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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under
licence from The British Standards Institution and came into effect
on 30 April 2009. It was prepared by Technical Committee PSE/15,
Flanges. A list of organizations represented on this committee can be
obtained on request to its secretary.

Supersession
This British Standard supersedes BS 10:1962, which is withdrawn.

Information about this document

The start and finish of text introduced or altered by Corrigendum No. 1
is indicated in the text by tags and (c1].

It should be noted that, apart from cast iron flanges, the hydraulic test
pressure applied to a flange joint is limited to one-and-a-half times
the highest rated pressure of the flange (see Clause 8).

This is a full revision of the standard, and introduces the following
principal changes:

e  Materials have been updated;

e The standard has been re-arranged to reflect the most common
used materials and types in service;

e Review of tables:

BS 10 flanges have been in use since 1904 and have been
developed continuously to meet increasing pressure and
temperature requirements. At the time of this revision, flange
joints with carbon steel pipe flanges for high temperatures and
pressures to the British Standard tables have been in service
throughout the world for periods equal to the economic life

of primary plant. The tables have therefore remained in the
standard for guidance.

NOTE When it is required to convert the figures in this standard from
imperial units into metric units it is recommended that the conversion
factors and the table of conversion contained in BS 350, “Conversion
factors and tables”, be used. Attention is also drawn to BS 2856,
“Precise conversion of inch and metric sizes on engineering drawings”.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright)
type. Its requirements are expressed in sentences in which the
principal auxiliary verb is “shall”.

Commentary, explanation and general informative material is presented
in smaller italic type, and does not constitute a normative element.
Contractual and legal considerations

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

© The British Standards Institution 2012 e iii
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Scope

This British Standard specifies requirements for a series of carbon
steel, alloy steel, cast iron and copper alloy flanges, and also
appropriate bolts and nuts, for use with pipes, valves and fittings
containing steam, oil, compressed air or water.

NOTE 1 The use of flanges complying with this standard for
temperatures below —17.8 °C (0 °F) should be agreed between purchaser
and manufacturer. These flanges may also be used on pipes, valves and
fittings carrying other fluids for which the same requirements for safety
and joint tightness are appropriate.

The applicability relationship between temperature and pressure for
the above materials is specified for each table of flanges in Table 2
and Annex B.

NOTE 2 The types of gasket, and gasket materials, and the surface finish
of the jointing face are matters for agreement between the purchaser
and the manufacturer. When a raised jointing face is specified the outside
diameter of the gasket should extend at least to the outside diameter

of the raised face. For steel flanges when a raised jointing face is not
specified, the gasket should be within the bolt holes.

Normative references

The following referenced documents are indispensable for the
application of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

BS 21, Specification for pipe threads for tubes and fittings where
pressure-tight joints are made on the threads (metric dimensions)

BS 84, Parallel screw threads of Whitworth form — Requirements

BS 916, Specification for black bolts screws and nuts — Hexagon &
square, with B.S.W. threads, and partly machined bolts, screws & nuts,
hexagon & square with B.S.W. or B.S.F. threads

BS 1580-1, Unified screw threads — Part 1: Screw threads with
diameters Vs in and larger — Requirements

BS 1769, Specification for unified black hexagon bolts, screws and
nuts — (UNC and UNF threads) — heavy series

BS 3410, Specification for metal washers for general engineering
purposes

BS EN 10090, Wrought steels in the form of bars, billets, and forgings,
up to 6 in ruling section, for automobile and general engineering
purposes — En series

BS EN 10025-2, Hot rolled products of structural steels — Part 2:
Technical delivery conditions for non-alloy structural steels

BS EN 10222-2, Steel forgings for pressure purposes — Part 2: Ferritic
and martensitic steels with specified elevated temperature properties

BS EN 13480 Parts 1-5, Metallic industrial piping
BS EN 14324, Brazing — Guidance on the application of brazed joints

BS ISO 10204, Iron ores — Determination of magnesium — Flame atomic
absorption spectrometric method

© The British Standards Institution 2012 o 1
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5.1

5.2

5.3

BRITISH STANDARD

Design temperature and pressure

3.1 The design temperature and pressure shall be stated by the
purchaser. The tables provided in this standard are for guidance only
and are based on historical data contained in previous revisions of
this standard. If verification is required, this shall be the responsibility
of the purchaser. One method of verification that could be used is

BS EN 1591-1.

3.2 Where there is an appropriate application standard the purchaser
shall ensure that the design temperature and pressure stated conform
to the requirements of that standard.

NOTE The temperature-pressure ratings given in Table 2 and Annex B
are design temperatures and pressures.

3.3 The pressure ratings, with the exception of those in the second
column in Table B.2, shall be applied to installations subject to
moderate shock such as might occur in an efficiently designed and
operated boiler feed main.

3.4 Where a system might be subject to more severe shock, the
purchaser shall make a suitable allowance when stating the design
pressure or the flange table.

Designation

Flange sizes shall be designated by the nominal bores of their
respective pipes as given in the first and last column of each table.

Flange dimensions

General

Flange dimensions shall conform to those specified in the appropriate
tables and Figure 3 to Figure 7.

NOTE The thicknesses and diameters of flanges specified are minima.

Raised jointing faces for steel flanges only
(see Figure 3 to Figure 6)

NOTE 1 Raised jointing faces specified in Table H, Table J and Table K are
recommended only for steel flanges.

If a raised jointing face is required on a steel flange specified in
Table A, Table D, Table E and Table F, the diameter shall be V2 in less
than the diameter of the inscribed circle touching the bolt holes.

NOTE 2 Raised jointing faces are not specified in Table H, Table J and
Table K because it is not customary to use them on these flanges.

Raised jointing faces as specified in Table R, Table S and Table T shall
be used.

Flange thicknesses (see Figure 3 to Figure 7)

NOTE 1 The thickness (T) specified in the tables includes a raised jointing
face having a height not exceeding "1s in. Where there is no raised face,

T is the thickness of the flange. If the height of the raised jointing face is
more than s in, the thickness (T) is increased by an equivalent amount.

The backs of integrally cast steel flanges shall be machined.

© The British Standards Institution 2012
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5.4

Table 1

BS 10:2009

NOTE 2 This machining may be either by spot-facing at the bolt holes
or by back-facing at the option of the manufacturer (see Figure 5). The
backs of other flanges may be left unmachined at the option of the
manufacturer unless otherwise specified by the purchaser.

After machining, the thickness of the flange shall be not less than the
thickness specified.

Flange drilling

Unless otherwise specified by the purchaser all bolt holes shall be
drilled, shall be equally spaced on the bolt pitch circle diameter, and in
the case of integral flanges the bolt holes shall be drilled off centres.

For %2 inch and % inch bolts, the diameters of the holes shall be

Y16 inch larger than the diameters of the bolts, except that for cast
iron flanges with % inch bolts the holes can be s inch larger than the
diameters of the bolts. For 34 inch bolts and larger, the diameter of the
holes shall be not greater than s inch larger than the diameters of
the bolts in all cases.

Flange materials

6.1 Steel flanges either forged, stamped or plate shall be manufactured
from materials conforming to the minimum requirements as set out in
Table 1.

NOTE Alternative materials can be used providing that the mechanical
properties at operating temperature are not inferior to those given in the
specifications set out in Table 1.

Flange materials — minimum requirements

Flange table Temperature range —17.8 °C to 427 °Ciinc.
(0 °F to 800 °F inc.)

A to J inclusive BS EN 10025-2, S235JR

K to T inclusive BS EN 10025-2, S275JR
BS EN 10222-2, P245GH
NOTE For the minimum requirements of steel that can be used for

flanges in Table A to Table H inclusive for temperatures from -17.8 °C
(0 °F) to 260 °C (500 °F), see Annex B.

6.2 Flanges shall be free from laminations and surface defects.

6.3 Where welding neck flanges are made from wrought steel the
direction of the fibres of the material in the neck shall be parallel to
the longitudinal axis of the flange.

6.4 If the purchaser requires certificates of the process, chemical
analysis of the specified elements and physical properties of the
materials, this shall be stated on the order. (See Clause 9).

6.5 When the purchaser requires the individual flange he has ordered
to be marked to identify the materials used, the system of marking

to be employed shall be the subject of agreement between the
purchaser and the manufacturer.

© The British Standards Institution 2012 ¢ 3
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7 Attachment of flanges

7.1 The method of securing flanges (other than integral flanges) to
pipes and fittings supplied complete by manufacturers shall be in
accordance with the appropriate application standard. Where there is no
appropriate application standard, the methods of attachment shall be
the subject of agreement between the purchaser and the manufacturer.

NOTE Where there is no appropriate application standard, the methods
shown in BS EN 13480, Parts 1 to 5 and BS EN 12449 should be regarded as
minimum requirements.

7.2 If flanges are to be supplied loose, they shall, unless otherwise
specifically called for by the purchaser, be prepared for attachment to
pipes as follows.

a) Steel flanges.

1) Boss flanges, sizes 6 in and smaller, screwed in accordance
with BS 21.

2) Boss flanges, sizes 7 in to 12 in machined in the bore to slip
over the outside diameter of the pipe or fitting; suitable for
welding.

3) Plain flanges "2 in thick and thicker, machined in the bore;
suitable for welding-on to form one of the types in the
appropriate application standard as required by the purchaser.
The purchaser shall specify the type of preparation required.

4) Welding neck flanges, machined in the bore to a diameter
to be specified by the purchaser, and suitably bevelled for
welding to pipes or fittings.

b) Copper alloy flanges. Machined in the bore to slip over the
outside diameter of the pipe or fitting; suitable for fusion
welding (where applicable).

8 Hydraulic testing of flange joints

8.1 This standard does not specify the hydraulic test pressures for
flanged pipes or components, details of which shall be obtained from
the appropriate standards which specify test pressures for pipes or
components but in any case, the test pressure to be applied to the
joint shall not exceed one-and-a-half times the highest rated pressures
for steel and copper alloy flanges, and twice the highest rated
pressures for cast iron flanges.

8.2 Where flanged assemblies are not covered by any standard
specifying test pressures but incorporate flanges conforming to this
standard, or where any assembly is to be used for duties of a special
nature, the test pressure shall be agreed between the purchaser and
the manufacturer.

9 Certification

The flange manufacturer shall use respective procedures to ensure
material traceability and to avoid material exchange and shall be
able to provide retrospective certification for the base material

used. Certificates shall be provided in accordance with BS ISO 10204,
Type 2.1 as a minimum but the purchaser may also request a 2.2 or 3.1
certificate at their option.

4 o © The British Standards Institution 2012
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10 Low temperature flanges and bolting

COMMENTARY ON CLAUSE 10

Alternative materials may be used provided that the mechanical
properties at operating temperature are not inferior to those given in the
specifications referred to below.

Flanges and bolting for low temperature duty shall conform to the
following minimum requirements.

a) Steel flanges either plate, stamped, forged or cast and bolting
material intended for use with pipes in accordance with BS 3603.
Pressure ratings for these shall be stated by the purchaser.

b) Where copper alloy flanges to this standard are used for
temperatures down to —200 °C (-328 °F), pressure ratings for
these flanges shall be stated by the purchaser. Guidance is
provided in Table B.3 or Table B.4, temperature range —17.8 °C to
121.1 °C (0 °F to 250 °F), and is based on historical data contained
in previous revisions of this standard.

NOTE 9% aluminium bronze to BS 2032 is a suitable bolting material for
the above low temperature range, but other copper alloys may be used by
agreement between the purchaser and the supplier.

6 e © The British Standards Institution 2012



:2009

BS 10

BRITISH STANDARD

l Nl - %l - - - £/ cl % 9T 6C 44 (¥4
l Nl - %l - - - £/ cl " ST Ve LT - 0c
¢/ Nl - %l - - - £/ cl ve % 9¢ 0C 6l
£/ Ml - Ml - — — Y cl €C A GC - 8l
£/ Ml — Ml — — — 9 cl LT 44 8l Ll
Y l — Ml — — — £/ cl % 0¢ Ve CC — 9l
9 l — l — — — £/ 8 %6l Ve LT ol Sl
£/ l — l — — — £/ 8 %8l Y& 0C EEL 14"
K3 £/ — Wer — — — Ve 8 il 6l 14} €l
Ve £/ — Ve el Ve €L Nl Ve 8 9l 8l Ve Tl cl
%% Ve — ey 74" e Ll Wl Ve 8 14 9l Ve 0l ol
¥ 3 - £/ #7ll %0l l % 8 e Cl Avl % 6 6
% 3 - £/ ol %6 £/ % 8 Al el %8 8
% 3 — Vel %8 %8 LZ4 % 8 7ol cl % L L
% 9
% M % ey Ve L e L Ve %% 1% 16 Ll 9 9
L
% W % V3 %9 9% 9 V3 % 14 78 oL %S S
% %% % Ve %S S Ve %% 14 L %8 8% 14
% Y% % Ve %S Wb M % 1% %9 8 1% hEe
¥ % % M 7384 e v %% %% 1% V%S WA %hEe €
(a*% L oY% M Az € W € %% % 1% S %9 € /%4
(a % % 9% %% % e e C % % 1% hi 9 % 4
@ % A %% Ve T /X4 % % 1% Y€ S e | wl
@ Ve A %% %% C e T &7 % 1% 5723 Ye v Wl il
(a %% 9% 3 % 9T &l 74 % 14 e hv il l
(@ % K4 9% % %l “l 74 % 14 L/X4 14 Ml 3
(a% " Ve % wnl W% | % %h 14 % ¢ Y € %z @)% @l
ul ul ul ul ul ul ul ul ul ul ul ul
4 & U ' E] g v o N d a H
SSOq Y}m
uo pamais
(v 'b14) | (€ *614) ureyd o SSOq YMm 10 )sed ssoq ssoq
ssoq Jo (g "61J) | ssoq Jo [eibajul| uO pamauds Ajjeibayul | joloo0iie Jo pua adid joays| (adid jo 210
utejd Jo |esbaul | }yBNnoIM 10 Ised uoli 3sed uoJl }sed | J9lswelp llewsie| yibua| AHO ._www._:m__u ._mﬂ_Eo:nh
1991s ybnoapp Aojje saddod ETCLEENTE N Asup | wnuwixepy | J918Welq ssog @sHoaso| sioq spwerp|  sbuey jo apisino uoneubisop
abueyy jo ssawdIyL (o (v Bi4) ssoq jo suoisuswiq Jo)owelq| Jo'oN| 9papyog| J91owelq| Srewixosddy az|s abuel4

(9 xauuy pue z 3|qe] 99s sbuiiel 1o}) sabuel) pabioy 1o }sed Ajjeibarul ‘ssoq ‘uleld jo suoisuawiqg V d|geL

7

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

"sobuely |eiBajul pue ssoq 104 3d3DX3 Ul g, UBY) S| SISSAUDIYY SN 03 d|gedipdeldul aq Aew 3 (V1)

"3]q1ssod Janaiaym paploae ag pjnoys sadid [933s 104 BZIS SIY1 1Y} PIpUBWWO3 SI 3 (H)

‘POPIDIXD 10U dJe SS0( 4O 100U 1B SIDBWRIP WNWIXeW 3yl 1Byl Yyans 34 ||eys 1nqg paidads jou aue siade] (7 pue g 'y) M

's}joq @y} uey} Jabie| Ul &, UBY) 910W J0U 3] ||BYS SI912WeIP Y} ‘DA0qe S9Z|S pue S} Ooq Ul §; 104

‘9A0Qe pue ul &4 S9Z|s JO S3|0q 3yl ueyly ,_wm._m_ ul 84 oq Aew S9|0y 1]0qQ 9y} JO sislswelp syl mwmcm_u_. uoJl 3sed 104 's3|joq
QY3 uey) Jabue| Ul 84 UBY) SJ0W 10U 3] ||BYS SI91SWEIP Y] ‘SA0QE S9ZIS pUk S}|0q Ul t J0J pue S}]oq ayl ueyl Jabue| ui 9y 3q [|eYs s3]0y dY3 JO SI918Welp Y1 ‘s}joq Ul 85 pue ul g4 104 (0) @

‘al1oq ul g 01 dn sabue|4 Aojje soddod yiim asn
Joy sadid Jaddod o sazis 8y} 104 6z NI S8 995 'sadid ol 1seD JO SI9}dWeIP SPISINO 104 ZZ/LY S8 PUL ZZ9 S35 “£1Z0L NI S8 ‘91Z0L N3 S8 03 49431 ‘sazis ad1d |931s Jo Al|iqe|iee 1o (H) (v
Ve L — — % C — — — %% 1 9€ 6L €8 EL 4
% 1 - — N — — — 7l 43 A EL 9L YA L9 99
“l — — 9l — — — il 43 L9 YA 0L 19 09
%1l — - %l - - - /N [43 YA 09 " €9 SS s
il — - wl - - - l 8¢ Y\ €S Y QS 617 1514
/N — - wnl - - - l 8¢ v 09 Y ¢S - 174
/N — - %1l - — — l 8¢ Ly 7 6¥ (374 [44
9Nl — — % | — — — l 144 4% %9 or 6€
9Nl — — %1 — — — l 144 (874 17834 — 9¢
il — — L/} — — — l 144 (0] niew 9€ S€
8l — — /" — — — l 0¢ 8¢ %07 143 33
l — — /" — — — l 0C Ve V€ YA LE — 0€
l — — /" — — — l 0z 333 v\ 9€ 0€ 6C
3 - — il — - - l 9l Y LE YA V€ 8¢ Lz
l — — /" — — — l 9l Y 0€ B33 9T 9C
L e L - e L - - - l Ll Y 6C (/43 - 144
L el - e L - - - l Ll % 8¢ LE 144 1 X4
L el - e L - - - l 4" % LT 013 - [44
ul ul ul ul ul ul ul ul ul ul ul ul

vy & 4 ' E] g v o N d a H
SSOq Y}m
uo pamalds
(v 'b14) | (€ *614) ureyd o $SOq Ym 10 )sed ssoq ssoq

e 0 150w | abroum 10| onyoms| earses| ‘mioueln| ibwsre| wbus oo oo (adic jo 2roa
1991s 3ybnoapn Aojje 1addo> a|qea|eN Asup | wnuwixepy | J918Welq ssog @sHogqjo| sioq Jerewelp | abuely jo ! ..wv_ﬂmw :o__am:.m_mwv
abueyy jo ssawIyL (o (¥ Bi4) ssoq jo suoisuswiq Jo12welq| Jo'oN| ISpapyog| J91owelq| Srewixoiddy az|s abuel4

(panuipuod) (g Xxauuy pue g a|ge] 93s sbuies 104) sabue|} pabioy 1o 3sed Ajjesbajul ‘ssoq ‘uied jo suoisuawiq V d|gel

© The British Standards Institution 2012

8



:2009

BS 10

BRITISH STANDARD

l l 9L l Nl e €] %09l Ll — — — — — | T| %ne6l| *%lC 9l Sl
l l 9L l Nl N 97| TSl 9l — — — - — 9| TL| %8lL| *%O0C @Sl 14
¥ L K3 Y l Nne 97| Tl Sl — — — — — Vel CL| "“WLL| %6l 143 €l
¥ L K3 Y l 4 Vel| %ell| NEL — —| %Pl| %€l %l | Tl 9l 8l v Tl 4}
3 K3 Y% 3 l Yl nwel| oL wll — —| %CL| %lLllL| %l | 8 143 9l % 0l ol
Ve 13 Y% 13 Y %l We| %6 %0l — —| %lL| %ol l %| 8 %ell| %l %6 6
Ve Ve % Ve £/ % 1 | 8 %6 — — oL| %6 9 %| 8 Wll| MeEl %8 8
K Ve % Ve £/ % 1 | %L 8 — —| %8 %% 8 9 %| 8 0l cl % L L
%z 9 %9
M B % M e il 9l WA — —| Y%L | %L Ve %| 8 6 Ll 9
%% 9 %9
M M % W Ve /W Vel| %G 9 — —| %9 | %9 Ve % | 8 8 ol ne S
M M a% ¥ Ve i %l| %V %S — —| %S ] Ve %| Vv L %8 hi v
Ve 273 a% Y% Ve l %l YAV A — —| %S [t W %| Vv ] 8 1% HEe
Ve Y a% % Ve l % l| %€ 14 — — | %V | %tV % %| Vv Ve S WL %hE €
9% 9% %% 7 G Y. Wl| TAE € — —|®z€ | % E % %| v S ] € he
9% 9% @ %% % G 3 Nl| %l Ye T — —| %€ |%T % %| v hi 9 % C 4
% % a?% % % Ve NL| Yl | 9%C — —| %C | T % A 9. € S %z | “l
% % a% Ve % % L| el |l — —| T | % 27 w| v | ME Ye v Wl "l
Ye % @ oY% % % £/ el |l — —| M 9l L h| v e A %l l
% a% @ 7 % % Y el | %L — —| %1 wil 7 Wi v L/X4 14 Wl 13
% a% @ K4 % % 9 8| Wl — — %l | %l % Wi v % C Y% € %z %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6y % 51 € by w 1 b r D) o) E| g v o N d a H
(saAjen 1o}
1da>x3)
(9 '61)
(sanjen }oau
(Aluo | 1oji1dedxa)| Buipem | (g bid) ssoq
soAjeA | (9 "Bi4) yrdu | Jo (f *6i4) | ulejd 10| yum uo ssoq
i0j) | Buipjam 1o $S0(Q 10 | SSO( JO | paMaIdS PRETY] yIou jo| ssoq
(s "614) | (¥ "b14) ssoq (€ '614) | |esbolul| 10 3sed @M3u Jo jo| 1001 jo
|eib6ayul 1o (g "614) uted 1o [ybnoim A|jeab ¥I9u | jo pud pua pua |1e 919 pua odid
[EEI uteid 10 |eabayul | 10 3sed -ojul| Jadey Jo| |lews| abuej| Jiadey| obie|| -weip| jews v 201s (adid
1sed Jo |eaboyul [EEIY Aojje | uoai 3sed Jo | yabu9j | 1e 1918 |1e 4930 Jo|1eJ919 | wnuw |je 99 | Yyibus) v,o_._mum j0 Eo.n
pabiog |ooasise) | ybnoippn | Joddod Aaup | Y1bua| |eroL| -weiq | -weiq | yrbua| -weiq| -ixepy | -weiq| ssog 1919 -weip| jeuiwou)
(£ "614) uoar (@ s¥oq |syjoq | -weip | abuejy | spisino| uoneubi
(9 "614) sy)pou 1sed J0J SHdau ol 614) ILPEE] Jo| 9] |jousye ajewl | -sap azis
abueyy Jo ssawPIyL Buip|am |991s Jo suoisuswiq | Jo suoisuswiq | SSOq jO suoisuswiq | -weig| ‘ON| 3jog| -weiq | -xoiddy abuel4
(g Xxauuy pue gz a|qe] 93s sbuiyeu 1o}) sabuej} yrau Buipjam pue pab.ioy Jo ised Ajjeabarul ‘ssoq ‘ule|d jo suoisuswiqg q d|gel

9

© The British Standards Institution 2012



BRITISH STANDARD

BS 10:2009

% ¢ x4 x4 — % C — — — — — — — — — %% 1 or L9 Yi0L 19 09
X4 % C % C — e — — — — — — — — — 7l 9€| YW09| % €9 SS 125
4 % C % C — 14 — — — — — — — — — Nl ZE| % SS| %8S 67 87
14 /x4 ne — 14 — — — — — — — — — 7l 8C| %TS| Y%SS — 514
9l N e - 91 — — — — — — — — — il 8C| 6| %CS 134 a7
el 4 4 — Ve L — — — — - — — — — ni ve| ov| %ev ot 6€
L 9l 9l — Ve L — — — — — — — — — ni 44 | %oy — 9€
L 9l 9l — Ve L — — — — — — — — — /" 44 474 St 9€ S€
%l Y%l %l — %l — — — — — — — — — L/ 0c o &V 143 133
%l % L % L — %l — — — — — — — — — %l 0C| %9g| ¥i6E — 0€
%hl % 1 % 1 — %l — — — — — — — — — nl 0C| % SE| "8t 0€ 6¢
%l “l %1l — %l — — — — — — — — — l 0C| YA€E| Y SE 8¢ Le
%l % 1 il % 1 % 1 — — — — — — — — — l 9l | ¥%6C| %CE — 174
%l %l 7l % % 1 — — — — — — — — — l 9l| %8¢ LE 144 €¢
7l "l nl /" %l — — — — — — — — — l 9l | @ /LT 0€ — 44
"l nl %l L/ %l — — — — — — — — — 9 9l | % 9T 6C 44 (¥4
i il %l L/ il — — — — — — — — — £/ 9l | ¥et| % LT — 0C
%l Nl l %l /" — — — - - — — — — 9L cl ve| %9t 0c 6l
%l Nl l %l 7l — — — — — — — — — YL cl €¢| " ST — 8l
%l Nl l %Nl %l — — — — — — — — — 9L cl| % 1T Ve 8l Ll
l l 8 l %l — — — — — — — — — 9L | %0T| % — 9l
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
61 %1 51 & g w 1 ] r 5 b} 3 g v o| N d a H
(seAjen 1o}
1dadx3)
(9 '61)
(sanjen }oau
(Aluo| 1oji1dedxa)| Buipem | (g bid) ssoq
saAjeA | (9 "Bi4) ypau| Jo (p 614) | uleld 1o | yum uo ssoq
i0j) | Buipjam 1o $S0Q 10 | SSO( JO | paMaIdS PRETY] yIou jo| ssoq
(s "61d) | (7 *B14) ssoq (€ 614) | |esbolul| 10 3sed (@3u Jo jo| 1001 jo
|eabaul 1o (g 614) ute|d 1o [ybnoim Ajjesb6 Jou | Jopus| pud pus|jei9@| pud odid
19918 ureid 1o |eabayur | 1o 3sed -9l | Jadey Jo| |lews| abuej| uiadey| obie|| -welp| |ews v 201s (adid
jsed 1o |eiba3ul |9®1s Aojje | uoup ysed Jo | y1bugj | 1e 1919 |1e 43D Jo[1eJ919 | wnuw |le .3l |yibus| u,o_._w«w j0 Eo.n_
pabiog |9oasise) | ybnoipp | Joddod Asup | Y1bua| |eroL| -weiq | -weiq | yrbua| -weiq| -ixepy | -weiq| ssog 1919 -weip| jeuiwou)
(£ "614) uoar (@ s¥oq |sijoq | -weip | abueyy | spisino| uoneubi
(9 "614) sypou 1sed J0J SHdau ol 614) LB Jo| 9] |jousle ajewl| -sap azis
abueyy Jo ssawIyL Buip|am |991s Jo suoisuswiq@ | Jo suoisuswig | SSOq jo suojsuswiq | -weiqg| 'ON| 3og| -weiq | -xoiddy abuel4
(panuiau0d) (g Xauuy pue z a|qe] 93s sbuiies 1oj) sabuely ypau Buipjam pue pabioj 10 1sed Ajjesbarul ‘ssoq ‘uiejd jo suoisuswiqg g 3|gel

© The British Standards Institution 2012

10



:2009

BS 10

BRITISH STANDARD

3y} uey} Jabue| Ul 84 UBY} 2JOW J0U 3q [|BYS SISIDWEIP 3Y}) ‘DA0ER SIZIS pUe S}OQq Ul ¥ 04 pue s}|oq ay} ueyy Jabue| ul 9y 39 [|eYs s3]0y 3y} JO Si91dWelp Y} 's}|oq Ul 8 pue ul 2 104 (O)

[ ) 'sabue|} |e4B63UI pue ss0q 10} 3dAdXD Ul 74 UBY] SS9 S9SSaUDIYY 9sn 03 d|qedipeldwi ag Aew 3| (91 pue Sp)

"PAPaIIXd 10U dJE SS0q JO 100 1B SI91BWEIP WNWIXew 3yl 1yl Yans aq ||eys Ing palyidads Jou ale siade] (73 g 'V)

"3]q1ssod Janaiaym paploae ag pjnoys sadid [933s 104 BZIS SIY1 1y} PIPUBWWO03 SI 3 (H)

‘paulejulew s| H pue y sidlawelp buipuodsaliod
33 USDMIBQ DUBIBHIP dY3 JBY} UINS 3q [[BYS y UOISUBWIP ‘s310q 418y} Aq pareubisep sadid 104 ‘H yum d>uepiodde ul sid3awelp apisino yym sadid o3 Adde paje|nges si3dwelp 8yl () (g

's}joq ay3 uey} Jabie| ul g, UBY) I0W 30U 3] [|eYS SI91dWeIP dY} ‘DA0gE SIZIS pUe S}oq Ul §; 104

"9A0QE pUE Ul 8% S3ZIs JO $3|0q dY3 Uey} Jabie| ul &, aq Aew sa|oy 3|0q dY} 4O sid3dwelp ay} sabuejy uodl 3sed 104 's}oq

‘aloq ul g 03 dn sabue|4 Aojje Jaddod yiim asn
Joj sadid uaddod 4o sazis aY3 104 6yHZL NI $8 996 "sadid uoJl 3sed JO sI913Welp SPISINO 104 2Z/Y S8 PUB 229 S8 995 "£1Z0L N3 S8 ‘91201 N3 Sg 01 43421 ‘sazis adid [231s Jo Aujiqe|iene 4o (H)

— — hi — Ve € — — — — Wi | %acl — — — ¢| 09| %o0¢€l gel — ozl
— — 14 — hEe — — — — Wyl ELl — — — e | 99| % LLL| % LTl — 801
— — % € — A€ — — — — %E| %00l — — — e | S| A S0l | % 601 — 96
— — e — 9. C — — — — 9,.2| %188 — — — Vel | V| %76 | %96 — 78
— — € — Ve T — — — — 9,.C Z8 — — — wi| vy 98 | %68 — 8L
% ¢ E/X4 E/x4 — % ¢ — — — — — — — — — AWl vr|%eL €8 EL 4
x4 % C % C — x4 — — — — — — — — — % 1 o | €EL | A9L A L9 99
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6y %1 51 & g w 1 b r D) o) E| g v o| N d a H
(seAjen 1o}
1dadx3)
(9 '61)
(sanjen }oau
(Aluo | 1oji1dedxa)| Buipem | (g "bid) ssoq
soAjeA | (9 "Bi4) yrdu | Jo (f 6i4) | ulejd 10| yum uo ssoq
i0j) | Buipjam 1o $S0Q 10 | SSO( JO | paMaIdS }I9u yIou jo| ssoq
(s *614) | (¥ "B14) ssoq (€ '614) | jeabayur| J03sed @3u jo jo| 1004 jo
|eib6ayul 1o (g "614) uted 1o [ybnoim A|jeab ¥I9u | jo pud pua pua|jei9ld| pud odid
[EEI uteid 1o |eabayur | 10 3sed -oul| Jadey Jo| |lews| abuej| uadey| obie|| -weip| |ews v 201s (adid
1sed Jo |eaboyul [EEIY Aojje | uoui 3sed Jo | yabu9j | 1e 1918 |1e 4930 Jo|1eJo1e | wnuw |je 99 | Yyibus) v,o_._muw 40 310q
pabiog| [ed1sised | 1ybnoipn | saddod Asup | Y1bua| |eroL| -weiq | -weiq | yrbua| -weiq| -ixepy | -weiq| ssog 1919 -wep| jeuiwou)
(£ "614) uoar (@ s}oq | syjoq | -weip | abueyy | spisino| uoneubi
(9 614) sypou 1sed Joj SH)Pau ol 614) ILPEE] Jo| 9] |jousye ajewl| -sap azis
abueyy Jo ssawIyL Buip|am |991s Jo suoisuswiqg | Jo suoisuswiq | SSOq jo suoisuswiq | -weig| 'ON| 3jog| -weiq | -xoiddy abuel4
(panuiau0d) (g Xauuy pue z a|qe] 93s sbuiies 1oj) sebuely ypau Buipjam pue pabioj 10 3sed Ajjesbarul ‘ssoq ‘uiejd jo suoisuswiqg g 3|gel

1

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

Nl %l %l 7l %l - - - - - - - L2 9l €C YA GC - 8l
%Nl %l %l 7l %l - - - - - - - L L %l 144 8l Ll
l 7l nil l nil - - - - - - - YL cl| %o Y CC - 9l
l /" ni l ni e €| %9l Ll — - - YL cl| %6l Ve LT 9l Sl
l %l %l l ni N 9,.C| TaGl 9l — - - 9L cl| w8l v 0C =L 14"
l l l l %l 9 9.C| Tl Sl — — — Y Ll %l 6l 14" €l
l l l l %l 4 %el| “eedl NEL| Ya EL| PEEL %l 9L cl 9l 8l e Tl 4}
9L £/ EZ2 k22 l Y | ne 8.0l ALl o%eCl| %LL Ml 13 Zl 14 9l %0l ol
WVer YeL VL VL l %l e Y% 6 &% 0L | %% 0l %0l l 3 L vl nvl % 6 6
K3 K3 Ve Ve l %l C| %48 %6 %1 6 %6 8L 3 8 Al el % 8 8
K3 K3 Ve Ve l %l C| el 8 %8 % 8 ¥ Ve 8 70l cl % L L
% 9 % 9
M M M M L72 "l gl L hL s L 3 3 8 6 Ll 9
9% 9 %9
ML M 9% SN 8L il %l| %S 9 Y9 9% 9 K3 % 8 8 1] %S S
W M % % L7 7l % | Ve 7 %S NS "eg Y % 8 G w8 %% 14
Y% Y 3 % 9% Ve L %l WY 8% %G | utv Wi % 8 %9 8 14 NE
Y% Ve QM % Ve l ¥%l| ®uE 14 3% e v % % 14 Y% S WA NE €
e Ve 3 % i e ¥ Nl e e WA € % € % % 14 S %9 € %4
Y% Y6 a% %% Ve Ve Nl| ®ac Ve T NneE | Yad % % 14 A 9 % [4
% % ERady % %% Ve wnl| %l Ve T Ve C /X4 % % 14 8. € S %z | %l
% % e oY% % ¥ L %l e L %% C We T YL % v | € Vet Wl /WA
% 3% (%6 9% % % 8L %%l Ml 9T &l L % 14 e hv “ul l
% a% a” 4 % % &L 73" el Ve L %l A % 14 & c 14 Ml K3
% 3% a” K4 % %% &L £/ Ml %l 9% | % % 14 % ¢ Y € 2754 %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
57 %1 g & g w 7 ] r E| g v (o) N d a H
(saAjen (senjen
10 1dodxa) | Joj 1dedxd) (€ '614)
(9 *614) yp3u | (9 "614) dIU uleid Jo ssoq
(Ajuo | Buipjom Jo| Buipjam Jo $s0q 10| ylm uo ssoq
sanjen 10y) | (¢ B14) ssoq | (¢ "Bid) ssoq |eabajul | pamais JPU| (g PBU | Jo o001 ssoq
(s 619) 10 (g°614)| 410 (g°6Bid)| wybnoim 10 158> Jopud| jopua| )ei9ld| jo pud
adid (edid
|eiba3ul uteid Jo | uieid Jo jeub 101sed | Ajjeabayur |  uadey | ydsu jo llews obiue|| -welp| |ews Mmpm ol 108310
19915 158D |eabaqul|  -91ul |991S Aojje | uourised Jo| yibus|| 1e 4919 | 1B 91O wnuw | 1e 919 | Yyibus| 1919 L_w_awEmu”v _mﬂ_E o:.w
10 pabio4 |991s 1seD) ybnoupp J1addo> Aaip | yibuaq |elol | -weiq| -weiq| -Ixep| -weiq ssog (@ SHOG -weip| sbueyy wv_mumo :o_um:m_
(9 613) o (61d) JO U919 | Ss)oq| 9P| }JOIND 9)ew | -sop 9zIs
abuey Jo ssawpPIyL s)pau Buip|am |991s Jo suolsuswiqg ss0q JO suoisuawiqg -weiq | Jo 'oN jjog| -weiq| -ixoiddy | obuely

(9 xauuy pue z 3|ge| 93s sbuiyel 1oj) sabuej} yrau Buipjam pue ‘pabioy 1o 1sed Ajjesbarul ‘ssoq ‘ulejd jo suoisuawilg 3 d|gel

© The British Standards Institution 2012

12



:2009

BS 10

BRITISH STANDARD

9U3 US2MISQ 92UIIBHIP 3Y3} 3By} YdNS 3 ||BYs Y uoisuswip ‘saioq J1ayy Aq pareubisap sadid 104 H Y3m adueplodde ul sia3dwelp apisyno yum sadid oy A|dde parejnges siarawelp ayl ()

"s}joq ay3 uey} Jabie| ul &, UBY) 3I0W J0U 3] [|eYS SI91dWeIP Y} ‘dA0JE SIZIS PUe S}|Oq Ul b JO) pUe s} oq dy} uey3 Jabie| ul 9y 34 [|eys s3]0y Y} 4O Sid}dWelp dY3 ‘s}oq Ul 8 pue ul z; 1o4 (0)

"PapPaIIXd 10U e SS0] 4O 00 } SID}DWEIP WNWIXew ay3 3ey3l yans aq |[eys Ing paijdads jou ale siade] (7% g V)

[F2) "sebueyy |esBajul pue ssoq 4oy 1dadxa Ul g4 Uey) 3| sassaUdPIYL 3sh 0} 3|qedideldwi aq Aew 3 (°L pue <)

"9|qissod Janaiaym papione aqg pjnoys sadid [991s 10} 3zIs SIY} 1Y} PapUIWWOI3I S } (H)

‘pauleiuiew si H pue Y sia1awelp buipuodsaiiod

's}|oq @y} uey} Jabie| ul &4 ueY) 3I0W 10U 3] ||eYS SI912WeIP SY} ‘D9A0Qe SIZIS PUe S}Oq Ul 8 104
"9A0Qe pPUB U| 8 S9ZIS JO S}Oq dY} uey3 Jabie| ul 8 9q Aew sajoy 3|0q aY} JO sid1dwelp ay3 sabuejy uodi 3sed 104

‘aJoq ul g 01 dn sabue|} Aojje saddod yiim asn

104 sadid uaddod 4o s8zIs 2Y3 104 6yHZL NI S8 996 "sedid Ul 3sed 4O sId}3WeIP SPISINO 104 77/ S8 PUR 2291 S8 995 "£1Z0L NI S8 ‘9LZ0L N3 Sg 03 42424 ‘sazis adid [233s J0 Ayjiqe|iene 1o (H)

% C #%E NE — % C — — — - — — — %l €| % SS Y 89 61 1%
% C € € — % C — — — — — — — %l 8Z| TS Y& GG — St
e Ve C kx4 - e - - - - - - - %%l 87| wev % ¢S &v (474
e % ¢ % ¢ - e - - - - - - - %l vzl wov % 6v o 6€
4 he he - 4 - - - - - - - 7l 144 134 YA 91 - 9€
4 he he - 4 - - - - - - - 7l 144 [474 14 9¢€ S€
4 e e - 4 - - - - - - - 7l 0c ot 134 Ve 133
9l N %N - 9l - - - - - - - 7l 0Z| %9€ v\ 6€ - 0€
9l 9 9N - 9l - - - - - - - i 0Z| % SE v\ 8€ 0€ 6C
Yl [4 4 — L — — — - — — - %l 0Z| %ee Ve GE 8¢ Lc
“l 9l 9l wl % 1 — — — — — — — %l 9l| %6l Y CE — 144
%l Ve L Yl %l % L — — — — — — — l 9l| %8¢ LE ve €C
% Ve L Yl %% nl — — — — — — — l 9l| WLt 0€ — ac
% %l % L %1l nl — — — — — — — l 9l| %9t 6¢C 44 (¥4
il wnl wnl il wnl — — — — — — — ¥ 9l " GC Y LT — 0¢
/" %l %l 7l %l - - - - - - - & 9l Ve % 9C 114 6l
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
67 %1 51 & g w 7 ] r E| g v (o) N d a H
(seAjen (sanjen
10j 1dodxa) | Joj 1dedxd) (€ "b14)
(9 *614) yp3u | (9 "614) U uleid Jo $soq
(Ajuo | Buipjom 1o | Buipjam io ssoqJo| Yum uo ssoq
sanjen 10y) | (¢ B14) ssoq | (¢ "Bid4) ssoq |eabajul | pamaids JRU| (g PBU| Jo 001 ssoq
(s 61q) 1o (g°614)| 410 (g°6Bid)| wybnoim 10 1s€d> Jopud| jopua| 1ei9d| jo pud odid (adid
|eiba3ul ute|d Jo | uieid Jo |eub 101sed | Ajjeabaqur |  uadey | ydsu jo llews obiue|| -welp| |ews Mmpm 0| 10810
19915 158D |eabaqul|  -91ul |991S Aojje | uoirised jo| yibus|| 1e 4919 | 1B U910 wnuw | 1e 4919 | yibus| 1919 L_w_awEmu”v _mu”:E o:nw
10 pabio4 |9®1s 1se) ybnoupp J1addo> Aaip | yibuaq |erol | -weiqg| -weig| -Ixepn| -weiq ssog @ SHod -weip| sbueyy wv_muio :o_um:m_
(9 614) o (61d) JOo U919 | Ss)oq| 9P| JOINd 9lew | -sap azIs
abueyy Jo ssawpIyL s)pau Buipjam |991s Jo suolsuswiqg ss0q JO suoisuawiqg -weiq | Jo 'oN jjog| -weiq| -ixoiddy | obuely

(panuiauod) (g Xxauuy pue g a|ge] 93s sbuiyes 104) sabuejy ypau Buipjam pue ‘pabioj 1o 3sed Ajjesbarul ‘ssoq ‘uleld jo suoisuawig 3 d|gel

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

% 1 el %1 wl — — — — “nl % 0¢ — — — %l 0¢ 144 % 9¢ — 8l
%l Yl %l %l - - - - %l %6l — — — l 0T €¢ T4 8l Ll
il % 1 ni %l - - - — %1l 8l — - - l 0¢ Ve LT 144 — 9l
il %l /. % ne % €| %9l /WA %1 /WA — — — l ol 7% 0C Y T ol Sl
il %1l 7l %% 1 he % €| WGl v 91 % 1 %91 — — — l 9l %6l Ye LT @Sl 14
%l %l %l i ne % €| Wil /81" il 8 ql — — — l 9l 78L&l % 0C 14 €l
%l %l %l /" e NE| hell L72} "l vl | %%Sl| %El nl 8L 9l /WA i 6l %l cl
l %l l %l 14 2¢| %0l e Ll Nl Vell| %% cl| %Ll Ml 9. cl Sl Ll %0l ol
l %l l 7l [4 9.C| %6 % 0l %l %0l | %Ll | %0l l 9 Zl 143 9l %6 6
l l l %l L % C| 28 %6 %Nl % 6 LL| %6 ¢/ Ve cl K xq" hl %8 8
Y k7 £/ l %l NWT| e L %8 l %8 | %6 %8 YL Ve Zl hll €L % L L
% 9 % 9
Y k7 9 l %l e i l % L hW8 | %L Ve Ve Zl 0l Zl 9
%% 9 %9
Y k7 Ve l %l NWe| %S 19 l %9 HWiL | %9 Ve Ve 8 YA 6 Ll NS S
3 3 ML 8L 7l | %YV %S Y S 9 S 3 % 8 NiL 6 hi 1%
V3 K3 % L7 l %el| Uty 7874 8L %V | ®¥eS [t W % 8 L %8 14 nNE
% % Y% Ve l Vel | € 14 Ve Ny NG | %V ¥ %% 8 %9 8 %hE €
% % % Ve Y% Hl| EAE % € 3 %E | ¥alv | WE % % 8 Y% S (WA € He
% % 72 e Ve %l| ®d x4 13 € | ®e€ |%l % % 14 S %9 % C 4
% % 72 %% Ve Yl Yl Y % e %l | it % %% 14 N nS Tz | wl
% % % %% Ve el | el M T %% 14 T | % WL %% 14 9. € A S Ml /"
Y a% % % % Nl| %1 L % % 1 74 9l YL % 14 %Y. € %V @l l
Y a% oY% % %% YL %kl e L % il Y% L %l YL % 14 L/84 14 Ml 13
Y a% Ve % ¥ YL 9 Wl % l hWl | %1 % % 14 % ¢ Y € %z %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
61 & £ ' w 1 b r D) b} E| g v o N d a H
(sanjen
10} 1dadxd)
(Aluo | (9 '61d) dau | (g *613)
soAleA| Buipjom ao | ulejd io ssoq
10j) | (7 "B14) ssoq| ssoqio| yum uo ssoq | ssoq
(s "b14) 10 (€ '614) | |esboruUl| pOMBIdS @X3u pRETT] I8u | Jo 1004 jo
|eabaqui | uteld 1o jeab | 3ybnoim 10 1sed jopua| jopus Jopus|iei9nd| pus
|991s| -9jul[9d)s| Joised | Ajjesbojul | Jadey| ypau jo| [ews obue|| sadey abie|| -welp| |jews adid (edid
1sed Jo 1ybnoim Aojje | uourised Jo| yibuoj| e 1919 | 1B ISID Jo| 1eu919| wnuw (jesds| Yibua) __.wm«m vmo j0a S.o_
pabiog Jo3sedy | Jaddod Aaip | y1bua |erol | -weiqg| -weiq|yibuay| -weiq| -ixep | -weiq ssog J10weip | eurwou)
(£ *614) uoat (@ s¥oq | syoq abuej| apisino| uoneubi
(9 "613) spau 1se J0j SyPdu ol b14) Jo 1918 jJo| Jajdwelp | jo 1919 ajew | -sap azIs
abuey} Jo ssawpIyL Buip|am |991s jo suoisuswiqg Jo suojsuawiqg ssoq Jo suolsuswiqg -weig| ‘OoN| ®pip3og| -weiq| -ixoiddy | obuely
(g Xxauuy pue gz 3|ge] 99s sbuilel 1o}) sabuej} yrau Buipjam pue ‘pab.ioy 1o ised Ajjeabalul ‘ssoq ‘ule|d jo suoisuswiq 4 3|gel

© The British Standards Institution 2012

14



:2009

BS 10

BRITISH STANDARD

9U3 US2MIBQ 92UIBHIP 3Y3} 1By} YdNs 3 ||eys Y uoisuswip ‘saloq J1ayy Aq pareubisap sadid 104 'H Yy3m adueplodde ul siardwelp apisyno yum sadid o3 A|dde parejngel siaawelp ayl ()

17) "sebue|y |eib6a1ul JO sabue|) ss0q J0) 1dadXD Ul 74 UBY] SS9 S95SaUMDIYY 9sn 0} d|qedieldwi ag Aew 3 (L1
[19) 131 14 550Q 10} Y | Py 19 q

"9|qissod Janaiaym papione aqg pjnoys sadid [991s 10} 3zIs SIY} 1Y} PaPUBWIWOII S 3 (H)

‘paulejulew si H pue Y si21awelp buipuodsaiiod

"POPaIXD JOU BJE SO JO 00U Je SID}BWEIP WNWIXeW dY} Jey} YdNs 3q ||eYs Inq paydads Jou aiesiadel (389 V)

"9A0Qe pUB U| 8 S9ZIS JO S}Oq dY} uey3 Jabie| ul 84 99 Aew s3|0y 3j0q aY} JO si91dwelp 3y} sabuejy uodi 3sed 104
'$/0q 2y} ey} J36Je| Ul 8, UBYY 210W 30U 3] ||BYS SI913WEIP 3y} ‘DA0CE $32IS PUE S} OQ Ul ¥ 104 pue 530q 3y} Uey) Jab.e| Ul 94 9 ||eYS S3|0Y dY} JO SIS}DWEIP dY1 'SHOQ Ul 8 PUB U1 %, 104 (0) (g

‘al1oq ul g 01 dn sabue|4 Aojje soddod yiim asn
1oy sadid uaddod 4o sazis 9Y3 104 6yFZL NI $8 996 "sadid uoJ] 1sed JO SI913Welp SPISINO 104 7Z/Y S8 PUB 2291 S8 995 "£1Z0L N3 S8 ‘91201 N3 Sg 01 4o4a4 ‘sazis adid [231s Jo Aujiqejiene Jod (H)

% ¢ Y% € - % ¢ - - - - % ¢ % ¢S - - - %l ov| %9S| %09 6 8
% C % € — % — — — — % ¢ A 67 — — — nl 9¢€| % ES LS — 14
%4 % € — [/%4 — — — — [7%4 14 — — - %1l 9€ 0S| "MeEs 134 474
% C /B3 - % C - - - - % C 134 - - - %l 9€ Ly| %0S o 6€
ne € — e — — — — e Ve 6€ — — — %1l CE| %hEV| %9V — 9€
e € — e — — — — e Ve 8E — — — %l E| %y | %Sy 9€ S€
e x4 - e - - - - e % 9¢€ - - - "l [43 (017 134 143 €€
4 % ¢ — [4 - — - - [4 % EE - - - ni 8¢ LE or — 0€
4 % ¢ — 4 — — — — 4 %43 — — — %l 144 9¢ 6€ 0€ 6¢
9l % ¢ — 9l — — — — 9l v\ 0€ — — — il vZ| ve€e| % 9E 8¢ Le
% 1 e % 1 %l - - - - Yl LT - - - ni vZ| v%0€| YEE - Ve
% e % | Yl — — — — v L E/2°T4 — — — %l vZ| vee6C| e 144 €¢
“l Nne wl % 1 — — — — % 1 Ve 7T — — — %l vZ| %8¢ L€ — 44
%l [4 wl % 1 - - - - % 1 v €T - - - %l ve| @ Lle 0€ [44 (¥4
“l 4 wil % 1 — — — — % 1 Ve CC — — — %l vZ| %9c 6C — 0¢
% 1 Ve L %l wl — — — — wl % 1T — — — %l 0Z| "ee| %LC 0z 6l
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6y 4 & ' w 1 N r D) b} E| g v o N d a H
(seAjen
10} 3da7xa)
(Ruo | (9 °613) pau| (g "Bid)
sanlen | Buipjamio| uleld 1o ssoq
10y) | (¥ 614) ssoq $soq JOo| Yum uo ssoq
(s "613) 10 (g°614)| |esbanulI| pamas (@ ?u pRENT] 8u | Jo 1001 ssoq
|eaboyui | uteyd 1o jeab | 1ybnoim 10 1sed jopus| jopus Jo pus | 1e 4919 | Jo pud
|991s | -9jul |991S 1013sed | Ajjesbaqul Jadey | ypou jo| [ews abie|| uodey abie|| -welp| |ews adid (edid
1sed Jo 1ybnoim Aojje | uourised Jo| yibuo|| e 1919 | 1B U910 jJo| 1eu919| wnw | jeusns| Yyibus) _MMK umo j0a ._o.n
pabiog 10 158D 1addo) Aa1n | yrbua |erol | -weiqg| -weiq| ypbusl| -weiqg| -ixep| -weiq ssog 1919 Ja18Welp | [euiwou)
(£ "614) uou @sHoq | syoq| -weip | abueyy| opisino | uoneubi
(9 '614) 1sed Joj Sydau 6 (v "614) }0 1919 JO| 3D | JO I2d @jew | -sap azIs
abueyy Jo ssawdIyL s)pou buipjam |991s Jo suoisuawiq | }o suoisusawig ssoq Jo suoisuswiqg -weig| °‘oN| 3og| -weiq| -ixoiddy | obuely
(panuiau0d) (g Xauuy pue g a|qel 93s sbuiyes 1oj) sebuely yrau Buipjom pue ‘pabioy 10 1sed Ajjeibarul ‘ssoq ‘uiejd jo suoisuawiq 4 9|qel

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

9l e 91 e (14 — — — — Al #oc — — — L| o¢ €| ST 8l Ll
Yl 8¢ Ve L 4 6l — — — — %% | 6l — — — Ll 0T %l 144 — 9l
%l 4 Ve L 4 hLl he %E| %9l | MLl %l %Ll — — — Ll 91| &%o0T| %TC 9l sl
% 1 9l %l 9l %ol ne %E| ®Gl| %ol %Ll| %9l — — — Ll 91| %el| %lC @sl 143
% 1 Ve L % 1 9l %Sl ne %E| vl | MGl wil| %Sl — — — Ll 91| %8l| %O0C 7l €l
%hl % 1 %l Ve L Nl N NE| ®hoell| %EL Nl %vl| °%SL| %ElL %l 9 oL | %/LLl| %6l el cl
% 1 % 1 % 1 % 1 nal 4 ¢ %OoL| %Ll Nl| %ll|%cl| %LL| °%l 9 cl Sl Ll %0l ol
%l %l %l % il 4 .C| %6 % 0l NlL| %ll|%lLll| %0l l 9, cl 145 9l % 6 6
il il il %l 0L Ve L % C| %8 %6 Nl %ol LL| %6 k22 Ve L %el| %l % 8 8
il 7l %l wl 6 wnl NC| L % 8 l %6 |%.6 % 8 ¥ 3 L Al weEl % L L
%%z 9 %9
%Nl %l l %l 8 %l ne (WA L %L N8 | %L Ve Ve ZL| %ol Zl 9
%9 )
%Nl %l Y % 1 L %l NWT| %S 19 Ll %9 AL | °%9 Ve Ve 8 16 Ll hS S
l l 3 "l 9 Nl | %WV %S £/ % S 9 A S 3 % 8 hiL 6 hv 14
9 L74 Y %l NS l %l vy 9y 9 7S |®eS |t M % 8 L %8 14 NE
¢/ ¥ % %l S l Vel| @€ 14 K3 hv %NS | %Y % % 8 %9 8 NEe €
Ve Ve Ve l 8% Ve Nl ®AE % € 13 %E |V | %E % % 8 Ve S (WA € ne
V3 K3 n l 14 Ve %l| %% e C V3 LE |T®NE |Yal % % 14 S %9 % C 4
W W % 8L E K3 Yl Yl | 9% % wne el | W % % 14 %y %S %z L wil
W W 2L £/ € Y l| %l | WC %% e T | % oYL %% 14 9. € S Wl %l
Y% e 2L e x4 %% Tl %l |l % %l | PAC 9l 2L % v | e % L l
% % ¥ %% ne ¥ Nl Tl % 1 % %l Yl %l 2L ¥ 14 € hi Ml Ve
% % % %% e ¥ Nl % e L % l Yl | %1 ¥ ¥ 14 /%3 hi %z %
ul ul ul ul ul ul ul ul V]| ul ul ul ul ul V]| ul ul ul ul
61 4 € g 4 w 7 b r 5 ) 3 g v o| N d a H
(senjen
(Aluo | 10} 1dadx3)
saAleA | (9 Bid) ypau| (g "Bid) ssoq
10y) | Buipjomio| uiejduo| yum uo ssoq
(s *614) | (¥ "B14) ssoq $S0Q 10 | paMalIds }oau Jo| ssoq
|eib 10 (g °614)| [esbyul| 10 3SED (@P3u jJo JoBu| 31001 Jo
-aqul | uteld 1o |eab | 1yBnoim A|jesb You | Jopus| pud Jopus|jeimna| pud odid
|991s| -91ul [9d)S 10 1€ -ajul 0 Jadey Jo| |lews| abiej| Jiodey| abiej| -welp| |jews v 2915 (adid
1sed Jo 1ybnoam Aojje | uour ysed v '€ sbid) Jo [y1bu3| | 1e 1919 |1e 4910 Jo|1e 919 | wnuw |1e.udsd | yibus) u,o_hwuw J0 Eo.n_
pabiog 10 1seD Jaddo) Aaip W asnep yibuaq| |ejoL| -weiq| -weiq| yibua| -weiq| -Ixe\ | -weig| ssog @ 1919 -weip| [euiwou)
99s) 2de} (£ "614) uou s}joq | syjoq | -welp | abuejy| oapisino| uoneubl
pasies jo (9 "614) sypau 1se) Joj SHpPau o "B14) }0 1919 Jo| 9]ip|jousle ajewl| -sap azis
abueyy jo ssawIyL Jo10welq | buipjam |993s Jo suoisudwig | Jo suolsuswig | Ssoq jo suoisuswiqg | -weiqg| 'ON| 3og| -weiq| -xoiddy abuel4
(g9 xauuy pue gz a|qe] 93s sbuilel 1o}) sabuej} yrau Buipjam pue ‘pab.ioy Jo ised Ajjeabarul ‘ssoq ‘ule|d jo suoisuswiqg H d|gel

© The British Standards Institution 2012

16



:2009

BS 10

BRITISH STANDARD

SU3 US2M1SQ 22UJIBHIP 3Y3} 3eY3} YdNs 3 ||BYs ¥ uoisuswip ‘saioq J1ayy Aq pareubisap sadid 104 H Y3m aoueplodde ul sia3dwelp apisyno yum sadid oy Adde payejnges siarawelp ayl ()

1582 104 "S3|0q 3y} uey3 Jabie| Ul 8; UBY) 240W 10U 3] ||BYS SI9}DWEIP 3} ‘DA0E SIZIS PUE S}Oq Ul b4 10} pue s}joq ay3} uey3 Jablie| ul 9t4 3q ||BYs S3|0Y 3y} 4O sI91dwelp 3y} ‘s}oq Ul 8 104 (O)

"POPaIIXd 10U e SSO] 4O 00 } SID}DWRIP WNWIXew dyY3 32yl yans aq ||eys Ing paijdads jou ale siade] (719 g V)

*3]q1ssod Janaiaym paploae ag pjnoys sadid [933s 104 9zIS SIY} 1Y} PIPUBWWO03 SI 3 (H)

‘paulelulew s| H pue y sidjdwelp buipuodsaliod

"9A0(E PUB U] 8% SZIS JO $}|0q dY} Uey} Jabie| ul 8 g Aew sajoy 3|0q dY} JO sid3awelp ay} sabuejy uodl

'aloq ul g 01 dn sabueyy Aojje uaddod yim asn
J04 sadid 1addod Jo $3zIs 8y} 404 67zl NI S9 935 "sadid uoJl 1sed 4O SI9}dWelp IPISINO IO} 27/ S PUe Zz9t S 935 /120l NI S9 ‘91201 NI Sg 01 49434 ‘sazis adid [933s 40 Ayljige|ieae o4 (H) v

ne € e ne % LT — — — — Ve | 8¢ — — — il ¥Z| v 0E| Y EE — 144
e € e ne % 9¢ — — — — Vel| 9T — — — il vZ| ve6l| %CE 144 €¢
N X4 #c Y% C %S¢ — - — — %l| %SC — - — %l vZ| 98¢ LE - 44
N Ve C ¢ % % e — — — — %l| AP — — — %l ve| Y9Lc 0€ [44 (¥4
4 % ¢ 4 ne % €¢ — — — — %l| e — — — %l ve| % 9c 6C — 0¢
[4 x4 14 e X44 — — — — Wl % — — — %l 0C| "Wat| % LT (14 6l
9l % /A e (X4 — — — — Wl %ie — — — %l 0z ve| %9t — 8l
ul ul ul ul ul ul ul ul ul V]| ul ul ul ul ul ul ul ul ul
61 4 & g 4 w 7 b r 5 ) 3 g v o| N d a H
(senjen
(Aluo | 10} 1dadx3)
saAleA | (9 Bid) ypau| (g *Bi) ssoq
104) | Buipjemio| uiejd.uo| yum uo ssoq
(s "614) | (7 "B14) ssoq $50q 10 | paMmalds }oau Jo| ssoq
leib 10 (€ °614)| |esbyul| 1o 3sEd (@P3u jJo ¥wPUu | 3004 Jo
-3jul | urejd 1o Jesb | ybBnoim Ajjesb dBuU | Jopud| pud JO pus [1e J9)e pua odid
|991s| -9jul [9dS 10 1€ -ajul 0 Jadey Jo| |lews| abiej| Jiodey| abiej| -welp| |jews v . (adid
1sed 1o 1ybnoim Aojje | uoui ised b '€ sB14) Jo | yabua) | 1e u:18 |1e a030 Jo| 1e 4919 | wnuw |1e 918 | Y1bus| *o_hﬁw j0 w._o.o_
pabiog 10 1sed Jaddop Aaip ( asnep yibuaq| |ejoL| -weiq| -weiq| yibua| -weiq| -Ixe\ | -weig| ssog @ 1919 -weyp| [euiwou)
99s) 9dey (£ "614) uoua s}joq | s}joq | -welp | abuejy| oapisino| uoneubl
pasies jo (9 614) sypau 1se) Joj SHpau 6 (v "614) }0 1919 Jo| 3]In|jousle ajewl | -sap 9zIs
abueyy jo ssawPIyL Jo1awelq | buipjam |993s Jo suoisuswig | Jo suolsuswiq | Ssoq jo suoisuswiqg | -weig| 'ON| 3og| -weiq| -xoiddy abuel4
(ponuiauod) (g xauuy pue g a|qe] 39s sbuiyes Joy) sabuepy ypau buipjam pue ‘pabioy 1o 1sed Ajjesbaiul ‘ssoq ‘uie|d jo suoisuswiqg H 9|qel

17

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

ne L/44 — % e — — — — — — — il 0C| %se| %LC 0¢ 6l
% C e C — (¥4 — — — — — — — il 0¢ ve| %9 — 8l
% C % ¢ — 0¢ — — — — — — — %l 0¢ €C| %S 8l Ll
e ne — 6l — — — — — — — %l 0| w%lc 144 — 9l
L4 % C — wnill ne % € 9% 9l /WAR — — — %l 9l n0C| %% 9l Sl
e e — %9l ne % € %6 Gl %91 — — — &l 9l %6l Y LC @Sl 14}
4 L4 — %Gl ne 8% € 2724 % ql — — — &l 9l %8l Y 0C vl €l
4 4 — iyl e 8 € ez CL 8 €l — — — L 9l Ll 6l el 4}
%l %l — vzl 4 L/%4 % 0l e ll — — — L Cl Sl Ll %0l oL
Yl %l — il 4 L/%4 % 6 %% 0l — — — L Cl 14 9l % 6 6
% 1 % L % L 70l Yl % ¢ %z 8 %6 — — — & Cl e Cl vl % 8 8
%l %l % | %6 wl /4 ez L %8 — — — L7 cl “ll el % [ L
%z 9 % 9
wil wil wil v 8 uil " Z YL %18 Ve L K3 8L 4 0l 4} 9
9% 9 %9
%l %l “ni L %l e W S 19 L 9% 9 Ve 172 8 16 Ll %S S
%l %1l %1l 9 /. 4 WY ¥ %S %1 S 9 K3 V3 8 WA 6 8% 14
il i 7l %nS l el WM %% WG| Yuv W Y 8 L 78] 14 ne
/N /N il S l el 7183 14 Ve Vet % Ve 8 %9 8 %3 €
l L L %Wy Ve wil 783 8% € Ve v 9% € % V3 8 Y% Q /WA € ne
l L L 14 Ve %l e C e C Wee| Yal % V3 14 S %9 % C 4
L7 & & Y€ Ve % L Ve L 9% ¢ Y C L7%4 %h % 14 %y nNS %z | “nl
3 3 Ve € 3 % L ez L 9N T ne Ve C Y, % 14 L7239 S Ml il
Ve Ve Ve % % %l % 1 Ml N &l Y, % 14 9L € Y%t 7 L
% % % e % %l e L %l %l nl YL % 14 e 0% Wl Y
% % % /4 % %l LZ4 % L 9l WY L % % 14 e 0% 74 %A
ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul ul
61 4 € 4 w 7 b r E| g v o N d a H
(saAjeA 1oy
1d@dxa) (9 *Bi4) | (€ *61d) ureld ssoq
(Ajuo sanjen )o9u Buip|am | 1o ssoq Jo Jo 1001 ssoq
10y) ( *614) 1o (f "614) ssoq |eib6ayul (@'s (@Pdu )}J8u | 1e U339 | JO pud adid (edid
leaborur | o (g *614) ureld | ybnoam uo b '€ sbid) Jadey | ydau jo JO pua jopua| -welp| [ews %.m«m 0 PR
|991s 1sed | Jo |eabarul [99)S 1sed Aojje asne Jo| ybus|| Jewsie| oabuejie| wnuw | jesd3d |Yrbug| 1919 w_ s mv, mu, ° 9
o pabio4 | 1ybnoim Jo ised Jaddo> w D y1bua |elol | Jolowelq | J932welq| -IXeN | -welq| ssog 3 iedwelp | |eulwiou)
. 995) 9k} : : : : @sioq| syoq| -weip abuejy| opisyno| uoneubi
pasies jo (9 ol "b1y) JL BT Jo| 9pIn| joisle ajew | -sap azis
abuel} Jo ssawPIyL J9)3welq | "Bi4) syrau Buipjam [931s Jo suoisuawiq $s0(q O suoisusawiq -weiqg| °oN jog| -weiq| -1xoiddy abue|4
(g9 xauuy pue gz a|qe] 99s sbuilel Jo}) sabuej} yrau Buipjam pue ‘pab.ioy Jo 1sed Ajjesbarul ‘ssoq ‘ule|d jo suoisuswiq [ 3|gel

© The British Standards Institution 2012

18



:2009

BS 10

BRITISH STANDARD

YL £/ k22 € Ve % 1 e | M T % 14 8. € S Wl "l
Y. Y k72 € 13 %1 %1 Vel % 14 Ve € S 7T l
Ve Ve Ve x4 %% %Nl 7 %l % 1% e hi Ml Ve
Ve Ve Ve x4 %% %Nl Y el % 1% e A %z %
ul ul ul ul ul ul ul ul ul ul ul ul ul
6y 8 & 4 w 1 ] r o N d a H
(sanjeA 1oy}
(Ajuo sanjen | 1dodxa) (9 "bid) odid
10J) (s "614) ¥2au buipem | (g *614) ureid 1o (o P3u ¥au _%..zm umo
Jeabayur | 4o (g "H14) ureld | ssoq 1o jeabarul (9 s ‘s s614) pRETT] Jo pua JO pud 1919 sapwelp | (adid jo aioq
|991s 1sed | Jo |esbajul [93)s | 3yBnoam Jo }sed : 1adey | jo yibug| llewse| obie|ie : :
1o pabiod | ybnoim Jo jse Aojje 1addo (v 3sney3 99s) o yibus e)o J91owelq | J1918wWwel @ H°9 "welp opisino eulwou)
p 4/ 2 I 2 2ok} pasied o4 1 [e30L 'a 'a Jo 1919 s}joq 94 | abueyy jo 9jew | uoneubisep
abueyy jo ssawIyL jo Jo1awelq| (9 "61d) sypau Buipjam [991s Jo suoisuswig -weiqg| Jo-oN jjog | 1oweiqg| -ixouddy | ozis sbuely

(9 xauuy pue gz 3|ge] 99s sbuileu Jo)) sabuej} xr9u buipjam pue ‘pab.ioy Jo 1sed Ajjesbajul ‘uield jo suoisusawig > 3|gel

33} U93M1D( 9DUIBHIP dY3 3eYl UYdNs 3 |[BYS Y UoIsuawWIp ‘saloq 19yl Aq pareubisap sadid 104 "H YHm adueplodde uj sidlawelp apisyno yum sadid o3 Ajdde paje|ngey sia3awelp ayl ()

's}joq ay3 uey3 Jabie| ul &, UBY} 3I0W J0U 3] ||eYS SI91dWeIP Y} ‘SA0JE SIZIS pUe S}|Oq Ul b4 10} pue s}oq ay} uey3 Jabie| ui 9y 34 [|eys s3|oy Y3 4O Sid3dWelp dY3 ‘s}oq Ul 8 104 (O)

"PAPaIIXD 10U dJE SS0Q JO 100 1B SI91BWEIP WNWIXew 3yl 1yl Yans aq ||eys Ing palyidads Jou ate siade] (33 g 'V)

"9]1qissod Janaiaym paplone 9q pinoys sadid [991s 104 9IS SIY} 1BY) PIPUSWIWO0IAI SI 3 (H)

‘paulejulew s| H pue y sidldwelp buipuodsaliod

"240q
ui g 03 dn sabueyy Loj|e saddod yiim asn Joy sadid 1addod 40 $9ZIs BY3 404 617l NI S PUe ZZ/Y S PUe 2791 SE99S “£1Z0L NI S8 ‘91201 NI S8 01 49434 ‘sdzis ad1d [931s Jo AN|iqe|iene Jo4 (H) (y
Ve T % € — % Le — — — — — — — % 1 vZ| v%0E| YUEE — ve
Ve T He — % 9¢ — — — — — — — %l vZ| ve6C| wCE 144 4
% C % € — %S¢ — — — — — — — il vZ| %8¢ LE — 44
% C e — % e — — — — — — — il vZ| %Lt 0€ [44 (¥4
He #NEe - % eC - - - — — — — il vZ| %9C 6¢ — 0C
ul ul ul ul ul ul ul ul ul ui ui ul ul ul ul ul ul
61 4 & 4 w 7 N r 3 g v o N d a H
(sanjeA 1oy}
1dadx®) (9 “61d) | (€ “b14) urerd ssoq
(Ajuo sanjen pou buipjem | 1o ssoq o jojooa| ssoq
10§) (s B14)| 10 (¢ "B14) ssoq |eib6oyul O (@P3u I9u | Je 193 | Jo pud adid (adid
|eaborur | o (g *614) ureyd | 3ybnoam uo b '€ sbid) Jadey | ydau jo JO pua jJopua| -welp| [ews Awmﬁm 0 PR
|991s1sed | Jo |esbayul 991 1sed Aojje (v asnep jo| yibuo|| |ewsie| asbuejie| wnuw | e 919 |Yyibus| 1919 ._w_awEm»”_u _mw_Eo:oh
1o pabio4 | 1ybnoim Jo ised Jaddo> 39s) 376} y1bua |erol | J9l8welq | J9)8welq| -IXe\ | -weiq| ssog @SHod | syoq| -weip abueyy wv_mulo :o_um:m_
pasies jo (9 ol ‘b14) }0 1919 Jo| 9JpIn| jo sy ajew | -sap azis
abuey} Jo ssawpIyL J919welq | *614) sypou Buip|am |991s Jo suolsuswiq | SSOq JO suoisusawiqg -weig| ‘oN jog| -weig| -ixoiddy abuel4
(ponuiauod) (g xauuy pue g 9|qe] 33s sbuiyes Joy) sabueyy yrau buipjam pue ‘pabioy 1o 1sed Ajjesbarul ‘ssoq ‘uie|d jo suoisuswiq [ d|gel

19

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

"3|qissod Janaiaym papione aqg p|noys sadid [931s 104 3zIs SIY} 1Y} PapUWWOII S } (H)

‘paulelulew si 4 pue y sidlawelp buipuodsaliod

33} UM} DURIBHIP U3 3BY} YdNS 3q |[BYs Y UOIsUSWIP ‘s210q 41dy3} Aq paieubisap sadid 104 *H YHM 2dueplodde uj sid3awelp apisino yum sadid o3 Ajdde paje|nqes sisiawelp ayL ()

'$3/0q 33 ey JabJe| Ul g/| UBY} 3JOW J0U 34 |[BYS SISIDWEIP S} ‘SA0QE S3ZIS PUE 530 Ul /€ 104 PUE S30q 33 Uey) Jab.e| uj 91/1 39 |[_YS S3|0Y 33 JO SI333WeIP 3Y3 ‘SHOq Ul 8/S 404 (0) (g

ul g 03 dn sabueyy Aojje 19ddod yum asn 1oy sadid 12ddod o $9ZIs 3Y} 404 6772 L NI S8 995 22/ S PUe 229 S8.995 "£120L NI S8 ‘91Z0L N3 Sg 03 49434 ‘sazis adid [931s Jo Ayjige|iene _owﬁw v
%hEe ny — % 9C € % ¥ /874 T4 4 0¢ Ve 0€ 843 144 [44
/%3 8 € — 74 € % ¥ A TC % €T “wi 0¢ 8¢ LE [44 0C
€ he — %h T € % ¥ /4 Ve LT % | 0¢ 314 YA 8C 0C 8l
/X4 e — 0¢ € % ¥ 9% 81 %6l ni 0¢ % €T Ve ST 8l Ll
% ¢ € - 6l — - - - il 0¢ YA ¢ Y V¢ — 9l
%4 L/X4 — hill € Ny 9% 91 WAt 7l 0C 1e Ye €C 9l sl
% C % ¢ - %9l % C Y% € %6 Gl %9l il 9l 0¢ % e L 14"
% C ne - %Sl Y% C Y% € 7R %Gl 7l 9l 6l e 14" €l
e /4 - iyl e /B3 ez CL Y €L il 9l Ll 6l el 4"
4 4 - el 4 L/%4 8.0l %Ll l 9l Sl Ll %0l ol
4 4 — Ll 4 L/ Y 6 %0l l 9l 14 9l % 6 6
9l %l L/ 01 Vel % C %z 8 %6 l Zl hel hl % 8 8
Ve L Ve L v | 1 6 %l /x4 ez L % 8 l Zl “hil %hel % L L
% | % L % | 8 %l e %z 9 il Y 4" %ol 4} %9 9
% | %l % | L “hi e 9 G A9 Y 4" 6 Ll %nS S
% | %l % | 9 ni 4 s 17 8 Y 8 Ve L %o hy 1%
ni ni i %S l Vel £ hy Y 8 Wi 6 1% he
7l /" il S l Ve L L7183 14 Ve 8 ] 8 (7% €
%l %l %l 78% Ve wl 7R3 % € Y% 8 %S /WA € ne
l l L 14 Ve %1l 4 Y% C % 8 S %9 % C 4
l l l nEe Ve %1 Ve | 9% ¢ Ve 1% hi 9 e | “nl
ul ul ul ul ul ul ul ul ul ul ul ul ul
6y 8 & El w 1 ) r o N d a H
(seAjeA Joy
(Ajuo sanjen | 1dodxa) (9 "bid) odid
O oo Buapi| € ) o | ST o e o
_m_MHm wwm_u_ h._oo_mmwﬂ__hv_ _m.w_am Emuohz_, o) awmu. Awm._mm.m mwmw“v Jadey | jo ;avn_w:w_ __MEW je wwhm_ﬂ 1e 110 -Fh_wﬂw hwwuwﬂ.ﬂw Awa_amﬁ:whwﬂn_
1o pabio4 | ybnoim Jo 3sed Aojje 1addo> w wumu,_me_mw Jo yibua |erol | J9jowelq | J91owelq m_o w__ﬂm s10q w_u‘_._w abueyy jo vmzum:_ :o__am:.m_mw“w
abue|} Jo ssauxpPIyL jo Jaawelq| (9 "614) sypau Buipjam [931s Jo suoisusawiq -weiqg| jo-oN jjog | 19)owelq| -ixoiddy | ozi1s abuey

(panuiauod) (g xauuy pue g a|ge] 93s sbuijes 1o4) sabueyy ydau Buipjam pue ‘pabioy 1o ised Ajjeibarul ‘uield jo suoisuawig N d|gel

© The British Standards Institution 2012

20



:2009

BS 10

BRITISH STANDARD

e L7283 44 14 % S v 0C % e e €C %l 0¢ % 9C 6¢ 0¢ 8l
NE % € 0c Ve € 89 9% 8l 0¢ e (¥4 i (114 144 %9t 8l Ll
€ neEe 6l — — — — € 0c i (114 €C /T4 — 9l
8. C e niLl NEe L72% 9% 9l Ve Ll 8. C Y 8l i (114 Ve LT vz 9l Sl
Ye T %N Ee %9l e hi %6 Gl %91l Ve T Ye Ll il 9l Y& 0C €¢ @Sl 14"
% ¢ 9. C %hal € 8 L7840 %hal % C %9l il 9l %6l Ve LT vl €l
%Nt Ve C il Y% C 14 %oz CL %yl ne Sl %l 9l 8l 0¢ %l 4}
/4 % C el wne % € %0l Zl /4 wnel l 9l Gl Ll %0l ol
L4 L4 il 4 € Y 6 % 0L e all l 9l 14" 9l % 6 6
[4 4 ol 4 L/%4 %z 8 %6 4 v 01 l 4} e Cl Nl %8 8
9l 91 16 Ve | % ¢ ez L 78] 9l 16 l 4} nil nel % L L
Yl Ve l 18 Ve | % ¢ %z 9 %L Ve | 8 (7 4} "0l 4} 89 9
% % L nl "ne 9% S 9 % 1 8.9 (7 4} 16 Ll nS S
% % | 9 7l C Ve t7 89 % 1 Y S [/ 8 Ve L %o (787 1%
7l 7l NS l Vel MY wv il %S ¥ 8 L 6 14 %NE
il il S l Ve l 7R 14 il 8% 13 8 %no9 8 Ne 3
%l %l Ny Ve nil A E % € %l L7283 Y 8 Y S WA € ne
l l 14 Ye % 1 7 Ve T l € ¥ 8 S ] % ¢ 4
L L NE Y% %l Ve | 9% C L % C K3 14 8% 9 e L al
Y Y € Y %l ez | T Y, ne % 1% L7243 S Wl %l
Y Y € Ve % 1 %l Ve l 9, Yl % 1% Ve € S “nl l
V3 V3 ne % %l 7 %1l Y %l % 14 i€ wv il Y
13 13 ne % Nl [/ el Ve il % 1% e 7% 4 7 %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6y & 4 w 1 b} r ) o) o N d a H
(seAjen 1oy
1dax3) (9 "614)
(Ajuo sanjen I9u Buipjam (o Pdu Xosu }r8u
104) (§ 'B1d) | 0 (€ *61d) urerd }PBujo| jopus| jopus 30 pus
|eabayul [9331s | 1o [eabayul [991S Jadeyr| yibua|| [ewsie| oabiejie Jadey abue| e odid
1sed Jo pabio4 | 1ybnoim Jo ised) (9 ' '€ sB14) Jo yabuaq |elol | J912welq | 1938welqg | jo yibua| Jelowelq _wwam m.o (adid
(y @snep (Ajuo sanjen) (s "614) 9 J919welp Jo aioq
93s) ey sabue|y [931s pabioy -welp | obuejy| opisino |euiwou)
pasiel jo (9 10 1sed Ajjeabayul oy @sioq jo| sioq 9PIn | Jo I91e 9)ew | uoneubisap
abuel} Jo ssawPIyL J918welq| "614) s)Pau Bulpam |39)s JO suolsuswIg | SHIDU JO suolsuswiqg J91dwelq| jo "oN 09 -weiqg| -1xoiddy | ozis abuel4

(9 xauuy pue g a|ge] 23s sbujyes 1oj) sabuejy yrau Buipjam pue ‘pabioy 1o ised Ajjesbarul ‘uiejd jo suoisuswiq Y 3|qel

21

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

%l 7l %he il [4 % C € %l NE 3 8 A S Y9 %% C l
%l %l %hEe il 4 e L e C Nl %4 K 1% Ve V7 9 %z L %hl
%l %l "€ %l gl Tz | e %l e /3 14 i Y% G Ml il
l l € l Y%l %1l 9l l 4 13 14 14 %S “l l
L YL x4 Y “l 7 “l £/ % 1 Ve 14 neEe S Ml 13
L £/ he £/ %l L el £/ %l K3 v %hE S e %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul
61 & 4 w 7 X r 5 ) o N d a H
(sanjeA Joy
(Ajluo senjen | 1dodxd) (9 *Bid)
10J) (s "614) I9u Buipjam o Psu }oau }oau
leabayur | 4o (g "H14) ureyd )I8u jo JO pud Jo pus Jo pus
|991s 1sed | Jo |eaborul [991S Jader| yibus|| |lewsie| obue|ie iodey | obue|ie adid
10 pabiod | ybnoim Jo 1sed (9°s ‘s s614) Jo y3bua |erol | Jo1owelq | 1933welq | jo yibua| 1o1owelq _mwum *.o (adid
(7 @snepD (Ajuo sanjen) (g "b14) Ja1awelp Jo aloq
99s) ey sobueyy [931s pabioy J919Welp apisino |euiwou)
pasiel jo 10 3sed Ajjesbajur a0y | (o S)OQ JO| SiOq 94 | abueyy jo 9lew | uoneubisap
abuey} Jo ssauPIyL 1919welq | (9 "Hi4) sypdu Buipjom [99)1s JO suoisuswiqg | SHIDU Jo suolsuswiq | Joydwelq| Jo ‘ON jjog | 1912welq | -1xoiddy | ozis abue|4

(4 xauuy pue g 9|qel 23s sbuirel 1o}) sabuej} yrau buipjom pue ‘pabioy 1o ised Ajjesbarul ‘uleld jo suoisuawig S d|gel

Y} UDM1DQ 2DUBJIDHIP Y} 3By} YdNS 3 [|BYS ¥ UoIsudwip ‘saloq J1ay3 Ag pareubisap sadid 104 *H YyHm adueplodde ul sidldwelp apisino yum sadid o3 A|dde paye|ngel siazawelp ayl ()
's3]0q ay3 ueyy Jsabue| ul & uBY] 2JOW 10U 9q ||BYS SI91dWEIP SY] ‘SN0 SIZIS PUB S1|0q Ul b JOJ pUe S1|oq aY) uey uabue| ul 9y; o4 [|eYysS $9|0Y aY3 JO SI91aWelp ay3 ‘s1|oq Ul & 104 (O)

*31q1ssod Janaiaym paploae g pjnoys sadid [933s 104 3zIS SIY} 1Y} PIPUBWIWO03 SI 3 (H)

‘paulelulew s| H pue y sidjdwelp buipuodsaliod

"£1Z0L N3 S8 ‘91201 N3 S8 03 43421 ‘sdzjs adid 993s Jo AMjiqe|iene Jo4 (H)

Ve € hi % 9¢ N %S A1 A 9C Ve € % Le [4 0¢ Ve LE 313 144 ac
nEe %y h e 14 %S A TC 874 hEe S¢ %l 0¢ Ve 8C Ve LE [44 0¢
ul ul ul ul ul ul ul ul ul ul ul ul ul ul
61 & 4 w 1 b r D) o) o N d a H
(seAjen oy
1d2x3) (9 "614)
(Ajuo sanjen I9u Huipjam (o oPdu ¥osu }rsu
loy) (5 '61d) | 4o (€ "61) urerd JPdujo|  jopus| jopus J0 pus
|eabayul [9331s | Jo [eabajul [991S Jodeyr| yibua|| [ewsie| oabiejie Jadey abue| e odid
1sed Jo pabio4 | 1ybnoim 1o ised (9 'S '€ sb1d) Jo yibua |ero] | J9jawelq | 19)8welq | jo yibua| Jdndwelq _%ﬂm umo (adid
(v @snepD (Ajuo sanjen) (s "614) 9 J919welp Jo ailoq
29s) 9ok} sabuej} |991s pab.oy -weip| obuely| apisino |euiwou)
pasiel jo (9 10 3sed Ajjesbayul 1oy @sioqjo| sioq SpIn| jouad 9lew | uoneubissp
abuey} Jo ssawpIyL J918welq | Hid) sypau Buipjam [991s Jo suoisuswiq | SHI9U Jo suolsuswiq i919wWelq| Jo 'oN o9 -weiq| -ixouddy | ozis abuely

(panuiauod) (g xauuy pue g a|ge] 93s sbuiles Joy) sabueyy ydau Buipjam pue ‘pabioy 1o ised Ajjesbarul ‘uield jo suoisuswiq Y 3|qel

© The British Standards Institution 2012

22



:2009

BS 10

BRITISH STANDARD

"3|qissod Janaiaym papione aqg pjnoys sadid [991s 104 3zIs SIY} 1Y} PapUWWOd1 S } (H)

"s}j0q ay3 uey} Jabie| ul g, UBY) dI0W J0U 3] ||eYs S3]0Y }|0q dY3} 4O sidlawelp 3yl (0)

‘paulelulew s| H pue y siaydwelp buipuodsaliod
33} UaM]3Q DURIBHIP dU3 31BYY YdNSs 3q |[BYS Y UOISUSWIP ‘s210q 41dy3} Aq pajeubisap sadid 104 *H YHm 2dueplodde uj sid3awelp apisino yum sadid o3 Ajdde paje|nqes sisiaweip ayL ()

"£1701 N3 58 ‘91201 N3 S8 03 42} 'sazis adid [933s Jo A|iqe|ieA 103 (H)

%% % %6l Ny 9 9% 81l YA 0C % Y& 0C el 0c 9z YA 6C 8l 9l
14 %V %8l — — — — 14 Y6l % L 0¢ (74 % LT — Sl
Y € %y Ll 14 % G e 91 8l Y € %8l wnl 0¢ Ye CC %S¢ 9l vl
nE L7323 v 91 Y € e %6 Gl %9l %3 /WA wnl 9l " 1Z 14 @Sl €l
"E % € Gl (7R3 S L7 31h Y Gl e 9l wnl 9l 0¢ Ye CC 14} cl
9ne % € 143 (783 S Tz CL nwl NnEe Vel %l 9l %8l (¥4 e Tl Ll
L/%4 9nEe €l € Y% v 9Ll el 9. C nel /. 9l Y9l 6l @%1Ll ol
% C 8. C Ve Ll Ve T 14 8.0l el % C el %l 9l v Gl /WA %0l 6
ne 4 Y0l X4 % € Y% 6 Y 0l ne %l /. 4} 14} 9l % 6 8
%z 8 %8
e " Z Ve 6 4 € % 6 e %6 %l cl wncl el L
ez L % /[
e L 8 L
4 [4 8 4 € 4 % 8 l 4} Y0l Tl 9
%z 9 % [ %9
Vel Yl niL nl % C 99 Y% 9 Vel L 9L 4} 1 6 il 9 S
% L % L L wnl % C Y% S 9 % 9 l 8 %8 %0l nS %%
% | % L 9 wl % C M S wnS % | %S l 8 8 % 6 S 14
%l “ni S il L4 WMy % %l /) 172 8 %L 16 14 he
% 1 % 1 04 il %e 27183 Ny % 1 % 17 L7 8 %9 8 (7% €
il il 14 il ne 7R3 % € il Ny Y 8 Ve S WA € /%4
ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6y 8 4 w 1 b} r ) b} o N d a H
(seAjen oy
(Ajuo sanjen | 1dodxa) (9 "Bid)
10J) (s "614) ¥I8u Buipjom (o Pau }I8U }I8U
|eabarul | 4o (g "Bi4) urejd )IaU jo Jo pud Jo pud Jo pud
|991s 1sed | Jo [eibayul [991S 1adey| ybus|| Jewsie| obiejie Jodey| obuejie odid
1o pabio4 | ybnoim Jo 3sed (9 s '€ sBi3) J0 yibua |erol | J91°2welq |J938welq | jo yibua | Jsr8welq _wwam m.o (adid
(y @snep (Ajuo sanjen) (s "614) J919wWelp jJo w._nwn_
93s) ey} sabue|y [931s pabioy J91awelp apisyno |euiwou)
pasiel jo 101sed Ajjesbaqul a0y | (o S)OQ JO| s)oq 9D | abueyy jo 9)ew | uoneubisap
abuel} Jo ssauPIyL J918welq | (9 "Bi4) syPau Buip|om [9931s Jo suoisuswiq | SHIDU Jo suolsuswiq | Jardwelq| Jo "ON jjog | 1312welq | -1xoiddy | ozis abuel4

(panurpuod) (g Xxauuy pue g a|ge] 93s sbuiyes 104) sabueyy ydau Buipjam pue ‘pabioy 1o ised Ajjeibarul ‘uield jo suoisuswiq S 3|qel

23

© The British Standards Institution 2012



BRITISH STANDARD

:2009

BS 10

*31q1ssod Janaiaym paploae g pjnoys sadid [933s 104 9ZIS SIY} 1Y} PIPUBWWO03 S| 3 (H)

"s}|0q aY3 uey} Jabue| ul &, UBY) 3J0W J0U 3] ||eYsS S3|0Y }|0g dY3} 4O sid3awelp 3yl (0)

‘paulelulew S| H pue y sis}dwelp buipuodsaiiod
33} US3MIQ DUBIBHIP U3 31BYF YdNS 3q |[BYS Y UOISUSWIP ‘s210q 413y} Aq pazeubisap sadid 104 *H YHm adueplodde uj sis3awelp apisino yum sadid o3 Ajdde paje|nges sisiawelp ayL ()

"£1Z0L N3 S8 ‘91701 N3 S8 03 43421 ‘sdzjs adid 933s jo AMjiqe|iene Jod (H)

%9 %S WAk S %L 9% 9l % 8l %9 %6l 4 9l 144 Y [T 9l €l
A% A% 7191 % v %9 6 Gl %L1 %V 8l %l 9l % e Y Q¢ L cl
wv Iy Sl 14 E/8S] a7l 9l nv %9l Yl 9l (¥4 /(4 142 Ll
% %% 14} 14 Ve S %z CL Vel % Sl nl ol 16l 44 e Tl ol
Ve € Ve € €l nEe %S L78 nel Ve € nel %l ol WA} (114 @% Ll 6
8.0l cl %0l
NEe NEe e ll € 8% NEe nel wl 4} ol v 8l 8
Y% 6 il % 6
"E e V% 6 € Wy % 8 %ol e il %l 4} nyl Ll %8 L
L/%4 L/A4 6 Y% C 14 e L 6 L/%4 Y% 6 i 4} nel el % L 9
% ¢ % ¢ 8 ne % € e 9 LA % ¢ 78 %l cl e 0l el %9 S
% C % C L /4 e 9% S %9 % C A l cl oL %Ll %S 9wy
e /4 %9 c € MG 9 e %9 %l 8 %16 il S 14
e e Ve S Yl Y% C Y% 7 % Q e 9 %l 8 %8 %0l nv NE
9l 8l S nil % C L7 Vet 8l 9 l 8 niL 16 14 €
% % | % nl % C 2713 v % ny L/ 8 ) 8 Ne ne
% %1l 14 il L4 e 8% € % NEe 13 8 Ve S WA € 4
% %1 NEe /" 4 %6 C € % L % C 13 8 /B %9 % C %l
/" il e %l 9l e | e /" ne £/ 14 Ve v 9 Wl "l
%l %l € L Yl % 1 gl nl e /3 14 /87 Vs Nl l
l l ne Y “l el “l l 4 13 14 14 %S Ml 13
l L ne L7 wl L/ 9 | l %l K3 14 14 %S %1z %
ul ul ul ul ul ul ul ul ul ul ul ul ul ul
6 & 4 w 7 ] r 5 ) (o) N d a H
(sanjen Joy
(Aluo sanjen | 1dodxa) (9 *bid)
10J) (s "619) I9u Buipjam o Pau }oau )osu
|eabarul | a0 (g "614) uiejd )}I8U jo Jo pud Jo pus Jo pus
|991s 1sed | Jo [eibarul [991S Jadey| yYbus|| |ewsie| obie|ie Jodey| oabuejie odid
10 pabio4 | ybnoim Jo jse) (9 s ‘€ sb14) Jo y3bua |erol | Jo1owelq | 1938welq | jo yrbua| 1o1owelq _Mwum m.o (edid
(v @snep (Ajuo sanjen) (g "614) J919welp jo whmn_
93s) ey sabueyy [931s pabioy J918wWwelp apisyno |euiwou)
pasieJ jo 101sed Ajjesbaqur a0y | (o S)OQ JO| sioq 9D | abueyy jo 9lew | uoneubisap
abuel} Jo ssawPIyL J919welq | (9 "Bi4) syPau Buip|om [993s Jo suoisuswiq | SHIDU Jo suolsuswiq | Jardwelq| Jo "ON jjog | 1312welq | -1xoiddy | ozis abuel4

(g xauuy pue z 3|qe| 99s sbuiiel Joj) sabuejy }rau Buipjam pue ‘pabioy 1o 1sed Ajjesbarul ‘uield jo suoisuswiqg | d|gel

© The British Standards Institution 2012

24



BRITISH STANDARD

Figure 1

Shaped stud bolt (see C.4)

BS 10:2009

Key
1
2

D+ 3/8 in max. -

/1 2

0'92 x core dia. —

E

1/l+ in min.

f\‘ A

|

—

N—
1/16in min.

Length over flanges including
washers (where fitted) and gasket

1/16in min.

Screw thread

Radius

il
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Figure 2 Application diagram for bolts and stud-bolts: carbon and flanges
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a)

Key
Ref I'in Table C.2 5 Ref IV in Table C.2
Ref Il in Table C.2 X Design temperature

Ref Il in Table C.2 Y Design pressure (Ibf/in2)
Ref V in Table C.2

A W N =
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Figure 2 Application diagram for bolts and stud-bolts: alloy steel flanges (continued)
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b)
Key
1 Reflllin Table C.2 4 RefVlin Table C.2
2 ReflVinTable C.2 X Design temperature
3 RevVinTable C2 Y Design pressure (Ibf/in?)
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BS 10:2009

Figure 3  Steel or copper alloy plain flange

A
Y

1/16 in max* -

NOTE See BS EN 13480-Parts 1-5 for weld preparations for
steel flanges.
* See Clause 5.
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Figure 4  Steel boss flange

Voo
16 In max B
A
I _ 1
_ J /
i pd
A
Q Q & W S
Y
Al

(,A_V_

\2

Key
1 Taper

2 RadiusR (flange sizes %2 in to 3 4 in inclusive, Y6 in max; flange sizes 4 in
to 8 in inclusive, Y& in max; flange sizes 9 in to 12 in inclusive, %6 in max)

NOTE Boss flanges apply only to Tables A to Table J inclusive.

* See Clause 5.
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Figure 6 Steel welding neck flange (see Table D to Table T)

%6 in max*

Key

1 Radius R =% in for flanges of 2 in to 3 % in sizes inclusive to Table D,
Table E and Table F, and % in for all other sizes and tables.

NOTE See BS EN 13480-Parts 1-5 for weld preparation.

* See Clause 5.

© The British Standards Institution 2012 « 31



BRITISH STANDARD

BS 10:2009
Figure 7 Integrally cast iron flanges (see Table F and Table H)
T . T ., G*
: 1 s 1
3 ¢’ : s
'g \ Q. '—‘-
Q
‘ ; ~ | S
F
a) b)
Key
1 RadiusRt

NOTE Applies also to Table D, flanges 78 in to 120 in.
* Diameter C and length G. Minimum values are given in Table F and Table H to ensure adequate reinforcement of the

flanges. Minimum values are also given in Table D for flanges 78 in to 120 in size.
t Radius R, minimum: “2in to 1 %2 in bore inclusive R = 4 in; 2 in to 18 in bore inclusive R = Y in; 20 in and above R =% in

Provided dimension C and R are adhered to, no spot facing or back facing is necessary except for the 24 in size in Table H.
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Annex A (informative) INnformation to be supplied by
the purchaser

It is recommended that, in the enquiry or order, the purchaser should
specify the following.

a)

b)
Q)
d)

e)
f)

9)

h)

)
k)

The design temperature and pressure for which the flanges are
required, or the Flange Table (see Clause 3).

Flange size designation (see Clause 4).
The material required (see Clause 6).

The type of flange if supplied loose and the preparation for
attachment to pipes, if other than as specified in 7.2.

If the flanges are required undrilled (see 5.4).

If the backs of the flanges are required to be unmachined for
other than a cast steel integral flange (see 5.3).

If a raised jointing face is required for steel flanges, Tables A to
Table F inclusive (see 5.2).

If the flanges are to be marked to identify the material (see
Clause 6).

If certificates are required of the process, chemical analysis and
physical properties of the material (see Clause 6).

If a particular type of stud-bolt is required (see C.4).

If bolts, stud-bolts and nuts are to be marked to identify the
material (see Annex C).
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Annex B (informative) Minimum requirements of steel to be used
for flanges in Table A to Table H

a)

b)

Q)
d)

e)
f)
g)

h)

Analysis: Carbon 0.26 per cent maximum; Sulfur 0.035 per cent
maximum; Phosphorus 0.035 per cent maximum

Tensile strength: 22 tonf/in®> minimum (340 Nmm?)

Elongation: Percentage elongation on gauge length of 5.65\/5
not less than 600 divided by the tensile strength (tonf/in?) of the
test piece.

Cast carbon steel to BS 592, Grade A, in BS EN 10293 or
BS 1504-161, Grade A.

Forged carbon-molybdenum steel to BS 1503-240, Grade A.

Cast carbon-molybdenum steel to BS 1398 in BS EN 10293 or
BS 1504- 240.

Forged chromium molybdenum steel to BS 1503-620 or BS 3604.
Cast chromium molybdenum steel to BS 1504-621.

Grey cast iron having mechanical properties at least equivalent to
those set out in Table B.1 (see also Table 6).

Malleable cast iron to BS 309 or BS 310.

Copper alloys having mechanical properties at least equivalent to
those specified in BS 1400-LG2-C, or BS 1400-LG3-C.

NOTE Other grades of alloy steels, cast iron and copper alloys having
superior properties are available for which the temperature-pressure
ratings have not yet been evaluated. Spheroidal or nodular cast iron to
BS 2789 may be used at temperatures not exceeding 650 °F (343.3 °C).

Table B.1 Grey cast iron properties

Table Temperature
0°F to 250°F 0°F to 375°F up to 430°F
-17.8°C to 121.1°C -17.8°C to 190.6°C -17.8°C to 221°C
A,DandE BS EN 1561, Grade 12 BS EN 1561, Grade 12 BS EN 1561, Grade 14
BS 2035
Fand H BS EN 1561, Grade 12 BS EN 1561, Grade 12 BS EN 1561, Grade 14
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Table B.2 Temperature/pressure ratings for grey cast iron and malleable cast iron flanges
[see Clauses 5g) and 5h)]

Table Temperature °C Maximum
-17.8to -178t0o | -17.8t0o | -17.8t0 | -17.8to | hydraulic test
1211 148.9 176.7 190.6 221.0 pressure (Ibf/in?)
Temperature °F
0 to 250 0to300 | 0to350 | 0to375 0 to 430
Pressure (Ibf/in?)
Boiler feed pipe installations etc Steam
AN 508.0.0) | _ — — 250 100
D 100 B © 75 — — 50 200
E 20089 — 150 — 100 400
F 300 © — — 200 190 P 600
H 500 © BS EN 13480-Parts 1-5 limits the 190 © 1 000
use of Cl feed pipes to 200 Ibf/in?
A)

B)
Q

D)

E)
F)

G)

In sizes 27 in to 48 in inclusive, it is recommended that for cast iron valves, Table D flanges be specified instead of
Table A.

Flanges of material as defined in BS 2035, Clause 4 should be used for these ratings only.

These ratings do not apply to boiler feed pipe installation or other water pipes, valves and fittings subject to
shock.

It is customary in the gas industry to limit the use of Table A flanges to working gas-pressures not exceeding
30 Ibf/in?. It is recommended that this limitation be also applied to compressed air.

This rating does not apply to flange sizes above 36 in.

This rating applies only up to and including the 12 in flange size. Above this size reduce the pressure rating to
150 Ibf/in?.

This is the maximum pressure allowable for cast iron at 221 °C (430 °F).

Table B.3 Temperature/pressure ratings » for copper alloy flanges sizes : in to 3 in (inclusive)
[see Clause 5j)]

Table Temperature °C Maximum
-17.8to | 148.9 176.7 204.4 232.2 260.0 hydraulic test
121.1 pressure (Ibf/in?)
Temperature °F
0to250 | 300 350 | 400 | 450 500
Pressure (Ibf/in?)
A®B 50 © — — — 25D — 75
D" 100 95 95 80 65 50 150
EP 200 200 200 165 130 100 300
F 300 200 300 245 195 150 450
H 500 500 500 410 330 250 750
J 550 525 525 440 390 350 825
K 700 670 670 555 500 450 1050
NOTE Intermediate values may be obtained by linear interpolation, except for Table A.
A} The above ratings agree with those adopted in the revised edition of BS 2060 where applicable.
B) The dimensions of Table A, Table D and Table E up to 3 in size are identical.
9 It is customary in the gas industry to limit the use of Table A flanges to working gas pressures not exceeding
30 Ibf/in?. It is recommended that this limitation be also applied to compressed air.
D)

This rating applies to temperatures above 121.1°C (250°F) up to and including 232.2°C (450°F).
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Table B.4 Temperature/pressure ratings for copper alloy flanges sizes over 3 in [see Clause 5f)]

Table Temperature °C Maximum
-17.8to 121.1 | 148.9 [ 1767 | 2044 | 2322 | 260.0 | hydraulic
test
Temperature °F
pressure
0 to 250 | 300 [ 350 | 400 | 450 | 500 (Ibf/in2)
Pressure (Ibf/in?)
Over3into24in Over3into8in
A 50 A — — — — 258 | — 75
D 100 — 95 0 80 65 50 150
E 175 — 165 155 135 120 100 265
F 250 — 240 220 195 175 150 375
H 400 — 380 350 320 285 250 600
J — 550 525 485 440 390 350 825
K — 700 670 615 555 500 450 1050

NOTE Intermediate values may be obtained by linear interpolation, except for Table A.

A It is customary in the gas industry to limit the use of Table A flanges to working gas pressures not exceeding
30 Ibf/in?. It is recommended that this limitation be also applied to compressed air.

B) This rating applies to temperatures above 121.1°C (250°F) up to and including 232.2°C (450°F).
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Annex C (normative)

C1

Table C.1

C.2

BS 10:2009

Bolts and nuts

Application

Bolts, stud-bolts and nuts shall comply with the minimum
requirements, corresponding to the various flange tables and
temperature limits, specified in Table 2.

Application of bolts and stud-bolts [see Figure 2a) and Figure 2b)]

Flange tables Design temperature Reference Type
not exceeding for bolts or
stud-bolts
(see Table C.2,
Column 1)
Aand D 232.2 °C (450 °F) | Bolt
D,EandF 260 °C (500 °F) Il Bolt or stud-bolt
399 °C (750 °F) 1 Bolt or stud-bolt
427 °C (800 °F) \Y Stud-bolt
H, Jand K 399 °C (750 °F) [} Bolt or stud-bolt
482 °C (900 °F) \Y Stud-bolt
524 °C (975 °F) VI Stud-bolt
R,Sand T 399 °C (750 °F) v Bolt or stud-bolt
482 °C (900 °F) Vv Stud-bolt
524 °C (975 °F) VI Stud-bolt

Dimensions, finish and materials.

Hexagon headed bolts with hexagon nuts or stud-bolts with hexagon
nuts shall be used, the dimensions and finish of which shall comply
conform to the requirements of Table 3.

NOTE 1 The materials specified in Table 3 are typical and materials to
other specifications, having similar or superior properties, may be used by
agreement between the purchaser and the manufacturer.

Free cutting steel shall not be used for design temperatures
exceeding 232.2 °C (450 °F).

For design temperatures up to and including 260 °C (500 °F), steels
for bolts, stud-bolts and nuts shall contain not more than 0.060% of
sulfur or phosphorus and for design temperatures over 260 °C (500 °F)
shall contain not more than 0.050% of sulfur or phosphorus.

NOTE 2 The minimum yield stresses specified for alloy steels apply to the
material in the hardened and tempered condition.

Alloy steels shall have creep relaxation properties and impact properties
adequate for the design temperature and shall be agreed between the
purchaser and the manufacturer.
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C.3 Nuts

NOTE Nuts may be made from steel to the same specification as that
used for the bolts or stud-bolts to which they are fitted but, for design
temperatures over 287.8 °C (550 °F), it is recommended that nuts should
be made from a material having a lower tensile strength than that for the
bolts, provided that it is suitable for the design temperature.

c.4 Stud-bolts

Stud-bolts for design temperatures not exceeding 399 °C (750 °F)
shall be:

e screwed each end and plain in centre; or
e screwed full length.

For design temperatures above 399 °C (750 °F) and not exceeding
482 °C (900 °F) stud-bolts shall be:

e screwed each end and shaped in accordance with Figure 1; or
e screwed full length.

For design temperatures above 482 °C (900 °F) stud bolts shall be
screwed each end and shaped in accordance with Figure 1.

¢.5 Washers
Washers, where used, shall be of steel and shall be:

e for bolts or stud-bolts references I, Il or lll (see Table 3),
manufactured in accordance with BS 3410; or

e for bolts or stud-bolts references IV, V or VI (see Table 3),
manufactured in accordance with BS 3410, Part 1, except that
for design temperatures above 482 °C (900 °F) the steel shall be
to BS EN 10090 En 2E, 3A or 4, unless otherwise agreed between
purchaser and manufacturer.

Washers shall not be fitted where the partial removal of the radius
or fillet at the back of the flange by spot-facing or back-facing would
result in the removal of the radius or fillet to an extent greater than
that indicated in Figure 5 for integrally cast or forged steel flanges.

NOTE 1 The use of washers may necessitate the partial removal of the
radius or fillet at the back of the flange by spot-facing or back-facing.

NOTE 2 For references lll to VI inclusive (see Table 3) it is desirable to
mark the nuts, bolts and stud-bolts to identify the materials used. When
the purchaser requires this to be done, the system of marking to be
employed should be the subject of agreement between the purchaser and
the manufacturer.
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Table C.2 Materials, dimensions and finish of bolts, stud-bolts and nuts

BS 10:2009

Ref. | Materials | Typical material specifications Screw Specifications for
threads dimensions (except screw
(BS 84 or threads) and finish
Bolts and Nuts BS 1580-1) | Bots and Stud-bolts
stud-bolts nuts, and nuts
of stud-bolts
I Carbon BS 916 or BS 916 or BS 1769 BSW or BS 916 or —
steel BS 1769 Min. tensile strength UNC BS 1769 (all
Min. tensile 26 tonf/in? black all over)
strength
26 tonf/in?
I Carbon BS 916 or BS 916 or BS 1769 BSW or BS 916 or Shaped as
steel BS 1769 Min. tensile strength UNC BS 1769 (all Figure 1 or
Min. tensile 28 tonf/in? black all over) | screwed
strength Not more than full length
28 tonf/in? 0.060% sulfur or or screwed
Not more than phosphorus each end
0.060% sulfur or and plain
phosphorus in centre
1] Carbon Tensile strength | Tensile strength BSW or BS 916 or Shaped as
steel 35/40 tonf/in? 32/38 tonf/ in? BSF or BS 1769 (all Figure 1 or
Min. yield stress | Min. yield stress UNCor 8 | black all over) | screwed
18 tonf/in? 16 tonf/in? UN (sizes full length
Min. elongation | Min. elongation 20% | over 1in) or screwed
20% on 2in on 2 in gauge length each end
gauge length Alternatively, and plain
For design Tensile stre.n%th in centre
temperatures 35_/40 t_onf/m
not exceeding Min. yle_ldzstress
18 tonf/in

260°C (500°F)
not more than
0.060% sulfur or
phosphorus.

For design
temperatures
over 260°C
(500°F) not
more than
0.050% sulfur or
phosphorus.

Min. elongation 20%
on 2 in gauge length

In each case, for
design temperature
not exceeding 260 °C
(500 °F) not more
than 0.060% sulfur
or phosphorus. For
design temperatures
over 260 °C (500 °F)
not more than
0.050% sulfur or
phosphorus
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Table C.2 Materials, dimensions and finish of bolts, stud-bolts and nuts (continued)

Ref. | Materials | Typical material specifications Screw Specifications for
threads dimensions (except screw
(BS 84 or threads) and finish)
Bolts and Nuts BS 1580-1) | Bots and Stud-bolts
stud-bolts nuts, and nuts
of stud-bolts
v Carbon BS 1083, Tensile strength BSW or BS 916 or Shaped as
steel Grade R; 35/40 tonf/in? BSF or BS 1769 (all Figure 1 or
or BS 1768, Min. yield stress UNCor8 | with heads screwed
Grade S. Not 18 tonf/in2 UN (sizes and nuts full length
more than Min. elongation 20% over 1in) | machined on or screwed
0.050% sulfur or | on 2 in gauge length bearing face). | each end
phosphorus. Alternatively, Alternatively, | and plain
Tensile strength BS 1083 in centre
45/55 tonf/in? BS 1768
Min. yield stress
23 tonf/in?
Min. elongation 20%
on 2 in gauge length
In each case, not more
than 0.050% sulfur or
phosphorus.
\Y Alloy BS EN 10090 Carbon-molybdenum | BSF or (Nuts only) Shaped as
steel En 20B(T), to BS 1506-240 UNC (sizes | BS916 or Figure 1
hardened and Alternatively, 1in and BS 1769 (all except as
tempered. Min. BS EN 10090 En below) machined on stated in
yield stress 20B(T) hardened and | 8 UN bearing face) | C.4
44 tonffin? tempered. (sizes over | Alternatively,
Alternatively, for 1in) BS 1083 or
design temperatures BS 1768
not exceeding 454 °C
(850 °F) carbon steel.
Tensile strength
35/40 tonf/in?
Min. yield stress
18 tonf/in?
Min. elongation 20%
on 2 in gauge length
Not more than
0.050% sulfur or
phosphorus.
VI Alloy Chromium molybdenum or chromium BSF or (Nuts only) Shaped as
steel molybdenum vanadium steel with UNC (sizes | BS 916 or Figure 1
creep relaxation and impact properties 1in and BS 1769 (all except as
adequate for the design temperature below) machined on stated in
which shall be agreed between the 8 UN bearing face) | C.4
purchaser and the manufacturer. (sizes over | Alternatively,
For design temperatures not exceeding 1in) BS 1083 or
510 °C (950 °F), carbon-molybdenum nuts BS 1768

to BS 1506-240 may be used.

NOTE For sizes above 1 in (Ref. Ill, V and VI), 8 UN threads to BS 1580 are specified.

40

© The British Standards Institution 2012



BRITISH STANDARD

BS 10:2009

Bibliography

For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including
any amendments) applies.

BS 309, Particleboards — Definition and classification

BS 310, Wood-based panels — Determination of modulus of elasticity
in bending and of bending strength

BS 350, Conversion factors for units

BS 1083, Specification for precision hexagon bolts, screws and nuts
(B.S.W. & B.S.F. threads)

BS 1400, Specification for copper alloy ingots and copper alloy and
high conductivity copper castings

BS 1503, Specification for steel forgings for pressure purposes
BS 1504, Specification for steel castings for pressure purposes

BS 1768, Specification for Unified precision hexagon bolts, screws, &
nuts (UNC & UNF threads) — Normal series

BS 2035, Specification for cast iron flanged pipes and flanged fittings

BS 2789, Specification for spheroidal graphite or nodular graphite
cast iron

BS 2856, Precise conversion of inch and metric sizes on engineering
drawings

BS 3603, Specification for carbon and alloy steel pipes and tubes with
specified low temperature properties for pressure purposes

BS 3604 (all parts), Steel pipes and tubes for pressure purposes: ferritic
alloy steel with specified elevated temperature properties

BS 4622, Specification for grey iron pipes and fittings
BS EN 1561, Founding — Grey cast irons

BS EN 1591-1, Flanges and their joints — Design rules for gasketed
circular flange connections — Part 1: Calculation method

BS EN 10216 (all parts), Seamless steel tubes for pressure purposes —
Technical delivery conditions

BS EN 10217 (all parts), Welded steel tubes for pressure purposes —
Technical delivery conditions

BS EN 10293, Steel castings for general engineering uses

BS EN 12449, Copper and copper alloys — Seamless, round tubes for
general purposes

© The British Standards Institution 2012 « 41



BS 10:2009 BRITISH STANDARD

This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

			Foreword
		1	Scope
		2	Normative references
		3	Design temperature and pressure
		4	Designation
		5	Flange dimensions
		6	Flange materials
		7	Attachment of flanges
		8	Hydraulic testing of flange joints
		9	Certification
		10	Low temperature flanges and bolting
		Annex A (informative)	Information to be supplied by the purchaser
		Annex B (informative)	Minimum requirements of steel to be used for flanges in Table A to Table H
		Annex C (normative)	Bolts and nuts
			Bibliography

