, the welds should be sound ond the weld metal thoroughly fused on 

011 surfaces and edges without undercutting or overlop. The weld metal should prajeel at least 
1 / 16 in. above the .olled sur/ace, and the projecting metof should be .emoved by grinding or chip­
ping and grinding to make il flush wilh the rolled surface. • Conditioning of Carbon and High Strength Plate Products 

Imperfections that do nol affect the utility of the plates are nOI considered injurious de/eelS. e 
Some plates are conditioned for the removal of surface imperfections or depressions on either sur-
face by grinding, provided the ground area is well flared and grinding does not reduce the thick-
ness of the os-rolled plate: • 

1. more than 7 per cent of the nominolthickness lor plates specified to weight pel square fool, 
but in no case more than 1 / 8 inch; 

2. below the minimum thickness for plates specified to thickness in inches. • 
Plates of a quality not requiring slob identification can have surface imperfeelions removed by 

chipping and then depositing weld metol, in accordance with the condilions noled below, 
1. The chipped area of each surface of a plate should not nceed 2 per cenl of the orea of thol 

surface. • 
2. After removal of any imperfections preparatory to welding, the th ickness of the plate at any 

location should nol be reduced by more than 20 per cent of the nominal thickness of the plate. 
3. When welding is performed, the welds should be sound and the weld metal thoroughly fused 

on all surfaces and edges without unde"utting or overlap. The weld melolshould project at . 
leosll / 16 inch above the .olled surface, and the projeeling melal will be .emoved by 9rind-
ing or chipping and grinding to make it flush with the rolled surface. 

Requirements involving limitations restrieling Ihe use of the above customary condition ing pro- . 
cedures ole commonly negotiated between the purchaser and p.oduce •. 

• 94 
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STANDARD MILL PRACTICES 

CA MBERING O F RO LLED BEA M S 

This refers to the cold cambering of large depth beams to produce a predeter­

mined design. The maximum lengths that can be cambered depend on the length 

that can be tolled of a given section, to a maximum of 100 feet. The max imum 

combers thot con be furnished and the minimum lengths for given cambers are shown 

in the fo llowing table. 

Specified length of Section or Beam , feet 

Over 30 10 

I 
Over 42 to 

I 
Over 52 10 

I 
Over 65 to 

I Nominal Oepth 42, incl. 52, incl. 65, indo 85, incl. Over 85 
of Section or 

Beam, inches Range of Camber Commonly Acceptable, inches 

Wide Flange Beams 
24 and over . . . . . . . . . I to 2, indo I to 3, incl . 2 to 4, incl. 3 to 5, incl. 3 to 6, incl. 

Wide Flange Beams 14 
to 21 , incl. and 

Standard Beams, 24 .. . ~ to 231, incl. 1103, incl. 2 to4, incl. 2% to 5 incl. Reier 

Note~: 

1. Con~u lt the producer for ~pecified combe" specified length or both which oro not given 

in the above table. 

2. A ~ingle minimum val ue for comber, within the ranges shown above for the length ordered, 

~hould be specified. 

3. Comber is measured at the mill and will not necessarily be present in the some amount 

in the sed ion of beam as received due to releose of ~tress induced during the cambering 

operat ion. In generot 75 per cent 01 the specified comber is likely to remain in cambered 

sedions 01 beams. 

4 . Comber will a pproximote a simple regular curve nearly the lull length of the section or 

beam, or between any two points as ~pecilied. Comber is customarily specified by the 

ordinate at the mid-length 01 the portion 01 the sedion or beam to be curved. O rdinates 

at other points or reverse Or other compound curves are not considered pradicable. The 

comber ordinote tolerance is 1/2 inch over, nothing under, lor lengths 50 feet ond leu. 

For lengths over 50 ft. it is customary to odd 1/8 in. to the over tolerance for each 

additional 10 feet or froction thereof. 
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STANDARD MILL PRACTICES 
POSITIONS FOR MEASURING CAMBER AND SWEEP 

USS 
Wide Flange Beams 

, 
.' j 
~ 

C,rn"', - ~ Sweep 

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

Wide Flange 
Beams 

T I I 
HorlzOfllal 
Surface 

American Standard 
Beams and Channels 

Clmbtl Sweep Cam b., r-

Standard Channels 
Beams 

I I 

SWHP 

[ 
Camber Sweep Camber Sweep Camber Sweep 

Tee 

Clmbtl 

Camber 

July . 1963 

Zee 

• 
• 
• 
• 
• • , 
• , 
• 

Camber 

96 

Angle 

Horizontal Su .fl"ce 
", 

Clmber 

Angle 

L 

Camber 
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STANDARD MILL PRACTICES 
SHEARED AND UNIVERSAL MILL PLATES 

THICKNESS AND WEIGHT (WHEN ORDERED TO THICKNESS) 
THICKNESS 2 INCHES AND UNDER 

ToI ..... 0. .. A ..... ,. Wo,"" of lob" 101 Wict1~1 ~ .... 
in IftC,," , [xprHSed I. "-rct!IllIl" 01 H .. moul W. " I.' .... , ... 

lInck_s, 
0, .. , ... .. ~ " .. ~ ,~ ,~ '" .. , .. to 12 .... ,,~ to 103 to 120 10 131 10 144 

gnd .. .. ~ UtI. "d. "0. ud. UtI. ..cl. ud. t .d. 

... 
to ISO 
'lid. 

-- -- - - - - ----------
To % excl. . 1.0 8.0 9.0 10.0 12.0 14.0 16.0 18.0 21.0 

" to 5'" excl ... 6.0 1.0 8.0 9.0 10.0 12.0 14.0 16.0 19.0 
'.1610 " exc!... . 5.0 6.0 1.0 8.0 9.0 10.0 12.0 14.0 11.0 \8.0 

" to 7M exe!. .... 4.5 5.0 6.0 1.0 8.0 9.0 10.0 12.0 IS.0 16.0 
7.-1'610 ~ ext!. .. 4.0 4.5 5.0 6.0 1.0 8.0 9.0 10.0 \3.0 14.0 
~ to % exd ... 4.0 4.0 4.5 5.0 6.0 1.0 8.0 9.0 11.0 12.0 

" to " excl •.. 4.0 4.0 4.0 4.5 5.0 6.0 1.0 8.0 9.0 10.0 

" to I excl... .. 3.5 4.0 4.0 4.0 4.5 5.0 6.0 1.0 8.0 9.0 
I to 2 incl . . 35 3.5 4.0 4.0 4.0 .5 5.0 6.0 1.0 8.0 

Tol .. o .... unci, •• pooc,A"'I~Ic~n ... . 01 Inch. 
·Th. I .. ", Lot _no all th. ,,10'" 01 eoch lob.I". widtt. .. od thick_. IiIf"UP ,_ ... n'.,! in eoch ... 1" ...... 1. 

-N"",;""I Weight I .. pownd.-,q...,I, o.pecill.d I.ngth ill inc,,*" ",.lripll..! h opooc:'f\..! width in .""h .. ,".ltlpIIH by .~d­
R.d thlck_ in ind>M "",!tI"lied h D.nu. 

SINGLE PLATES 
Tolerance over shall be 1 Yltimes amounts indicoted obove. 

SINGLE CIRCULAR AND SkETCH PLATES 
Toleronce over shall be 1 ~ limes amounts indicated above. 

CIRCULAR AND SkETCH PLATES 
Tolerance over thall be 1 Yo times omounh indicated above. 
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• • • • • • • • • 

STANDARD MILL PRACTICES 

SHEARED AND UNIVERSAL MILL PLATES 
THICKNESS 

THICKNESS OVER 2 INCHES 

Sptcihcl nkkntn, 

TGI.flfl«I 0.., Speci6ed Th,ck.'55 
Wldills. loehes 

." ... ,,~ ~" "" "" 120 10 
"'d. 60 ",c:1 a. •• cI. 120 l ui. I3Z .. d. 

Over 2 to 3 exd ...... ',," '''; ' .. ~ ~ 

'to 4 exd ....... ' .. '''; ' .. ~ ~ 

'to 6 exd ..... .. '''; ~ ... ... '''; 

'to 8 exe!. ..... ..... ' .. ~ '''; '''; " .. 
8 to 10 exe!.. ......... '''; " .. ',," ',," ... 

10 to 12 exd ..... .. "" "" " .. % ... 
1210 15 incl .. " .. " .. '''; Yo ... 

CAMBER TOLERANCES 

III 10 
150,." 

... 
' .. 
" .. .. 
.. 
... 
. .. 

• SHEARED PLATES AND UNIVERSAL MILL PLATES 

• • • • • • • • 

TWO INCHES AND UNDER IN THICKNESS 

Thkknn5a 

Over 2 to IS, incl. .. 

~ in X number of feet of length . , 

Universal Mill Plate, 
O ve r Two Inches in Thickness 

Widths 

.... To30,incl.. . 

camber ToItrlncl lo< Thif;kn~ 
and Widthl Clot" 

Over 2 to 15, incl ............... Over 30 to 60, inel 

............ ,. in. X numbe; of feel of length 

............ % in. X numbe~ of feet oflenglh 
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STANDARD MILL PRACTICES 
WIDTH AND LENGTH TOLERANCES 

ALLOY STEEL 
HOT ROLLED OR THERMALLY TREATED 

WIDTH AND LENGTH Of SHEARED PLATES 
ONE INCH AND UNDER IN THICKNESS 

LENGTH OF UNIVERSAL Mill PLATES OR Mill EDGE PLATES 
O NE AND THREE-QUARTER INCH AND UNDER IN THICKNESS 

Sp«itled D,mt",ig ... , 
inc:1IM 

T"'-• ...., 0. ... ~Id Widt' I nd h llctb!of 
n ic &iot ll, ia. 

To %, Pd. ~ to~, .. d . Kto I~ Incl . 
Widths Lt."", 

Width lInC1h Width ~ .... Wiclth L.""h 
To 60, exc!.. ..... .... To ~ ~ ',. ~ ~ Yo 

"10 84, excL. .......... I"', ',. ~ ~ U,. ~ * 84 to lOS, exc!.. ....... excl. ~ * \I * * I 
1()8 and over .......... \\ * * I * I~ 

To 50, excl. ....... I'" ~ " ~ * ~ I 

" 10 84, excJ •. •..•...... 10 ~ " \\ * \\ I 
84 to lOB, exc!. .......... 140, % * 

U,. U,. U,. I ~ 

lOS and over .............. exel. \\ I " 1% * I. 

To 50, extl ...... ' ... 140 \\ I',. ~ I'" ~ I'" 
" 10 8( , exc/... ' ........ 10 ~ I'" \\ I'" \\ I'" 
84 10 1118, eJCI. •......•... 360, ',. I'" U,. I'" * I'" 

lOS and over .............. n el. U,. 1% * I'" I I',. 

To 50, tw._ .......... 360 ',. "'" ~ 1-,. ~ I',. 
"10 84, exd ............ 10 ~ 1-,. \\ I',. \\ I'" 
84 to lOS, ud ............ 401, .,. 1-,. " I',. * I'" 

108 Ind over .............. extL \\ I'" • I'" I III,,{. 

To 50, excl. .......... 401 ',. III ~ I~ \\ I' 
"10 84, exd ............ 10 ~ I~ " I~ " I" 
84 to lOB, exd. . .......... .. , \\ I~ " I~ * !Yo 

lOB and over .............. extl. " I~ • I" I " To 50, ucl.. .......... .. ~ 1* \\ 1 \\ 1 

" 10 84, extl.. ......... 10 \\ 1* \\ 1 • 1 
84 to lOB, extl. .... ...... 7lO, ~ 1* " 1 * 1 

lOB and over ...... . .. ... ucl. * 1* I 1~ III 1~ 

To 50, ucl. ........... 7lO % 1~ " 
,. 

* 1\\ 
"10 84, exc!. ........... ood " 1~ * 

,. I 1\\ 
84 to lOB, ucl... ......... over " 1~ • ,. I 1\\ 

108 and over .............. I 1~ III m 1\\ 1\\ 
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• • • • • • • • • • • • • • • • 

STANDARD MILL PRACTICES 
SHEARED AND UNIVERSA L MILL PLATES 

CARBON AND HIGH STRENGTH STEEL 
SHEARED-WIDTH AND LENGTH 

UNIVERSAL- LENGTH ONLY 

Speeift,ed Dim_ioRl, , .... 
LtfI'" Widl' 

I 
To 60 excl. ........ ... 

To 120 exd. ....... 
60 to 84 exd ...... . .. 
8410 l08ml.. .,' ... 

lOB 10 ISO incl. ..... ... 

120 "240 " •. ........ 1 
To 60 ucl ........ 
60 to 84 uti ..... " ... 
II( to 108 exd. ....... 

108 to ISO illCl •........ 

240 " "" ............ 1 
To 60 t Id ............. 
60 to 84 ucl ......... 
84 to 108 excl. ...•.... 

108 to ISO inc!... ....... 

350 " 4BO ".... . . . . .1 
To 60 uti. ... ........ 
60 to 84 excl. ........ 
84 to lOB t Id ......... 

lOB to ISO illCl ........ .. 

48) to 600 excl. ........ I To 60 uti. ........... 
60 to 84 ew ......... 
84 to ID8 exet. ....... 

I ID8 to 150 ind ••.•..•..• 

I 
To 60 exe! ............. 

600 to 120 ud .... 
60 to 84 exd ........ 
84 to ID8 exd ...... . . 

lOB to 150 incl .......... 

720 .. dO., .. . .... . ... 1 
To 60 exd .. ........... 

60 10 84 exd ...... ... 
84 10 lOB excl. ........ 

lOB to 150 incl ••.•..... 

THICKNESS 1 VI INCHES AND UNDER 

THICKNESS 2V:t INCHES AND UNDER 

T ..... nee 0. .. SptCi6ed Widtll .1Id l'"~ for Thickne$l, 
Indies g.r Equlvl'-nl W.,pll, Pound. Squirt foot 

"" ~ 10" "to 1 1102 ..... .... ... . llld.-

To ISol 15.31025.5 25,5 10 40.1 tO.I to 11.6 ..... .... . .. indo 

Widt~ ' ..... Widlh Co .... Width ttllll' ~ t tn,I' 

)i » lfo ji » )i ji I 
lfo ji » % ji )i ~ I 
» ~ ji )i ~ I I 1;, 
ji )i ~ I )i l)i l)i l)i 

)i ~ » )i ji I ~ l)i 
» ~ ji )i ~ I )i l)i 
iii )i % 'iii 'iii I» I lji 
ji I ~ I» II l)i I» lji 

ji I » l;i ji l)i ~ I» 
» I ji l)i ~ l)i II I» 
iii I ',," l)i II lji I I» 
',," I» )i l)i I lji l)i I ~ 

lfo I» » I){ ji l)i ~ l ji 
» I){ ji l)i ~ I» )i lji 

'" I){ ~ lji II I» I 1), 
~ l)i )i I» I lji l)i l)i 

lfo I){ )i I» ji lji ~ III 
» l)i ji I» ~ lji II l)i 
ji l)i ~ l)i II l)i I III 
~ l)i II lji I I~ l)i III 

» I~ ji III ~ III II 2){ 
ji I~ ~ III II III I 2){ 
ji I ~ ~ III II l)i 1)( 2){ 
II I~ I 2 I» 2){ I){ 2)i 

'" 2 ~ 2)( )i 2)i I 2~ 
~ 2 )i 2)( I 2)( I» 2~ 
~ 2 )i 2)( I 2)i I){ 2~ 

I 2 I» 2ji I){ 2» l)i 3 

°ApJlJlc .. ble ...... 1 .. U~;,. ..... I Mill PIo ••• wp 10 19; I ....... w .... , Ihlck_ ........ t to tv. IroehM, 1 ... 1 .. 1._. 
' 01 __ w ....... opOoCiliood width o..d le"9lh 14 l..ch. 
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STANDARD MILL PRACTICES 
WIDTH TO LERA NCES 

A LLOY STEEL 
HOT ROLL ED OR TH ERMALLY TREATED 

UNIVERSAL MILL PLATES 
FIFTEEN INCHES AND UNDER IN THICKNESS 

Sptci.! OimensioM, 
TOltll_ 0. .. SpeciSed Width for Thr.:kfleSl e, •• n, in. 

;..., 
To %. Yo 1o I0I0. % 1o I, I 1o t. 0. .. 21010, WIDT H 
exd. .. d . ud . , ... incl. 

8102'0, ext.. ...... ~ ~ -Ai " % 
20 to 36, uti .. .. % " -Ai % Y. 
36 and over ....... -Ai % 'Ai % , 

Tol ........ .. "d ... pec;~ed .. idlll, Yo JMh. 

WIDTH A ND LENGTH TOLERANCES 
A LLOY STEEL 

HOT ROLLED OR THERMALLY TREATED 
SPECIAL CUT OR GAS CUT RECTANGULAR PLATES 

To 2, elc/ .... " .. 
2 to 4, excl ..... " 
4 10 6, el cl ..... . .. 
6 \0 8, eIeI ...... ... . 
8 to 15, incl •.• .....•...•......... ... . ...... 

TOI, ... ,,", 0 .. , 10. All 
Spklfitoel Wnltlls or 

Lt nlth" in. 

y. , 
, ~ 

"Ai 
,% 

n....l oI .. onc .. COn be lo~." 011 ........ 01 d;.kied 0'0'8' ond • ..0.., if to _il*:l. 
U" ,",,_, ",iIII>LaIfl ent co .. _ly cit! 10 !. .. ,Ih _I,. 
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STANDARD MILL PRACTICES 

UNIVERSAL MILL- WIDTH 
CARBON AND HIGH STRENGTH STEEL 

THICKNESS 15 INCHES AND UNDER 

101&1'_ o.e. S~ified Width ro, ThicK.en. loc"-s 
or Equi •• lent ei8hts, Pounds Per SquIre FOOl 

" " Yo 10 11 Yo 10 I !to 2 0 ... 
Specified Width, nel. uti. e!ri. incl. 210 [0 

incl. 
Inch~ 

15.3 to 25.5 10 (0.8 \0 
To 15.3 

0 ... 
10 to 15 

incl, 

25.5 (0.8 U, .... ... .... .. 
UtI. tilel. ucl. inc!. 

Over 8 to 20 exc!. ...... ~ ~ % Yo Yo ~ 
20 to 36 exd .. .... % Yo % ~ ,~. % 
36 to 48 incl. .. % Yo '''" Yo % Yo 

T.le ronce ""d. , ,peciAed width, !II in. 

DIAMETER 
SHEARED CIRCLES THICKNESS 1 INCH AND UNDER 

Spec ified Diameter 
IlIChes 

Tole ... ",. o.e. SplICiNI)d Diameter, Inches 
No Toleu""e Under 

To Yo ucl, Yo 10 Yo e" ;1. Yo to I incl. 

24 to 32 excl •. . Yo Yo Yo ,,- 84 excl .. .. ..... . . % '''" % 
84 to 108 excl •. .. ... Yo Yo Yo 

108 to 152 incl. ...... ,~ . % % 
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STANDARD MILL PRACTICES 
WIDTH AND LENGTH 

CARBON AND HIGH STRENGTH STEEL 
GAS CUTIING 

• • • 
Specified Thic~"'n. Toler.nee" (hre< Specified • 

________________ ~'·~·~ .. ~ _______________ I---~w~"~ .. ~ .. ~'~"~"~ •. ~'.~ .. ~----
To 2 excl .. 
2 to 4 excl. 
4 10 6 exc!.. 
6 to 8 excl •....... 
8 to 15 incl. 

~ 
\I 
% 
\I 

I 

-May b. '!>Kihel all .0<1. , or .1i.ioHd 0 •• ' a..d und ... 
Un;" .... ,,1 Mill Plat .. or. II'" cui to length only. 

DIAMETER TOLERANCES 
ALLOY STEEL 

HOT ROLLED OR THERMALLY TREATED 
SPECIAL CUT OR GAS CUT CIRCULAR PLATES 

Sjlecified Dilm"'." 
T ..... nces OYer Speo:ified Diameter lor Thick_lei Given, in. 

Iroo;hO$ To I. . xcl. 11.2, UtI. 2\04, .. cI. 4106,'''1. 6 to 8, .xcl. 

T. 32 mI- .... ~ % I I ~ I~ 

". 84, exd ... \I % I~ 1% Iv. 
84 to 108, exc!. ...... % I I~ 1% IV. 

108 to 130, incl ... \I Iv. Iv. I~ III 

No ,ol .. a..,.. und ... 

DIAMETER 
CARBON AND HIGH STRENGTH STEEL 

GAS CUTIING CIRCLES 

Specified Oi, me' t r, 

ToIerl nct Over S,ecified Oilmete<, Inc"" 
No Ol.fl nee Under , .... 

'" Ito 2 2 to 4 4 10 6 610 8 
tid. "d. e. d. ..d. ueL 

24 to 32 excJ .. II % % II % 

". 84 excl.. ',fo % \I % % 
84 to 1118 ncl .. % U,fo % % I 

108 to 152 incl .. \I % \I I 1\1 
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STANDARD MILL PRACTICES 

SHEARED AND UNIVERSAL MILL PLATES 
CARBON STEEL 

nomell 

For all plotes, Ine longer dimension spec:ified is considered the length, and AolnflS tolerance olong 
the length mould nol exceed Ihe amounts indicated below fOf the specified width and thicknen in 
plotes up to 12 feet in length or in ony 1'2 fHI of longer plates. When the longe. dimension is 
under 36 inches, nolnen tolelonce should not exceed 14 inch. 

fl. t.-, 101..-a_IOI Soecilltd W,dths 
(MflI; ... m dwl.hofl "om 1/Io<'lOfttt' hi ,.,,_) 

SjI.ifttd S i5td , .... 
Thl~._. r::;\hl , .... lb. hI q. ft. ~ .. " " u 96,.1" 100tOl" 120'41. '" 

,,,. 
to 48 .. " "" "U "H to 10110 \20 10 Lit 10 [SO .... .. d. uti . uel . .... . .... tid. lUI. ."d. Incl. 
-- ----------------

To % exc!.. ..... , To 10.2 excl •. .. % " I'", 1% I ~ 1% I " '" 2 ... 
\4 10 * exc!.. ,. 10.2 to 15.3 excl.. % " " "'" I" 1% I'", 1% '" ... 
%- * /lxd .. , . 15.3 to 20.4 ucl .. • % % " " I 1% IV, I'", 2 . -* excl.. .. 20.4 to 30.6 exd .. '''' % \I % " " 1% 1% 1% I" * to I excl .. . 30.6 to 40.8 excl .. . . . '''' % % % % " "", "", I I . 

I -2 /lXcI •• .• 40.8 to 81.6 ud. . .. % • '", \I \I "'" "'" "'" " I" 
2 81.6 . .. . . .... ... '", % '''' • ~ "" '", ~ " I 

Over 2 " 4 exd .. .. ... ..... .. ...... '", ~ '''' ~ • '", '", \I " I 
4 -6 e.d .. .. ... .. ...... .. .. % '''' • '", \I \I " " I I 
6 -8 e.d .. .. .......... ........ '''' • '", "", " " .", I I I 
8 _10 exdH . . .... ......... ~ '", ':~ " " I I I I I 

10 to 12 ucl.. .... ... ... ... . .. '", " " I I I I I I I 
12 • 15 incl... . ................. "'" "'" " I I I I I I I 

The above Aatnen toleronces apply 10 plales with a specified minimum ten1i1e strength of not 
mo.e than 60 000 psi (0 •• elaled chemi11ry o. ha.dness). Fo. plote' ,pecified 10 higher minimum 
Ientile 'trength (0 •• elaled chemi,try o. ho.dnes1) the limits a.e inCleased 10 1 YI time1 the amount, 
indicated obove. 

The above Aatnen tolelances apply to ci.ele, ond ,kelch plate1, based on the mo~imum dimen-
1ion1 of Ihe plale,. 
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NATIONAL TUBE DIVISION 
STANDARD MILL PRACTICES 

HOLLOW STRUCTURAL SQUARE & RECTANGULAR TUBING 

Structura l T uhing is produced in two grades that conform to the chemical and 
mechanical properties of the following ASTM specifications: 

Grode l -A-7 
Grode '2-A-36 

Samples o re analyzed in accordance with ASTM.E59 to assure conformity with the 
chemical composition of the above specifications. 

COLD BEND PROPERTIES 
The bend test specimens sholl stand bein g bent cold through 1 SO degrees without 
cracking on the outside of the bent portion to an inside diameter which sholl have a 
relation to the thickness of the specimen as prescribed below. 

*. and under. 
OverY."\o!" incl . . 

BEND TEST REQUIREMENTS 
Thit;,ness 01 MII.ri., Rotio of Bend Oiameter 10 Thickn"s of Specimen 

METHOD OF TESTI NG 

~ 
1 

Bend tests ore conducted in accordance with Tentative Methods and Definitions for 
Mechanical Testing af Steel Praducts , ASTM A-370. 

LENGTHS 
H ollow Structural Tubing is stocked in random lengths , 36-42 feet, ond is also 

available in cut lengths or multiples. 
Lengths and Permissible Variation 

1010 ... 0«1 fUr Specified Cut le",lh 

Std. R'"le Speci~ed Cui Iu 22' I"d. Over 22' 
Lonflh Lt<llth , .. , 

I 
U"der Onr 

I 
Und .. 

42' max and under _ . 42' max and under W W W W 

END FINISH 
Ends are furnished cut square, 

SURF ACE FINISH 
N inety pelCent of the known requirements have been in the hot-rolled surface 'con­

dition with no special protection. Other nnishes can be furnished upon request. 
Maximum Outside Corner Radii , 

Mil. OUI$ldt COrner 
Rodii Inch" 

I , 
Radius 

~rim ·~rim· Perim· 

Will Thi(kness 
eters eltrs tl.rs 
1,' & "'" "'" Inches Undtf WIO ". 

'-- "" 

". , 
Incl. -- --

0.. .... 0&3lo.ll95 incl. .I~ ... . 
0...r.l)95 to .109 incl. .218 
0.. .. . 109 to.l34 incl. .'u 

~ +-,,- -
• 
Q , 

,- -, 
0..., .134 to.l56 ind _JJ2 .-.. - -- Wall Thickness 
o..r .156 to .188 irld. . 315 .HO .~I 

0. ... IIlS 10 .250 irld. '" .625 -'~ 
o.tr .250 10 .J13 incl. .615 .185 .940 
o..r .313 to .11S irld. .~ I.m 
o.er .375 to .500 irld. ,,~ 1.>00 

-I 
Width 

Ovtr.500 to .G15 incl. 1.815 
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TOLERANCES FOR OUTSIDE DIMENSIONS AND WALL THICKNESS 

u,.n! Outside 
Dimension Across 

Flats, Inches 

I to Zlh Incl. .. 
Over 2lh to 3~ Incl. .. 
Over 3\1 to 5lh Ind ... . 
Over Slh ...... . .. . 

ToitnUlt. for Outside 
()jm, nslons IlICludlnl 
eon'''''ly Of Concavity 

Plus or Minus .020" 
Plus or Minus .025· 
Plus or Minus .030" 
Plus or Minus 1% 

Note. The allowable variation in walilhickness does not apply at corners. 

I to Hi incl .. 

lonle, Outsldt 
Dimtflsions, InchQ 

Over I ii 10 2\1 incl.. .. ............ . 
Over 2\1 to 4 incl . . 
Over 4 to 5\1 incl. ... 
Over 511 to 8 irtcl •. 

MAXIMUM TWIST 

Over 8 ......................................... . 

Will Thickneu 
Tolerance 

Minus 10% 
Minus 10% 
MinuslZlh% 
Minus 12lh% 

Mulmum hi.t 
PI' 3 ft. oIl.",th, Irw;hes 

.050 

.062 
.075 
.087 
.100 
.112 

• • • • • • • 
Twist is measured by holding down the edge of one end of a square or rectangular e 
structural hollow on a surface plote with the bottom side of the tube parallel to the 
surface plate, and noling the hei ght that either corner on the opposite end of the • 
bottom side is above the surface plate. 

SOUARENESS OF SIDES 
Adjacent sides of structural hollows may deviate from 90" by plus or minus one • 
degree. 

VARIATIONS FROM EXACT STRAIGHTNESS 

Permissible Variations, In. (Includes Camber and Sweep) .. ............. ~' X Number of ~eet of Total length e 
WORKABILITY AND WELDABILITY 

Hollow slructural tubing can be subjected 10 most of the usual fabricatin9 opera- • 
lions. Its ductility is 9ood, bends well, flallens, cuts, punches, flares and flanges 
easily and can be welded by the commonly employed techniques and practices. 

PACKING • 
Sites up to and including 14' perimeter ate packaged in approximately 5-ton 
boles. All other sizes are loaded loose. 

MARKING 
Each lenslh is marked to indicate manufacturer's nome, heat number, size and 
wall thickness, length and necessary mill identification marks. For small sizes 
where the cross-sectional dimension is not greater than 2', this information will be 
marked on a tag attached to the bole. In addition, a tog indicating the total 
footage will be attached to each bole. 

LOADING 
Materia l will be loaded in gondola cars and flat-bed or open-top trucks in 5 to 7 
Ion lifts with 2 x 4 separators to enable crone slings to be inserted for unloading. 
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• 
District Sales Offices • • 
• United States Steel • III., Chicago, 208 South LaSalle Street, 236·9200 

Ind., tndlanapolls, 428 Chamber of Commerce Bldg., MElrose S.1391e 

Mass., Boston, 1420 Slatler Office Building, Liberty 2-6790 

Md., Baltimore, 300 51. Paul Place, 752-4300 

Mich., DetrOit, 30« West Grand Blvd., 872-8350 

Minn., St. Paul, 334 Minnesota Street. m·5861 

Mo., Kansas City, 2604 Power & Light Building, Victor 2-2141 

Mo., St. Louls,l221 locust Street, CEntral 1-1277 

N.Y., Buffalo, 424 Main Street, TL 6-3350 

N.Y., New York, 71 Broadway, Digby 4·9000 

Ohio, Cleveland, 55 PubliC Square, Room 2230, 77HlBOO 

Ohio, CinCinnati, 1416 Fifth-Third Bank Building, 421-«00 

Pa., Phllade lphle, 1617 Pennsylvania Blvd., LOcust 4-4000 

Pa., PittSburgh, 525William Penn Place. 391·2345 

Wis., Milwaukee , 208 E.Wisconsin Ave., Broadway 6·2271 

• Tennessee Coal and Iron Division 

Ala., Fairfield, P. O. Box 599, ST 5-8011 

• • • • • • • 
Fla., Jacksonville, 1'414 Pfl,Idential Building, EXbrook 8-9m e 
Ga., Atlanta, 1375 Peachtree Street, N. E., 875-9461 

La., New Orleans, m Caribe Building, P.O. Box 19706, 529-1111 

Okla., Tulsa, Room 515_ Phittower Building, LUther 5-1138 • Tenn., Memphis, 131 West Georgia Avenue, JAckson 7-9521 

Texas, Houston, North SideShip Channel,Clinlon Road,ORchard2' , e 

• • 11 2 

• 



• • • 
• Columbia-Geneva Sleel Division 
Denver 2, Colo., 1321 First National Bank Building, 621 171h Street, 

AMherst 6-3001 

Los Angeles 58, Callt.,2087 East Slauson Avenue, LUdlow 5-1171 e Portland 8 , Ore., 2345 N. W. Nicolai, CApitol 2-9534 

• • • • 

Salt Lake City 1, Utah,Walker Bank Building, DAvis 2-0491 

San Francisco 8, cam., 120 Montgomery Street, SUtler 1-2500 

Seattle 1, Wash., Tower Building, 7th Avenue & Olive Way, MAin 2·1972 

• Nallonal Tub. Division 
Atlanta 9, Ga., 1375 Peachtree St., N. E., 875-9462 

Boston 18, Mass., 711 Statler Office Bldg., Uberty 2-6490 

Chicago 90, III. , 208 S. LaSalle St., CEntral 6-9200 

Dallas' , Tex.s, 1505 Elm St., Riverside 7-8691 

Denver 2, Colo., 1331 First National Bank Bldg., AMherst 6-3001 e Detroit 2, Mich., ~220 General Motors Bldg., TRinty 2·8350 

Houston 2 , Texas, 2514 Gulf Bldg .• FAirfax 3-8113 

• • • • • • • • • 

New Or lean.12. La., 1024 National Bank of Commerce Bldg .• 523-6115 

New York 8, N.Y., 71 Broadway, Digby 4-9000 

Philadelphia 3, Pa., 1228 Suburban Station Bldg., LOcust 4-4000 

Pittsburgh 30, Pa., 525 William Penn Place, 391-2345 

St. Louis 3, Mo., 1101 Shell Bldg. MAin '.0359 

Tulsa 3, Okla., 1906 Phlltower Bldg., LUther 5-1155 
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• Unltod Statos Stool Supply Division 
Alabama-Birmingham; 2000 Avenue A, STate 7-91i11 

California-Los Angeles; 2087 E. Slauson Avenue, LUdlow 5-0101 

California-San Francisco; 1940 Harrison Street, MArkel 1-4988 

illinois- Chicago; 13535 S. Torrence Avenue, Mitchell 6-3211 

illinois- Moline; 41st Street and Railroad Avenue, 764-5616 

Maryland-Baltimore; Bush and Wicomico Streets, 837-4900 

Massachusetts-Boston (Brighton 3'); 176 Lincoln Street, STadium 2-9400 

Minnesota-St. Paul; 2545 University Avenue, Mi dway 6-7311 

MI •• ourl-St. Louis; 311 South Sarah Street, JEfferson 5-0440 

New Jersey- Newark; Foot of Bessemer Street, Bigelow 2-8000 

Ohio-Cleveland; 7105 Bessemer Avenue, BRoadway \-5000 

Oregon-Portland; 2345 N. W. Nicolai Street, CApitol 2-3283 

Pennsylvania- Philadelphia (Bala Cynwyd): Righters Ferry Road and 
Schuylkill River, WAlnut 5-7882 

Pennsylvania-Pittsburgh; 1281 Reedsdale Street, N.S., FAirfa~, 2·4200 

Tennessee-Memphis; 1701 Dock Street, President's Island,WHi\ehall8-6741 

Texas-Dallas, Ft. Worth (Arlington): 29'20 E. Randol Mill Road, 
WHitehall 3-7356 

Texas-Houston; P. O. Bo~ 159, ORchard 2-8351 

Washington-Seattle: Corner 3rd So. & Lander Streets, MAin 3-3014 

Wisconsin-Milwaukee; 4027 W. Scott Street, EVergreen 4-5704 

• United States Stoel Export Company 
New York_l OO Church Street, COrtlandt 7-7474 
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• • • • • • • • • • • • • • • • • • 

CHANGE OF ADDRESS 

If you have changed your address or location, please 
print complete mailing address below: 

Name ______________________ _ 

Title ____________________ _ 

COmpany ___________________ _ 

Address _____________________ _ 

City ____________ Zone ___ State _____ _ 

ADueo 27027 

Please send a copy of your booklet , "USS HOT ROLLED 
SHAPES AND PLATES" (ADUCO 27027) 

IMPORTANT: If _ IIIMr tN.n "_ lOt 1.111 NN," boolllt. ... _ oIIo .. lhll 1"" .. leIuaI'l ...... 
11& IMt ......... '11 Mdl ...... It' chln ....... Y ... _t 10 III •• 11 ..... 1on.. 

Name ____________________ __ 

TitJe ____________________ _ 

COm~ny _____________________ _ 

Address _____________________ _ 

City' _____________ Zone ___ State' ______ _ 

AOUCO 27027 

Please send a copy of your booklet, "USS HOT ROLLED 
SHAPES AND PLATES" (ADUCO 27027) 

IMPORTANT: II _ 0 ..... thin " ..... 1Ot II to l'OeIl •• boollt1. 111_ 0/10 .. th .. lndl.ld .... ·I ....... 
.. lho' tubMtIIIMI . ddlllDIII Of thln,.. .... y III _ 110 hllltt.AI ..... 

Name ____________________ __ 

Title ____________________ _ 

COmpany ___________________ _ 

Address _____________________ _ 

City' ___________ Zone __ State' ____ _ 

A.DUeO 27027 



BUSINESS REPLY MAIL 
No PoslaBe Stamp Necessary- II Mailed in th e United States 

Room 6676 

POSTAGE WILL BE PAID BY-

United States Steel Corporation 

525 William Penn Place 

Pittsburgh 30, Pa . . 

BUSINESS REPLY MAIL 

FIRST CLASS 

Permit No. 3117 

PitlsburBh, Pe. 

------------------------
FIRST CLASS 

Permit No. 3117 

Pittsburgh, Pa. 

------No Postage Stemp Necessary If Mailed in the United States -

Room 6676 

POSTAGE WILL BE PAID BY-

United States Steel Corporation 

525 William Penn Place 

Pittsburgh 30, Pa. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary II Mailed In the United State s 

Room 6676 

POSTAGE WILL BE PAID BY-

United States Steel Corporation 

525 William Penn Place 

Pittsburgh 3D, Pa. 

-----------------
FIRST CLASS 

Permit No. 3117 

Pittsburgh, Pa. 

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

• • • • • • • • • • • • • • • • • • 
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