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4 DORMAN LONG . 

FOREWORD 

DORMAN LONG (S四EL) LTD. is the largest manufacturer of 
rolled structural steel in Great Britain. The Company has now 
increased its wide range of structural products by the addition 
of Universal Beam and Column Sections rolled in the n巳w Mill 
at Lackenby. 

The Mill is designed to inc1ude the production of much larger 
1 and H sections and having proportionately wider flang创 than
any British,Standard Beam hitherto available. 

Früm the tables on pages 22 and 24 it will b巳 seen that the 
rang巳 of Beams is divided into 15 Serial Sizes. The B巳ams in 
each Serial Size are produc巳d from one set of rolls; the different 
weights per foot of section result from the capacity of the Mi1l 
to vary flange and web thicknesses (see Figs. 1 and 2). From the 
15 Serial Sizes of Beams, 45 different weights are available. 
Similar1y, 6 Column Serial Sizes, comprising 28 weights, are 
available. 
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Universal Sections will be knOWD by their Serial Size and 
Weight per Foot, both of which should be quoted when ordering. 
For example, a column of 12" x 12" serial size required at 
133-1bs. per foot, will be knOWD as a 1γx 12" x 133-1bs. U.B., 
regardless of its overall dimensions. Similarly, a column of the 
same serial size, but 79-1bs. per foot will be known as a 12" x 12" 
x 79-1bs. U.B. Customers will assist the Company greatly by 
using this method of reference when ordering. 

The advantages offered by this new range over the existing 
British Standard Sections are brie:fly : 

Beams - Better modulus/weight ratio. 
Economical modulus increments over the fu11 
range. 
Much compounding obviated, resulting in 
economy of fabricating cost and time. 
S巳。tions of greater lateral stability included in 
the range. 

Columns-Better radius of gyration. 
Greatly increased range of load carrying capacity 
with consequent reduction in need for com­
pounding and attendant fabricating cost and time. 
Simpler and more efficient connections, faci!itated 
by wider fianges and thicker webs. 

Universal Sections, used to replace compound sections, are 
less vulnerable to corrosion owing to the elimination of in­
accessible contact surfaces. 

The range of sizes and weights has been carefully selected to 
cover all normal requirements, but sufficiently limited to permit 
good frequency of roJ1ings. 

Special Sections can be rolled differing, within limits, in 
weight per foot from the weights tabulated under each serial 
size. Consid巳ration will be given to requests for untabulated 
sections, provided that the tonnage is sufficient to warrant special 
rollings. 

DORMAN LONG 

Equipment for cold cambering Universal Beams has been 
instaÎled at the miU, and this service is now available. Particu1ars 
of the service are given on page 20. 

The Universal Mill is readily adaptable to the production of 
column sections suitable for use as bearing piles. Nine bearing 
pile sections ranging from 8" x 8" to 14" x 14扩 are tabulated 
on pages 34-35. 

Tees having heavy fianges and long stalks for structural 
purposes can be obtained by splitting .l!ni,:e.rsal S~cti~ns a_long 
Îhe -web. Shearing equipment to provide this service has been 
installed at the mill. The sizes of tees available are tabulated on 
pages 36-41 inclusive. 

* * * 
QUALITY OF STEEL 

A11 s比el supplied by Dorman Long is made in the Company's 
own Works by the Basic Open Hearth Process which ensures a 
reliable and uniform product. 

Mild St回1， as specified by British Standard 15 : 1948, will be 
the normal quality used for rolling Universal Sections. High 
Tensile Structural St臼1 as specified by British Standards 548 : 
1934 and 968 : 1941 will be supplied on special request, provided 
that a substantial tonnage is required. 

* * * 
The dirnensions and weights of Universal Sections published 

in 也is Supplement are theoretical and subject to variations 
consequent upon rolling tolerances. 

In the interests of both manufacturer and customer it has been 
considered advisable to lay down defìni比 tolerances for Universal 
Sections as spec凶ed on pages 18 and 19. All Universal SectioDS 
ordered will be subject to these tolerances which include the 
usual rolling margin of 马% over or under the specified weights. 

、
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DORMAN LONG & CO. LIMITED 

DORMAN LONG (STEEL) LIJ旧TED

lron and Steel Manufacturers 

DORMAN LONG (BRIDGE & ENGINEERING) LIMITED 

Bridge Builders and Constructional Engineers 

DORMAN LONG (CHEMICALS) LIMITED 

Cllemical Man吨facturers

HEAD OFFICE 

ZETLAND ROAD , MIDDLESBROUGH 

TELEGRAMS: 0。民问AN. TELEX. MIDDLESBROUGH 

TELEPHONE : 问IDDLESBROUGH 45411 

TELEX: MIDDLESBROUGH 5B527 

LONDON OFFICE 

TERMINAL HOUSE 

52 GROSVENOR GARDENS , S.W.I 

TELEGRAMS: PUGI Ll SM . SOWEST. LONDON 

TELEPHONE: SLOANE 2275 

DORMAN LONG 

DORMAN LONG (STEEL) LIMITED 

Commercial Department, G.P.O. Box 3, Royal Exchange, 
Middlesbrough 

TELEGRAMS: DORMAN. TELEX. MIDDLESBROUGH 

TELEPHONE: 454 川

TELEX: 58527 

Britannia Steelworks, Middlesbrough 
TELEGRAMS : DORBRIT. MIDDLESBROUGH 

TELEPHONE: 45461 

TELEX: 58520 

Acklam Iron and Steel Works, Middlesbrough 
TELEGRA问 S: DORBRIT. MIDDLESBROUGH 

TELEPHONE: 45461 

Cleveland Iron and Steel Works, South Bank, Middlesbrough 
TELEGRAMS: BOLCKOWS. SOUTH BANK 

TELEPHONE: SOUTH BANK 58471 

Lackenby Steel Works, G卫O. Box 2, Grangetown，岛但ddlesbrough
TELEGRAMS: BEAMS, MIDDLESBROUGH 

TELEPHONE: SOUTH BANK 58411 

TELEX: 58518 

Redcar Iron and Steel Works, Redcar, Yorks. 
TELEGRAMS: REDCOAT, MIDDLESBROUGH 

TELEPHONE: REDCAR 2471 

Sheet Works, Ayrton Rolling MiIIs, Middlesbrough 
TELEGRAMS: NAMROD. MIDDLESBROUGH 

TELEPHONE: 45461 

Wire MiIIs, Middlesbrough 
TELEGRAMS: DORMWIRE, MIDDLESBROUGH 

TELEPHONE: 45461 

Welding Department, Redcar, Yorks. 
TELEGRAMS: REDCOAT, MIDDLESBROUGH 

TELEPHONE: REDCAR 2471 

Foundries Department, Dock Street, Middlesbrough 
TELEPHONE: 45411 
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DORMAN LONG (BRIDGE AND ENGINEERING) 

LIMITED 

Bridge and Constructional Works, Middlesbrough 

TELEGRA问 S: DORSTRUC，问IDDLESBROUGH

TELEPHONE: 43221 
TELEX: 58521 

London Constructional Works, Cringle Street, Nine Elms Lane, 
S.W.8 

TELEGRAMS: DORSTRUC, CLAPROAD, LONDON 

TELEPHONE: MACAULAY 3274 

Bridge and Contracting Department, 38-40 Bute Street, Luton, 
Beds. 

TELEGRAMS: DOR问BRIDGE ， LUTON 

TELEPHONE: LUTON 6666 

DORMAN . LONG (CHEl\fiCALS) LIMITED 

Port Clarence, Middlesbrough 
TELEGRAMS: DORCHE问， MIDDLESBROUGH 

TELEPHONE: 57331 

DORMAN LONG 

BRANCHES AND AGENCIES 

BELFAST OFFICE 
32-33 Scottish Mutual Assurance Buildings, Belfast 

TELEGRAMS: DOR问LONG ， BELFAST 

TELEPHONE: BELFAST 20958 

BIRMINGHAM OFFICE 
Newton Chambers, Cannon Street, Birmingham, 2 

TELEGRA问 S: DOR问ANLONG ， BIRMINGHA问

TELEPHONE: MIDLAND 5226 

BRISTOL OFFICE 
11 Quay Street, Bristol, 1 

TELEGRAM5: DORLONG, BRISTOL 

TELEPHONE: BRI5TOL 94427/8 

GLASGO W OFFICE 
156 St, Vincent Street, Glasgow, C.2 

TELEGRAMS: RENATO, GLASGOW 
TELEPHONE: CENTRAL 6744 

LEEDS OFFICE 
41/43 Albion Street, Leeds, 1 

TELEGRAMS: DORLONG, LEED5 

TELEPHONE: LEEDS 32055/6 

MANCHESTER OFFICE 
9 Albert Square，岛1anchester， 2 

TELEGRAMS: DORLONG, MANCHESTER 
TELEPHONE: BLACKFRIAR5 2231 

NEWCASTLE- UPON-TYNE OFFICE 
Pilgrim House, Pilgrim Street, Newcastle-upon-Tyne 

TELEGRAMS: DORLONG, NEWCASTLE.UPON.TYNE 

TELEPHONE: NEWCASTLE 27403/4 

NOTTINGHAM OFFICE 
67 Lower Parliament Street, Nottingham 

TELEGRA问5: DORLONG , NOTTINGHA阴
TELEPHONE: NOTTINGHA问 53604 and 53805 

11 
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ARABIA , KUWAIT , BAHREIN , QATAR , 
IRAQ AND TRUCIAL STATES 

GRESHAM LINLEY , LTD. 

City Wall House, 129 Finsbury Pavement, London, E.C.2 

and their Associated Companies in the above Territories 

ARGENTINA , BRAZIL , PARAGUA Y , CHILE 
AND URUGUAY 

CIA BRITANICA DE CONSTRUCCIONES DE ACERO LTDA. 

Calle Belgrano 561, Buenos Aires 

Works and General Offices : 
Calle Matanza 3,810 Esq : Ferre Nueva Pompeya, Buenos Aires 

TELEGRA问 S: BRITANICA. BUENOS AIRES 

AFRICA 
DORMAN LONG (AFRICA) LIMITED 

Registered 0.庐ce : 
4th Floor, Randkom Building, Smit Street, Braamfontein, Johannesburg. 

(P.O. Box 2997) 

Works and Stocks Yards : 
Germiston: Union Construction Works, Davey Street (p.O. Box 68) 

Port Elizabeth: New Brighton (p.O. Box 9010) 
Durban: South African Ironworks, Maydon Road (p.O. Box 932) 

Cape Town: P.O. Box 11, Osborne Street, olf Modderdam Road, Bellville, 
Cape Province 

Vaal Branch: 飞Tanderbijl Park , Vereeniging 

TELEGRAMS: DORLONSA (ALL ADDRESSES) 

DORMAN LONG (RHODESIA) LIMITED 

103 Lonrho Buildings, Baker Avenue (p.O. Box 1590), Salisbury, 
Southern Rhodesia 

TELEGRA问S: DORLONG. SALl SBURY 

DORMAN LONG 

BURMA 

ADAM & HARVEY LTD. 

Murray House, 43-46 Barbican, London, E.C.l 

and their Associated Companies in the above Country 

CEYLON 

WALKER SONS & co. , LTD. 

P.O. Box 166, Colombo 
TELEGRA问S: WALKERS. COL。问 BO

DENMARK 

P. FUNDER & SON 

68 Norre Voldgade, Copenhagen, K 
TELEGRA问 S: A问 ULET. COPENHAGEN 

EGYPT 

ASSOCIATED BRITISH MANUFACTURERS (EGYPT) L TD 

Building B, 11 Sharia Emad EI Din, Cairo 
TELEGRAMS: REBRITMAN. CAIR。

GHANA 

AMALGAMATED ENGINEERING CO. (GHANA) LTD. 

P.O. Box 1343, Accra, Ghana，明'est Africa 
TELEGRA问S: AMENCO. ACCRA 

HONG KONG , CHINA AND FORMOSA 

JARDINE , MATHESON & CO. LTD. 

Pedder Street, Hong Kong 
TELEGRAMS : JARDINES. HONG KONG 

THE JARDINE ENGINEERING CORPORATION LTD. 

TE I!.EGRAMS: JARDENG. HONG KONG 

13 
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INDIA 

BALMER LAWRIE & CO. , LTD. 

21 Netaji Subhas Road, CaIcutta 

TELEGRAMS: BALMER , CALCUTTA 

KENYA & UGANDA 

ADAM & HARVEY LTD. 

Murray House, 43-46 Barbican, London, E.C.1 
• and their Associated Companies in the above Territories 

NEW ZEALAND 

JOHN DUTHIE & co. , LTD. 

Wellington, N.Z. 

TELEGRAMS : DARKNESS. WELLl NGTON 

LONDON OFFICE: 23 Ll ME STREET, E.C.3 

NIGERIA AND THE CAMEROONS 

DORMAN LONG AND AMALGAMATED ENGINEERINO LTD. 

(Formerly Amalgamated Englneering Co. Ltd.) 

P.O.B阻 100， L远os， Nigeria, West Mrica 
TELEGRAMS : AMALGAM , LAGOS 

PAKISTAN WEST 

PAKISTAN INDUSTRIES L TD . 

West Wharf Road, P.O. Box 4122, Karachi 

TELEGRA问 S: FANCIES , KARACHI 

DORMAN 也。 NG

PORTUGAL 

MONTEIRO GOMES , LTDA. 

Rua Cascais 47 (Alcantara), Lisbon 

TELEGRAMS: TRACTORES , LISBON 

SPAIN 

ARAV1X S . A. 

Avda Jose Antonio 55, 80 , Madrid 

TELEGRAMS : PETRYCO, MADRID 

SUDAN 

BOXALL ENGINEERING LTD. 

P.O. Box No. 1011, Khartoum, Sudan 

TELEGRA问S: ENGBOX, KHARTOUM 

U.S.A. 

BRITISH WIDEFLANGE , INC. 

1206, Bank of the Southwest Building, Houston, 2, Texas 

TELEGRAMS: BWINC. HOUSTON , TEXAS 

WEST INDIAN FEDERATION 

Trinidad 
British Guiana 
Barbados 
Granada 
St. Lucia 

St. Vincent 
St. Kitts 
Antigua 
岛lontserrat

Dominica 

THE TRINIDAD TRADING CO. , LTD. 

Port of Sp曲， Trinidad ， B.W.I. 

TELEGRAMS: TURNBULL, PORT OF SPAIN 

'哥哥
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DORMAN LONG 

Preface 

THIS SUPPLEMENT to the DORMAN LONG HANDBOOK is an 
enlarged edition of the Supplement published in 1958 and 
has been pr巳pared for the use of engineers and designers 
wishing to take advanjage of the Universal Beam and 
Column Sections now rolled by Dorman Long (Steel) Ltd. 

Opportunity has been taken to include safe load tables 
for Universal Beams carrying uniformly distributed loads 
and for Universal Columns, uncased and cased, supporting 
concentric loads, in accordance with the provisions of 
B.S.449 : 1959. 

In addition to the plastic moduli already published, the 
reduced plastic moduli are tabulated for each section. 

The dimensions and properties of Universal Bearing 
Piles are tabulated, with notes concerning their use. 

The dimensions and properties of Structural Tees are 
tabulated to facilitate designs in which large Tees form the 
flanges of plate or braced girders, or are required to function 
as separate structural members. 

The dimensions and properties of all Universal Products 
are given in metric units on the pages tinted yellow at the 
back of the Supplement. 

ACKNOWLEDGMENT IS MADE TO THE FOLLOW1NG : 

Tlze Betlzlehem Steel Co., Bethlehem, U.S .A ., for information 
regarding the dimensions and properties of Universal Sections. 
The British Constructional Steelwork Association and the British 
Steel Makers for permission to reproduce the tables of safe loads 
on Universal Beams and Columns. 
Dr. M . R . Horne and the British Welding Research Association 
for information regarding the plastic properties of 1 secfions. 
The British Standards Institutionfor abstracts from and references 
to B.S. 4B : 1959 and B.S. 449 : 1959. 

飞
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UNIVERSA且 BEAMS & COLUMNS 

ROLLl NG AND CUTTING T。且ERANCES
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SECTION 
Nominal 

Size 
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Rolling Tolerances - Inches 

主 I mÍX' I 

去 | 去 | 去 | 击 I mt. I 在 |
(a) is measured at centre line of web 

(b) is measured paral1el to ßange 

(c) is measured paral1el to web 

。VER

theor. deþth 

4 

4 

土
4 

Rolling margin over and under specifìed weight 2生%

DORMAN LONG 

UNIVERSAL BEAMS & C。且UMNS
R。且且ING AND CUTTING T。且ERANCES

CUTTING TOLERANCES 

(a) ‘ Spec{声ed' Lengths. When a beam or column is specified 

to be cut to a certain length it shall be cut within a margin 

of 1 inch (25'40 mm.) under and 1 inch over the specifìed 
length, but when a minimum length is specified the 
margin shall be within 2 inches (50'80 mm.) over. 

(b) ‘ Exact' Lengths. When a length is specifìed to be 
‘ Exact' , the beam or column shal1 be cold sawn within 
a margin of i inch (3'18 mm.) over and 告 inch under the 
length specifìed. 

END8 OUT OF SQUARE 

古"p町 inch of depth, or flange width if grea-ter than depth. 

STRAIGHTNESS 

Tolerances for Beams :上" X 
Total !ength in feet 

'8'" 10 feet 

Where sections are sp民ifìed on orders as columns, the following 
tolerances will apply: 

Lengths up to 45 fi四:t: -k" x Tota! ~e:g!h in feet ~ but
,;,z

ot over 
11" 10feet 1 首 max.

Lengths over 45 feet: 扩+扩 x I.!'otal!eng th in feet- 45 feet 
。"

., 
10feet 

.......,... 
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COLD CAMBERING 

The maximum camber is dependent upon the size of the 
section and is determined by th巳 ability of th巳 section itself 
to withstand cambering without distortion. 

For general 职údance， the maximum camber may be 
taken as appr。对mately 3 inches in 50 feet. The maximum 
length which can be cambered is 90 fee t. 

The curvature of a cambered beam will approximate to 
the arc of a circle over the majority of its length. 

Camber should be specified by the ordinate at mid length. 

When cambering less than l-t inches in 50 feet is con­
templated, it wi lI be advisable to se巳k the advice of the 
Company, because of the difficulty of giving permanency 
to smalI cambers. 

DORMAN LONG 

DIMENSIONS 

AND PROPERTIES 
(lN ENGLISH UNITS) 

01 
UNIVERSAL BEAMS 

AND COLUMNS 

UNIVERSAL BEARING PILES 

AND TEES CUT FROM 

UNIVERSAL SECTIONS 

21 
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←B寸

了 叫一-7d 
Ö ~I.-t UN IVERSAL BEAMS 
IE~~k?~~ι ' TAP E: R Fι ANG E: S 

丰-h Dimensions and Proper ties 
T 

Depth Width Thickncss Depth 
5ori.1 Weight 。f 01 I Root between Area 
Size per Section Section Web Flange Radius Fille臼 。f

loot 
D B r T r d 5ectioD 

ms /bs 11IS ms ms ms ms ms ins 2 

36 x 16t 260 36'24 16'555 95 31 '1 6 76'56 
230 35'88 16'475 '95 31 '1 6 67"73 

36 x 12 194 36'48 12 '1 17 "770 1'260 "75 32'25 57 '1 1 
170 36 '1 6 12'027 '680 1'1 00 "75 32'25 49'98 
150 35'84 11"972 '625 940 "75 32'25 44 "1 6 

33 x Ilt 152 33'50 11'565 '635 1'055 "70 2978 44"7 1 
130 33 '1 0 11"510 '580 '855 "70 29"78 38'26 

30 x 10t 132 30'30 10'551 '615 1'000 '65 26'82 38'83 
116 30'00 10'500 '564 '850 '65 26'82 34"1 3 

27 x 10 114 '570 '932 60 24'04 33'53 
102 27"07 I 10'018 '518 '827 '60 24'04 30'01 
94 26'91 9'990 '490 747 '60 24'04 27"65 

24x 12 160 24'92 12'264 "732 65 20'93 47"05 
120 24 '31 I 12'088 '556 930 '65 20'93 35'29 
100 24'00 12'000 '468 "775 '65 20'93 29"43 

24x9 94 '516 '872 '50 21'38 27"63 
84 24'09 ' 9'015 '470 "772 '50 2 1"38 24"7 1 
76 23"9 1 8'985 440 '682 '50 2 1"38 22"37 

21 x 13 142 21'46 13 '1 32 '659 1'095 '65 17"72 41 "78 
127 21'24 13'061 '588 '985 '65 17"72 37"38 
112 2 1"00 13"000 '527 '865 '65 17"72 32'97 

DORM A N LONG 
23 

川VERSA且 BEAMSFE
TAP E: R FLANG E: S 

Dimensions and Properties 

Moment 01 Inertia Radius 01 GyratioD Elastic Modulus 
Serial Ratio 

5ize 
Axis x-x Axis Axis Axis Axis Axis D 

Gross Net y-y x-x y-y x-x y-y T 
ms ins 4 ins 4 ins4 ms ms ins3 ins3 

36 x 16去 17234 15598 1021 15'00 3"65 951 '1 123'3 25'2 
14988 13572 870'9 14'88 3"59 835'5 1057 28'5 

36x 12 12103 10637 355'4 14'56 2"49 663"6 58"7 29'0 
10470 9202'0 300'6 14'47 2"45 579'1 50'0 32"9 
9012 '1 7938'5 250'4 14'29 2'38 502"9 4 1"8 38 '1 

33 x Ilt 8147"6 7626'S 256 "1 13'50 2"39 486'4 44'3 3 1"8 
6699'0 6282'2 20 1"4 13'23 2'29 404'8 35'0 38"7 

30 x 10t 5753'1 5350'5 185'。 12"1 7 2"1 8 379 "7 35 "1 30'3 
4919 "1 4580'4 153'2 12'00 2"1 2 327"9 29'2 35'3 

27 x 10 4080'5 3777" 1 149'6 11'03 2 '1 1 299'2 29 "7 29'3 
3604 '1 3337"0 129'5 10'96 2'08 266'3 25'9 32"7 
3266"8 3027" 1 115 "1 10'87 2'04 242'8 23"0 36'0 

24x 12 4979'2 4329 '1 359"7 10'29 277 399'6 58 "7 20'2 
3635'3 3158'5 254'0 10 '1 5 2"68 299'1 42'0 26 '1 
2987"3 2595'2 203'6 10'08 2"63 248'9 33'9 3 1"0 

24x9 2683'0 2458"7 102"2 9'85 1"92 220'9 22"6 27"9 
2364"3 2167"5 88'3 978 1"89 196'3 19'6 31 '2 
2096'4 1923'9 76'5 9"68 1"85 175'4 17"0 35 "1 

21 x 13 3403'9 29777 386'0 9'03 3'04 31 7"2 58'8 19"6 
3018'0 2638'8 338'6 8'99 3'01 284"2 5 1"8 2 1"6 
2621'4 2292"4 2897 8'92 2'96 2497 44"6 24'3 

In calcu1ating the Net Moment of Inertia about x-x, ho1es have been deducted 
from each tlange în accordance with the table on page 56 
♀ v叫a剖巾1u盹e臼s are tωa汕bu由1a时 f阳0创r use臼ew灿h阳le阳e臼en d邮削e岱esi剖i阴E缸阴阴阳n川nir让山叫ir

and having only intermittent or no adequate lateral support; see not怡es on page臼s 
56 and 58. 

.. 
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• B• 
Tb'FT二 μ--T』 UNIVERSAL BEAMS 

: E9~L92 
TAPER FιANGES 

L: Dimensions and Properties 
T 

Depth Width Thickoess Depth 

Serial Weight 。f 01 Root between Area 

Size per Section Section Web Flaoge Radius FiUets 。f

loot D B t T r d Section 

ins Ibs InS InS l1IS ins InS ms ins2 

21x8斗 I 82 21'44 8'342 '502 '840 '50 18'61 24 "1 2 
73 21'24 8'295 '455 740 '50 18'61 21'46 
68 21 "1 3 8'270 '430 '685 '50 18'61 20'02 
62 20'99 8'240 '400 '615 '50 18'61 18'23 

18x7去 66 18'40 7"592 '450 770 '40 15'92 19"40 
60 18"25 1"558 '416 '695 '40 15'92 11"64 
55 18'12 1"532 '390 '630 '40 15"92 16"1 9 
50 18'00 1"500 358 '570 '40 15'92 14"7 1 

16x7 50 16'25 1"073 '380 '628 .40 14'07 1470 
45 16 "1 2 1"039 '346 '563 '40 1.4 '07 13"24 
40 16'00 1"000 '307 ' 503 '40 14'07 1177 
36 15'85 6'992 ' 299 '428 '40 14'07 10'59 

14x61 45 14'33 6'820 '357 '618 '40 12"1 7 13'23 
38 14"1 2 6"776 ' 313 '513 '40 12"1 7 11 "1 7 
34 14'00 6750 '287 '453 '40 12"1 7 10'00 
30 13'86 6733 '270 '383 '40 12"1 7 8'81 

12x6t 36 12'24 6'565 '305 '540 '35 10'34 10'59 
31 12'09 6'525 '265 '465 '35 10'34 9"1 2 
27 11'96 6'500 '240 .400 '35 10'34 1"97 

IOx51 29 10'22 5799 '289 .500 '30 8'51 8'53 
25 10'08 5762 '252 '430 ' 30 8'51 7"35 
21 9"90 5750 .240 '340 .30 8'51 6"1 9 

8x5~ 20 8 "1 4 5'268 248 '378 '30 6'69 5.88 

17 8'00 5"250 '230 '308 '30 6'69 5.00 
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UNIVERSAL BEAMS 11 
X一一-， 11 一_.......x

TAPER FLANGES 11 

阳ensions and Properties 命

Moment 01 Inertia Radius 01 Gyration I Elastic Modulus 

Axis Axis Axis I Axis I Axis 
Serial Axis x-x 

MD-T 

七7占;于哼←啤二月二-哼一片二一片云
Size 

21 x 8去

18x7去

16x7 

14x61 

12x6t 

IOx51 

8x5~ 

1821"8 I 1660'6 I 71" 1 I 870 
1600'3 I 1454'5 I 66'2 I 8'64 
1478'3 I 1344'0 I 60'4 I 8'59 
1326'8 I 1201" 1 I 53 "1 I 8'53 
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179 
176 
174 
171 

170'5 
1507 
139'9 
126'4 

18'5 I 25'5 
16'0 I 287 
14"6 I 30'8 
12"9 I 34"1 

14'0 I 23"9 
12'5 1 26 '3 
11 "1 I 28'8 
9'91 I 3 1'6 

9'84 I 25"9 
8'66 I 28'6 
1"58 I 3 1'8 
6'34 I 31"0 

9'011 23"2 
1'28 I 21"5 
6'30 1 30'9 
5'21 I 36'2 

11"0 
14"1 

3'23 I 2 1'5 
2'56 I 26'。

1'66 
1'63 
1'61 
1'59 

119"2 
101"8 
98'2 
89'0 

1'54 
1'52 
1'50 
1'45 

807 
72"4 
64"4 
56'3 

In caJculating the Net Moment of Iner!ia about x-x, holes have been deducted 
from each ftange ìn accordance with the table on page 56. 

号 values are tabulated for use when designing members 州时t to b叫ng
and having only intermittent or no adequate lateral support; see notes on pages 
56 and 58. 

1'52 
1'49 
1'46 
1'41 

65'3 
54"6 
48'5 
4 1'8 

1'50 
1'47 
1'44 

45 '9 
39'4 
34"1 

1'34 
1"3 1 
1"25 

30'8 
26'4 
2 1'5 

1'20 
1"1 6 

A 
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%-1-% UNIVERSAL BEAMS 
TAPER FιANGES 

Plastic Moduli - Major Axis y 

UNIVERSAL BEAMS 
TAPER FιANGES 

Plastic Moduli - Minor Axis 
y 

Plastic Reduced Values 01 Plastic Modulus under Axial Load 
Serial W田ght

Modulus 
Size 

per 
Axis Change 

loot Lowfr Values 01 n Higher Values 01 n 
x-x formula 

Plastic Reduced Values 01 Plastic Modulus under Axial Load 
Serial 

W.ight 
Modulus 

Size 
per 

Axis Lower Valu国 01 n Change Higher Values 01 11 loot y-y lormula 
at n = atn = 

rns Ibs ins3 ins3 rns Ibs ins3 ins3 ins3 

36x 16t 260 0 1076 1076 一 1734 n2 '367 89 '1 2 (I -n) (14'57+n) 
23 942'5 942' 5 - 1499 以 '376 71'01 (l -n)(16 '1 I+n) 

36x 16t 260 195'6 195'6 - 40'43 n2 400 47l - 5((l -n))((00269十n)) 
230 168'2 168'2 - 31'96 n2 '405 41 7'211-n) 10'252十n

36x 12 194 766'8 766'8 - 1059 以 '457 6782(((l - nnn)))(( ( l436十 n)
170 667'0 667'0 - 918'4 n 2 '461 52451-l623+nn) l 
150 580'0 580'0 - 780'011 2 480 41 '50 (1-11) (18'07+ 

36 x 12 194 947 94 '7 - 22'35 n2 '492 302·6j (l-nnn)))(((0·089+ n) ) ) 170 80 '7 80'7一 1 7'27 以 '492 263'0 (1 -11) (0'081 +11 
150 67' 8 67' 8 一 13'60 n2 ' 507 236'8 (I - n) (0 '044+11 

33x Ilt 152 558'0 558'0 - 787'0 n 2 '445 4377((l-n时)(( l6 川+的
130 465'9 465'9 - 631'0 n 2 ' 475 32'26 (1 - 11) (18'63+n) 

33 x Ilt 152 71'2 7 1'2一 14'92 n2 '476 2l97((l 一，，))((0O·l l3 + nn) ) 
130 567 567 一 川 '0611 2 '502 195'O(I - n) (0'053 + 

30x 10去 132 436 '7 436'7 - 612'9 n 2 '447 3624((l-nn))(( l523十 n)
116 377'5 377' 5 - 516'3 n 2 467 28'0811 - 11) 11 7' 23十的

30 x 10t 132 56'4 56'4 - 1 2'44μ 480 l74·9((l-nn))((OOl09+ nn) ) 
116 47'2 47'2 - 971 n2 '496 157'2 (I - n) (0'070 + 

27x 10 114 342 '7 342 '7 - 493 '1 n 2 431 2820(((|-n)))( ( (l522+n) 
102 304'5 304'5 - 434 '7 n 2 '438 22'67 II - n) 116 ' 91 十 nn)) 
94 277'8 277'8 - 390'1 11 2 '450 19 '1 9 II-n) (18'39十

27x 10 114 47'6 47'6 - 10'30 n2 464 l40·0(((l 一，nn，)))(((O0O14l 十 nnn)) ) 102 41'S 41'S - 8'32 以 '467 125'3 II -n) 10 '1 28十
94 37' 1 37' 1 - 7' 10 n2 '477 116'8(1-11) (0 '1 04+ 

24x 12 160 454'4 454'4 - 756'011 2 '348 45'61 (1 - 11) (川 '85十 11)

120 336'3 336'3 - 560'0 n2 '353 2630l-nn))((l531+n) ) 
100 278'4 278'4 - 4627 以 ' 356 18'50 (1-11) (18'09+11 

24 x 12 160 92'9 92'9 - 22'21 n2 '388 2l07(((l 一n，n，)))(((000 · 306+n)) ) 120 66'6 66'6 - 12'81 112 383 154'1 11 一 '298 +11
100 54'0 54'0 - 9'02112 382 126'6(1-11) (0'291 + 11 

24 x 9 94 252 '7 252 '7 - 369'9 11 2 '420 2I33(((1-nnn)) ) (l473+的
84 224 '1 224' 1 - 324'8 11 2 '428 17' 24 (1一 ((l6·27+ n)) 
76 200'3 200'3 - 284'3 时 '442 14'3711- n) 11 7'6 1 十n

24 x 9 94 36 '1 36' 1 - 7'86 n2 ' 454 l02·5(((l 一n，n。))(((O00l62+的) ) 84 31'4 31'4 - 6'34 n2 '458 9172 (I -n) (O 'l 47+n 
76 27'4 27'4 - 5'23 n2 '470 84'23 (I -n) (0 '1 18+11 

21 x 13 142 356'9 356'9 - 662'2 11 2 '303 33·68(((l-n)) ) (123l +n) 
127 318' 1 318 '1 - 594 '1 n 2 '302 27031-n((l3·68十 nn)) 
112 278'3 278'3- 5157n 2 ' 307 21 '25 II-n) 115'29十

21 x l3 142 92'6 92'6 - 20'34 n2 '338 l85·5(((l-nnn)))(((0OO·397十nnn)) ) 127 8 1'8 8 1'8 - 16'45 n2 '334 1 63' 811 一 '399+
112 70'5 70'5 一 12'94 以 ' 336 143'4 (1 一 '389+

Let p = mean axial str邸，只=yield stress, then n =圭 For explanation of tables, see notes on pages 62 to 64 , 
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Serial 
Size 

InS 

21 x 8去

18 x 7t 

16 x 7 

14 x 6~ 

1 2 x 6去

IO x 5号

8x5* 

DORMAN LONG 

UNIVERSAL BEAMS 
TAPER FLANGES 

Plastic Moduli - Major Axis 

Plastic Reduced Values 01 Plastic Modulus under Axial Load 
W剧ght

岛10dulusper 
Axis Change 1001 Lower Values 01 n Higher Values 01 n 
x-x formula 

al n ~ 
Ibs ins3 ins3 ins3 

82 195'2 195 '2 - 2897 n2 '4 11 
t7 40((((I- nnmn))))((((""+nnmn) ) ) ) 73 172"1 172"1 - 253 '0 n2 '4 18 14'03 (I- n) (15 '24+ 

68 159"6 159'6 - 233 '0 n2 '423 12"43 (I- n) (16'02+ 
62 144 "1 144 "1 - 201'7 n2 '432 10'34(I- n) (1 7"5 1+ 

66 136'0 136 目。 - 209 "1 n2 '390 l256i(l 卢i，)jj{』 321 +in)i 60 122"8 122'8 - 181'0 n2 '397 10'27 (I -n) (1 4"67 + 
55 1117 11 1"7 - 168'0 n2 405 8'857 (I- n) (15 '56 + 
50 100'9 100'9 一 15 门 n 2 " '409 1'500 (I- n) (16'65 + 

50 9 1"6 9 1" 6 - 142"2 n2 '387 
7736{({(t nmmm))})({((l 4 44十时npn) ) ) 45 82"0 82"0 - 1267 n2 ' 391 6'345(I- n\ (15 '82十

40 727 727 - 112'8 n2 ' 390 5'096 (I- n) (1 1'48+ 
36 63 '8 63"8 - 9378 n2 422 4 "1 14 (I- n) (19'40 + 

45 73"9 73 '9 - 122'6 n2 '353 
38 61 '5 6 1"5 - 99'66 n2 '366 4'594(I - n\ (16 "1 6 
34 54"5 54'5 - 81' 川 以 '374 3"839(I - n\(IT24 
30 47"1 41' 1 - 71"87 n2 '401 2'863 (I -n\ (20'33 

36 5 1"5 51'5 - 91 '93 n2 "321 4292(((l- nnn)))(((l 4·l O+的) ) 31 44 目。 44'0 - 78'47 n2 '323 3"294 (I -n) (1574+ n 
27 38'0 38'0 - 66"1 7 n2 '335 2'533 (I -n) (1 1'82+ n 

29 34'6 34'6 - 62'94 n2 ' 311 3202(((l- nnn)))(((126l 十 nnn)) ) 25 29 '6 29'6 - 53'59 以 '316 2"329 (I -n) (1 4'91 + 
21 24"1 24 "1 - 39'91 n2 '357 1"666(I -n) (IT40+ 

20 19 "1 19' 1 - 34'85 n2 '31 2 l-60|((l -nn))((l3·95+ nn) ) 
17 15 '8 15'8 - 21' 17 n2 '338 1"242(1 一 15 "1 0+

Let p = mean axial stress, Y户yield stress, then 11 ~毛
" 

DORMAN LONG 29 
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UNIVERSAL BEAMS 
TAPER FιANGES 

Plastic Moduli - Minor Axis y 

引
Reduced Values 01 Plaslic Modulus under Axial Load 

Serial 
Weight 

Size 
per 

Lowcr Values 01 n Change 
loot Higher Values 01 n 

formula 
aln ~ 

"'$ Ibs ins3 ins3 

21 x 8去 82 29'5 29' 5 - 678 n2 '446 80'86 (1 一的 (0 "1 82+呻
73 25"5 25'5 - 5'42 n2 '450 

7l -87l - nnn)))(((0· l67+nnn) ) ) 
68 23'4 23 '4 - 474 n2 '454 61'29 (I -n) (0 "1 56 + 
62 207 207 - 3'96 n2 '461 6 1"50(I -n) (0 "1 38+ 

18 x 7t 66 22'3 22'3 - 5 ' 川 μ '427 
57 4 1({t(l nnn码))}(((。0 0o 222+ m) 60 19'9 19'9 - 4'26 n2 '430 52'46 (1 - n\ (0 ' 209十 nnn)) ) 

55 11'8 11'8 - 3'62 n2 436 48' 2811 - 11)(0 ' 192十

50 15'8 15'8 - 3'01 n2 '438 43' 52 (1 -11) (0 ' 184十

16 x 7 50 157 157 - 3'32 11 2 420 

川{{{immn))({00 m + n} 45 13'8 13'8 - 272 n 2 '421 35.80l-22l + nnn) ) ) 
40 12"1 12"1 - 2"1 6 n2 417 3 1"43 (I - n) (0'223+ 
36 10'2 10'2 - 177 n 2 '447 29'39 (I - n) (0 ' 159十

14 x 6~ 45 14"3 14' 3 - 3'05 n 2 '387 
3295Yi Z;lilll im+呐38 11 '6 川 '6 - 2'21 n2 '396 21'93 (1 一 ' 271 +

34 10 "1 10"1 - 179 以 '402 25-02 l254+ nnn) ) ) 
30 8'38 8 '38 - 1"40 n2 '425 22'49(I - n) (0 '203 + 

12 x 6t 36 川 '4 11"4 - 2'29 以 '353 
2402 (((l -nnn))) (((0O 0 ·362十 n)

31 9'60 9'60 - 172 11 2 '351 20'4511 一 '357十

27 8 "1 2 8"1 2 - 1"33 n2 '360 1 1' 92(1 一 -333 +nn)) | 

IO x 5~ 29 8'27 8 '27 一 178 n 2 346l6·97((( l - nnn)))(((0OO380十 nnn)) 
) 

25 6'95 6'95 - 1'34 n2 '346 1 1 4'44 11 一 '373 +

21 5'42 5'42 - 0'97 n2 384 I I270 ( I- n) (0" 291 十

8 x 5* 20 5 "1 1 5' 川一 1 ' 06 n2 343 lo-45((l -nn))((0O383 +nn) 
) 17 4'09 4'09 - 078 n2 '368 9'D65 (1 一 '327+

For explanation of tables, see notes on pages 62 to 64 

J 
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lE UNIVERSAL COLUMNS 
PARA LLE ι FL ANGES 

Dimensions and Properties 

Depth mi … r i Serial Weight o( o( Root 1 bctwcen l ' Area 

Size per Section 
(oot D B i t T r d I Section 

InS lbs lIlS zns l M | ins i川
14 x 16 426 l869 i l6695 | lm 60 11'42 1 125'25 

264 16'50 1 16'025 1 1'205 1'938 '60 
202 15 '63 15750 '930 1'503 '60 11'42 1 59'39 
158 15'00 15'550 730 1'1 88 '60 

Column 320 16'81 16710 
Core 

1'890 2'093 '60 11"42 I 94 '1 2 

14 x 14去 136 I 1475 14740 '660 1'063 '60 
119 14'50 14'650 '570 '938 '60 11'42 1 34'99 
103 14'25 14'575 '495 '813 '60 11 '42 I 30'26 
87 14'00 14' 500 '420 '688 '60 11 '42 I 25'56 

12 x 12 190 14'38 12'670 1'060 1736 '60 971 i 55 '86 
161 13'88 12'5 15 '905 1'486 '60 971 47'38 
133 13'38 12'365 755 1'236 '60 971 39'11 
106 12'88 12'230 '620 '986 '60 971 31 '1 9 
92 12'62 12 '1 55 '545 '856 '60 971 27'06 
79 12'38 12'080 '470 736 '60 971 23 '22 
65 12'1 2 12'000 '390 '606 '60 971 19 '1 1 

10 x 10 112 11'38 10'415 755 1'248 '50 7'88 32'92 
89 10'88 10'275 '615 '998 '50 7'88 26 '1 9 
72 10'50 10 '1 70 '510 '808 '50 7'88 21 '1 8 
60 10'25 10 '075 '41 5 '683 '50 7'88 17'66 
49 10'00 10'000 '340 '558 '50 7'88 14'40 

8x8 48 8'50 8 '1 17 '405 '683 40 6'33 14 ' 川

40 8'25 8'077 '365 '558 '40 6'33 1176 
35 8 '1 2 8'027 '315 '493 '40 6'33 10'30 
31 8'00 8'000 '288 '433 40 6'33 9 '1 2 

6 x 6 25 6'37 6'080 '320 '454 '30 4'86 7'35 
20 6'20 6'018 '258 '369 '30 4'86 5'93 
157 6'00 6'000 '240 '269 '30 4'86 4'62 

DORMAN LONG 

UNIVERSAL COLUMNS 主xPARAιιEι FLANGES 

Dimensions and Properties 

Moment of Inertia 
Scri.l R.tio 

Size 
Axis x-x Axis Axis I Axis I Axis I Axis 0 

Gross Net y -y x-x y -y x-x y-y T 
InS ins4 ins4 ins4 ins 1 ins ;n53 I ;ns3 

14 x 16 6610'3 5904'5 2359'5 7'26 4'34 707'4 2827 6'2 
3526'0 3138'5 1331'2 674 4 '1 4 427'4 166 '1 8'5 
2538'8 2256'5 9797 6'54 4'06 324'9 124'4 10'4 
1900'6 1687'6 745'0 6'40 4'00 253'4 95'8 12'6 

Column 41417 371 3'8 1635 '1 6'63 4 '1 7 492'8 1957 8'。
Core 

14x 14t 1593'0 1405'9 567'8 6'31 3'77 216'0 77'0 13'9 
1373'1 1211 '1 491'8 6'26 375 189'4 67' 1 15'5 
1165'8 1028'0 4197 6'21 3'72 163'6 57'6 17'5 
966'9 852'5 3497 6'1 5 3'70 138' 1 48'2 20 '3 

12 x 12 1892'6 1630'8 5897 5'82 3'25 263'2 93 '1 8'3 
1541'9 1326'9 486'3 570 3'20 222'2 777 9'3 
1221 '3 1049'8 389'9 5'59 3 '1 6 182'5 63 '1 10'8 
9307 799'6 300'9 5'46 3 '1 1 144'5 49'2 13 '1 
788'9 677'6 256'4 5'40 3'08 125 '0 42'2 147 
663 '1 569'4 216 '4 5'34 3'05 107' 1 35'8 16'8 
533'4 458'0 174'6 5'28 3'02 88'0 29 '1 20'0 

10x 10 7 187 658'3 235 '4 4'67 2'67 126'3 45'2 9 '1 
542'4 496'6 180'6 4'55 2'63 997 35'2 10'9 
4207 385'0 141'8 4 '46 2'59 80 '1 27'9 13'0 
343'7 314'3 116'5 4'41 2'57 67' 1 23 '1 15'0 
272'9 249'6 93' 。 4'35 2'54 54'6 18'6 17'9 

8 x 8 1837 164'1 60'9 3'6 1 2'08 43 '2 15'0 12'4 
146'3 130'8 49'0 3'53 2'04 35'5 12 '1 14'8 
126'5 113'0 42'5 3'50 2'03 31 '1 10'6 16'5 
1097 98 '1 37'0 3'47 2'01 27'4 9'24 18'5 

6x6 53 '3 46'8 17'0 2'69 1'52 167 5'60 14'0 
41'9 36'8 13'4 2'66 1"50 13'5 4 '46 16'8 
30'3 267 9'69 2'56 1"45 10'1 3'23 22'3 

ln calculating the Net Moment of Ioertia about x-x, holes have been ded ucted 
from each ftaoge io accordance with the table 00 page 56 , 

♀ values 盯
a钮nd hav川I口iog only in旧te町rmítt饨en川t 。盯r 00 adequate IateraI support; se臼⑤ 00创te臼s 00 page臼s 
56 and 58 , 

31 
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Y-Hi-Y UNIVERSA且 COLUMNS
PARAιιEιFLANGfS 

Plastic Moduli - M ajor Axis 
x 

r 

UNIVERSA且 c。且UMNS
YHY PARAιιfL FLANGfS 

Plastic Moduli 一问inor Axis 
x 

Plaslic Reduced Values 01 Plastic Modulus under Axial Load 
Serial Weighl 

岛10dulus
Size 

per 
Ax is Lower Values 01 n Change Higher Values 01 n 1001 
x-x formula 

aln = 
ms Ibs ins3 ins3 ins3 

Plaslic Reduced Values 01 Plaslic Modulus under Axial Load 
Serial Weighl 

Modulus 
Size per 

Axis Lower Values 01 n Change Higher Values 0111 1001 
y-y formula 

al n = ms Ibs ins3 ins3 ins3 

14x 16 426 869'4 869'4 - 2092 n2 "1 89 

235 ' 0υ(it 岳i-nnn)))母(((354989816t l +吟n;} i 
264 502'2 502 ' 2 一 1250 n2 "1 96 93"98 (1- 11) (5'815 + 
202 373 '4 373 '4 - 948'2 n 2 "1 97 55'98 (I-n) (].:291 + 
158 286 "1 286' 1 - 739"5以 "1 98 34'84 (~'r，i:.Â 13+ 

Column 320 59 1" 9 591 ' 9 一 1172 n2 ' 253 1327(I~n) (4"962+n) Core 

14x 16 426 434 "1 434'1 - 209'8 112 '280 
264 2537 2537 - 9 1"3 1 11 2 256 384"8 (1- 11) (0'609十
202 189'3 189"3 - 56'42 112 245 289"4 (1 -11) (0'606十
158 145'5 145 '5 - 35 ' 99 以 '236 223"4 (1-11) (0 '605+ 

Co lumn 
320 303 '8 303'8 一 1317 n2 ' 338 523'8 (1 一-的 (0"495+11)Core 

14xl4去 136 2427 2427 - 605 '5 n2 '208 
27 日 ((({l-nnmn)}}){(((9Hll2l 867H l 8l l +nmmn} ) } } 119 21 1"0 211 '0 - 537"On 2 '205 20 ' 9511 一 十

103 180'9 180'9 - 462'5 n2 ' 206 157211 一 十
87 151'4 151 "4 - 388'9 n2 '207 11 ' 3611一十

14x 14去 136 11 7"0 11 7"0 - 27"09 112 243 
l842(t n}1{归O;585+am:) } ! 119 101'8 101 '8 - 21 ' 川 n 2 236 1 ?~"4 (1 - 11) (0' 590+ 103 87" 2 87"2 一 16'06 以 233 137"0 (1 -11) (0'588 + 

87 73'0 73'。 一 11 ' 67 n2 '230 115 "1 (1-11) (0"587 + 

12xl2 190 31 1" 3 3 川 '3 - 735 '9 n 2 207 

6l59((({(il -mmmam:)}})}i{{(({i56971l52l 十时n:9 9 9 1 } 
161 259' 1 259 "1 - 620 "1 n2 208 44"88 (I -n) (6" 326 + 
133 2097 2097 - 506'5 n2 ' 210 30'98 (I-n) (7"445 + 
106 163" 5 163" 5 - 392"3 n 2 ' 216 19'98 (1- n) (9"055十
92 140'3 140'3 - 335 ' 9 时 ' 219 15'02(I-n) (10 ' 36十
79 119"2 119'2 - 286'8 n2 220 11 "l 6(I -n)(1 1"88 + 
65 97"0 97"0 - 234' 1 n2 '222 7"657 (I -n) (14 "1 2 + 

12x 12 190 142"6 142'6 - 54'25112 ' 273 

川(l mi{!([g1。。O蛐鸣:""n1 ) } ) 

161 ! 118'8 118'8 - 40 '43 以 '265 185 '5 (1- 11) (0'585 + 
133 ! 96'2 96'2 - 28'58112 ' 258 

I5l5(l :"nn! } } )坷'十106 : 74 '9 74'9一 18'8811 2 256 120' 1 (1 - 11) (0"568+ 92 64'2 ! 64'2 - 14'52112 254 103'8 (1 一 '563+
79 54'4 54'4 一 10 '89 112 '251 88'37 (1-11) (0"561 + 
65 44 "1 44"1一 7" 53 11 2 '247 72'08 (1 一 ' 557+

10x 10 112 147"5 147" 5 - 358'9 n2 '203 

26lO(i((l mn:n))}lσi(伍it '77+叫n:m1 ) } 
89 114'4 114'4 - 278'8 n2 ' 208 167411 一 '509+
72 90'6 90 '6 - 219'9 n2 ' 213 11 "1 2 (I-n) (9'000+ 
60 75 '0 75'。 一 187" 9 n2 ' 209 7"668(I-n) (10'80+ 
49 60'3 60'3 - 152'5 n2 ' 209 5'293 (I-n) (12 ' 60十

10 x 10 112 69 "1 69 "1 - 23'81 112 '261 
l067(l m)(05944n:nn) ) i } 89 53'6 53 '6 - 1576112 '256 84'03 (1- 11) (0 ' 585 + 

72 42'4 42'4一 10'68n2 253 
6750(l n)))(((0 00 ·574+ 60 35 "1 35 "1 一 7"61 n2 '241 55'32 (I -n) (0" 585 + 49 28'2 28'2 - 5 "1 8112 '236 44"63 (1 - 11) (0" 583 + 

8x8 48 49'0 49 '。 一 122"9时 '205 6074{i1 一时i(i8l873十ni}i 40 39'8 39'8 - 9472 n2 '221 4'310(I-n) (10'25+ 
35 347 347 - 84' 20 ，ρ 218 3"276 (I-n) (1177 + 
31 30'4 30'4 _. 72 '20 n 2 '225 2'542(I-n) (13'35+ 

8x8 48 22'8 22'8 一 5'86 n2 '244 
3550(l n)iρ593+mi ) 40 18'5 18'5 - 4 "1 9112 256 30'05 (1 一n，。) 0559十n35 16 "1 16"1一 3'27 11 2 '248 25 '98 (1-11) (0' 566+11 31 14'0 14 '。一 2'60 112 '253 23'01 (1-11)(0'552十n

6x6 25 18'9 18'9 - 42'21 n2 '236 2288(((l-nnn)))(((9·230+的) ) 20 15 "1 15 "1 - 34"07 n 2 '237 1" 44311 一 1174+n
157 11"2 11 '2 - 22'20 n2 ' 283 。'8979 (1 一 14 '42十n

6 x 6 25 8'55 8'55 一 2"1 2 n2 '277 
l4·43(l-nnn)))(((000·527+n) ) ) 20 679 679 - 1'42 112 '270 川 '49 (1- 11) (0'527 +n 157 4'94 4'94 - 0 '888112 '312 9"437 (1 - n) (0'435十n

L们 = mean axial 阳风只=yield stress , then n =仨 For explanation of tables, see notes on pages 62 to 64. 
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于bt 卡=一二丁二J剖T-二二Br一=，一=一一::::J刻占r UNIVERSAL BEARING PILES 
PARALιEι FLANGES 

止一 丰 Dimensions and Properties 

UNIVERSA且 BEARING PI且ES ，￠二 _-'1 一一一-x
PARALιEιFιANGES 

Dimensions and Properties 

Depth Width Thickness Depth , Ratio 
Serial 

Weight 
。f 。f Root betwe四 D 

Size 
per Section Section ￥甲eb Flange Radius Fillets 
loot D B , T r d T 

Moment 01 Inertia Radius 01 Gyration Elastic Modulus 
Area 

Serial 
。f Axis A豆s Axis Axis Axis Axis Size Section x-x y-y x-x y-y x-x y-y 

lflS lbs lnS lnS lI1S ms lnS lnS ins2 ins4 ins4 zns lnS ins3 ins3 InS 

14 x 141- 117 14'234 14'885 '80S '80S '60 11'42 11'7 34'44 1228'S 443'1 5'97 3'59 172'6 59'5 14x 141-

‘ 

102 14'032 14784 704 704 '60 11'42 19'9 30'0 1 1055'1 379'6 5'93 3'56 150'4 5 1'4 

89 13'856 14'696 '616 '616 '60 门 '42 22'5 26 '1 9 909'1 326'2 5'89 3'53 131 '2 44'4 

73 13'636 14'586 '506 '506 '60 11'42 26'9 2 1'46 733 ' 1 261 '9 5'85 3'49 107'5 35'9 

12 x 12 74 12'1 22 12'217 '607 '607 '60 971 20'0 21 '76 566'5 184 '7 5'1 0 2'91 93 '5 30'2 12x 12 

53 11780 12'046 '436 '436 '60 971 21'0 15'57 394'0 121' 1 5'03 2'86 66'9 21 '1 

10x 10 57 10'012 10'224 '564 '564 '50 1'88 11'8 16'76 294 '7 100'6 4 '1 9 2'45 58'9 19'7 10x 10 

42 9720 10'078 '418 '418 '50 1'88 23'3 12'35 210'8 71'4 4'1 3 2'40 43'4 14'2 

8 x 8 36 8'026 8'158 '446 '446 '40 6'33 18'0 10'60 119'8 40'4 3'36 1'95 29'9 9'9 8 x 8 

THE SECTlONS listed above are known all over the world and have been used in many 
varied types of structures; as foundations for bridges, hllildings and heavy machinery; for 
wharves, steamship piers and 皿。oring dolphins; and in numerous other situations. 

long lengths can be pitched and 由iven as single pi白白. Lengths up to 90 ft . are avai!able 
from the m且1， which reduces the number of splices required. Splicing by welding is quickly 
and easily carried out and develops the full strength of the s民tion.

Briefly. their advantages arise from the ability to withstand extremely hard driving and 
to develop a high bearing value. 

The cost of driving is low, because no secondary operations 盯e required and extremely 

In special circumstances where minimum soil displacement is desirable, these sections 
are ad皿irable and in nor皿al conditions the life far exceeds requìrements. 

Standaτd tolerances and size extras as for Universal Beams and Columns are applicable, 
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iT: STRUCTURAL TEES 
CUT FROM UNIVfRSAL BfAMS 

Dimensions and Properties 

STRUCTURAL TEES rTL CUT FROM UNIVfRSAL BEAMS 

Dimensions and Properties 

Weight Widtb Deptb Thickness Slope Area Serial 。f 。f
Root 

per 
SectioD Section Web Flange Radius 皿side 。f

Size foot Flaoge SectioD 
B A t T r 

Gravity Moment of Inertia Radius 01 GyratioD Elastic Modulus 

Centre Nominal Cut from 
Axis Axis Axis Axis Axis Axis Universal 

Distance Size Bea田
Cx x-x y-y x-x y-y x-x y-y 

rns Ibs ins rns ins ins rns per cent ins2 rns ins4 ins4 rns rns ins3 Îns3 rns ins x ins x Ibs 

12 x 18 85 12'027 18'080 '680 1'100 75 5'0 24'99 
7S 11'972 17'920 '625 '940 75 5 '。 22'08 

474 784'8 150'3 5'60 2'45 58'8 25'0 IZ X IS7二J吕T 
36 x 12 x 170 

479 6967 125'2 5'62 2'38 53 '。 20'9 12 x 1 150 

"去 x 16去 76 11'565 16750 '635 1'055 70 5'0 22'35 
65 11'510 16'550 '580 855 70 5'。 19'13 

4'27 59 1'9 128 '1 5 '1 5 2'39 47'4 22 '1 11;古号x t6仿1号 33 x II -j- x 152 
4 '37 513'0 1007 5 '1 8 2'29 42 '1 17'5 II .,!. x 1 130 

10去 x IS 66 10'551 15 '1 50 '615 1'000 '65 5'。 19'41 
58 10'500 15'000 '564 '850 '65 5'。 17'07 

3'90 4207 92'5 4'66 2 '1 8 37'4 17'5 『 0o1t号 x 15-/; 30 x 10t x 132 
3'94 371 '8 76'6 4'67 2 '1 2 33'6 14'6 10':' x 15 116 

10 x 13去 57 10'070 13'640 '570 '932 '60 5'。 16'n 
51 10'018 13'535 '518 '827 '60 5'0 15'01 
47 9'990 13'455 '490 747 '60 5'0 13'83 

3'42 288 '9 74'8 4 '1 5 2 '1 1 28'3 14'9 
EOIt x I33苟1击号 27 x 10 x 114 

3'39 257'7 64'8 4 '1 4 2'08 25'4 12'9 10 x 1 102 
3'4 1 238'5 57'5 4 '1 5 2'04 237 11'5 10 x 1 94 

12 x 12 80 12'264 12'460 732 1'235 65 5'0 23'52 
60 12'088 12 '1 55 '556 '930 '65 5'0 17'64 
50 12'000 12'000 468 'n5 '65 5'0 1471 

2'80 295 '1 179'9 3'54 277 30'6 29'3 
t ZZ击古x t 222 元古 24 x 12 x 160 

2'62 214'8 127'0 3'49 2'68 22'5 21'0 12.,.J,. x 1 120 
2'54 1767 101'8 3'47 2'63 187 17'0 12 x 1 100 

9 x 12 47 9'061 12 '1 45 '516 '872 '50 5'。 13'81 
42 9'015 12'045 '470 772 '50 5'。 12'35 
38 8'985 11'955 '440 '682 '50 5'。 11 '1 8 

3'00 185'9 51 '1 3'67 1'92 20'3 11 '3 '丁t x t 2zl 怆丁tlz 
24 x 9 x 94 

2'97 165'9 44'2 3'66 1'89 18'3 9'80 9 x 1 84 
3'00 151 '1 38'3 3'68 1'85 16'9 8'51 9 x 1 76 

13 x 10去 71 13 '1 32 10730 '659 1'095 '65 5'0 20'89 
63'S 13'061 10'620 '588 985 '65 5'0 18'69 
56 13'000 10'500 '527 865 '65 5'。 16'48 

2 '1 9 177'3 193'0 2'91 3'04 20'8 29'4 
133t 击x I;03 ; 

21 x 13 x 142 
2 '1 1 155 '8 169 '3 2'89 3'01 18'3 25'9 13.,.J,. x 1 127 
2'06 136'4 144'8 2'88 2'96 16'2 22'3 13 x 1 112 

8去 x 10去 41 8'342 10720 '502 '840 '50 5'。 12'06 
36'5 8 '295 10'620 '455 740 '50 5'。 1073 
34 8'270 10'565 '430 '685 '50 5'0 10'01 
31 8 '240 10'495 '400 615 '50 5'。 9 '1 2 

2'63 124'4 38'S 3'21 179 15'4 9'24 

Ei ii 
21 x 8击 x 82 

2'60 110'2 33 '1 3'2 1 176 137 7'98 73 
2'59 102'8 30'2 3'20 174 12'9 7'30 68 
2'59 937 26'6 3'21 171 11'9 6'45 62 
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ifτ 
STRUCTURAL TEES 

CUT FROM UNIVfRSAl BfAMS 

Dimensions and Properties 

STRUCTURA且 TEES
ac -E可g吧严t弓J「Z主斗Fgc CUT FROM UNIVfRSAl BfAMS 

Dimensions and Properties 

Width Deplh τhiékness 

Serial Weigbt 01 。f
Rool Slope Arca 

per Section Section Web Flange Radius inside 。f

Size 1001 B A T 
Flange Section 

t r 

一ins Ibs ms ms ins ms ms per cent ;11$ '2. 

Gravity Moment of Inertia Radius 01 Gyration Elaslic Modulus 

Centre 
Nominal Cut from 

Distance Axis Axis Axis Axis Axis Axis Universa l 
Size Beam 

与←片;「
y -y x-x y -y x-x y-y 

;lIs4 ms ;11$ ;lIs 3 ;lIs3 ms ins x ins x Ibs 

7去 x 9 33 TS92 9"200 450 770 "40 5"0 970 

3σ T558 9"125 416 "695 40 5 '。 8 '82 

2T5 T532 9'060 "390 '630 40 5'0 8 '09 

25 TSOO 9'000 358 570 40 5 '。 T35 

2ï9 71'5 26 "6 272 1'66 10'2 7 '01 7击x

9'饨元
Tlz 

18 x 7t x 66 

2ï 7 64'8 23 '5 271 1'63 9'32 6'23 7元x 60 

2ï6 59 '6 21 '0 271 1'61 8 '63 5'57 7去× 55 

2 ï 4 53'9 18 '6 271 1'59 7"85 4'96 7去 x 9 50 

7 x 8 25 T073 8ï25 380 628 '40 5'0 T35 

22'5 T039 日060 '346 '563 '40 5'。 6"62 

20 TOOO 8'000 '307 '503 40 5 '。 5 '88 

18 6'992 T925 "299 "428 '40 5'0 5"30 

1'89 42'2 17"4 1"40 1'54 677 4'92 77古古 x s t 
' 

16 x 7 x 50 
1'87 3TB 15 '2 2 '39 1'52 6ïO 4'33 X 8ïτ 45 
1'82 33 '2 13'3 2'37 1'50 5'37 379 7 x 8 40 

1'90 307 Ilï 2'4 1 1'45 5ïO 3ï7 7 x 7十号 36 

6~ x 7 22'S 6"820 7ï65 357 618 '40 5 '。 6"61 

19 6776 7 '060 "313 '513 40 5'0 5"59 

17 6750 TOOO "287 '453 40 5 '。 5"00 

15 6733 6"930 270 383 '40 5'0 4'4 1 

1'58 27"8 15 '4 2 '05 1'52 4'98 4'50 ‘666
十2号
§ 

号
×× '7告击 14 x 6i x 45 

1'56 23 '5 12'3 2 '05 1'49 4 '27 3"64 38 
1'55 21ï 10"6 2 '05 1'46 3'86 3ï 5 x 7 34 
1'59 19 '。 877 2'08 1'4 1 3'55 2'6 1 x 6f号 30 

6吉 x 6 18 6'565 6ï20 305 '540 35 5'0 5'29 

15 '5 6'525 6'045 265 '465 35 5 '。 4'56 

13 '5 6'500 5'980 '240 400 '35 5'0 3'99 

1'26 15 '3 11'9 17 0 1'50 3ï 4 3"62 6约61去
号 xx 6约n-

12 x 6t x 36 
1'22 13 '0 9'91 1'69 1'47 2'69 3"04 3 1 
1'21 11'4 8'30 1'69 1"44 2'39 2'55 X 6 27 

S~ x 5 14'5 5799 5ïl0 289 '500 '30 5"0 4'27 

12'5 5762 5'040 252 '430 30 5'0 3'67 

10'5 5750 4'950 '240 "340 '30 5'。 3"10 

1'05 8 '38 7"61 1"40 1'34 2 '07 2'62 5s十t3t ×× 54sT十
tl号z 

10 X 5~ x 29 

1'02 7ï2 6"34 1'39 1"31 177 2"20 25 

1'06 6 '31 4'87 1'43 1'25 1'62 1"69 5耳 × 2 1 

5去 x 4 10 5'268 4'070 248 378 '30 5 '。 2 '94 

8 '5 5'250 4'000 230 '308 30 5'。 2'50 

'83 3'66 4 '25 lï2 1'20 lï3 lι1 54- x 4丁』E 8 x 5击 x 20 
'84 3'21 3 '36 lï3 lï6 1'01 1'28 5 

耳

去 x 4 17 

A 
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忏 _B_，斗 STRUCTURAL TEES 

ι可44 CUT FROM UNIVERSAL COLUMNS 

Dimensions and Properties • 11• t 

STRUCTURAL TEES 

段千马CUT FROM UNIVERSAL COLUMNS 

Dimensions and Properties 

Wi~lh I D"P,lh Thickness 
Serial Weighl Rool Slope Area 

。1 01 
per Section Section Web Flange Radius inside 。f

Size 1001 Flange Section 
B A t T r 

per cpnf I ins 2 ms lbs ms ms ms ins ms 

Gravity Moment of Inertia lRadius of Gyration Elastic Modulus 
Centre Nominal Cut Irom 

Distance Axis Axis Axis Axis Axis Axis Universal 
Size Column 

Cx x-x y -y x-x y-y x-x y -y 

ms ins4 ins4 ms ms ins 3 ;ns 3 ms ins X ins X Ibs 

16 x 7 79 15 '550 7'500 '730 1'1 88 '60 。 23 '24 
1'34 69'3 372'5 1 '73 4'00 11'3 47'9 15;号×对 14x 16 x 158 

14tx 7 68 14 '740 7'375 '660 1'063 60 。 19'99 
59 'S 14 '650 7'250 '570 938 60 。 17'49 
51 'S 14'575 7 '1 25 '495 '813 60 。 15 '1 3 
43'S 14'500 7 '000 '420 '688 '60 。 1278 

1'31 60 '1 283'9 173 3 '77 9'89 38'S 

1』忡44422去ft xxx 写，y去t 14x 1 4古 x 136 
1'22 50 '4 245'9 1 '70 375 8 '36 33'6 119 
1'1 5 42'4 209 '9 1'67 372 7 '1 0 28 '8 103 
1'08 34'9 174'8 1'65 370 5'88 24 '1 14.J. x 7 87 

12 x 6 53 12'230 6'440 '620 986 '60 。 15 '59 
46 12 '1 55 6 '310 '545 '856 60 。 13 '53 
39'S 12'080 6 '1 90 '470 '736 60 。 11'61 
32'S 12'000 6'060 '390 '606 '60 。 9'55 

1'20 367 150'4 1'53 3 '1 1 7'01 24'6 
BZZz 是t古x ‘告击告古 12 x 12 x 106 

1'1 3 31 '0 128'2 1'51 3'08 5 '99 21 '1 12-.\- x 6 92 
1'06 25 '8 108'2 1'49 3'05 5'03 17'9 12.,!,. x 6 79 
'98 20 '6 87'3 1'47 3'02 4 '06 14'6 12 x 晶 65 

10 x 5 44'5 10'275 5 '440 '615 '998 '50 。 13 '09 
36 10 '1 70 5 '250 '510 808 50 。 10'59 
30 10 '075 5 '1 25 '4 15 '683 '50 。 8'83 
24 'S 10'000 5 '000 '340 558 '50 。 7'20 

1'07 2 1'3 90 '3 1'28 2'63 4'88 17'6 
ItI oOO去丁击去 ××× 5吨乓1号 10 x 10 x 89 

'97 16'4 70 '9 1'24 2 '59 3'83 13'9 72 
'88 12'8 58 '2 1'21 2 '57 3'03 11 '6 60 
'81 9 '99 46 '5 1'1 8 2'54 2 '38 9'30 10 x 5 49 

8 x 4 24 8 '1 17 4'250 '405 '683 '40 。 7'06 
20 8'077 4 '1 25 '365 558 '40 。 5'88 
17'5 8'027 4'060 '315 493 '40 。 5 '1 5 
15'5 8 '000 4 '000 '288 '433 '40 。 4'56 

7 8 6 '92 30'5 '99 2 '08 2'00 7'51 
aat 古 xx 4441t 去坛 8 x 8 x 48 

'74 5 '80 24'5 '99 2'04 171 6 '07 40 
'69 4'88 21 '3 '97 2 '03 1'45 5'30 8 x 35 
'67 4'32 18'5 '97 2 '01 1'30 4'62 8 x 4 31 

6 x 3 12'5 6'080 3 '1 85 '320 '454 '30 。 3'67 
10 6'018 3 '1 00 258 '369 '30 。 2 '96 
7'85 6 '000 3 '000 240 269 '30 。 2 '31 

'61 2'27 8 '51 '79 1'52 '88 2'80 6丁tx331t号 6 x 6 x 25 
'56 175 671 77 1'50 69 2 '23 6 x 20 
'56 1'47 4 日5 '80 1'45 '60 1'62 也 x 3 15 '7 
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I UNIVERSAL BEAMS BASED ON 

B.S. 449 

Web Capacities in Tons 1959 

Buckling Value in Tons lor Unstifiened Web 

Simply supported Continuous over 

Serial Weight Web 
Depth 。o Eod Bearing Intermediate Bearing 

between 
per thickness 

自llets
Stifi Stifi FlangePI. 

Size loot r Bearing or Bearing 
d Beam Beam Co田·

inches Com-
FlangePI. Com-

Com-
inches Com- ponent poneot 

ponent ponent ponent per linear per ioch 01 

rns Ibs per inch inch tbiclrness 

21 x 8~ 82 502 18.61 32"99 3"08 65.98 3.08 6"1 5 

73 .455 18.61 27" 93 2"63 55.87 2.63 5.26 

68 .430 18.61 25.28 2.39 50.56 2"39 479 

62 400 18.61 22 "1 2 2"1 1 44.24 2"1 1 4.22 

18x7去 66 "450 15.92 26.01 2.83 52.02 2.83 5"65 

60 .416 15.92 22"86 2.51 4572 2.51 5.01 

55 .390 15.92 20 "45 2.26 40.91 2.26 4.52 

50 .358 15.92 17"58 1"95 35 "1 6 1"95 3.91 

16 x 7 50 .380 14.07 18.94 2.33 37"88 2"33 4.66 

45 .346 14.07 16"1 8 2.01 32.37 2.01 4.02 

40 .307 14.07 13 "1 0 1"64 26.20 1"64 3"27 

36 .299 14.07 12.37 1"56 24.74 1"56 3"1 2 

14x6~ 45 .357 12"1 7 16.37 2.29 3275 2.29 4.57 

38 .313 12"1 7 13 "1 8 1"87 26.36 1"87 373 

34 .287 12"1 7 11.34 1"62 22"68 1"62 3"24 

30 .270 12.17 10 "1 1 1"46 20.22 1"46 2"92 

12 x 6去 36 305 10.34 11.98 1"96 23.96 1"96 3"9 1 

31 .265 10.34 9.54 1"58 19"07 1"58 3"1 5 

27 .240 10.34 8.01 1"34 16.03 1"34 2"68 

IO x 5号 29 .289 8.51 10.08 1"97 20.15 1"97 3.94 

25 .252 8.51 8 "1 7 1"62 16.33 1.62 3.24 

21 240 8.51 7"46 1" 51 14"9 1 1" 51 3.01 

8 x 5去 20 .248 6.69 7" 11 175 14.23 175 3.50 

17 .230 6.69 6.31 1"58 12"6 1 1"58 3"1 5 

For explanation of tables, see notes on pages 57 and 58. 
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BASED ON UNIVERSAL BEAMS I B.S. 449 

1959 Web Capacities in Tons 

Direct Bearing Value in Tons 

Simply supported Continuous over 

Serial Weight 00 End Bearing Intermediate Bearing 
Shear per Stifi FlangePl. Stifi Flange Pl . Value Size loot Bearing Bearing Beam Com- Beam Com- ID 

Com-
Com-

Com-
Com- Tons ponent ponent ponent ponent 

ponent per linear perinch 01 ponent per linear per inch of 
rns Ibs inch thickness inch thickness 

21 x 8去 82 1476 6'02 10'43 29'53 6'02 20'87 64'58 
73 12'44 5'46 9'46 24'87 5"46 18'91 57"99 
68 11'26 5"1 6 8'94 22"52 5"1 6 17"87 54'52 
62 9'89 4'80 8'31 1979 4"80 16'63 50'38 

18x7生 66 11"60 5'40 9'35 23 "1 9 5'40 1871 49'68 
60 10"07 4'99 8'65 20'15 4'99 17"29 45'55 
55 8'92 4'68 8 "1 1 17"83 4'68 16'21 42"40 
50 7"74 4'30 7"44 15'48 4"30 14"88 38'66 

16 x 7 50 8'61 4'56 7"90 17"22 4'56 15'80 37"05 
45 7"37 4 "1 5 7 "1 9 1474 4 "1 5 14'38 33"47 
40 6"1 6 3"68 6'38 12"3 1 3"68 1276 29'47 
36 5'53 3'59 6'21 11'06 3'59 12'43 28'43 

14 x钝 45 8'01 4'28 7"42 16'03 4'28 14"84 30'69 
38 6'34 376 6'51 12'69 376 13'01 26'52 
34 5"46 3'44 5"97 10'92 3"44 11'93 24 "1 1 
30 474 3"24 5'61 9'48 3"24 11'22 22'45 

12 x 6t 36 6'02 3"66 6'34 12'04 3"66 12"68 22'40 
31 4'82 3"1 8 5'51 9'64 3"1 8 11'02 19'22 
27 4'04 2'88 4"99 8'08 2'88 9'98 17"22 

IO x 5~ 29 5"1 4 3'47 6'01 10"27 3"47 12'01 1772 
25 4 川 3"02 5'24 8'22 3"02 10'48 15"24 
21 3"47 2"88 4'99 6'93 2"88 9"98 14'26 

8 x 5~ 20 374 2'98 5"1 5 7"47 2"98 10'31 12 "1 1 
17 3"1 3 276 478 6'26 276 9'56 11 '04 

Let W = web value in tons, cj = beam component, Cp = f1ange plate component, 
Cb = stiff bearing component, Ip = thickness, in inches , of f1ange plates between beam 
and support and Ib = length , in inches, of stiff bearing; then, for web buckling or direct 
bearing, either at end or intermediate bearings, W = cj 十 Ip . Cp 十 Ib. Cb. 
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DORMAN LONG 

I UNIVERSAL BEAMS BASED ON 

8 , 5 , 449 

Safe Loads 1959 

Serial Weighl SAFE DISTRIBUTFEE D LOADS IN TONS 
Size fpoeor t OR 

SPANS IN FEET 

ms Ibs 12 14 16 18 20 22 24 26 28 32 

. 
36x 16ì 260 288 264 244 226 1981 

230 253 232 214 199 1741 
‘ -- ~， -_' 

36 x 12 194 246 221 201 184 170 寸l在58 1 138 
170 203 184 169 l561T27 01 
150 160 147 

_J 

33 x lI ì 152 170 155 142 131 122 1 106 
130 142 129 118 109 101 188'6 

1--- --
30x 10ì 132 148 133 1 121 1 111 L IJl2_j 94'9 1 83'1 

116 128 115 1 104 195'6 1 88'3 ,' 82'0 1717 

27x 10 114 131 116 105 1 95'2 I 87'3 1 80'6 1 74'8 1 65'S 
102 104 93'2 1 847 1777 I 717 I 66'6 I 58'3 
94 94'4 .85'0 I 77'3 I 70'8 i 65'4 I 607 I 53'1 

24 x 12 160 175 155 140 I 127 L li7 J 108 I 99'9 I 87'4 
120 116 4结 65'4
100 87' 1 I 79'2 I 72'6 I 67'0 I 62'2 1 54'4 

24x 9 94 110 96'6 85'9 77'3 I 70'3 I 64'4 I 59'S I 55'2 I 48'3 
84 85'9 76'3 687 I 62'S ~ 57'3 I 52'8 I 49 '1 I 42'9 
76 767 68'2 

21 x l3 142 139 123 111 IO44l1j口s9泣，385，l 8S4 
79'3 Jji;l 127 124 111 99'S 90'4 182'9 1 76'S 7 1'。

112 97' 1 87'4 79'4 1 7.2'8 I 67'2 62'4 
•- ,-

.__ 
21x 8去 82 99'S 85'3 74'6 66'3 I 597 54'2 497 45'9 42'6 37'3 

73 87'9 75'3 65'9 58'6 I 527 47'9 44'。 40'6 377 33'。
68 81'6 70'。 61 '2 54·4149·。 44'S 40'8 377 35'。

省~62 737 63'2 55'3 49·2l442 40'2 36'9 34'0 31'6 

Generally, tabular Ioads are based on the following f1exuraI stresses, assuming adequate 
lateraI support: (a) 10 , 5 tons/inch2 for beams havüig webs up to' and including 是 m.
thick, (b) 10,0 tons/inch2for beams having webs over 是 in ， thick , 

Tabular Ioads to left of dQtted zig-zag line exceed the load buckling capacity of 
the unstiffened web without allowance for actual length of bearing , The load bearing 
capacity should 'also be checked; see page 58. 
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BASED ON UNIVERSA且 BEAMS I 8.5 , 449 

1959 Safe Loads 

SAFE DISTRIBUTED LOADS IN TONS Serial Wcight 
FOR 

Size fpoeor t SPANS IN FEET 

36 40 44 48 52 56 60 64 68 72 ms Ibs 

176 159 144 132 122 113 102 89'8 79'S 70'9 36 x 16ì 260 
155 139 127 116 107 99'S 88'8 78 '1 69 '1 617 230 

123 111 101 92'2 85 '1 南号 717 63'0 55'8 49'8 36 x 12 194 
113 101 92 '1 84'5 78'0 62'0 54'5 48'3 43 '1 170 

97'8 88'0 80'0 73'3 677 6 1'3 53'4 46'9 4 1'6 37' 1 150 
r--

94'6 85 '1 77'4 70'9 64'3 55'4 48'3 42'4 37'6 33'5 33 x 11去 152 
787 70'8 64'4 59'0 52'9 45'6 397 34'9 30'9 27'6 130 

~ 

73'8 66'4 60'4 53'3 45'4 39 '1 34'1 30'0 30 x 10-!- 132 
63 '8 57'4 52'2 45'5 38'8 33'5 29'2 25'6 116 

r--
58'2 52'4 45'0 37'8 32'2 27'8 24'2 21 '3 27 x 10 114 
51'8 46'6 397 33'4 28'4 24'5 21'4 18'8 102 
47'2 42'5 36'0 30'2 25'8 22'2 19'4 17'0 94 

一
777 66'4 54'9 46 '1 39'3 33'9 24 x 12 160 
58'2 48'5 40 '1 337 287 247 120 
48'4 39'8 32'9 277 23'6 20'3 100 

43 '0 35'8 29'6 24'8 2 1'2 18'3 24 x 9 94 
38'2 31'5 26 '1 21'9 187 16 '1 84 
34 '1 28'0 23 '1 19'4 16'5 14'3 76 

一
56'。 45'4 37'5 31'5 26'9 21x 13 142 
497 40'2 33'3 27'9 23'8 127 
43'2 35'。 28'9 24'3 207 il12 

30'1 24'4 20 '1 16'9 14'4 21 x 8* 82 
26'3 2 1'3 17'6 14'8 12'6 73 
24'3 197 16'3 137 117 68 
21'8 177 14'6 12'3 10'5 62 

T~~~l~r ，loa~s ， to 'right of full zig"zag line are reduced so that the deflection wilI 
equal 1/325 th of the span , 

!:or expla,nati?,n ~Î !ables see, notes on pages 56 to 59 inclusive , 
Be~ms with , limited" or without adeq'uate lateral support should be designed to 

reduced stresses in accordance with clause i9a, B.S: ,449 : í959 , 
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DORMAN LONG 

I UNIVERSAL BEAMS 8ASED ON 

8 , S , 449 

Safe Loads 1959 

Scrial Wcight SAFE DISTRIBUTED LOADS IN TONS 
Size fpoeor t FOR 

SPANS IN FEET 

ms lbs 5 6 7 s 9 ，。 12 14 16 18 

18x7t 66 83"4 69'S 59"6 51'2 ! 46'4 

60 ' 75'S 62"9 53"9 41'2 I 4 1"9 

55 687 ST3 49'1 43'0 I 38'2 

50 62'3 51"9 44'S 38'9 ! 34'6 

16x7 50 62'8 56'S 47 '1 40' 3旨1'4
45 56'3 507 42'2 36'2 ; 31 7 I 28'2 

40 45'1 37'6 32'2 I 28'2 : 25'0 

36 43'8 39"4 32'8 28'1 : 24'6 12 1"9 

14x6~ 45 57 '1 50'8 457 38'1 : 32'6 I 28'6 25'4 

38 42'S 38'2 31'8 12T3 ; 23 '9 21'2 

34 377 33'9 28'3 I 24'2 I 21'2 18'9 

30 32'S 29'3 24'4 I 20'9 1 18'3 16'3 

12x6t 36 40'2 357 32 '1 26'8 : 22'9 I 20' 1 17'9 

31 30'6 27'6 15'3 

27 26'S 23'9 19'9 1 17'0 ! 14'9 13'3 

t--~ 

IOx5~ 29 30'8 27'0 24'0 2 1"6 I 18'0 15'4 13 '1 10'4 

25 26'4 23 '1 20'S 18'5 1 15'4 13'2 11 '1 87 

21 2 1'S 18'8 167 15 '1 ~ 12'5 107 8'8 7'0 

-- --- r--
8x5t 20 23'8 19'8 , 11"9 9'9 T5 57 4'5 

17 197 16'4 14 '1 ~ 12'3 I 11"0 9'8 8'2 6'1 47 37 

Generally, tabular loads are based on a f!exural stress of 10,5 tons/inch ', assuming 
adequate lateral suppo_rt: 

T;b-ui;~-i ~åd~rto -i~ft of dotted zig-zag line exceed the load_buckling. cap,acity of the 
unstiir~~~d-;"~b-;ith~~t'állõ'w;i~èe for actuã l length of bearing , The load-bearing capacity 
should also be checked ; see page 58 , 
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8ASED ON UNIVERSAL BEAMS I 8 ,S, 449 

1959 Safe Loads 

SAFE DISTRIBUTED LOADS IN TONS Serial Weigbt 
FOR Size Et SPANS IN FEET 

20 22 24 26 28 30 32 34 36 40 InS lbs 

417 37'9 34'8 32 '1 2296..8 8 26'0 22'8 20'2 18'1 14'6 18x7去 66 
37'7 34'3 31"4 29'0 23'3 20'S 18'2 16'2 13 '1 60 
34'4 31'2 28'6 26'4 24'2 21 '1 18'5 16'4 14'6 11'9 55 
31'2 28'3 26'0 24'0 21 '8 19'0 167 14'8 13'2 107 50 

一
28'2 257 23'S 207 17'8 15'5 13'6 12'1 10'8 16x 7 50 
25'3 23'0 21 '1 18'4 15'9 13'8 12 '1 10'8 9'6 45 
22'S 20'S 18'8 16'3 14'0 11'2 107 9'5 8'4 40 
197 17'9 16'4 14 '1 12:1 10'6 9'2 8'2 T3 36 

22'9 20 '6 1T3 14'8 127 11 '1 97 14x钝 45 
19 '1 17'0 14'3 12'2 10'5 9'1 8'0 38 
17'0 15'0 12'6 107 9'2 8'。 7'0 34 
14'6 12'8 107 9'1 7'8 6'8 6'0 30 

一
15'0 12'4 10'4 8'8 T6 12x峙 36 
127 10'5 8'8 7'5 6'4 31 
10'9 9'0 7'5 6'4 5'5 27 

8'3 6'9 5'8 IOx5î 29 
7' 1 5'8 4'9 25 
5'6 4'6 3'9 21 

3'6 8x5去 l 20 
3 '。 17 

Tabular loads to right of full zig-zag line are reduced so that the deftection will 
equal 1/325th of the span , 

For explanation of tabJes see notes on pages 56 to 59 inclusive 
Beams with limited" or without adeq l!ate_l ll: tera~ supp_ort should be designed to 

reduced strcsses in accordance with c1ause J 9a , B,S, 449: 1959 
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H UNIVERSAL COLUMNS 
BASEO ON 

B.5. 449 

Safe Loads 1959 

Weight 
SAFE CONCENTRIC LOADS IN TONS 

Serial FOR 
Size zrt 

EFFECTIVE LENGTHS IN FEET 

ínches 
1ß 

10 \ 12 ~ Ibs, 
36 40 44 56 

14 x 16 426 1008 972 935 899 826 754 681 607 534 467 407 356 313 276 

264 619 596 572 548 501 454 407 359 312 271 235 205 179 158 

202 472 454 435 417 380 343 306 269 233 201 174 152 133 117 

158 368 354 339 324 295 266 236 207 179 154 133 116 101 88'9 

Column 
Core 

320 752 724 695 667 610 553 496 438 382 332 288 251 220 194 

14 x 141 136 313 300 286 273 246 219 192 166 142 121 104 90 '1 78'5 68'9 

119 274 262 250 238 215 191 168 144 123 105 90'4 78'2 68 '1 597 

103 236 226 216 205 185 164 144 123 105 89'9 77'2 66 '7 58'0 

87 199 191 182 173 156 138 121 104 88'3 75'3 64'6 55'8 48'6 

12x 12 190 422 401 379 357 314 270 227 190 158 133 113 97'2 

161 357 338 320 301 264 226 189 157 131 110 93'5 80'2 

278 262 247 216 184 154 127 106 89'0 75 '5 

106 1233 220 208 195 170 144 120 99'2 82'4 69 '1 58'6 

92 202 191 180 169 146 124 103 84'8 70 '4 59'0 50'0 

79 173 163 153 144 125 105 87'0 717 59'4 49'8 42'1 

65 142 134 126 118 102 857 70 '6 58 '1 48 '1 40'3 34 '1 

The above safe loads are tabulated for slenderness ratios up 10, but not 
ex'Ceedi吨， 189 ， • , • r_ ,,- _ .. Safe loadi are calculated for the e何'ective length" of the stanchion by the 
formulae in B , S , 449 : 1959 
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BASEO ON 
UNIVERSAL COLUMNS H B.5. 449 

1959 Safe Loads 

Serial Weight SAFE C O N CENTRFI O C R LOADS IN TO N S 

Size fpoeor t EFFECTIVE LENGTHS' IN FEET 

inches ID 

8 \ 唱 o \ 12 114 18 120 1 22 1 24 Ibs , 4 6 16 36 

10 x 10 112 282 266 251 235 220 204 188 173 157 142 127 102 82 '1 67'2 

89 224 211 199 186 174 161 148 136 123 111 98'9 79'0 637 52 '1 

72 181 170 160 150 139 129 119 108 98'0 87'8 78'4 62'4 50'2 41'0 

60 150 142 133 124 116 107 98'5 89'8 81'0 72'5 64'6 51 '4 41'3 337 

49 123 115 108 101 93'9 86'8 797 72'5 65 '2 58'2 51 '8 41'1 33 '0 27'0 

8 x 8 48 117 108 99'9 91'3 82'8 74'2 65 '5 57 '1 49'6 43 '0 37'5 28'9 

40 97'2 89'9 827 75 '4 68 '1 60'9 53'5 46'4 40'2 34'8 30'3 23'3 

35 85 '1 787 72'3 65 '9 59 '5 53 '1 46'6 40'4 34'9 30'2 26'3 20'2 

31 75'2 69'5 63'8 58 '1 52'3 46'6 40 '8 35'3 30'5 26'4 22'9 17'6 

6x6 25 57'6 51 'S 45'5 39'4 33'2 27'4 22'6 187 157 13'3 

20 46'4 4 1'4 36'4 31 '4 26 '4 217 17 '8 14'8 12'3 10'4 

157 35'9 31'8 27'8 23 '8 19 '8 16'2 13 '2 10'9 9'0 

Each weight per foot is for the shaft only , Weight of base, etc" to be added , 

For explanation of tables, s臼 noles on pages 59 and 60. 
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, 

1国
UNIVERSAL COLUMNS 

BASED ON 

CASED B.S.449 

1959 
Safe Loads 

M_inimum Core 
Weight SAFE CONCENTRIC LOADS IN TONS 

Size FOR 
per EFFECTIVE LENGTHS IN FEET 

Dc x Bc foot 

iDches 10 
16 I 20 I 24 I 28 1 32 36 I 40 1 铅 1 50 1 55 1 60Ibs 

22ix 20主 426 1176 1094 1012 930 848 766 683 602 526 444 376 321 276 

20t x 20去 264 758 702 646 591 535 479 423 369 320 267 226 192 165 

191 x 191 202 ,598 553 508 463 418 373 328 285 246 205 173 147 126 

19 x 19主 158 486 449 412 375 337 300 263 227 196 164 137 117 99'8 

21 x 201 320 901 835 770 704 638 572 506 442 384 321 272 231 198 

181 x 18i 136 422 387 353 318 284 249 215 184 157 130 109 92, 
18t x 18i 119 380 348 317 286 255 223 192 164 140 116 97"0 82 '2 

18t x 18i 103 339 311 283 255 226 198 170 145 124 103 85'6 72'5 

18 x 18t 87 298 273 248 223 198 173 149 127 108 89'5 747 63, 
18t x 16i 190 529 479 429 379 328 278 234 195 165 135 112 

18 x 1传 161 458 414 370 327 282 239 200 167 141 115 

I7t x 16去 133 388 350 313 275 238 200 167 140 118 96'4 

17 x 16斗 106 321 290 258 227 195 164 137 115 96 "4 78'8 

16去 x l6击 92 287 259 231 202 174 146 122 102 85'5 69'8 

16t x 16去 79 255 230 205 179 154 129 108 89 '9 75 '4 61 '6 

16t x 16 65 220 198 176 155 132 111 92 '2 77"0 64'6 52 '8 

15t x 14去 112 313 278 243 207 172 140 114 94'2 787 

15 x 14t 89 259 229 200 170 140 114 93'3 767 63 '9 

14t x 14去 72 217 192 167 142 117 94 '9 77"3 63"6 53"0 

14去 x l4去 60 188 166 145 123 101 817 66 '6 547 45'6 

14 x 14 49 161 142 124 105 85'9 69 'S 56 '6 46'S 387 

12þ 12t 48 143 123 103 82'S 647 51'0 407 33, 
12击 x 12t 40 124 107 89 '3 717 56'2 44'2 35'3 287 

12tx 12t 35 113 97"3 81'2 65, 50'9 40, 31"9 25 '8 

12 x 12 31 103 88 '4 73'8 59 '0 45'9 35 '3 27'8 22'4 

lot x 10t 25 76 '6 62 '9 45'2 31"4 22'7 17"1 

10去 x 10t 20 65'9 52 '8 35'7 24'7 ]7 '9 13'5 

10 x 10 157 55'S 39,; 26'4 18'2 13' 1 9'8 

The above safe loads are tabulated for effective lengths of stanchions up to , but not 
exceeding, that giving the slenderness ratio of 180 for the cased section, If the end 
conditions require an effective length factor other than 1,0 for the cased ~e.ctio口， the 
maximum perÏnissible length shoulô be checked in accordance with clause 30b of B.S , 

449 : 1959. 
Tabular loads printed in italics are based on loads restricted (0 100 % io excess of 

those permitted 00 the uncased section , 
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UNIVERSAL COLUMNS 

H BASED ON 

8 , S , 449 CASED 
1959 

Dimensions and Properties 

Core Cased Radius of Gyration Elastic Modulus Core Composed 
Area Section 

of 
m Area in M w l AX Ooe x-x Axis Axis square sQuare Cased Core I C< O Universal Column 

inches inches sectm l | only onlry e Y -Y x-x 

14x 16 @ 426 125 '25 472'06 4'34 4'34 7'26 2827 707"4 
264 77"63 415,3 4,4 4,4 674 166, 427"4 
202 59 '39 390'06 4'06 4'06 6'54 124'4 324'9 
158 46'47 375 '25 4'00 4'00 6'40 95 '8 253'4 

Column 
Core @ 320 94 '1 2 43575 4,7 4,7 6'63 1957 492'8 

14 x 14去@ 136 39 '98 351'56 377 377 6'31 77"0 216'0 
119 34'99 346'88 375 375 6'26 67, 189 "4 
103 30'26 342,9 372 372 6 '21 57"6 163 '6 
87 25'56 333'00 370 370 6,5 48 '2 138' 1 

12 x 12 @ 190 55 '86 309'88 3'33 3 '25 5'82 93, 263'2 
161 47"38 301'50 3'30 3'20 570 777 222 '2 
133 39, 1 28875 3'27 3,6 5 '59 63, 182 '5 
106 31 ,9 276'25 3'25 3, 1 5'46 49 '2 144"5 
92 27"06 272,9 3'23 3'08 5'40 42'2 125'0 
79 23 '22 268,3 3'22 3'05 5'34 35日 107, 
65 19, 1 260'00 3 '20 3'02 5'28 29, 88 '0 

10x10@ 112 32'92 22475 2'88 2'67 4 '67 45'2 126'3 
89 26,9 217 '50 2'86 2'63 4 '55 35'2 997 
72 21 ,8 206 '63 2'83 2'59 4'46 27'9 80, 
60 17"66 203'06 2 '82 2'57 4 '4 1 23, 67, 
49 14'40 196'00 2'80 2 '54 4'35 18'6 54 '6 

8x 8 @ 48 14 '1 1 153,3 2'42 2'08 3'6 1 15 '0 43'2 
40 1176 150 '06 2'42 2 '04 3'53 12,4 35 'S 
35 10'30 150 '06 2 '41 2'03 3'50 10'60 31 , 
31 9 '1 2 144'00 2 '40 2'01 3 '47 9'24 27"4 

6x 6 @ 25 7'35 107"63 2'02 1'52 2 '69 5'60 167 
20 5'93 105'06 2'00 1'50 2'66 4'46 13'5 

15'7 4'62 100 '00 2'00 1'45 2 '56 3'23 10, 
E,ach ~weig，ht. l?er ~?ot is for the main steel shaft only , Weight of base etc , 10 be 

added a口~.， suilable , .allowances r:tade whe_re ~~cessary fó~ èàs;~g- a-;{d -~i'Jo';èe;;;e;:;l~ 
~t~.nc~l~ns .~!:l~t be constructed to comply with the cåsing r~q;:;i-~~m~-~ts gi~'';n-i~-;;ià~~~ 

30b, B.S. 449 : 1959 , 

For explanation of tables, see notes on pages 60 10 62 inclusive. 

、‘
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EXP且ANATORY NOTES 

General 
SECTIONS The beams and columns are included in B.S.4B : 1959. 
T-bars produc巳d from universal sections are listed in Supplement 
No. 1 : 1959 to B.S. 4A : 1934. 

WEIGHTS The weights per foot are calculated on the basis that a 
cubic foot of steel weighs 489'6 pounds, i.e. a piece of steel 1 inch square 
by 1 [oot long weighs 3'4 pounds. A rolling margin of马% over or under 
niust b巳 allowed on the weights list巳d.

AREAS The areas tabulated are the gross areas of the sections in 
squ缸巳 inches.

MOMENTS OF INERTIA The gross moments of inertia about both 
principal axes are tabulated in inch units for each section. Th巳 net

moment of inertia relative to the x-x axis is tabulated for each beam 
and column section. In evaluating the net moments of inertia, holes have 
been deducted from each fiange in accordance with the following table: 

SERIAL NUMBER OF 

FLANGE BREADTH HOLES DIAM ETER 

PER FLANGE OF HOLE 

12" and over 2 1 511 ,. 
6去" to ]].f 土豆",. 
under 6扩 土且M,. 

The depth of section (D) to mean thickness of fiangeσ) ratio -= RATIO is tabulated for each beam and colunm section for use 凶 the

design of members subject to bending and having only intermittent, 
or no adequate lateral restraint. (Designers are referred to claus巳 19

of B.S. 449 : 1959.) 

WORKING STRESSES The tabulated valu巳s are based on the stresses 
for mild steel to B.S, 15 : 1948 (amended ApriI , 1959) and as given in 
B.S. 449 : 1959 for the Use of Structural Steel in Building. 

DORMAN LONG 

Tbe permissible working stresses are : 
Tons/1nch 2 

Bending, web thickness up to and including t" 10'5 
do. over f' 10'0 

Shear, webs 6'0 
Bearing, webs 12'0 

Axial Compression, in accordance with Table 17 ofB.S. 449 : 1959. 
Th巳 values have been reduced where necessary to comply with defiection 
and other limitations. 

Universal Beams 
WEB BUCKLING The buckling values for the unstiffened webs have 
been calculated in accordance with th巳 formulæ in clause 28a(i) of 
B.S.449 : 1959, namely : 

W = pc.t.B 
where W = permissible reaction or concentrated load in tons on 

the unstiffened web 

in which, 

pc = axial stress in tons/inch 2 for struts, as given in 
clause 30a of B.S. 449 : 1959 for a slenderness ratio of 
(d飞/3)lt

d = clear depth of web betw巳en root fi I1ets 

t = web thickness 

B= 去D+tp十 lb for end bearings of simply supported 
beams, or 

= D+2tp + lb for intermediate bearings 

D = depth in inches of the beam 

tp = thickness in inches of the bearing and/or fiange plate 
(证 any)

fb = Iength in inches of the stiff portion of the bearing; 
lb shaIl not be taken as greater than half the depth of 
beam for simply supported beams and the full depth 
of beam for an intermediate bearing ov巳r which the 
beam is continuous, unless the web is stiffened. 
Wh巳re bearing, bending and shear stresses are co­
existent the beam should be checked in accordanω 
with clause 14d of B.S. 449 : 1959. 

57 
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WEB CRUSHING To prevent local crushing of the w曲， the direct 
bearing stress deliver巳d to the root of the web should not exceed 
12 tons jinch 2 when the load is assumed to be dispersed at an angle of 30'。
through th巳 flange and bearing andjor flange plate (还 any). The tables 
give sep缸ately the loads that may be dispersed to the web through the 
flange and through the plates (if any) and also th巳 load for each inch of 
stiff bearing. 

WEB BUCKLlNG AND CRUSHING Example Required the maximum 
permissible reaction and uniformly distributed load, in t巳rms of the web 
capacity, for a universal beam 24" xγ @ 94 lbs.jft. having no bearing 
plates and supported on bearings 巳ach having a stiff length of 3气

Web BuckUng Value = Cj+tp. Cp+lb. Cb 

= 35"93+ 0+3'O x 2"96 

= 35'93 + 0+8.88 = 44.81 tons. 

Direct Bearing Value = α+tp. Cp+lb. Cb 

= 15.60+0十3'O x 6ï9

= 15'60 + 0+ 18'57 = 34.17 tons. 

The lesser of these two values is 34'17 tons which is thus the limiting 
reaction for the unstiffl巳ned w巳b for this case. The corresponding 
uniformly distributed load is 2 x 3417 = 68'34 tons. 

SAFE LOADS The tabular loads are calculated as uniformly distributed 
loads on sirnply supported beams and incIude the weight of the beams. 

For spans where the tabular load is not reduced to comply with the 
deflection limit, Pbc is 10'5 tonsjinch 2 for beams having a web thickness 
up to and incIuding t d and 10.0 tonsjinch2 for beams having web 
thickness over t ", i.e. tabular loads 缸e based on the assumption that 
tbe compression flange is adequateIy r，臼trained laterally throughout its 
length or at intervals sufficientIy frequent to comply with clause 19a 
and Table 3 of B.S. 449 : 1959. 

For spans where the tabulated load is reduced to limit the deflection, 
Pbo = 16DjL in which D is the depth of tbe beam in inches and L is the 
length of the span in fee1. 
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, 
DEFLECTION AND FULL ZIGZAG LINE Tb巳 deflection of beams has 
been limited to 1j325th of the span. This corresponds to a spanjd巳ptb
ratio of 18'3/1 for beams stressed to 10'5 tons jinch2 and 19.2/1 for beams 
stressed to 10'0 tonsjinch 2

• 

These limits are shown by the full zigzag line. Tabular loads to the 
rigbt of the full zigzag line are r巳duced so that the d巳flection will equal 
1j325th of the span. 

DOTTED ZIGZAG L1NE Safe loads to the left of tbe dotted zigzag 
line are greater than the web buckling capacity provided by the beam 
aloneand th巳refore web stiffeners may be necessary if sufficient additional 
capacity is not provided by the stiff bearing and any flange andjor 
bearing plates. 

As indicated in the example on pag巳 58 ， the web should be checked also 
for the direct bearing stress at the root and if this is excessiv巳， means 
should be taken to relieve the stress at the roo1. 

Universal Columns Uncαsed 

SAFE LOADS Th巳 tabular loads ar巳 calculated in accordanc巳 with tb巳

P巳rmissible stresses in Table 17 ofB.S. 449 : 1959 for eff，巳ctive slendern巳5S
ratios not exceeding 180. (S优c1ause 33 ofB.S. 449 : 1959.) 

EFFECTIVE LENGTHS The effective length to be used in calculating 
the slendemess ratio of the column is governed by clause 31 of B.S. 449 : 
j 959 and several examples giving guidance for typical cases are given in 
Appendix D of 出at document. 

ECCENTRIC LOADING When columns are subjected to eccentric 
loading, then the tabulated safe loads are genera l1y inappropriate and 
the column must be designed so that the quantity 

fc , fi 
→ + 一 ::l> 1.
pc Pbo 
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where fc = the axial compressiv巳 stress

po = the permissible compressive stress in axially loaded 
struts as specified in clause 30a of B.S. 449 : 1959. 

fbC = the resultant compressive stresses due to bending 
about both rectangular axes and 

Pbc = the appropriate allowable compressive stress for mem­
bers subject to bending as given in c1ause 19a of the 
same specification. 

In effectively jointed and continuous stanchions calculated in accordance 
,with the "simple design " methods the bending moments due to eccen­
tricities of loading at any one floor may be considered to be ineffective 
at the floór or frame levels above and below that floor and these bending 
moments may be divided equally betwe巳n the upper and lower stanchion 
lengths unless the moment of inertia of either stanchion section divided 
by its actual length is great巳r than lt times the corresponding value for 
the other length. If this ratio is exceeded the bending moments shall be 
divided in proportion to the moments of inertia of the stanchion sections, 
divided by their r巳spective actual lengths. 

Universal Columns Cαsed 

CASING The tables for cased columns are based on the assumption 
that the concrete casing and reinforcem~nt comply with c1ause 30b of 
B.S.449 : 1959. This clause stipulates that: 

(i) The steel strut is unpainted and solidly encased in ordinary 
dense concrete, with 扩 aggregate (unless soIidity can be obtained 
with a larger aggregate) and of a works strength not less than 
3000 Ib.fins.' at 28 days when tested in accordance with B.S. 1881, 
‘ Methods for testing concrete,' Part 7,‘ Making and curing com­
pression test cubes in the fìeld ,' and Part 8,‘ Test for compressive 
strength of moulded cub郎 ，

(ii) The minimum width of soIid casing is equal to b+4 in., where b 
is the width overall of the steel flange or flanges in inches. 

(iii) The surface and edges of the steel strut have a concrete cover 
of not less than 2 in. 

DORMAN 且。 NG

(iv) The casing is effectively reinforced with wire to B.S. 785, 
‘ RoIled steel bars and hard drawn steel wire for concrete reinforce­
m巳nt. ' The wire shall be at least fa- in. diameter and the reinforce­
ment shaIl be in the form of stirrups or binding at not more than 
6 in. pitch, so arranged as to pass through the centre of the covering 
of the edges and outer faces of the flanges and supported by and 
attached to longitudinal spacing bars not less than 4 in numb巳r.

AREAS The tabular core areas are the gross areas of the steel section 
forming the core of the stanchion. The tabular cased section areas are 
the gross areas of the composite member and represent the sum of the 
steel core area and area of encasing concrete, i.e., the area Bc x D c. 

RADII OF GYRATION Radii of gyration are tabulated for each section 
relative to the principal axes. The radius of gyration about the x-x axis 
is not considered to be altered by the casing and is identical with that 
for the uncased section. Two radii of gyration are tabulated for each 
section relative to the y-y axis. That for the core onIy makes no allowance 
for the casing and is derived from the gross moment of inertia of the steel 
shaft. That for the cased section is taken as 0.2(B+4) inches, or the 
radius of gyration relative to the y-y axis of the steel core, whichever 
is the greater. 

SAFE LOADS The tabular loads are calculated on the basis of the 
concrete casing assisting in caηying the load in accordance with clause 
30b of B.S. 449: 1959, namely : 

W = pc.a， 十主 . a. 
30 

where W = safe axial load in tons on the cased column, which 
in no case shall exceed twice that which would be 
permitted on the uncased section 

pc = permissible axial stress for the encased core section 
as given by Table 17, B.S. 449 : 1959 

a. = area in square inches of the steel core section 

a. = gross area in square inches of the composite member. 
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The size of casings used in calculating the tabular loads are based on the 
surface or edge of the steel core receiving not less than 2 in. and not 
more than 2t in. concrete cover. (Overall dimensions of concrete to 
nearest 公inch.) When the designer is required to comput巳 safe loads for 
greater cover thickness邸， it is permissible to use the concrete casing as 
assisting the steel core up to a 1恒ùt of 3 in. cover; all concrete outside 
this limit to b巳 ignored.

The tabular loads are calculated for effective slenderness ratios not 
exceeding 180 for the cased section. 

For cased struts, the slenderness ratio of the uncased section, measured 
ov巳r its full 1巳ngth centre to c巳ntre of connections, should in no case 
exceed 250. 

ECCENτRIC LOADING No provision is made in B.S.449 : 1959 for 
the possibility of the concrete casing assisting the steel core in r臼isting

bending moments caused by eccentric loading. Bending moments due to 
eccentric loading or other causes must therefore b巳 deemed to be taken 
by the steel core alone. 

Cas巳d struts must be designed so that the quantity 

主十五旦::j> l.
W ' pbc 

where F = the axial load in tons on the cased m巳mber

W = th巳 permissible safe load in tons on the cased member 

fbc the sum of the compressive stresses in the steel section 
due to bending about both r巳ctangular axes and 

pbc = the minimum permissible compressive stress for mem­
bers su时巳ct to bending as given in c1ause 19a of 
B.S.449 : 1959. 

Plastic Properties 01 Universal Beams 
and Columns 

The full plastic moduli and reduced plastic moduli are tabulated for 
al1 s巳ctions to facilitate the plastic design of m巳mbers subject to bending 
only or to a combination of bending and axial load. 

DORMANι 。 NG

When an 1 section is loaded to fu lI plasticity by a combination ofaxial 
thrust and bending about the major axis, the neutral axis may lie either 
in the web or in the flange whose outer fibres are in tension, dependent 
upon the relative values of thrust and bending. Different formulæ giving 
由e reduced plastic moduli under combined loading have, therefore, to 
be used. Th巳 formula for lower values of n is to be used for values of n 
below the change value and indicates that the neutral axis is in th巳 W巳b .
Th巳 formula for higher values of n is to be used for valu巳s of n above 
the change value and indicates that the neutral axis is in the tension 
flange. 

The same principles apply to an 1 section loaded axialIy and b巳nt about 
th巳 minor axis, lower values of n again indicating that the neutral axis 
li巳s in the web and higher values indicating that -it lies in the t巳nsion
flange. 

The value n is given by: 

n = _!!_ 
Y. 

where p = the mean axial stress 
y. = the minimum yield stress 

(to be taken as 

16-0 tons/in. 2 for material up to and including i N
; 

15"0 tons/in. 2 for material over i" and including 1击") .

When the full plastic moment of a section is being used in desi酬， as m 
the folIowing example, adequa.te lateral restraint must be provided at 
suitable intervals. 

Example Find the fulI plastic moment M p of a 14" x咛I x 45 lb ,/ft . U.B , 

b巳nt about its major axis under (α) no axial load (b) 20 tons axialload 
(c) 80 tons axialload , 

(a) No axialload 
Plastic Modu1us axis x-x = 73'9 in? 

M p = 73'9 x 16'0 = 1182 tons , ins , 

(b) Axialload 20 tons 

Area = 13'23 in.' 

20 
n = 百王王言冗'õ = '094 (less than 0'353) 
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Reduced Plastic Modulus 
= 73.9-122.6 x .0942 = 72.8 in. 3 

M p = 72.8 x 16.0 = 1165 tons. ins. 

(c) Axialload 80 tons 

80 n = 一-一一一一一 = .378 (greater than 0.353) 
13"23 x 16.0 

Reduced Plastic Modulus 
= 6.461 (1 一 .378) (1 3"67 • .378) = 56.5 in." 

M p = 56.5 x 16.0 = .904 tons. ins. 

PERMISSIBLE FLANGE WIDTH TO THICKNESS RATIO FOR FULL 
PLAST1CITY It is recommended that 1 sections in which the ratio of 
width to thickness of f1anges exceeds 18 shall not be assumed to 
be capable of attaining a state of full plasticity owing to the possibility 
of excessiv巳 local deformation. The following sections should therefore 
not be used on the basis of full plasticity unless suitably stiffened: 

14"x 14击"x 87 lb. /ft . U.C. 

12" x 12 "x 65 lb./ft. U.C. 

8" x 8 "x 31 lb./ft. U.C. 

6" x 6 "x 15.7 lb./ft. U.C. 

PERMISSIBLE WEB DEPTH-TO-THICKNESS RATIO FOR FULL 
PLASTICITY When designing a member subject to a combination of 
bending and axial compression it is recommended that 1 sections shall 
not-have a web depth-to-thickness ratio greater than 53. Accordingly, 
the following sections should not be used on the basis of full plasticity 
when subject to a combination of bending and axial thrust : 

36" x 12" x 150 lb./ft. U.B. 

33" x 11 t" x 130 lb./ft. U.B. 

For further information on the use of Universal and other sections in 
plastic design, designers are referred to Plastic Properties o[ Rolled 
Sections, British Welding Research Association. 
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一-u u甘←一---

METRIC 

叫叫时… D叩
f - , 1 of : .~， ~ -'-;-~~: 1 Root 1 between 1 Area 

Serial I I I _ 01 I _ 01 I Web I Flange I Radius I u;;;;::.u I of 

fMmete D B i r T r d 

~ ~ ~ I - - 1 - 1 - 1 - - I ~ 

21 x 8去 l 82 . 122 545 212 12'8 21"3 127 473 155'6 
73 109 539 211 11'6 18'8 127 473 138'4 
68 101 537 210 10'9 17"4 127 473 129'1 

62 92 533 209 10'2 15'6 127 473 11 7"6 

3 

18 x 7去 | 66 98 ,1 467 193 11"4 19'6 10'2 404 125'2 

60 89 464 192 10"6 177 10'2 404 113'8 
55 82 460 191 9'9 16'0 10'2 404 104"4 

50 74 '1 457 190'5 9'1 14'5 10'2 404 94"9 

16 x7 I 50 1 74 413 180 97 16'。 10'2 357 
45 67 409 179 8'8 14'3 10'2 357 85"4 

40 60 406 178 7"8 12'8 10'2 357 75'9 
36 54 403 178 7"6 10'9 10'2 357 68'3 

309 14 X 6~ : 45 67 364 173 9'1 157 10'2 
38 57 359 8'0 13'0 10'2 309 72'1 

34 51 356 171" 5 T3 11"5 10'2 309 64'5 

30 45 352 171 6'9 97 10'2 309 56'9 

12 x 6去 | 36 54 311 167 77 I 137 8'9 263 68'3 

31 46 307 166 67 11"8 8'9 263 58'S 

27 40 304 165 6"1 10'2 8'9 263 5 1"4 

IO x 51 1 29 43 260 147 I T3 127 7"6 216 55'0 

25 37 256 146'4 1 6'4 10'9 1'6 216 41'4 
21 31 251 146 6'1 8'6 1'6 216 39'9 

30 207 134 6'3 9'6 1'6 170 38'0 
25 203 133 5'8 1'8 1'6 170 32'3 
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ËA MS UNIVERSAL 
TAPER FLANGES 

Dimensions and Properties 

METRIC 

76fJ78 69119 3208 22l4542794 i 303 3198 484 
66610 60541 2755 2 1'9 4'46 I 2469 !' 262 2820 419 
61531 55942 2512 2 1"~ 1 4"41 I 2293 I1 239 2616 383 
55225 50243 2212 217 ' 4"34 I 2072 211 2362 340 

45653 40978 2216 19 '1 4'21 !~S~ I1 230 2229 366 
40957 36774 1960 19"0 4 '1 5 1767 ï 204 2012 325 
37039 33278 1746 18'8 4'09 1610 183 1830 292 
33324 29944 1547 187 4'04 1458 162 1654 260 

27279 24287 1448 17"0 3'91 1322 161 1502 257 
24279 21619 1269 16'9 3'86 1186 142 1343 226 
21458 19101 1104 16'8 3'81 1056 124 1191 198 
18576 16591 922 16'5 3'67 923 104 1046 167 

17215 1278 15 '1 l 3"87 1071 148 1210 I 234 
16038 14185 1026 14'9 I 378 894 I 119 1007 190 
14118 12495 885 14'8 37 1 794 103 893 165 
12052 10697 730 14"6 3"58 685 85"4 772 137 

11686 10243 988 13 '1 ! 3'81 752 119 843 187 
9924 8695 825 13 '0 373 646 99'5 ' 721 157 
8500 7455 691 12"9 3'66 560 837 623 133 

5748 633 10'9 3"40 504 86'0 ' 567 135 
5544 4866 528 10'8 3"33 433 72" 1 ' 484 114 
4427 3900 406 10'5 1 3"1 8 352 55"5 I 395 88'8 

2880 2493 354 871 3'05 279 313 837 
2348 2040 280 853 | 295 231 4 1"9 259 1 67"0 

In caKIllatlng the Net Moment of IneEtia about btabxl,e holes have been deducted from 
each fiange in accordance with the table on page 56. 
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PARALιEL FLANGES 

Dimensions , and Properties 

METRIC 

426 l 634 1 475 424 , 47' 6 , 77'0 15'2 
264 1, 393 419 4Ô7 I 3Ó'6 I 49'2 15'2 

, ~~~ I ~~! 397 400 | 川 38'2 15'2 
158 235 381 395 I 18'5 ' 30'2 15'2 

290 808'1 
290 500'9 
290 383'2 
290 299'8 

Core …I ~:~ 
476 427 I 424 甲 48'0 目 5 3'2 15 '2 I 290 607'2 

202 , 375 374 16'8 27'0 15'2 290 257'9 
119 14'5 I 23'8 15 '2 290 2257 
103 153 1" 362 , 370 12'6 , 207 15 '2 290 195'2 
87 129 356 368 l07 | l75 15'2 290 164'9 

12 x 12 i 190 283 I 365 322 ;, 26'9 , 44'1 15'2 247 360'4 
161 240 I 353 3Îâ ~ ' 23'Ó I 37'7 15'2 247 305'6 
133 l98340 1 3l4 l l92 | 3l4 15'2 247 252'3 
106 158 ' 327 I 311 157 I 25'0 15 '2 247 201'2 
92 137 13'8 21'7 15'2 247 174'6 
79 117 314 1 307 11'9 187 15'2 247 149'8 

97 308 I 305 I 9'9 15'4 15'2 247 123'3 

10 x 10 112 317 127 200 21 2'4 
89 133 276 I 261 I 15'6 25 ' 3 127 200 168'9 
72 107 267 , 258 ' 13'0 20'S 12'7 200 136'6 
60 89 26Ó I 256 iõ's 17'3 127 200 114'0 
49 73 254 254 j 8'6 14'2 12'7 200 92'9 

48 I 71 216 206 10'3 17' 3 10'2 161 91 '1 
40 59 210 205 9'3 14'2 10'2 161 75'8 
35 52 206 204 I 8'0 12'5 10'2 161 66'4 
31 46 203 203 7'3 11'0 10'2 161 58'S 

6 x 6 25 37 I 162 154 1 8 '1 t 11'5 7'6 
20 30 157 153 6'6 9'4 7'6 123'51 38'2 
157 23 152 152 j, 6 '1 6'8 7'6 123'5 1 29'8 
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「]EUNEVEP A RRSA LAιE且ιFιCAON G且ESUMNS x主xDimensions and Properties 

METRIC 

Moment ollnertia Radius 01 Gyration Elastic Modulu. Plastic Modulus 

Axi. x-x Axis Axis Axis Axis Axis Axis Axis 

Net y-y x-x y -y x-x y-y x-x Y气:y
二

cm4 cm4 cm cm cm3 cm3 cm3 cm3 

275140 4632 14247 7114 
146765 130634 I 55410 17' 1 I 10'5 1 7004 2723 8229 4157 
105672 93923 ! 40777 16'6 I 10'3 J. 5324 2039 6119 3103 
79110 70243 31008 16'3 10'2 4153 1570 4689 2384 

172391 154580 68057 16'S 10'6 9700 4979 

66307 58518 23632 16'0 9'58 3540 1262 3976 1917 
57153 50410 20470 15'9 9'53 3104 1100 3457 166S 
48525 427S9 17470 15'8 9'45 2681 944 2964 1430 
40246 35484 14555 15'6 9'40 2264 790 2482 1196 

78777 67879 24545 14'S S'26 4314 1525 510 1 2337 
64177 55230 20239 14'5 8 '1 3 3641 1273 4245 1947 
50832 43696 16230 14'2 8'03 2991 1034 3436 1576 
3S740 33282 12524 13'9 7'90 2368 806 26S0 122S 
32S3S 28204 10673 137 7'S2 2049 691 2298 1052 
27601 23700 9006 13'6 T75 1756 587 1953 892 
22202 19063 726S 13'4 7'67 1442 477 1589 723 

29914 27401 9796 11'9 67S 2070 741 2417 1132 
22575 20670 7519 11 '6 6'68 1634 576 IS75 S79 
17510 16025 5901 11'3 6'5S 1313 457 1485 695 
14307 13082 4849 11'2 6'53 1099 379 122S 575 
11 360 10389 3873 11 '05 6'45 S95 305 989 462 

7647 6830 2536 9 '1 7 5'28 708 246 802 374 
6088 5444 2041 S'97 5'1 S 5S1 199 652 303 
5263 4703 1770 S'89 5'1 6 510 174 568 264 
4564 4083 1539 8'81 5'1 1 449 151 497 230 

221S 1948 709 6'S3 3'86 274 91'S 310 140 
1742 1532 55S 676 3'SI 221 73 '1 247 111 
1263 1113 403 6'50 3'68 166 52'9 184 SO'9 

[n calculating the Net Moment of lnertia about x-x, holes have been deducted from 
each 自ange in accordance with the tab1e on page 56 , 
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UNIVERSAL BEARING PI也ES
PARAιιEιFLANGfS 

Dimensions and Properties 

METRIC 

Weight I 叩th I Wid由 I Thickne.s I I Dep也

Serial I 一丁一一--1 01 01 1 I 1 Root 1 between 
Size 1 per 1 p哑 1 Section 1 Section 1 Web 1 Flange 1 Radius 1 刷出

loot 1 metre I D B 1 t • I r I d 

丁-s 1丁s 1 Kg 口27门;;- 1丁;:;;- 1丁;;;- 1丁;:;;- 1τ?

14x 14去 I 117 , I 174 362 I 378 I 20'4 I 20'4 I 15'2 I 290 

102 152 376 I 17"9 I 17"9 I 15'2 I 290 356 

1) 89 133 15'6 I 15'6 I 15'2 I 290 352 373 

73 109 346 I 370 I 12'9 I 12'9 I 15'2 I 290 

12x 12 I 74 110 308 I 310 I 15'4 I 15" I 15'2 I 247 

53 I 79 
,, ,

"1 肉
，
‘

饨
，a

r3 1 1 299 I 306 I 1 1" 1 

57 85 254 I 260 I 14'3 I 14'3 I 127 I 2∞ 10x 10 

42 63 247 I 256 I 10'6 I 10'6 I 127 I 200 

11 

204 I 207 I 11"3 I 11"3 I 10'2 161 8x8 36 54 

在IE SECTJONS listed above 盯e known aU over the world and have been used in many 
varied types of structures; as foundations for bridges, b山ldings and heavy machinery; for 
wharv臼J steamsh..ip piers and mooring dolphins; and in numerous other 且tuations.

BrieHy，也eir advantage. arise from the ability to witbstand extremely hard driving and 
to develop a high bearing value. 

The cost of dri ving is low. because no secondary operations are req回red and extremely 
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UNIVERSAL BEARING PILES 
PARALιEL FιANGfS 

,y 

x---II---x 

'y - . ' 

Dimensions and Properties 

METRIC 

hω盹 I~Mo…皿酣m叫e阻酣n时t 。川f陆.f Inert阳e町酣圳喷叫ti门 问山 d叫G阳甘恻叫a咄U川 u阳s盹tic叫cM帕呻d由u且lu

sd4盹 I ~究主 l l A地x刻池ihs A跑 !吨 I ~均挝血. I 阳刨阳叫t臼刨a剖I 
---二二-二二I --~二『 工乙l 川 I y-y川l 玩i W l sm 

cm2 [ r~4 I __.A -[-----1卜-一---1--二 |

! … :"'‘川 cm I cm 1 c.时「二百-3 -1-τ了-

222'2 I 51134 I 18斜4 '5'2 9"1 , 2829 976 14 xl4去

193'6 1 43916 1 15799 15', 9'03 2464 841 

169'0 1 37840 I 13576 15'。 8'96 2150 727 

138'4 I 30515 I 10901 14'8 8'87 1762 588 
四

140'4 I 23580 I 7689 13'。 7"40 1532 496 12xl2 

100'4 1 16400 5292 12'8 7"26 1096 346 

108"1 I 12264 I 4188 107 6'22 965 323 10xl0 

797 1 8775 2971 10'5 6"1 1 711 232 

68'4 I 4987 1683 8'54 1 4'96 489 162 8X8 

?苦扭 扭扭;13
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-一 ~!R且Al 血TEFESF「 R! 马'「二"刮→-对t目k卡 zsT l 咀1 冒=不 STRUCTURAl TEES .,., , IJ 
4 口 CUT FROM UNIVfRSAιBfAMS l' 
立 Dimensions and Properties 

METRIC 

STRUCTÜRAι -YEES t?IM CUT FROM UNIVfRSAιBfAMS 

Dimensions and Properties 

METRIC 
Weight Widlh Depth Tbickness 

Serial 。f 01 Rool Slope 

Size per per Section Section Web Flange Radius Jnside 
fool metre B A , T Flange 

r 

~ravity I Mome叫Ine由 Radius of Gyration Elastic Modulus Area Centre CulFrom 
。f Distance Axis Axis Axis Axis Axis Axis UniveroaJ 

S田tiOD

C:" 
x-x y-y x-x y -y 芷-x y -y Beam 

uu lbs Kg mm mm mm mm mm per cent - 二二

cm2 cn哩 cm4 cm4 cm cm cm3 cm3 íns X ills X lbs 

12 x l8 85 . 126 305 459 11'3 21'9 I 19 '1 5'0 
75 112 304 455 15'9 23'9 19 '1 5'0 161'2 12'。 32665 6256 14'2 6'23 964 410 36 x 12 x 170 142'5 12'2 29000 5212 14'3 6'05 869 343 150 

Il{-x 1 6吉 76 113 294 425 16 '1 26'8 11'8 5 '。
65 97 292 420 147 217 11'8 5'0 144'2 10'8 24635 5331 13 '1 6'08 777 363 33 x 11 t x l51 123'4 11 '1 21351 4193 13'2 5'83 690 287 130 

IOtx 15 66 98 268 385 15'6 5'。
58 86 267 381 14'3 21'6 I 16'5 5'。

125'3 9'91 17510 3850 11'8 5'54 613 288 30 x 100 x 132 110'1 10'0 15477 3189 11 "9 5'38 551 239 116 

IO x 13去 57 85 256 346 14'S 237 I 15'2 5'0 
51 76 254 344 13'2 21'0 15'2 S'。

47 70 254 342 12'4 19'0 15'2 S'O 

108'2 8 '69 12025 3113 10'5 5'36 463 243 17 x l0 x ll 4 96'8 8'61 10727 2695 10'5 S'28 416 212 102 89'2 8'66 9926 2395 10'5 5 '1 8 389 188 94 

12 x l2 80 119 312 316 18'6 3 1'4 16'5 5'0 
60 89 307 309 14'1 23'6 16'5 S'O 
50 74 305 305 11'9 197 I 16'5 5'0 

15 1'8 9'00 1'02 501 481 24 x 12 x 160 113'8 6'66 I 8939 i 5286 8'86 6'81 369 344 120 94'9 6'45 7355 4237 8'80 6'68 306 I 278 100 

9 x l2 47 70 230 308 13 '1 22'1 127 5'。
42 63 229 306 11'9 19'6 127 5'0 
38 57 228 304 11'2 17'3 127 S'。

89 '1 1'62 7739 2127 9'32 4'88 333 185 24 x 9 x 94 797 1'56 6905 1838 9'31 4'80 300 161 刨72'2 1'62 6288 1592 9'33 470 276 139 76 

13 x lot 71 106 334 273 167 21'8 16'5 S'O 
63'S 95 332 2S'O 16'5 5'0 
S6 83 330 267 1 13'4 22'0 16'S S '。

134'8 5'56 7381 8032 7'40 7'72 340 482 21 x 13 x 142 120'6 5'36 I 6484 7046 7'33 1'64 300 425 127 106'4 6029 7'3 1 7'53 265 365 112 

8斗 x lot 41 61 212 272 12'8 21'3 127 S'。
36'S 54 211 270 11'6 18'8 127 S'O 
34 SI 210 269 10'9 11'4 127 S'O 
31 46 209 267 10'2 15'6 127 5'0 

77'8 6'68 1 5178 1604 8 '1 6 4'54 252 151 21 x 8击 x 82 69'2 6'61 4589 1377 8 '1 4 4'46 225 131 73 64'6 6'58 4278 1256 8 '1 4 4'41 211 120 68 58'8 6'58 3900 1106 8 '1 4 4'34 194 106 62 
L 11 
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4 芋快B 剖T STR'U'CTURAL -.τEES 
CUT FROM UNIVfRSAL BfAMS 

Dimensions and Properties 
• I I+- t 

METRIC 

STRUCTURA且 TEES

F手CUT FROM UNIVfRSAL BfAMS 

Dimensions and Properties 
METRIC 

Weight Width Depth Thickness 
。f 01 Root Slope 

三引
per Section S配tion Web Flange Radius Inside 

loot metre B A , T F 
Flange 

Ibs Kg mm mm mm mm mm per cent 

Gra时ty Moment 01 Inertia Radius 01 Gyration EIastic Modulus 
Area Centre 

?比
Cut From 

。f Distance Axis Axis Axis Axi. UniversaI 
Section C .. x-x Y气鱼' x-x y-y Bea皿

•---cm 2 cm cm4 cm4 cm3 cm3 ins X ;ns X Ibs 

7去 x9 33 49 193 234 11"4 5'0 
30 45 192 232 10'6 17"7 I 10'2 5'0 
27"5 41 191 230 9"9 16'0 • 10'2 5'。
25 37 190 229 9"1 14'5 10'2 5'。

62'6 5'56 2976 1108 6'90 4'21 167 115 18 x 7去 x 66 56'9 5'50 2699 980 6'89 4 "1 5 153 102 60 52'2 5'49 2479 873 6'89 4'09 141 91"3 55 47"5 5'43 2244 774 6'88 4'04 129 8 1'2 50 

7x8 25 37 180 207 97 16'0 10'2 5'。
22'5 33 179 205 8'8 14'3 10'2 5'0 
20 30 178 203 7"8 12'8 10'2 5'。
18 27 178 201 7"6 10'9 10'2 5'0 

47'5 4'81 1756 724 6'09 3'91 111 80'6 16 x 7 x 50 427 474 1572 634 6'07 3'86 99'9 71'0 45 
38'。 4'63 1381 552 6'03 3'81 88'0 62 "1 40 34'2 4'82 1280 461 6"1 2 3'67 83'6 51"9 36 

崎x7 22'S 33 173 182 9' 1 157 10'2 5'。
19 28 172 180 8'0 13'0 10'2 5'0 
17 25 171 178 T3 11"5 10'2 5'0 
15 22 171 176 6'9 97 10'2 5'。

427 4'01 1157 639 5'21 3'87 81 飞 73'8 14 x 6~ x 45 36"1 3'96 978 513 5'21 378 70'0 59'6 38 32'3 3'93 877 443 5'21 371 63'3 517 34 28'5 4'03 790 365 5'27 3'58 58'2 427 30 

6去 x6 18 27 167 156 7"7 137 8'9 5'。
15'5 23 166 154 67 11'8 8'9 5'0 
13'5 20 165 152 6"1 10'2 8'9 5'0 

34'2 3'20 636 494 4'32 3'81 51"5 59'3 12 x 6击 x 36 29'4 3'09 540 412 4'28 373 44 "1 49'8 31 257 3'07 475 346 4'30 3'66 39'2 4 1"9 27 

5~x5 14'5 22 147 130 T3 7"6 5'。
12'5 19 146 128 6'4 7"6 5'0 
10'5 16 146 126 6"1 8'6 7"6 5'0 

2TS 2'67 349 317 3'56 3'40 33'8 43'。 10 x 51 x 29 237 2'58 296 264 3'54 3'33 29'0 36"1 25 20'0 2'69 263 203 3'63 3"1 8 26'6 2T8 21 

5tx4 10 15 134 104 6'3 9'6 7"6 5'0 
8'5 13 133 102 s'8 7"8 7"6 5'0 

19'0 2"1 0 152 177 2'83 3'05 18'5 26'5 8x5斗 x 20 16'2 2"1 3 113 140 2'88 2'95 16'6 2 1"0 17 

1 -‘『
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METRIC 

L 

STRUCTURA且 TEES E主S~豆豆x叮
CUT FROM UNIVERSAι COLUMNS X • 日

Dimensions and Properties 

Weight Wid出 Deptb Tbickoess 
。f

中二:1EI叩Size SectioD Radiu8 I Inside 
foot I metre B A I t I T Flange r 

ins Ibs Kg mm mm I mm mm mm per cent 

METRIC 
Gravity h哩。ment of Inertia Radius of Gyration EJastic Modulus Area 
Ceo缸@

Cut From 。f Distance Axis Axis Axis Axis Axis Axi. Unive目aJ
Sectioo 

Cx x-x y-y x-x y-y x-x y-y CoJu皿n二
二
二
二
二二

二

cm2 cm cm~‘ cm‘ cm cm cm3 cm3 "ns X ins x lbs !:J 

16x7 79 118 395 191 18'5 。 |口
149'9 3'41 2886 15504 4'39 10'2 185 785 14 X 16 X 158 

二1

14去 x 7 68 ! 101 374 187 16'8 27'0 。
372 184 14'5 23'8 15'2 。

5 1'5 I 77 370 181 12'6 207 15'2 。

43'S I 65 368 178 107 17'5 15'2 。

129'0 3'32 2500 11816 4'40 9'58 162 631 14xI4去 x 136 
112'9 3'10 2099 10235 4'31 9'53 137 550 119 
97'6 2'92 1765 8735 4'25 9'45 116 472 103 
82'5 273 1451 7278 4' 19 9'40 96 '4 395 87 

Ilx6 I 53 79 311 164 157 25'0 。

4ó 68 309 160 I 13'8 217 15'2 。
39'S 59 307 157 i 11'9 187 15'2 。

32'5 48 305 154 9'9 15'4 15'2 。

100'6 3'04 1529 6262 3'90 7'90 115 403 12 x 12 x 106 87'3 2'86 1291 5336 3'85 7'82 98 '1 346 92 
74'9 2'69 1075 4503 379 775 82'5 294 79 
6 1'6 2'50 858 3634 3'73 7'67 66'6 238 6S 

IOx5 I 44'S I 66 261 138 15'6 。

36 54 258 133 13'0 20'S : 127 。

30 45 256 130 10'5 17'3 I 127 。
24'S 36 254 127 8'6 14'2 I 127 。

84'5 272 887 3760 3'24 6'68 79'9 288 10x 10 x 89 68'3 2'47 683 2951 3' 16 6'58 62'8 228 η 
57'。 2'24 535 2424 3'06 6'53 49'6 189 60 
46'4 2'05 416 1936 2'99 6'45 39'。 152 49 

8x4 I 24 36 206 108 10'3 
l73 i loz | 

。

20 30 205 105 9'3 14'2 I 10'2 。

17'5 26 204 103 8'0 12'5 I 10'2 。
15'5 23 203 102 T3 11'0 I 10'2 。

45'5 1'98 288 1268 2'52 5'28 327 123 8x 8 x 48 37'9 1'88 241 1021 2'52 5' 18 28 '1 99'5 40 
33'2 176 203 885 2'47 5' 16 237 86'8 lS 
29 '4 171 180 769 2'47 5'11 2 1'2 757 31 

6x3 I 12'5 19 154 81 8 '1 。

10 15 153 79 6'6 9'4 7'6 。7'85 12 152 76 6' 1 6'8 7'6 。

237 1'55 95 354 2'00 3'86 14'5 45'9 6 x 6 x 2S 
19'1 1'41 73 279 1'95 3'81 11'3 36'5 20 
14'9 1'43 61 202 2'03 3'68 9'9 26'5 15'7 

r 
111 

o 

…--.. 
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