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European foreword

This document (EN 12404:2020) has been prepared by Technical Committee CEN/TC 38 "Durability of
wood and wood based products”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by November 2020, and conflicting national standards
shall be withdrawn at the latest by November 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes CEN/TS 12404:2015.

In comparison with the previous version, the following technical change has been made:
The list in Subclause 9.6 has been replaced by ratings.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic
of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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Introduction

This document describes a laboratory method of test for the assessment of the effectiveness of a
masonry fungicide applied to masonry for the prevention of the growth of dry rot, Serpula lacrymans
(Schumacher ex Fries) S.F. Gray into wood.

This laboratory method enables the determination of the concentration of a preservative within mortar
which could prevent the dry rot fungus from growing through a given mortar layer treated with this

preservative.

Test results obtained with earlier versions of CEN/TS 12404 are still valid.
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1 Scope

This document specifies a method for determining the performance of a preservative, applied to the
upper surface of the mortar test specimens, in preventing the growth of dry rot through the treated
mortar when exposed to the test fungus.

This method is only applicable to masonry fungicides applied as a true solution of the preservative in
water or dilute oil in water emulsion. It is not applicable to rods, pastes and other similar preservative
types. This method is applicable to preservatives applied to masonry by brushing, spraying and/or
injection techniques or mixed into rendering and plastering mortar for masonry.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

EN 113:1996, Wood preservatives — Test method for determining the protective effectiveness against
wood destroying basidiomycetes — Determination of the toxic values

EN 413-1, Masonry cement — Part 1: Composition, specifications and conformity criteria

EN 459-1, Building lime — Part 1: Definitions, specifications and conformity criteria

EN 599-1, Durability of wood and wood-based products — Efficacy of preventive wood preservatives as
determined by biological tests — Part 1: Specification according to use class

EN ISO 3696, Water for analytical laboratory use — Specification and test methods (1SO 3696)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— [SO Online browsing platform: available at https://www.iso.org/obp

3.1

masonry fungicide

fungicidal /fungistatic product applied to masonry and other mineral construction materials to prevent
the growth of dry rot through or over the treated material

3.2
performance
behaviour of the preservative product in terms of its effectiveness in test

3.3
preservative
formulated masonry fungicide in the form received from the supplier for the test

3.4
supplier
sponsor of the test



BS EN 12404:2020
EN 12404:2020 (E)

4 Principle

The preservative to be tested is applied by pipette (or in accordance with the sponsor’s instruction) to
the upper surface of mortar test specimens. The mortar test specimens are contained in rigid tubes and
an untreated wooden sample is placed on top of these mortar test specimens. The bases of the mortar
specimens are exposed to dry rot attack for a given time. The assessment of the performance of the test
preservative consists of checking the growth of the fungus through the mortar and the evaluation of
any attack of the wooden sample contained in the rigid tube.

NOTE This method is also valid for other modes of application.

5 Test materials

5.1 Test fungus

5.1.1 Obligatory test fungus

— Serpula lacrymans (Schumacher ex Fries) S.F. Gray, strain BAM Ebw.315.

5.1.2 Optional test fungi

For specific regional uses or conditions, it is also possible to use other strains of dry rot (e.g. Serpula
lacrymans FPRL 12 C) known to be capable of growing through masonry.

NOTE Other fungal species can grow through masonry. This method of test could be used to assess the
ability of these fungi to grow through mortar specimens.

5.1.3 Maintenance of strains

The strains shall be maintained and treated in accordance with the instructions from their laboratory
of origin (see Annex A). If a strain shows signs of degeneration, it shall no longer be used and the testing
laboratory shall obtain a new standard culture of the strain.

5.2 Products and reagents

5.2.1 Water, distilled or deionized, conforming to grade 3 of EN ISO 3696.

5.2.2 Malt - mineral salt - agar culture medium, consisting of:

— malt extract in concentrated form 12,50 g
or in powder form 10,00 g
— agar causing no inhibition of growth of fungi 15,00 g
— potassium dihydrogen phosphate (KH2P04) 2,72 g
— calcium sulfate dihydrate (CaS04.2H20) 0,38¢g
— magnesium sulfate heptahydrate (MgS04.7H20) 0,62¢g

— water (5.2.1) to make up to 1 000 ml.

Place all the ingredients in a 1 000 ml beaker measure and gently heat, stirring occasionally, until
completely dissolved.

Pour 150 ml of the culture medium into each culture vessel (5.3.1).
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Close the vessels with screw cap without a hole a quarter of a turn less than full closure and sterilise
the closed vessels in the autoclave (5.3.8) at (121 + 2) °C for 30 min. Let them cool standing upright.

5.2.3 Nutrient solution, a mass fraction for 5 % aqueous solution of malt extract.

5.2.4 Equipment for chemical gas or for steam sterilization or access to a radiation source
(see Annex B).

5.2.5 Carbon dioxide, compressed gas in cylinders.
5.2.6 Sodium chloride, saturated solution in water.

5.2.7 Portland cement, conforming to EN 413-1.

5.2.8 Hydrated building lime, conforming to EN 459-1.

5.2.9 Bricklaying mortar sand, quartz sand with a particle size equal to or less than 1 mm, washed
under running tap water until the water is no longer turbid.

5.3 Apparatus

5.3.1 Culture vessels

Straight sided flat bottom glass culture vessels with an aperture of 50 mm to 60 mm (see Figure 3),
provided with both screw caps without a hole, used for culturing the test fungus (9.1), and screw caps
with a central hole equal in size to the outer diameter of the tube (5.3.2) plus the thickness of the tubing
(5.3.3) in diameter.

NOTE The alternative type C.2 of test vessels described in EN 113, have been found to be suitable.

5.3.2 Rigid tubes, which can be sterilized using an autoclave (for example glass, or polyvinylidene
fluoride) with an inner diameter of 35 mm to 46 mm and a length of at least 150 mm.

5.3.3 Tubing, with a diameter corresponding to the outer diameter of the rigid tubes (5.3.2) with a
wall thickness of (1,0 £ 0,5) mm and cut into lengths of (40,0 £ 1,0) mm capable of being sterilized using
an autoclave.

NOTE Tubing made of rubber has been found to be suitable.

5.3.4 Inert supports of maximum thickness 3 mm and when in use, do not obscure more than 10 % of
the mortar surface.

NOTE Stainless steel washers of overall diameter 25 mm have been found to be suitable. Two supports are
required for each test assembly.

5.3.5 Conditioning chamber, well ventilated and controlled at (20 + 2) °C and (65 = 5) %
relative humidity.

5.3.6 Culture chamber, dark and controlled at (22 + 1) °Cand (70 = 5) % relative humidity.
5.3.7 Drying oven, capable of being controlled at (45 + 1) °C.

5.3.8 Autoclave, adjustable to (121 + 2) °C.
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5.3.9 Containers, to prepare the mortar and the preservative solutions, made of a material that does
not react with their contents.

5.3.10 Mortar mould apparatus, consisting of a plastic frame for example polyvinyl chloride (PVC)
with a height of (10 £ 0,5) mm, a porous support (for example clay house building bricks, ceramic plates)
to absorb the excess water in the fresh mortar and a cloth (for example muslin cloth, cheese cloth) with
the same dimensions as the frame to aid demoulding the mortar specimens (see Figure 2).

5.3.11 Plastic lath, used to smooth the surface of the mortar after casting in the plastic frame.

5.3.12 Circular tamper with a flat base, a diameter of 3 mm to 5 mm to less than the internal diameter
of the rigid tube (5.3.2), and at least 50 mm longer than the rigid tube.

5.3.13 Racks on which to place the treated mortar test specimens an example is shown in Figure 1.

Dimensions in millimetres
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Figure 1 — Example of a rack
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5.3.14 Sterile single-use pipettes of (1,0 £ 0,1) ml content.

5.3.15 Ordinary laboratory equipment, including for example balances accurate to 0,01 g, sealable
containers, forceps.

5.3.16 Microbiological safety cabinet, providing protection to the operator and to the work.

6 Sample of the preservative

The sample shall be representative of the product to be tested. It shall be identified as specified
in EN 599-1.

7 Mortar test specimen

7.1 Preparation of mortar

Dry a quantity of the quartz sand (5.2.9) in the drying oven (5.3.7) at (45 £ 1) °C. Measure out nine
parts by volume of the dried quartz sand and weigh, then place into a container (5.3.9). Add two
parts by volume hydrated building lime (5.2.8) and one part by volume Portland cement (5.2.7) and
mix thoroughly. Add 16 ml water (5.2.1) per 100 g quartz sand and mix until a homogeneous mortar
is obtained.

7.2 Preparation of mortar specimen

Before casting the fresh mortar in the mortar mould apparatus (5.3.10), soak the porous support in
water for 30 min. Place the cloth and plastic frame on the porous support. Cast the fresh mortar in the
frame and smooth the surface with the plastic lath (5.3.11). Push the rigid tubes gently in the fresh
mortar until the bottom of the tube touches the support. Smooth the surface of the mortar inside the
tube using the circular tamper (5.3.12) (see Figure 2).

Remove the mortar from around the outside of the tubes and cover the tops of the tubes with a
moistened cloth. Store the tubes vertically, with the mortar test specimens at the bottom, in the
conditioning chamber (5.3.5) for five weeks.

NOTE The moistened cloth prevents the mortar from drying out too quickly but can be removed after the
first week of conditioning.
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Figure 2 — Preparation of mortar test specimen

Dimensions in millimetres
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7.3 Curing of mortar test specimen

Transfer the dried mortar test specimens to sealable containers containing the saturated sodium
chloride solution (5.2.6) in the conditioning chamber (5.3.5). Every working day for four weeks, pass
carbon dioxide gas (5.2.5) though each sealable container for 10 min.

The carbon dioxide reduces the alkalinity of the mortar. The alkalinity of the mortar test specimens
can be checked with a phenolphthalein colouring method. Prepare a mass fraction of 1 % solution of
phenolphthalein in ethanol. Remove two dried mortar test specimens from the tubes and split them
in half. Spray the phenolphthalein solution on the cut surfaces. If a red colour develops the mortar test
specimens need further curing. When the colour of the cross sections remains unchanged the mortar
test specimens are ready for further preparation.

7.4 Leaching of mortar test specimen

Immerse the cured mortar test specimens (7.3) in deionized water for two weeks. Use 300 ml water per
mortar test specimen and change the water twice per working day.

After this leaching period, fill each tube with a 100 mm high water column and record the time taken for
the water to pass through the mortar test specimen. Reject specimens with a time of greater than 90 s.

Store the acceptable mortar test specimens for at least two weeks in the conditioning chamber (5.3.5)
before continuing with the testing.

7.5 Number and distribution of mortar test specimens
Distribute the mortar test specimens (7.4) as follows:
— treated mortar test specimens:
use at least 10 mortar test specimens for each combination of concentration and application rate.
— untreated control mortar test specimens:
use at least 10 control mortar test specimens.

For the testing, on each of the acceptable mortar test specimens slide a length of tubing (5.3.3) over the
end of the rigid tube remote from the mortar so that one end of the tubing coincides with the end of the
rigid tube remote from the mortar. Insert the tubing covered tube through the hole in a screw cap from
a culture vessel (5.3.1).

Place the mortar test specimens in the rack (5.3.13) (see Figure 1).

8 Wood test specimens

8.1 Species of wood
The following wood species shall be used for the test.

Scots pine (Pinus sylvestris Linnaeus).

8.2 Quality of wood

The Scots pine shall be exclusively sapwood containing little resin.
The wood shall be free from knots, cracks, stain, decay, insect damage or other defects.
The wood shall not have been water- stored, floated, chemically treated or steamed.

Wood that has been kiln dried at temperatures below 60 °C can be used.

11
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8.3 Provision of wood test specimens

Cut the wood test specimen from planed strips having a cross section of (25 £ 0,5) mm x (15 £ 0,5) mm,
in which the growth rings may run in any direction.

8.4 Dimensions of wood test specimens

The dimensions, measured at a mass fraction of (12 + 1) % moisture content, shall be (20 + 0,5) mm
(length) x (25 0,5) mm x (15 £ 0,5) mm.

9 Procedure

9.1 Culturing the test fungus

Inoculate the culture medium in each culture vessel (5.3.1) not more than one week after sterilisation
of the culture medium (5.2.2) and using stock cultures of the test fungus which are not more than four
weeks old. Store the inoculated culture vessels in the culture chamber (5.3.6) until the test fungus has
covered the surface of the culture medium; use within one week of this stage being reached. The test
fungus shall not be visibly contaminated by other organisms.

9.2 Treatment of mortar test specimens

Use the test preservative (see Clause 6) as delivered by the supplier or diluted into a container (5.3.9)
according to the sponsor's instructions. The application rate(s) shall be as recommended by the supplier
but shall not exceed 500 g/m2. Calculate the amount of preservative solution to be applied to each
mortar test specimen. Using a pipette, spread the treatment solution evenly over the mortar surface
within the tube; determine the exact amount applied by weighing before and after application. Return
the treated mortar test specimens to the rack (5.3.13) and store in the conditioning chamber (5.3.5)
for one week.

9.3 Preparation of wood test specimens

Not more than one week before the fungus testing (see 9.5), impregnate the wood test specimens with
the nutrient solution (5.2.3), according to EN 113:1996, 8.2.2.

NOTE The impregnation of the wood test specimens with a nutrient solution encourages fungal infestation.

9.4 Sterilization procedures

Put a wad of non-absorbent cotton wool in the top of the tube of each treated mortar test specimen
and each untreated mortar test specimen. Screw the lids of each specimen into empty culture vessels
(5.3.1) and close the lids to one quarter of a turn less than full closure.

Sterilize all the assemblies using an appropriate procedure for each preservative under test
(see Annex B).

In case of doubt on the heat sensitivity of the preservative, it is recommended to contact the supplier.

Sterilize the water, the supports (5.3.4), the nutrient treated wood test specimens (see 9.3) and the
forceps in the autoclave (5.3.8) for 30 min at (121 + 2) °C.

9.5 Exposure to fungus

Under sterile conditions, remove the wad of cotton wool from the top of the tube of each sterile test
assembly. Apply (1,0 + 0,1) ml sterile water using a pipette (5.3.14) to the upper surface of the mortar.
Using the forceps place a sterile support (5.3.4) centrally on top of the mortar and place a sterile wood
test specimen on the support (5.3.4) with one end grain face in contact with the support. Replace the

12
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wad of cotton wool. Remove the lid from one of the culture vessels containing the test fungus (see 9.1).
Place a sterile support (5.3.4) centrally on the test fungus. Transfer one of the sterile test assemblies
from an empty vessel to the inoculated culture vessel and close the lid to one quarter turn less than full
closure. Gently push the tube through the lid until the mortar touches the support on the test fungus.

Repeat this procedure for all the mortar test specimens. Place the charged culture vessels in the culture
chamber (5.3.6) for 12 weeks.

9.6 Examination of the mortar test specimens

Remove the culture vessels from the culture chamber after 12 weeks exposure. Reject the vessels which
are visibly contaminated by other organisms. Remove the tubes from the culture vessels and evaluate
the condition of the mortar test specimen and wood test specimen using the following ratings.

Rating 0: no growth on the mortar test specimen;

Rating 1: only growth on the underside of the mortar test specimen and no growth on the wood
test specimen;

Rating 2: growth through the mortar test specimen and infestation of the wood test specimen.

13
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Figure 3 — Arrangement of the mortar test specimen and wood test specimen in the
culture vessel

9.7 Validity of test

The test is valid provided at least six replicate untreated mortar test specimens have not been rejected
due to contamination, and not more than one of the remaining replicates has been given a rating of < 2.
The test with each combination of concentration of the test product or application rate is valid provided
that at least six treated test mortar specimens have not been rejected due to contamination.

10 Statement of the results

The test preservative or a dilution of the test preservative is considered to be effective at the application
rate used in the test provided that none of the replicates has a rating exceeding 1.

14
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11 Testreport

The test report shall include at least the following information (see also Annex C for an example):

a)
b)

c)

d)
e)
f)
g)
h)
i)
j)
k)

the number and date of this document (EN 12404:2020);
the name of the supplier of the preservative under test;

the type of the preservative tested together with its unique name or code and with an indication of
whether or not the composition has been declared;

the name and concentration of active ingredient;

the solvent or diluent used;

the species and strain number of the fungus used;

the concentrations of the preservative tested expressed as percentages by mass;

the applications rate in g/m? of the preservative under test;

the means of sterilization used for the mortar test specimens;

the date of the exposure of the mortar test specimens to fungus;

the date of final examination of the mortar test specimens;

for each treated and untreated mortar test specimen the individual score after visual examination;
the concentration and application rate in g/m2 of the masonry fungicide found to be effective;
any deviation from the standard method and any factors that may have influenced the results;
the name of the organization responsible for the test report and the date of issue;

the name and signature of the officer(s) in charge of testing;

the following note:

— the interpretation and practical conclusions that can be drawn from this test report demand a
specialized knowledge of curing dry rot infestation and, for this reason, this test report cannot
of itself constitute an approval certificate.

15
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Annex A
(informative)

Test fungi

A.1 General information on maintenance and acquisition of test strains

Laboratories, which run tests regularly, may maintain the strains themselves, but if the strain shows
any sign of weakness, a fresh culture should be obtained from the laboratory of origin. All laboratories
maintaining test fungi should test the virulence at least once a year using untreated mortar test
specimens, exposed using the method described in 9.5.

[f tests are not undertaken regularly or if a strain shows signs of degeneration a new standard culture
of the strain should be obtained from the laboratory of its origin for each test (see 5.1).

When sending cultures, special care should be taken to avoid any harmful influence during transport,
for example by freezing during air-transport. To avoid the effects of X- rays, the cultures should be
packed in aluminium containers or wrapped in aluminium foil.

NOTE International Regulations exist concerning the transport of cultures. Information on these can
be obtained from the Information Centre for European Culture Collections, Mascherorder Weg 1b, D-38124
Braunschweig, Germany.

The laboratory sending test cultures should provide all growth features characteristic of the
respective fungus.

When new strains are received, the virulence should be tested to ensure that it complies with the
requirement given in 9.7.

Laboratories holding the parent strain should re-isolate the strain after growth on untreated wood if it
shows any sign of weakness.

A.2 Maintenance and treatment of test fungi

At least every six months, test strains should be re-isolated from untreated wood which is being
actively attacked.

NOTE When undertaking tests regularly, the process of re-isolation can be carried out in association with
each test to provide cultures for future tests.

Two wood test specimens of Scots pine sapwood, measuring approximately either 5 mm (grain
direction) x 30 mm x 30 mm or 50 mm (grain direction) x 25 mm x 15 mm should be sterilized. The
specimens, without ageing should be exposed to attack by the test fungus using the exposure system
described in EN 113 for a period of six to eight weeks for the larger specimens or four weeks for the
smaller specimens. Without oven drying, under sterile conditions, the larger specimens should be split
open, small splinters of wood from the centre of the specimens should be removed and partly embedded
in a mass fraction of 5 % malt agar medium in test tubes or Petri dishes and the fungus allowed to grow.
Alternatively, the smaller specimens should be transferred whole to a mass fraction of 5 % malt agar
medium and the fungus allowed to grow out from the wood. These cultures should be used for future
tests and to provide stock cultures for future use.

The virulence of the test fungi should be checked at least once a year. If tests are done less than once a
year, a separate virulence test should be undertaken prior to the test.

16
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A.3 Information regarding obligatory test fungus
Serpula lacrymans (Schumacher ex Fries) S.F. Gray.

Strain: BAM Ebw. 315 (Bundesantstalt fiir Materialforschung und - priifung, D-12205 Berlin, Germany).

Maintenance: Store stock cultures at 5 °C to 8 °C.

A.4 Information regarding optional test fungus

Serpula lacrymans (Schumacher ex Fries) S.F. Gray.

Strain: FPRL 12C (Building Research Establishment Garston, Watford, Hertfordshire, WD2 7]R,
United Kingdom).

Activity: Fungus causing a brown cuboidal rot of hardwood and softwood and is able to grow
through masonry.

Maintenance: Store stock cultures at 5 °C to 20 °C.

17
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Annex B
(informative)

Methods of sterilization

B.1 Ionizing irradiation

Place the test specimens individually, or in groups of similar replicates, in polyethylene envelopes (at
least 90 um thick) and seal the envelopes by hot iron welding.

NOTE1 Polyethylene sheeting can be used, folding the sheet over the specimen bed and welding along three
sides. It is more practical to use polyethylene tubing sold in rolls. The test specimens are introduced into this
tubing, which is then welded on both sides of the specimens.

Send the envelopes thus prepared to an irradiation centre. Advice with regard to the packing of the
envelopes shall be obtained from the irradiation centre.

Subject the envelopes to a dose of between 25 kGy and 50 kGy when using radioisotopes (e.g. 69 Co
sources) or between 50 kGy and 100 kGy when using electron-accelerators.

NOTEZ2 1kGy=1k]J/kg=0,1 Mrad.

NOTE3 There does not appear to be any difference between sterilization obtained with a high intensity for
a short time or a low intensity applied over a prolonged period. After irradiation, the envelopes can be safely
stored for several weeks without detrimental effects.

Do not open the envelopes until the precise moment that the contents are to be used.

B.Z2 Steam

This method shall only be used for preparations known to be heat stable and not volatile in steam.

Two days before the test specimens are to be planted in the culture vessels, place them in glass or other
suitable dishes, placing only test specimens of the test wood or the reference wood in the same dish.
Arrange the test specimens so that they do not touch, placing glass or stainless steel rods between
each of them.

Cover the dishes and place them in a steamer. The steam shall circulate round the dishes for 20 min.

Leave the dishes to cool, store them for 24 h in a room at ambient temperature and then repeat the
sterilization process for 10 min.

Do not open the dishes until the precise moment when the test specimens are to be placed in the
culture vessels.

18
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Annex C

(informative)

Example of a test report

Number and date of document

Name of the supplier

Name and type of the product

Name and concentration of active ingredient

Solvent or diluent used

Species of fungus used

Concentrations of the product tested

Application amount

Ageing tests carried out

Method of sterilization used

Date of exposure to the test fungus

Date of final inspection

Visual inspection

EN 12404:2020

Company S

Z emulsion concentrate water dilutable

W as mass fraction of 0,25 %

Deionized water

Serpula lacrymans BAM Ebw.315

A mass fraction of 2 % to 4 %

See Table C.1

None

lonizing irradiation

2020-07-18

2020-10-10

See Table C.1
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BS EN 12404:2020
EN 12404:2020 (E)

Effective concentration Preservative Z at concentration of a mass fraction of
4 % in water when applied at 500 g/m?2

This report has been prepared by Laboratory A

Location and date B 2020-11-02

Name and signature of the officer(s) in charge Mr C, Mrs D

NOTE The interpretation and practical conclusions that can be drawn from this test report demand a

specialized knowledge of curing dry rot infestation and, for this reason, this test report cannot of itself constitute
an approval certificate,

Table C.1 — Results of mortar test specimens

Mortar test specimens

treated untreated
Treating solution concentration % mass fraction | 2 4
Application amount (g/m?2) 500 500 0
Replicates Visual grading in accordance with 9.6
1 2 0 2
2 1 1 2
3 1 0 2
4 2 0 2
5 2 1 2
6 1 1 2
7 2 1 2
8 1 0 2
9 2 1 2
10 2 0 2

Effective concentration: a mass fraction of 4 % in water at 500 g/m2.

20



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
bsigroup.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 bsigroup.
comishop, 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.

Copyright in BSI publications

All the content in BS| publications, including Bntish Standards, i1s 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
tormally licensed such information to BSI for commercial publication and use.

Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit or publicly display the standard or any portion thereof in any
manner whatsoever without BSl's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

= A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use anly,

* The standard may be stored on more than one device provided that it is
accessible by the sole named user only and that only one copy Is accessed at
any one time.

* A single paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

* A British Standard purchased in hard copy format is for personal or internal
company use only.

* |t may not be further reproduced — in any format — to create an additional copy.
This includes scanning of the document.

If you need more than one copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see 'Subscriptions’).

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright and Licensing 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 bsigroup.
com/subscriptions.

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
tormat, 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 bsigroup.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 cservices@bsigroup.com.

Revisions
Cur 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.

Useful Contacts

Customer Services
Tel: +44 345 086 9001
Email: cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 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

BS| Group Headquarters
389 Chiswick High Road London W4 441 UK



