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Foreword
Standard has been prepared by Technical Committee B/507.

BS 6717-1:1993 which is withdrawn.
This revision of BS 6717 been prepared to reflect current CEN principles
regarding the writing of standards for this type of product: such standards are 
now performance-based instead of recipe-based. This has entailed taking out the 
requirements for materials and inserting far more performance requirements.
To support this change, test methods have now been included as annexes.
This revision has zdso introduced a requirement for type testing and factoiy 
production control, together with an example of a production control procedure.
Users of this standard should be aware that the concept of type testing (see A-2) 
has been brought forward from Harmonized European Standards, and is 
intended to give the manufacturer and any attestation body confidence that a new 

edified product will conform to the performance requirements during regular 
production runs. The requirements for products to meet this standard are given 
in clause 5. The requirements specified in A.2 are only for type testing.

The following specific changes have been made in this revision:
a) units made with different facing and backing mixes have been included;

dimensional requirements have been removed so that paving blocks can

This British 
It supersedes

or m

b) the 
be of any shape;»c) the compression strength requirement has been replaced by a splitting 

strength reqioirement;
d) performance requirements

1) weathering resistance (freeze/thaw);

and test methods have been added for;

. _ . 2) abrasion resistance;
3) slip/skid resistance;
4) visual properties;

e) for weathering resistance, abrasion resistance and slip/skid resistance, 
performance classes have been introduced; these include a class for “no 
performance determined", which enables the purchaser to request a product 
appropriate to its intended use and location.

This British Standard is an adaptation of the current draft of the European 
Standard prEN 1338, following the publication of which as BS EN 1338 this 

standard, BS 6717, be withdrawn.
Annex A, Annex B, Annex C, Annex D, Annex E, Annex F, Annex G, Annex H 
and Annex I are normative. Annex J is informative.
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 

from legal obligations.

Summary of pages 
This document comprises a front cover 

1 to 33 and a back cover.

, an inside front cover, pages i and ii, 

this document indicates when thepages
The BSI cop\Tight notice displayed in 
document was last issued.

C BSI 08-2001
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1 Scope
This British Standard specdfies requirements and test methods for precast, imreinforced concrete pa-ring
blocks and complementary fittings. It is applicable to precast, unreinforced concrete pa-ring blocks that are 
particularly for use in external trafficked paved areas.

' «Cl

NOTE Examples of uses for these products include footpaths, precincts, cycle tracks, car parks, roads, highways, industrial 
(including doc^ and harbours), airoaft pavements, bus stations and petrol filling stations.

This British Standard is not applicable to permeable concrete blocks. The test methods are applicable to 
paring blocks made of concrete only and are not applicable to pa-ving blocks made of other

2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute

,^pvisions of this British Standard. For dated references, subsequent amendments to, or revisions of, any
" of these publications do not apply. For iindated references, the latest edition of the publication referred 
'applies.

BS 812-114:1989, Testing aggregates — Method for determination of the polished-stone value.
BS 7932:1998, Method for determination of polished paver value (PPV).
BS EN 10083-2:1991, Quenched and tempered steels 
quality steels.
BS EN ISO 4288:1998, Geometric product specification (GPS)
Pules and procedures for the assessment of surface texture.
BS ISO 8486-1:1996, Bond abrasives 
Part 1: Macrogrits F4 to F220.

3 Definitions
For the purposes of this British Standard the following definitions

areas

materials.

to

Part 2: Technical delivery conditions for unalloyed

— Surface texture — Profile method — 

— Determination and designation of grain size distribution —

apply.
3.1
paving block
precast, unreinforced concrete unit used as a surfacing material
3.2
permeable paving block 
pa-ring block intended by its structure to allow the passage of water through the block
3.3
complementary fitting 
unit that is used to infill and enable 
NOTE A complementai^’ fitting

area to be completely surfacedan
can be a piece of a paving block.

3.4
upper face
surface intended to be seen when in use

3.5
bed face
surface generally parallel to the upper face and in contact with the bedding after la3dng
3.6
chased side face
side face of a paring block ha-ring a recessed profile

e BSI 08-2001
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3.7
facing layer
layer of concrete providing the upper face of a paving 
main body or backing layer

block, of different material and/or properties to the

3.8
spacer nib
small protruding profile side face of a paving blockon a

3.9
ams
part of a paving block where two faces meet 
NOTE An arris can be bevelled, rounded, or chamfered.

3.10
chamfer
bevelled arris vdth horizontal or vertical dimensions exceeding 2 mm

3.11
secondary processing 
manufacturing process to texture a ' 
manufacture before or after hardening

3.12
work dimension • . .
dimension of a paving block specified for its manufacture

3.13
actual dimension
dimension of a paving block as measured

3.14
overall length
length of the longer side of the smallest 
spacer nibs

3.15
overall width
width of the shorter side of the smallest rectangle that encloses the entire paving block, excluding any 

spacer nibs

3.16
thickness
distance betss'een the upper face and the bed face of a paving block

3.17
slip resistance 
ability of a paring 
block surface

3.IS
skid resistance
ability of a paving block to resist relative movement between a 
surface

J,

whole paving block or any of its surfaces, carried out after basic

ectangle that encloses the entire paring block, excluding any
t r

block to resist relative movement between a pedestrian foot and the trafficked paving

vehicle tyre and the trafficked paving block

O BSI 08-2001
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4 Materials

--------------- ——V- of paving blocks shall be at the manufacturer's discretion.Details ofthe materials used shallbe declared in the manufacturer’s production control documentati 
(see Annex A). on

5 Requirements
5.1 General
Paving blocks shall be produced either with a single type of concrete throughout or with different facing
and backing layers. If paving blocks are produced with a facing layer this shall, when measured in
accordance with Annex B, have a minimum thickness of 4 mm, excluding isolated particles of aggregate
protruding into the facing layer, over the area declared by the manufactiirer. The facing layer shall be 
bonded to the backing layer.
It shall be permissible for a “square” arris to be either bevelled or roxmded, A “square” arris shall have
horizontal and vertical dimensions not exceeding 2 mm. The dimensions of a chamfer shall be at the
discretion ofthe manufacturer. The dimensions shall be declared in the manufacturer’s production control 
documentation (A.3.1).
NOTE AbeveUed arris with dimensions exceeding 2 mm is described as chamfered.
If a paving block is produced with functional and/or decorative profiles, these profiles shall not be included
in the work dimensions of the paving block. If a paving block is produced with surfaces that are textured,
secondary processed or treated chemically, these finishes or treatments shall be at the discretion of the
manufacturer. All finishes and treatments shall be declared in the manufacturer’s production control 
documentation (A.3.1).

In the event of a d^ute regarding the quality of 
in Annex C shallTie followed.

5.2 Shape and dimensions

5.2.1 General
NOTE A]] dimensions in this subclause

Excluding complementary fittings, the overall 
exceed 250 mm.
The length of a paving block divided by its thickness shall not exceed 5.
The width of a paving block shall be not less than 50

5.2.2 Work dimensions

consignment of paving blocks, the procedure specified

are work dimensions.

length and the overaD width of a paving block shall not

mm at a distance of 50 mm from any edge.

The work dimensions of all paving blocks shall be 
oimensions shall be declared i• discretion of the manufacturer The work

m the manufacturer s production conti-ol documentation (A.3.1).
5.2.3 Spacer nibs, chased and profiled side faces

at the discretion of the manufacturer. The work dimensions of these 
in the manufacturer’s production control documentation (see A.3.1).

e BSI08-2001
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5.2.4 Tolerances
When the dimensions of a single paving block are measured in accordance with Annex B, the tolerances 
shall be as specified in Table 1.

Table 1 — Tolerances for work dimensions

ToleranceBlock thickness ‘
ThicknessLength and width 

mm mmmm
±31^2<100
±4,±3

>100 _________ ,_____________________NOTE For special fields of application such as airports, tighter tolerances may be specified by the purchaser.

measiirements of the thickness of a single paving block shall beThe maximum difference between any two 
no greater than 3 mm.
For the dimensions of non-rectangular paving blocks, the tolerances shall be at the discretion of the 
manufacturer. These tolerances shall be declared in the manufacturer's production control 
documentation (A.3.1).
For paving blocks with an upper face that is intended to be plane, the tolerances for flatness and bow shall 

be as specified in Table 2.

I, '*1

Table 2 — Tolerances for flatness and bow

Maximum concaveMaximum convexLength of straight edge
mmmmmm

not applicablenot applicableup to 300
11.5300
1.52400

5.3 Physical and mechanical properties 

5.3.1 Complementary fittings
complementarv^ fittings cannot be tested according to this British Standard, they shall be deemed to 

this British Standard, provided that they have at least the same concrete quality as pavingconform to 
blocks that conform.

5.3.2 Weathering resistance
paving blocks are tested in accordance with Annex D, classes shall be assigned to them according to 

the mean v'alue of the test results as specified in Table 3. Families of paving blocks that have not been 
ted for w'eatbering resistance shall be assigned class Wl.

Table 3 —Weathering resistance classes
tes

Mass loss after weathering test 
mean value (kg/m^)

Class

No performance determined 
$1.0, no individual value >1.5 
Manufacturer's declared value (A.3.1)

I.VOTE The manu/acrurer's declared value is usually applied to secondarj’ processed products.

Wl
W2
W3

© BSI 08-2001
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5.3.3 Tensile splitting strength
When paving blocks are tested in accord^ce with Annex E, the mean tensile splitting strength shall he'not 
less than 3.9 MPa and no individual result shall be less than 2.9 MPa.

Additionally, no individual result shall have 
plane. a breaking load less than 250 N/mm of the length of the failure

5,3.4 Abrasion resistance
When paving blocks are tested in accordance with Annex F, classes shall be 
the values specified in Table 4. No individual result shall be 
paving blocks that have not been tested for abrasion

assigned to them according to 
greater than the specified value. Families of 

resistance shall be assigned class Al.
Table 4 — Abrasion resistance classes

Class
Degree of abrasion 

mm
No performance determined

INOTE A typica] use for class A2 is for areas to be subjected to vehictdar trafBc 

5.3.5 Slip/skid resistance
When paving blocks are tested in accordance with Annex G, classes shall be assigned to them according to 
the mean value of the test results as specified in Table 5. The slip/skid resistance value shall be the lower 
of the values obtained for the unpolished skid resistance and the polished pendulum test. Families of 
paving blocks that have not been tested for slip/skid resistance shall be assigned class SI.

Table 5 — Slip/skid resistance classes

[A2 23

exceeding 1.5 msa.

Class Mean sUp/skid resistance value 
C scale units

SI No performance determined 
^35 'S2

>45
®anu5cture?FdeclareJvaTue~(Ar37l)

'NOTE Paving blocks of class S2 are suitable for use in pedestrian areas and 
vehicular areas. paving blocks ol class S3 are suitable for use i

in
NOTE For special applications,

5.4 Visual properties 

5.4.1 Appearance

e.g. approaches to traffic lights, a higher value may be appropriate.

When examined in accordance with Annex H the 
as cracking or flaking. upper face of paving blocks shall not exhibit defects such 

delamination (separation) between the layers.
is not deleterious to the mechanical and physical performance of paving blocks.

In the case of two-layer paving blocks there shall be 
NOTE Efflorescence i no

5.4.2 Texture
If paving blocks are produced with a special surface texture, the texture shall be at the discretion, of the 
manufacturer. The properties of the textured surface shall be declared in the manufacturer’s production 
control documentation (see A3.1). Paving blocks with a special surface texture shall be deemed to conform 
to this British Standard if, when examined in accordance with Annex H, there are found to be no significant 
visible differences to any samples supplied by the manufacturer and approved by the purchaser.

© BSI 08-2001



BS 6717:2001

5.4.3 Colour
NOTE 1 Colours may be provided in a facing layer or throughout a paving block at the manufacturer's discretion.
Paving blocks containing colours shall be deemed to conform to this British Standard if, when examined in 
accordance with Annex H, there are found to be no significant differences in colour to any samples supplied 
by the manufacturer and approved by the purchaser.
NOTE 2 Variations in the colour consistency' of paving blocks can be caused by unavoidable variations in the shade and properties 
of the raw materials and by variations in hardening.

6 Manufacturer’s evaluation of conformity
The manufacturer’s evaluation of conformity shall be carried out as specified in Annex A.
Paving blocks produced by the manufacturer shall be subjected to t3rpe testing in accordance with A-2. 

The manufacturer shall also establish and maintain a production control system for product testing in 
accordance vith. A.3.
Conformity assessment for tensile splitting strength shall be carried out in accordance with Annex I. 

NOTE 1 An example of a production control system is given in Annex J.
NOTE 2 The production control system is intended to enable the manufacturer to determine whether the paving blocks conform to 
the requirements of this British Standard and to demonstrate that paving blocks have been assigned the correct class markings.

7 Marking
The following particulars relating to paving blocks shall be indicated clearly on any one of the delivery note, 

pacliging, or supplier’s cer^cate or brochure supplied with the consignment of paving blocks:
invoice,

a) identification of the manufacturer or the factory^

b) date of production;
c) class(es) where applicable (see Table 6);

d) the number of this British Standard^);
e) identification of the product (i.e. concrete paving blocks).

Table 6 — Classes and their identification

Class markingParameter
W1,W2 or W3Weathering resistance
A1 or A2Abrasion resistance
Si, S2, S3 or S4Siip/skid resistance

Marking BS 6717:2001 on or in relation to a product represents a manufacturer’s declaration of conformity, i.c. a claim by or 
on behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is solely the 
claimant’s responsibility. Such a declaration is no: to be confused with third-party certification of conformity.

©BSI 08-2001



STestreport
A test report shall be produced for each test that is performed by an external laboratory! The test 
shall contain the following particulars:

organization
reporta) name of the

b) name of the
canying out the test; 

Person carrying out the test;
c) date of the test;

d) name of the soxirce providing the sample;
e) sample reference, including the date of product!
f) name of the person taking the sample;

_^g) annex and/or relevant British
h) name of the test; 

j^i) test result;

on;

Standard in which the test method i
IS specified;

j) any pertinent remarks about
the sample or test result.

o BSI 08-2001
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Annex A (normative)
Maniifactxirer’s evaluation of conformity

A.1 GeneralFor the piirpose of testing, products shall be grouped into families, where the value of a selected property 

is common to all products within that family.

Examples of such families are;_strength famih': paving blocks manufactured using the same type of materials and production methods, irrespective of

dimensions and colours;— surface family, paving blocks with face mixes having the same prime aggregate used in the mix, e.g. natural river ^avel, 
crushed granite, porphyri*, basalt or limestone, and the same surface treatment of the finished product, irrespective of dimensions

and colours.

NOTE

A.2 Type testing

A-2.1 Initial type testingNOTE Where the product has previously been tested in accordance with the procedures in this British Standard, the results may 

be used to satisfy initial type testing.Initial type testing shall be performed at the beginning of the manufacture of a new product type or a family 
of product t3^es, or on the setting up of a new production hne, to determine whether the properties of the

product conform to the requirements of this British Standard,
The sampling, testing and conformity criteria for initial type testing shall be as specified in A2.3.

A-2.2 Further type testingWhenever a change occurs in,the raw materials, the proportions used or the production equipment or 
which would-significantly change some or all of the properties of the finished product, the type

shall be repeated for the selected property.
ia for further type testing shall be as specified in A.2,3.

process 
tests 1
The sampling, testing and conformity criteria

Examples of changes necessitating repeat tests are:
natural river gravel to crushed rock aggregates;

NOTE
— change from
— partial substitution of cement by additions;
— partial substitution of aggregate by recycled concrete.For abrasion, weathering and slip/skid resistance, type testing shall be repeated periodical!at the 

frequency given in Table A.1.
Periodically repeated type testing

Table A1 —
Frequency 

surface family 
surface family^ 
surface family

of the required value, the repeated t\7»e

Propertj'
Once per year per 
Once per year per

Abrasion (class A2 only)
(Weathering resistance (class W2 only)

Once per year perSlip and/or skid resistance tests mayis lower than 50 % 
be fulfilled.

a If for a surface famUy. the result of a type test (mass loss)
bs carried out even- 2 years as long as tms condition continues to

© BSI 08-2001
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A.2.3 Sampling, testing and conformity criteria for initial and further type testing : ;

The nixmher of paving blocks to be tested shall be in accordance with Table A.2 for the selected property.

Table A.2 — Sampling plan and conformity criteria for initial and further type testing

Property Requirement Test method in No. of paving

specified in accordance with blocks
Shape and dimensions

Weathering resistance 
(class W2 only)

Conformity criteria

Each paving block shall 
requirements.
The mean of the three results shall be 
not greater than 1.0 kg/m^ and 
individual result shall be 
than 1.5 kg/m^.
The mean tensile strength of the 
eight paving blocks shall be not less 
than 3.9 MPa and no individual 
paving block shall have a tensile 
strength less than 3.6 MPa or a 
breaking load less than 250 N/mm.
Each paving block shall meet the 
requirements.
Class S2: the slip/skid resistance 
value shall be not less than 35.
Class S3: the slip/skid resistance 
value shall be not less than 45.
No paving block shall show cracking, 
flaking or delamination'^.

5.2 [Annex B® 8b
meet the

5.3.2 Annex D 3

no
greater

Tensile splitting 
strength and breaking

5.3.3 [Annex E 8
load

Abrasion resistance 
(class A2 only)
S.lip/skid resistance 
(only where tested)

5.3.4 ^Annex F 3

5.3.5 Annex G 3

[Appearance- 5.4.1 Annex H 20b

* B.6 applies only to paving blocks with a facing layer.
^ These paving blocks may be used for subsequent tests.

^ g Delamination applies only to paving blocks with a facing layer.

The type tests shall be carried out in accordance with the test methods called 
The test results shall be recorded.
NOTE Type testing is normally carried out with the manufacturer*

A.3 Production control

up in this British Standard.

s test equipment.
system

A.3.1 Genera/
A production control system shall be
NOTE 1 This is to ensure that the products placed

The documentation of the production >

a) production control procedures and
b) details of production

e.stablishcd, documented and maintained by the manufacturer.
on the market conform to the specified or declared values.

control system shall contain the following information:

responsibilities;
processes;

c) materials to be used iin the paving blocks (see clause 4); 
d) dimensions of any chamfers to be included i

in the paving blocks, if applicable (see 
or treatments to be used, if applicable (.see 
paving blocks (see 5.2.2);

5.1);e) details of any finishes
f) work dimensions of the 5.1);

g) work dimensions of any
h) tolerances for

spacer nibs, draws. or chased and profiled side faces, if applicable 
rectangular paving blocks, if applicable (see 5.2.4);

i) weathering resistance values, if applicable (see 5.3.2 and Table 3);

j) slip/skid resistance values, if applicable (see 5.3.5 and Table 5);

k) details of any special surface textures, if applicable (see 5.4.2);

(see 5.2.3);non-

C BSI 08-2001
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l) dates and results of inspections;

m) details of apparatus used in tests;
n) procedures for dealing with non-conforming products;
o) action to be taken when control values or criteria are not met;

p) test reports (see clause 8, B.7, D.7, E.5, F.9 and G.5);
q) procedures for marking, storage and delivery control.

NOTE 2 An example of a production control system is given in Annex J.

A-3.2 Product testing
A sampling plan shall be prepared. Sampling and testing shall be carried out in accordance with this plan. 
The test results shall be considered by attributes to determine whether or not the products conform to this 
British Standard.

Product testing shall be carried out either in accordance with the test methods specified in Annex D, 
Annex E, Annex F, Annex G and Annex H, or by appl>dng alternative test methods with 
correlation to those specified in Annex D, Annex E, Annex F, Annex G and Annex H.
The results of product testing shaU be retained by the manufacturer.

A. 3.3 Non-conforming products
If the results of the tests on a product are unsatisfactory, the manufacturer shall take the 
in order to rectify the shortcoming.

Products that do not conform to the requirements shall be set aside and marked accordingly.

Annex B (normative)
Measurement of the dimensions of a single paving block

B. l Preparation
Remove all flashings and burrs from the paving block to be measured.

B.2 Overall dimensions
Using measuring equipment with a precision of 0.5 mm, measure the relevant dimensions in two different 
places for each dimension and record the actual dimensions obtained to the nearest whole number of 
millimetres.

B.3 Thickness

a proven

necessary steps

Using measuring equipment ^*ith a precision of 0.5 mm, measure the thickness of the paving block to the 
nearest millimetre. Take measurements at four points, one on each side, at a minimum of 20 mm from the 
edge of the paring block. P^ecord the four measurements and calculate the mean thickness to the nearest 
whole millimetre. Calculate and record the maximum difference between 
whole millimetre. any two readings to the nearest

B.4 Flatness and bow 

B.4.1 Apparatus

B.4.1.1 Notched steel straightedge and gauge, capable of measuring to an accuracy of 0.1 mm over the 
specified lengxh =1 mm, as shovr-n in Figure B.l and Table B.l.

B.4.2 Procedure - ..
Using the noi:ched steel straightedge and gauge (B.4.1.1), measure the maximum convex and concave 
deviations along the two diagonal axes of the face to the nearest 0.1 mm. Record both results.

r»



Figure B.l — Notched straightedge and

Table B.l Dimensions of notched
straig'htedge and eaugeDimension A

Dimension X
Dimension Ymm

mm
1.5 mm

2.52
3.5

© BSI 08-2001
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<

afer

"yaratus
alibrated square, capable of measuring to an

accuracy of 0.5 mm, as shown in Figure B.2.

Dimensions in millimetres

30 20 10 0
)ni[]m|liiilimliiiiliinl

ro

Figure B.2 — Calibrated square

1), take measurements at four positions on the paving block, one on each 
vertical and horizontal dimensions of the chamfer to the nearest

Procedure -
the calibrated square (B.5.1. 
alculate and record the average 
number of millimetres.

the draw and record its dimensions to a 

lickness of facing layer1 paving block that bas been split. Using measuring equipment with a precision of 0.5 nun, measure
ickness of the surface layer on the split face at the point where, by visual inspecwuii, ----------zest. Do not measure the thickness of the facing layer on a chamfer and ignore isolated particles of

gate protruding into it. 
d the measurement to the neares

whole number of miUiraetres.
ire

t millimetre.

'est report 

est report
taken (see also clause 8).shaU include all the measurements
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Annex C (normative)
^ Sampling of a ransigmnent in

C.l General

r i-icase of dispute • y

In the event of a dispute regarding the quality of a consignment of paving blocks, the procedure 
in this annex shall be followed. The properties to be tested shall be restricted to those that
The properties to be tested shall normally be restricted to those specified in Table C.l.

The test for visual properties shall be carried out prior to the tests for any other properties. The purchaser
and the manufacturer shall agree a location for the test and they shall perform the test together at that 
location.

specified 
are in dispute.

NOTE 1 The location used for visual testing is normally the site or the factory.
With the exception of the test for visual properties, all tests shall be carried out in a laboratory agreed by
both the purchaser and the manufacturer. The purchaser and the manufacturer shall both be given the 
opportunity to witness the sampling and testing.
NOTE 2 The manufacturer's test equipment may be used to

C.2 Sampling and testing
The number of paving blocks 
Table C.l "

carry out the tests.

to be sampled, and the tests to be made on them, shall be as specified in 
or Table C.2 according to the property to be tested. The specified number of paving blocks 

sampled shall be taken from each batch of paving blocks up to 100 in the whole
blocks itsed for testing shall be selected as being representative of the batch 
through the batch.

to be
consignment. The paving 

and shall be evenly distributed

Table C.l — Sampling and testing plan
Property

Requirement 
specified in

Test method in 
accordance with

No. of paving 
blocksShape and dimensions

Tensile splitting strength and breaking 
Appearance

■ B.6 applies only to paving blocks with a facing layer.
^ These paving blocks may be used for subsequent tests.

5.2 Annex B‘ 
Snnex E

8bload 5.3.3
TiTT s

Annex H 20b

Table C.2 — Sampling and testing plan for additional
propertiesProperty

Requirement 
specified in

Test method in 
accordance with

No. of paving 
blocks[Weathering resistance" 

l^ra~^on resistance 

aiip/skid resistance

5.3.2 'Annex D 3
5.3.4 ^Annex F 3
5.3.5 Annex G - . 4
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Annex D (normative)
Method for determining weathering resistance

D.l Principle
A test specimen is preconditioned and then subjected to 28 freeze/thaw cycles while the surface is covered 
with a 3 % NaCl solution. The material that has scaled off is collected and weighed and the result expressed

as a mass
D.2 Materials

D.2.1 Potable water.
D.2.2 Freezing medium^ consisting of a mass fraction of 97 % potable water and a mass fraction of 

3 % NaCl.
D.2.3 Adhesive, resistant to the environmental conditions used in the test, for gluing the rubber sheet to

per unit area of surface.

the concrete specimen.
NOTE Contact adhesive has proved lo be a suitable adhesive for use in this procedure.

other sealant, to provide a seal between the specimen and the rubber sheet and to
D.2.4 Silicon rubber, or 
fill in any chamfer around the perimeter of the specimen.

D.3 Apparatus
D.3-1 Saw, for cutting the concrete specimen.
D.3.2 Climate chamber, with a temperature of (20 ± 2) °C and a relative humidity of (65 ± 10) %. In the 
climate chamber the evaporation from a free water surface shall be (200 100) g/m^ in (240 i 5) min.
The evaporation shall be measured from a bowl with a depth of approximately 40 mm and a cross-section 
area of (22500 ± 2500) mm^. The bowl shall be filled up to (10 =t 1) mm from the brim.

D.3.3 Rubber sheet, (3 i 0.5) ram thick, resistant to the salt solution used and elastic down to a 
temperature of —20 °C.

D.3.4 Vernier calliper, with an accuracy of iO.l mm.
thick wdth a thermalThermal insulation material, consisting of expanded polystyrene (20 ±1) mm 

0.035 W/m-K and 0.04 W/m-K or other equivalent insulation.D.3.5
conductmty' between

)D.3.6 Polyethylene sheet, 0.1 mm to 0.2 mm thick.
D.3.7 Freezing chamber, incorporating a time-controlled refrigerating and heating system with a capacity 
and air circulation such that the time-temperature curve presented in Figure D.3 can be followed.

D.3.8 Thermocouples, or an equivalent temperature-measuring device, for measuring the temperature in 
the freezing medium on the test surface to an accuracy within =0.5 ®C.

D.3.9 Vessel, for collecting scaled material. The vessel shall be suitable for use up to 120 and shall 
withstand sodium chloride attack.
D.3.10 Spray bottle, containing potable water for washing off scaled material and washing salt out of scaled 

material.
D.3.11 Paint brush, 20 mm to 30 mm wide, with bristles cut down to about 20 mm long, for brushing off 

scaled material.

D.3.12 Filter paper, for collecting scaled material.

D.3.13 Drying cabinet, with a temperature of (105 ± 5) ®C.

D.3.14 Balance, with an accuracy of =0.05 g.

©BSI 08-2001
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D.4 Preparation of test
■ The test spedmen shall incorporate an upper face ; 
which shall he the test surface and shall have 
taken from a paving block to meet this 
least 20 days olcL
When the test specimens are at least 28 days old, flashings and loose material shall be 

The specimens shall be placed in the climate chamber (D.3.2). There 
the specimens of 50 mm. The ^ecimens shall be cured for (168 ± 5) h.
The rubber sheet (D.3.3) shall be glued to all surfaces of the specimen except the test surface, using the 
adhesive (D.2.3). Silicon rubber or other sealant (D.2,4) shall be used to fill in the chamfer around the 
perimeter of the specimen and to provide a seal around the test surface in the comer between the concrel 
and the rubber sheet to prevent water penetration between the specimen and rubber. The edge of the 
rubber sheet shall reach (20 ± 2) mm above the test surface.
NOTE The adhesive should normally be spread on the concrete surfaces as well as on the rubber surfaces. ^ 
rubber sheet illustrated in Figure B.l baa proved suitable.

Specimen

area greater than 7500 mm^ hut less th^ 25000 
/e a maximum thickness of 103 

requirement, it shall be
__ mm^,mm. If the specimen has to be 

sawn (D.3.1), when the paving block is at

removed, 
a minimum air space betweenshall be

The manner of gluing th

Overlap

Rubber 
sheet X Sealant string

Rubber sheet

Sealant 
string ' ll

5 4
5 a

s“l

Test y 
surface Specimen

Figure 0.1 — Example of the
cross-section of a specimen (right) 
_____ above (left) and a specimen seen from

Using the vernier calliper (D.3.4), the tested 
measurements of its length and width 
potable water (D.2.1) with 
(5 i 2) mm. This shall be

area A shall be established from the mean of three
to the nearest millimetre. After curing in the climate chamber,

a temperature of (20 ± 2) “C shall be poured on the test surface to a depth of 
maintained for (72 i 2) h at (20 2) °C.

assess the e^ectiveness of the seal between the specimen and the rubber sheet.
w cycling, all surfaces of the specimen except the test surface shall be 

material (D.3.5).

note 1 This

Before the freeze/tha 
thermal insulation

may be used to

covered with
note 2 The thermal insulation 

Between 15 mi
of the surfaces may be carried out during curing.

min and 30 min before the specimens are placed in the freezing chamber, the water on the test 
surface shall be replaced with a (5 i 2) mm layer, measured from the top surface of the specimen, of
3 % NaCl in potable water (D.2.2). This shall be prevented from evaporating hy applying a horizontal
polyethylene sheet (D.3.6) as shot\m in Figure D.2. The polyethylene sheet shall remain as flat as possible 
throughout the test and shall not come into contact with the freezing medium.
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Temperature 
measuring devicePolythene

sheet
Test
surfaceFree2ing

medium
1

-'JK az2 V'hi

n m-
.1

'it- M4?' Sealant
string: •. ■■4 <

-I ■i. 'imm.•» fi \
^ .CiS*K .*.*.♦ I,1

! • • %r \\h.
; IX Iv ;^;'X

'' -',

X7 Specimen
Thermal insulationRubber sheet

, Figure D.2 — Principle of set-up for the freeze/thaw test

D,5 ProcedurePlace the specimens in the freezing chamber (D.3.7) such that the test surface does not deviate from a 
horizontal plane by more than 3 mm/m in any direction and such that the specimens are subjected to

repeated freezing and thawing.
During the test the time—temperature cycle in the freezing medium at the centre of the surface of all 
specimens shall fall within the shaded area shown in Figure D.3. Furthermore the temperature shall 
exceed 0 ®C during each cycle for at least 7 h but not more than 9 h.
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«2 3
-14 1216 -20-16 16 1-2018 0 20 024 24 16_____________________________________________________________ IUsing the thermocouples (D.3.8), continuously record the temperatxire in the freezing medium at the i 

of the test surface for at least one specimen, which shall be located in a representative position in the 
freezing chamber. Record the air temperature in the freezer during the test. Start the timing of the first 
cycle of the test on a specimen within (0 i 30) min of it being placed in the freezing chamber.
If a cycle has to be interrupted, the specimen shall be kept in the frozen state between 
If an interruption continues for more than 3 days the test shall be abandoned.

centre

-16 ®C and-20 ®C.
To obtain the correct temperature cycle for all the specimens, good air circulation shall be 
freezing chamber. If only a few specimens are to be tested, the
with dximmies, unless it has been demonstrated that the 
them.

ensured in the 
empty places in the freezer shall be filled 

correct temperature cycle is achieved without
Afer 7 cycles and 14 cycles, during the thaw period further solution of 3 % NaCl in potable water shall be 
added if necessary in order to keep a (5 ± 2) mm layer on the surface of the samples.
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After 28 cydes carry out the following procedure for each spedmen.
a) Collect material that has been scaled from the test surface by rinsing it into the vessel (D.3.9) using ' 
the spray bottle (D.3.10) and brushing it into the vessel using the paint brush (D.3.11) until no further

scaled material is removed.
b) Poiir the liquid and scaled material in the vessel carefully through a filter paper (D.3.12). Wash the 
material collected in the filter paper with a minimum of 11 of potable water to remove any 
remaining NaCi.
c) Dry the filter paper and collected material in the dr3nng cabinet (D.3.13) for at least 24 h 

at (105 i 5) °C.
d) Using the balance (D.3.14), determine to ±0.2 g the dry mass of the scaled material, maMng due 

allowance for the filter paper.

D.6 Calculation of test result

Calculate the mass 
following equation:

loss per unit area, m, of the specimen in kilograms per square metre (kg/m2) from the

M
m = A

where
is the mass of the total quantity of material scaled after 28 cycles, in milligrams (mg); 

is the area of the test surface, in square millimetres (mm^).
M
A

D.7 Test report ^
The test report shall include the following information (see also clause 8):

a) mass of total quantity of material scaled after 28 cycles, in milligrams (mg);

b) area of the test surface, in square millimetres (mm^);

c) mass loss per unit area of the specimen.
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Annex E (normative)
Method for ineasnxmg.tensile splitting strength

E.l Apparatus

E.1.1 Testing machine^ with a scale having an accuracy of ±3 % over the range of the anticipated test loads
and capable of increasing the load at specified rates. It shall be equipped with a device conaposed of two
rigid bearers (see Figure E.l), the contact surfaces of which have a raius of (75 ± 5) mm. The two bearers
shall be held in the same vertical plane with a tolerance of ±1 mm at the bearers^ end, and the upper bearer 
shall be able to rotate in its transverse axis.

E.1.2 Two packing pieces, (15 i 1) mm wide, (4 ± 1) mm thick (see Figure E.l) and at least 10 mm longer 
than the anticipated f^ure plane. The packing pieces shall be made of a material that meets the following 
hardness criterion: when submitted to a punching test by means of a rod of circular cross section, having a
diameter of (16 ± 0.5) mm and applying a force at a rate of (48 =fc 10) kN/tnin, the instantaneous penetration 
when the force of (20 ± 5) kN is achieved shall be equal to (1.2 ± 0.4) mm.

Bimensions in millimetres

pieces Rigid
bearers

I
Figure E.l Principle of operation of testing machine

E.2 Preparation of test
specimen

Use whole 
curved.

paving blocks and, if necessary 
prepare it by grinding any burrs, high spots, etc. If a face is rough, textured 

a flat face by grinding; capping shall be done 

. wipe dry and test immediately.

remove
or capping.

The least amount of material shall be 
mortar, e.g. 1 part sand to 3
Immerse the

or
removed to produce 

parts high alumina withcement.
specimen in water at (20 ± 5) »C for (24 ± 3) h, remove, wi

E.3 Procedure

Place the specimen in the testing machine with the 
contact with the bearers. Ensure that the 
splitting section of the

packing pieces on the upper face and the bed face in 
packing pieces and the axes of the bearers are in line with the

specimen.
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The splitting section(s) shall be chosen according to the following order of priority. *
a) The test shall be carried out along the longest splitting section of the specimen, parallel and 
symmetrical to the edges, providing that the following condition is satisfied: the distance of the splitting 
section to any side face is at least 0.5 times the specimen thickness over at least 75 % of the splitting

section area.b) If the above mentioned condition cannot be met, the test shall be carried out along two splitting 
sections, chosen in a way that the foUo^nng condition is satisfied: the distance of one splitting section to 
the other splitting section or to any side face of the specimen is at least 0.5 times the specimen thickness 
over at least 75 % of the splitting section length considered.
c) If neither condition a) nor condition b) can be met, the splitting section shall be chosen in such a way 
that the greatest total proportional section length satisfying the distance requirement is obtained.
d) Kthe specimen section is square, hexagonal or circular in plan, the splitting section shall be chosen 
such that it is the shortest length passing through the centre of the plan area.

rate that corresponds to an increase in stress ofApply the load smoothly and progressively at a 
(0.05 i 0.01) MPa per second. Record the breaking load.
Measure the length of the failure plane at the top and at the bottom of the specimen.
Measure the thickness of the specimen in the middle and at either end of the failure plane.

E.4 Calculation of results
If testing is performed along two transverse test sections of the same specimen 
the specimen shall be the mean of the two individual results.
Calculate the length of the failure plane as the mean of the two measurements taken.
Calculate the thickness of the specimen as the mean of the three measurements taken.

megapascals (MPa) of the specimen tested from the following equation:

, the splitting strength of

Calciilate the strength, T, in

0.637 xi^xP
(Ixi)

w^here
is the breaking load, in newtons (N);
is the correction factor for the thickness, calculated from the following equation or 

from Table E.l;
;e = 1.3-30 (0.18-.£/1000)2 

is the length of the failure plane, in millimetres (mm); 
is the thickness of the specimen at the failure plane, in millimetres (mm).

P determined
k •)

I

Table E.l — Correction factor k
Corresponding value of k

Value of t

mm
0.7140
0.7950
0.8760
0.9470
180
1.0690
1.11100
1.15110
1.19120
1.23130
1.25140
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Calculate the breaking load per unit length of the failure plane 
the following equation:r '".......... . .. ^/mm) from

/

£.5 Test report
The test report shall include the following information 

a) strength of each paving block, to the nearest 0.1 MPa;
" b) breaking load per unit length of each paving block, to the nearest 10 N/mm of splitting length; 

_^c) mean strength of the paving blocks tested.

Annex F (normative)
Method for measuring abrasion

F,1 Principle

(see also clause 8).

resistance

The test is carried out by abrading the upper face of a paving block with 
controlled conditions.

F.2 Materials

F.2.1 Abrosioe material, comprising fused alumina with a grit size of F80 in accordance with-
BS ISO 8486-1:1996. A single quantity of abrasive material shall be used not more than three times. 
The moisture content of the abrasive material shall not exceed 1.0 %.

an abrasive material imder

F.S Apparatus

F.3.1 Wearing machine (see Figure F.l), 
trolley (F.3.3), a storage hopper (F.3.4)

F.3.2 Wide abrasion z/;hee/, which shall be made of steel E360 in accordance withBS EN 10083-2:1991. 
The hardness of the steel shall be between 203 HB and 245 HB. The diameter of the wheel shall be 
(200 ± 1) mm and its width shall be (70 ± 1) mm. It shall be driven to rotate 75 revolutions in (60 =t 3) s.

F.3.3 Mobile clamping trolley, mounted on bearings and forced by a counterweight to move forwards to the 
wheel.

comprising a wide abrasion wheel (F.3.2) 
• flow guidance hopper (F.3.5), and a mobile clamping 

a counterweight.» a

F.3.4 Storage hopper, which shall contain the abrasive material and shall feed into the flow guidance
hopper. It shall have one or two control valves to regulate the output of the abrasive material. When two
valves are used, one shall be used to regulate the rate of flow and can be permanent!}^ set while the other 
shall be used to turn the flow on and off.

F.3.5 Flow guidance hopper, which shall be either cylindrical or rectangular and shall have a slotted outlet 
(see Figure F.2). The length of the slot shall be (45 i 1) mm and the width shall be (4 ^ 1) mm. The body of 
the flow giaidance hopper shall be at least 10 mm bigger than the slot in all directions [see Figure F.2a)], 
unless the hopper is rectangular, with at least one of the sides inclined down to the long side of the slot, in 
which case there shall be no dimensional limitations [see Figure F.2b)].

The distance of the faU between the slot and the axle of the wide abrasion wheel shall be (100 ± 5) mm and
the flow of the abrasive shall be 1 mm to 5 mm behind the leading edge of the 
Figure F.4). wheel (see Figure F.S or
The flow of the abrasive material from the flow guidance hopper shall be at 
onto the wide abrasion wheel. The flow of abrasive shall be 
material in the flow guidance hopper shall be 25

a minimum rate of 2.5 1/min 
constant and the minimum level of the abrasive 

mm (see Figure F.3 or Figure F.4).
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Dimensions in millimetres

Flow
guidance
hopper4±1Flow guidance

Inclined
side

Vertical side

Plan view

a) Cylindrical hopper b) Kectangular hopper

in the base of the flow guidance hoppFigure F.2 — Position of the slot
er
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Dimensionfi in millimetres

Flow guidance hopp

Wide
abrasion
wheel

Specimen

Side view

Flow
guidance Wide 
hopper abrasion

wheel

+1o
Specimen

1 fo5

Plan view
Figure F.4 - Position of the slot relative

to the wide abrasion wheel — Rectangular hopperF.3.6 Stiff brush, for cleaning the 

F.3.7 Surface dye, to facilitate 
NOTE A mariner pen has proved to be :

F.3.8 Abrasive collector, to collect abrasi 

F.3.9 Pencil, with a lead diameter

F.3.10 Steel ruler, for measuring the abrasion 

F.3,11 Digital calliper, for

test surface.

the measuring of the
groove.

a suitable tool for dyeing the surface.

asive material falling from the wheel.

or 7H.of O.o mm and a hardness of 6H

groove.
measuring the abrasion groove.
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F.4 Calibration
The apparatus shall be calibrated after grinding 400 grooves or every 2 months, whichever is the lesser, 
and every time there is a new operator, a new batch of abrasive material, or a new abrasion wheel.

The flow rate of the abrasive material shall be verified by pouring the material from a height of 
approximately 100 mm into a pre-weighed rigid container with a smooth rim, of height (90 ± 10) mm and 
of approximately 11 volume when filled to the top. As the container fills, the pouring height shall be raised 
to maintain approximately the 100 mm fall. When the container is filled, the top shall be struck offlevel 
and the container weighed to determine the mass of abrasive material for a known volume, i.e. the density. 
Abrasive material shall be run through the wearing machine for (60 i 1) s and collected below the abrasion 
wheel in a pre-weighed container of at least 3 1 capacity. The filled container shall be weighed and the rate

of flow of abrasive material shall be determined.
The apparatus shall be calibrated, using the procedure in F.6, against a reference sample of “Bpulonnaise 

Marble*’ with the following properties:

— “Lunel demi-clair”;
— a thickness greater than or equal to 50 mm;
— cut perpendicular to the bed direction;
— two faces ground with a diamond grit size of 100/200;
— a roughness, when measured with a stylus measuring instrument in accordance with 

BS EN ISO 4288, of 12^ = (1-6 ± 0-4) Mm',
The counterweight shall be adjusted so that after 75 revolutions of the wheel in (60 ± 3) s the length of the 

groove produced is (20.0 =fc 0.5) mm.
The clamping troUey/counterweight assembly shall be checked for undue friction.

shall be measured to the nearest 0.1 mm using the procedure in F.7, and the three results shall
The groove 
be averaged to give the calibration value.

of the sample supports shall be checked and corrected

the measured length

At every calibration of the apparatus, the squareness 
if necessary*.
The groove on the reference sample shall be rectangular with the difference between 
of the groove at either side not exceeding 0.5 mm. K necessary check that:

a) the sample has been held square to the wheel;
b) the clamping trolley and the slot from the flow guidance hopper are parallel to the wheel axle;

c) the flow* of abrasive is even across the slot;
d) the friction in the troUey/countervs'eight assembly does not prevent smooth operation.

1

F,5 Preparation of specimen
The test specimen shall be a w'hole pa\nng block or a cut piece measuring at least 100 mm x 70 mm 
incorporating the upper face of the pa\'ing block. The test piece shall be clean and dry.
Tne upper face, which shall be tested, shall be flat wdthin a tolerance of=1 mm measured in accordance 
with B.4 in two perpendicular directions, but over 100 mm.

is outside this tolerance it shall be lightly ground to produce a
K the upper face has a rough texture or 
smooth flat surface vdthin this tolerance.
Immediately before testing, the surface to 
with a surface dye (F.3.7) to facilitate measuring the groove.

be tested shall be cleaned with a stiff brush (F.3.6) and covered
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F,6 Procedure
Kll the storage hopper with diy abrasive material -(F.2.1).'M6ve the clamping trolley away firoin the wide 
abrasion wheel. Position the test specimen on it such that the groove produced is at least 15 mrn from any 
edge of the specimen, and fix the specimen on a wedge to let the flow of abrasive material 
Place the abrasive collector (F.3.8) beneath the wide abrasion wheel.

Bring the test specimen into contact with the wide abrasion wheel, open the control valve and 
simultaneously start the motor so that the wide abrasion wheel achieves 75 revolutions in (60 ± 3) s.
Visually check the regularity of the flow of the abrasive material during the test. After 75 revolutions of 
the wheel, stop the flow of abrasive material and the wheel

F.7 Measuring the groove
Using the pencil (F.3,9) and ruler (F.3.10), draw the external longitudinal limits (Zj and of the
(see Figure F.5). 
cDraw a line (A B) in the middle of the groove perpendicular to the centreline of the groove. Position the 

square tips of the digital calliper (F.3.11) on the points A and B to the inside edge of the longitudinal limit 
(li and Z2) of the groove, and measure and record the dimension of the groove to the nearest 0.1
For calibration purposes, repeat the measurement (10 ± 1) mm from the ends of the 
three readings.

.1 .

pass under it.

groove

s
mm.

groove (C D) to give
Nora Some surface dye can be removed above the groove by action of the abrasive. This should be ignored in producing Une I
which should be drawn where the sample surface is abraded. mie *

Dimensions in millimetres

Specimen
Speciment. 10±1 10± 1

« 9I Groove
*1 LI ^ .cs

D B D
I

r
>/2t.

] I
I,

t

A-A

U-A

Figure F.5 — Example of a tested specimen showing a groove
F.8 Calculation of test result
The test residt shall be the dimension of the groove, corrected by a calibration factor that shall be the
arithmetic difference between 20.0 and the recorded calibration value, and then rounded to the 
nearest 0.5-mm.
NOTE As an example of a test result, if the calibration value i 
is 22.5 + (20.0 - 19.6) = 22.9 mm, rounded to 23.0 mm.

F.9 Test report
The test report shall include the lengths of the

IS 19.6 mm and the dimension of the groove is 22.5 mm, the result

grooves (see also clause 8).
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Annex G (normative)
Method for determining the slip/skid resistance value

G.l Principle
The pa^ng block is tested to determine both the unpolished skid resistance value (USRV) and the polished 
pendulum test value (PPTV). The lower of the two values determined is taken to be the slip/skid resistance

value,
G.2 Determination of the unpolished skid resistance value (USRV)

G.2.1 Principle
The measurement of the USRV of a specimen is made using a pendulum friction tester passing over the 

surface of the specimen.
The USRV is not measured if the surface of the paving block contains ridges, grooves or other surface 
features that prevent testing by the pendulum friction tester, or if the paving block is too small to provide 

a test area (see G.2.3).

G.2.2 Apparatus
G.2.2.1 Pendulum friction tester, with a C scale, conforming to BS 812-114:1989. This shall be calibrated 
at least annually and validated as specified in BS 7932:1998, 8.1, The rubber slider shall be 76 mm wide 

and shall conform to BS 812-114.

G.2.3 Preparation of test specimens
Obtain a sample of four paving blocks of the same family (see A.1) using the sampling procedure specified 
in BS 7932:1998, Annex A,'each of which permits a test area of 136 mm x 86 mm.

Place the test specimens in water at (20 = 2) °C until they are tested.

G.2.4 Procedure
Keep the pendulum friction tester (G.2.2.1) and rubber slider in a room at a temperature of (20 = 2) °C for 
at least 2 h before commencing testing.
Place the pendulum friction tester upon a firm, level surface and adjust the levelling screws so that the 
pendulum support column is vertical. Raise the axis of suspension of the pendulum so that the arm swings 
freely and adjust the friction in the pointer mechanism so that when the pendulum arm and pointer are 
released from the right-hand horizontal position the pointer comes to rest at zero position on the test scale.

Before using a nev: rubber slider, condition it using the method specified in BS 812-114:1989. Discard any 
rubber slider that fails to conform to BS 812-114:1989.
Carr>’ out the pendulum test on each of the four specimens using the following procedure, using the rubber 
sKder over a 126 mm swept length and with readings taken on the C scale.
Immediate!}* prior to testing with the pendulum friction tester, remove the specimen from the water. 
Locate the test specimen with its longer dimension bang in the track of the pendulum, and centrally vdth 
respect to the rubber slider and to the axis of the suspension of the pendulum. Ensure that the track of the 
rubber slider is parallel to the long axis of the specimen across the sliding distance.
Adjust the height of the pendulum arm such that in traversing the specimen, the rubber slider is in contact 
with it over the whole ^^’idth of the slider and over the swept length of 126 mm. Wet the surfaces of the 
specimen and the rubber slider with a copious supply of clean water, being careful not to disturb the slider 
from its set position. Release the pendulum and pointer from the horizontal position, and catch the 
pendulum arm on its return s^ing. Record the position of the pointer on the scale.

each time. Record the mean of the last threePen'orm this operation five times, re-wetting the specimen 
readings.
Rotate the specimen through 180° and repeat the procedure. 

Repeat the test on each of the remaining three specimens.

e BSI 08-2001oo



BS 6717:2001

G.2.5 Calculation of the USRV
^ Calculate the USRV of each specuneh as the meazi of the two recorded 
directions to the nearest 1 unit on the C scale.

Calculate the USRV of the sample as the mean of the values obtained for the four specimens.

G.3 Determination of the polished 

G.3.1 Principle

mean values measured in opposite

pendulum test value (PPTV)

The measurement of the PPTV of a specimen is made using a pendulum friction tester passing over the 
surface of the specimen after the specimen has been subjected to a polishing regime in a flat-bed polisher. 

G.3.2 Preparation of test specimens
Prom the samples already tested for a USRV (G.2.4), prepare four specimens conforming to BS 7932:1998. 
Linger specimens, typically 200 mm 100 mm, may be used using the wide rubber slider, long swing 

C scale, provided that a correlation has been established.

G.3.3 Procedure
The test shall be carried out in accordance with BS 7932:1998.
G.3.4 Calculation of the PPTV
Calculate the PPTV of each specimen as the mean of the last three readings on that specimen
Calculate the PPTV of the sample as the mean of the values obtained for the four specimens. 

G.4 Test result
The slip/skid resist^ce value shall be the lower of the USRV 

G.5 Test .report
The test report shall include the following information

a) the mean USRV of the
b) the mean PPTV of the

and the PPTV values.

(see also clause 8):
specimens;

specimens;
c) the slip/skid resistance value of the specimens;

- d) the number of this British Standard (BS 

e) any observations pertinent to the test made
6717);

during testing, e.g. the surface texture of the specimens.

Annex H (normative)
Method for verifying visual

Preparation of sample
Each paving block in the sample shall be examined for delamination. K any paving block shows 
delamination, the procedure specified in A.3.3 shall be followed. The remaining paving blocks shall then 
be laid out at floor level in an interlocking pattern approximating to a square.

H,2 Procedure

properties
H.l

In natural daylight conditions an observer shall stand in turn at a distance of 2 m from each edge of the 
square and shall record any paving block showing cracks or flaking.
The texture shall be compared with any manufacturer’s reference samples 

The visual properties shall be supplied.
compared with any manufacturer’s reference samples supplied.
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Annex I (normative)
Conformity assessment for tensile splitting strength

If the mean strength of eight paving blocks tested is not lower than 3.9 MPa, and no individual breaking 
load is lower than 250 N/mm, the sample and the corresponding production shall be deemed to conform 
this British Standard.
If these conditions are not met, the sample shall be increased to 16 paving blocks. If the mean strength 
of the 16 paving blocks tested is not lower than 3.9 MPa, and no individual breaking load is lower
than 250 N/mm, the sample and the corresponding production shall be deemed to conform to this British 
Standard.
If neither set of conditions is met, the sample and the corresponding production run shall be deemed not to 
conform to this British Standard.

Annex J (informative)
Example of a typical production control system

J.l Equipment inspection

J.1.1 Testing and measuring equipment
Testing and measuring equipment should be inspected in accordance with Table J.l,

Table J.l — Testing and measuring equipment

to

Subject Aim Method Frequency
lAll testing and
measuring
equipment

To ensure 
functioning and 
accuracy

! Where apphcabTe calibrating agzdnst 
equipment which has been calibrated 
traceable to national standards and is 
used exclusively for this purpose except 
as indicated in the test method

On (re)installation, after 
major repair or once per 
year

J.1.2 Storage and production equipment
Storage and production equipment should be inspected in accordance with Table J.2.

Table J.2 — Storage and production equipment
Subject Aim Method Frcquencj'

Storage of 
materials

To ensure absence of 
contamination

Visual inspection or other 
appropriate method

Visual inspection

On installation
Weekly

Weighing or 
volumetric batching 
equipment

!To ensure correct 
functioning
To ensure validiu* of 
manufacturer's 
declared accuracy

Daily

Calibrating against equipment 
which has been calibrated 
traceable to national standards 
and is used exclusively for this 
purpose

On (re)installation 
Weighing: twdce a year 
Volumetric: tvnce 
In case of doubt

a year

Mixers I Jo determine wear and 
I ensure correct 
: functioning
To ensure cleanliness 
and determine 
condition

Visual inspection Weekly

Moulds Visual inspection Daily

10



BS 6717:2001

J.2 Materials inspection 
Materials should be inspected i

in accordance with Table J.3. 
Table J.3 — Materials inspection

Subject
I All materials

Aim
To ascertain that the 
consignment is as ordered 
and is from the correct 
source

Method
Inspection of delivery ticket 
and/or label on the package 
showing conformity to the order

Frequency
Each delivery

J.3 Production process inspection 
Production processes should be inspected i

in accordance with Table J.4. 
Table J.4 — Production

process inspection 

Method
Visual on weighing equipment
Checking against production 
process documents

Subject Aim
To ensure conformity to 
intended composition 
(weight or volumetric 
batched)
To ensure conformity to 
intended mixture values 
(only volumetric batched) 
Concrete mixing
To ensure conformity to 
production control system

Mixture Frequency
composition Daily

Fresh concrete analysis Monthly

Concrete
Production Visual check

Checking actions against factory 
procedures

IDaiJy for each mixpr 
Daily
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J.4 Product inspection 

J.4.1 Product testing
Product testing (see A.3.2) should be carried out in accordance with Table J.5.

Table J.5 — Product testing
Frequency*MethodAimSubject Eight paving blocks per production 

line per production day___________
Annex BSee 5.2Shape and dimensions

Eight paving blocks per strength 
family per production line per 
production day

Aimex ESee 5.3.3 and Annex ITensile splitting strength 
and breaking load

Daily _ 
In case of doubt (sample of 20 paving 
blocks) _________

Visual checkSee 5.4.1Appearance
Annex H

-5
■ ■■■)a This frequency does not include t>i>e testing (see A.2).

J.4.2 Marking, storage and delivery
Marking, storage and delivery should he inspected in accordance with Table J.6.

Table J.6 — Marking, storage and delivery
FrequencyMethodAimSubject DailyiVisual checkTo ensure that the marking of the product conforms to 

clause 7 , -
To ensure segregation of non-conforming products 
To ensure the correct delivery age, loading and loading 
documents

Marking

DailyVisual check
Storage DailyVisual check
Delivery

©BSI 08-2001
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Foreword

This part of BS 7263 has been prepared by Technical Committee B/507. Together 
with BS 7263-3:2001 it supersedes BS 7263-1:1994 which is withdrawn.
This revision of part 1 has been prepared to reflect current CEN principles 
regarding the writing of standards for this type of product: such standards are 
now performance-based instead of recipe-based. This has entailed taking out the 
requirements for materials and inserting far more performance requirements.
To support this change, test methods have now been included as annexes. This 
revision has also introduced a requirement for type testing and factory production 
control, together with an example of a production control procedxire.
Users of this standard should be aware that the concept of type testing (see A.2) 
has been brought forward from Harmonized European Standards, and is 
intended to give the manufacturer and any attestation body confidence that a new 
or modified product will conform to the performance requirements during regular 
production runs. The requirements for products to meet this standard are given 
in clause 5. The requirements specified in A.2 are only for type testing.
The following specific changes have been made in this revision:

a) the dimensional requirements have been removed so that paving flags can be 
of any shape or size (the shapes and sizes in the previous edition have been 
retained as designated units);
b) the water absorption limit has been removed;
c) the bending load requirement has been replaced by a bending strength 
requirement and the test method has been modified accordingly;
d) performance requirements and test methods have been added for:

1) weathering resistance (freeze/thaw);
2) abrasion resistance;
3) slip/skid resistance;
4) visual properties;

e) for weathering resistance, abrasion resistance and slip/skid resistance, 
performance classes have been introduced; these include a class for
“no performance determined”, which enables the piirchaser to request a 
product appropriate to its intended use and location.

This British Standard is an adaptation of the current draft of the European 
Standard prEN 1339, following the publication of which as BS EN 1339 this 
standard, BS 7263-1, will be withdrawn.
Annex A, Annex B, Annex C, Annex D, Annex E, Annex F, Annex G, Annex H 
and Annex I are normative. Annex J is informative.
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.
Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside fi*ont cover, pages i to iv, 
pages 1 to 35 and a back cover.
The BSI copyright notice displayed in this document indicates when the 
document was last issued.

©BSI 08-2001
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1 Scope
This part of BS 7263 specifies requirements and test methods for unreinforced concrete pav
flags and complementary fittings. It specifies the dimensions of rectangular paving flags designated i.. I] 
United Kingdom, and the dimensions and shapes of tactile paving flags. It is applicable to precast,
unreinforced concrete paving flags and complementary fittings that are particiolarly for use in external 
trafficked paved areas.

2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this part of BS 7263. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. For undated references, the latest edition of the publication referred to 
applies.
BS 812-114:1989, Testing aggregates — Method for determination of the polished-stone value.
BS 7932:1998, Method for determination of polished paver value (PPV).
BS EN 10083-2:1991, Quenched and tempered steels — Part 2: Technical delivery conditions for unalloyed 
quality steels.
BS EN ISO 4288:1998, Geometric product specification (GPS) — Surface texture — Profile method —
Rules and procedures for the assessment of surface texture.
BS ISO 8486-1:1996, Bond abrasives — Determination and designation of grain size distribution —
Part 1: Macrogrits F4 to F220.

3 DeHnitions
For the pxirposes of this British Standard the following definitions apply:

3.1
paving flag

precast, unreinforced concrete unit used as a surfacing material

3.2
tactile paving flag
paving flag provided with a profiled surface, used to give warning of hazards, or to enable locations to be 

. recognized
NOTE A crossing flag is an example of a tactile paving flag.

3.3
complementary fitting
unit that is used to infill and enable an area to be completely surfaced 
NOTE A complementary fitting can be a piece of a paving flag.

3.4
upper face
surface intended to be seen when in use

3.5
bed face

surface generally parallel to the upper face and in contact with the bedding after la5dng

3.6
chased side face
side face of a paving flag having a recessed profile

© BSI08-2001 1
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.7
%cing layer.

iyer
lain body or backing layer

of concrete providing the upper face of a paving flag, of different material and/or properties to the

.8
pacer nib
mall protruding profiJebn a side face of a paving flag

.9
irris
»art of a paving flag where two faces meet
JOTE An arris can be bevelled, rounded, chamfered, radiused or splayed.

1.10
;hamfer
»evelled arris with horizontal or vertical dimensions exceeding 2 mm

t.ll
;econdary processing
nanufacturing process to texture a whole paving flag or any of its surfaces, carried out after basic 
nanufacture before or after hardening

J.12
work dimension
iimension of a paving flag specified for its manufacture

3.13
actual dimension
iimension of a paving flag as measured

3.14
overall length
length of the longer side of the smallest rectangle that encloses the entire paving flag, excluding any spacer 
nibs

3.15
overall width
width of the shorter side of the smallest rectangle that encloses the entire paving flag, excluding any spacer 
nibs

3.16
thickness
distance between the upper face and the bed face of a paving flag

3.17
slip resistance
ability of a paving flag to resist relative movement between a pedestrian foot and the trafficked flag surface

3.18
skid resistance
ability of a paving flag to resist relative movement between a vehicle tyre and the trafficked flag surface

OBSI 08-20012
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4 Materials
The materials used for the manufacture of paving flags shall be 
Details of the materials used shall be declared i 
(see Annex A).

5 Requirements
5.1 General
Paving flags shall be produced either with a single type of concrete throughout or witn diflerent facing an
backing layers. If paving flags are produced with a facing layer this shall, when measured in accordance
with Annex B, have a minimum thickness of 12 mm, excluding isolated particles of aggregate protruding
into the facing layer, over the area declared by the manufacturer. The facing layer shall be bonded to the 
backing layer.
It shall be permissible for a "square” arris to be either bevelled or rounded. A “square” arris shall have
horizontal and vertical dimensions not exceeding 2 mm. The dimensions of a chamfer shall be at the
discretion of the manufacturer. The dimensions shall be declared in the manufacturer’s production control 
documentation (A.3,1).
NOTE A bevelled arris with dimensions exceeding 2

If a paving flag is produced with fimctional and/or decorative profiles, these profiles shall not be included 
in the work dimensions of the paving flag. If a paving flag is produced with surfaces that are textured, 
secondary processed or treated chemically, these finishes or treatments shall be at the discretion of the
manufacturer. All finishes and treatments shall be declared in the manufacturer’s production control 
dociunentation (A.3.1). :
In the event of a dispute regarding the quality of a consignment of paving flags, the procedure specified in 
Annex C shall be followed.

at the manufacturer’s discretion 
m the manufacturer’s production control documentation

mm is described as chamfered.

5.2 Shape and dimensions

5.2.1 General
NOTE All dimensions in this subclause are work dimensions.

Excluding complementary fittings, the overall length and the overall width of a paving flag shall not 
exceed 1 m.
Excluding complementary fittings, the length of a paving flag divided by its thickness shall be greater 
than 4.

5.2.2 Work dimensions
The work dimensions of rectangular paving flags of designations A to G shall be as specified in Table 1.
The work dimensions for paving flags of other shapes and sizes shall be at the discretion of the
manufacturer. The work dimensions used for these paving flags shall be declared in the manufactiarer’s
production control documentation (A.3.1). Tactile crossing paving flags shall be provided with flattened
domes on the wearing surfaces. Tlie flattened domes shall have the dimensions and spacings specified in 
Figure 1 and Table 2.

^ — Designated rectangular paving flag sizes
Paving flag designation Nominal size Work dimensions Thickness

ram mm mm
600 X 450 
600 X 600 
600 X 750 
600 X 900 
450 X 450 
400 X 400 
300 X 300

598 X 448 
598 X 598 
598 X 748 
598 X 898 
448 X 448 
398 X 398 
298 X 298

50 or 63 
50 or 63 
50 or 63 
50 or 63 
50 or 70 
50 or 65 
50 or 60

B
C
D
E
F
G

designated type TCT^TOT « TOT dep^n^on™the°i™ize^ available in sizes E, F and G. Tactile crossing paving flags are thus

© BSI 08-2001
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XXXXX
YY

Y-<4> -<4)-

X

: 7
X

X

X

Y

a) Plan

Domes are
025 approx, spherical with 

flattened top 
R 8 max.5 ±0.5i

I10
A

050 min.I
Detail A

b) Elevation
Figure 1 —■ Dimensions and spacing of flattened domes on tactile crossing paving flags 

Table 2 — Dimensions and spacing of flattened domes on tactile crossing paving flags

Dimension YDimension XTactile crossing flag type

mmmm
3364TC/E
3366.8TC/F
37.575TC/G

Tolerance: ±2

© BSI 08-20014
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5.2.3 Spacer nibs, draw, and chased and profiled side faces
If a paving flag is produced with spacer nibs, a draw, or chased and profiled side faces, the work dimensions 
of these items shall be at the discretion of the manufacturer. The work dimensions of these items shall be 
declared in the manufacturer’s production control documentation (see A.3.1).

5.2.4 Tolerances
When the dimensions of a single rectangular paving flag are measured in accordance with Annex B, the 
tolerances shall be as specified in Table 3.

Table 3 — Tolerances for work dinaensions

Class Tolerance

Length and width Thickness

mm mm
D1 ±3

The difference between any two measxirements of the length, width and thickness of a single paving flag 
shall be less than 3 mm.
For the dimensions of non-rectangular paving flags, the tolerances shall be at the discretion of the 
manufacturer. These tolerances shall be declared in the manufacturer’s production control 
documentation (A-3.1).
The maximum difference between the measurements of the two diagonals of a rectangtdar paving flag shall 
be DO greater than the differences specified in Table 4.

Table 4 — Maximum differences

Length of diagonal

mm

Class Maximum difference

mm
up to and including 300
over 300, up to and including 850

not applicable
5

over 850 8
up to and including 300
over 300, up to and including 850

not applicable
3

over 850 6
For paving flags with an 
be as specified in Table 5.

upper face that is intended to be plane, the tolerances for flatness and bow shall

Table 5 — Tolerances for flatness and bow

Length of straight edge Maximum convex Maximum concave

mm mm mm
up to 300 not applicable not applicable
300 1.5 1.0
400 2.0 1.5
500 2.5 1.5
800 4.0 2.5
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5.3 Physical and mechanical 

5.3.1
properties

Complementary fittings
When complementary fittings cannot be tested according to this part of BS 7263, they shall be deemed
conform to this part of BS 7263, provided that they have at least the same concrete quality as paving flags 
that conform.

5.3.2 Weathering resistance
When paving flags are tested in accordance with Annex D, 
the mean value of the test results as specified in Table 6. Fs 
for weathering resistance shall be assigned class Wl.

to

D, classes shall be assigned to them according to 
Families of paving flags that have not been tested

Table 6 — Weathering resistance classes

Mass loss after weathering test 

mean value (kg/m^)

Class

No performance determined 
^1.0, no individual value >1.5 
Manufacttirer’s declared value (A.3.1)

’s declared value is usually applied to secondary processed products.[NOTE The manufacturer

5.3.3 'Bending strength
When paving flags are tested in accordance with Annex E, classes shall be assigned to them 
the mean bending strength specified in Table 7. No individual result shall be less 
bending strength for the appropriate strength class. according to 

minimumthan the

Table 7 —Bending strength classes

Mean bending strength 1Class
Minimum bending strength

MPa
B1 MPa3.7

3.052 5.3
4.2

.3.4 Abrasion resistance
paving flags , 

le values specified
are tested in accordance with Annex F, classes shall be assigned to them according to 
' in Table 8. No individual result shall be greater than the specified value. Families 

aving flags that have not been tested for abrasion resistance shall be assigned class Al.

Table 8
of

Abrasion resistance classes
Class

Degree of abrasion

mm1 N^rformance determined
2 30
3 26
i 23
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5.3.5 Slip/skid resistance
When paving flags are tested in accordance with Annex G, classes shall be assigned to them according to 
the mean value of the test results as specified in Table 9. The slip/skid resistance value shall be the lower 
of the values obtained for the unpolished skid resistance and the polished pendulum test. Families of 
paving flags that have not been tested for slip/skid resistance shall be assigned class Si.
NOTE This is not normally required unless paving flags have been subjected to secondary treatment such as grinding and polishing 
to produce a smooth surface, or to exposure at the surface of a major proportion of aggregates which polish excessively under wear.

Table 9 — Slip/skid resistance classes

Class Mean sUp/skid resistance value 

C scale units
No performance determined
^35
^45
Manufacturer's declared value (A.3.1)

NOTE Paving flags of class S2 
vehicular areas. are suitable for use in pedestrian areas and paving flags of class S3 are suitable for

use in

5.4 Visual properties 

5.4.1 Appearance
When examined in accordance with Annex H, the upper face of paving flags shall 
as cracking or flaking.

delamination (separation) between the layers.
is not deleterious to the mechanical and physical performance of paving flags.

not exhibit defects such

In the case of two-layer paving flags there shall be 
NOTE Efflorescence i

no

5.4.2 Texture
If paving flags are produced with a special surface texture, the texture shall be at the discretion of the 
manufacturer. The properties of the textured surface shall be declared in the manufacturer's production 
control documentation (see A.3.1). Paving flags with a special surface texture shall be deemed to conform 
to this part of BS 7263 if, when examined in accordance with Annex H, there are found to be no significant 
visible differences to any samples supplied by the manufacturer and approved by the purchaser.

5.4.3 Colour
NOTE 1 Colours may be provided i

Paving flags containing colours shall be deemed to conform to this part of BS 7263 if, when examined i 
accordance with Annex H, there are found to be no significant differences i 
by the manufacturer and approved by the purchaser.
NOTE 2 Variations in the colour consistency of paving flag 
the raw materials and by variations in hardening.

6 Manufacturer’s evaluation of conformity
The manufacturer’s evaluation of conformity shall be carried
Paving flags produced by the manufacturer shall be subjected
The manufacturer shall also establish and 
accordance with A.3.

facing layer or throughoutm a paving flag at the manufacturer’s discretion.

inm colour to any samples supplied

can be caused by unavoidable variations in the shade and properties of

out as specified in Annex A. 
to type testing in accordance with A.2. 

maintain a production control system for product testing i
m

Conformity assessment for bending strength shall be carried 
NOTE 1 An example of a production control

out in accordance with Annex I.
system is given in Annex J.

NOTE 2 The production control system is intended to enable the manufacturer to determine whether the 
the requirements of this part of BS 7263 and to demonstrate that paving flags have been assigned the paving flags conform to 

correct class markings.

© BSI 08-2001
7



; 7263-1:2001

Marking
2 following particulars relating to paving flags shall be indicated clearly on any one of the delivery note, 
oice, packaging, or supplier’s certificate or brochure supplied with the consignment of paving flags:
.) identification of the manufacturer or the factory;
i) date of production;
) class(es) where applicable (see Table 10);
1) the number of this British Standard^; 
i) identification of the product (i.e. concrete paving flags).

Table 10 — Classes and their identification

Class markingParameter

Wl, W2 or W3gathering resistance
Al, A2, A3 or A4trasion resistance

\agonals XI or X2
D1 or D2mensions

nding strength Bl or B2
Si, S2, S3 or S4p/skid resistance

Test report
est report shall be produced for each test that is performed by an external laboratory. The test report 
ill contain the following particulars:
i) name of the organization carrying out the test;
)) name of the person carr5dng out the test;
:) date of the test;
1) name of the source providing the sample;
*) sample reference, including the date of production;
) name of the person taking the sample;
;) annex and/or relevant British Standard in which the test method is specified; 
i) name of the test;
) test result;
) any pertinent remarks about the sample or test result.

larking BS 7263-1:2001 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a claim by or 
behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is solely the 
.mant’s responsibility. Such a declaration is not to be confused with third-party certification of conformity.
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Annex A (normative)
Manufacturer’s evaluation of conformity

A.1 General
For the purpose of testing, products shall be grouped into families, where the value of a selected property 
is common to all products within that family.
NOTE Examples of such families

— strength family: paving flags manufactured using the same type of materials and production methods, 
dimensions and colours;
— surface family; paving flags with face mixes having the same prime aggregate used i 
crushed granite, porphyry, basalt or limestone, and the 
and colours.

A^2 Type testing

are:

irrespective of

in the mix, e.g. natural river gravel, 
same surface treatment of the finished product, irrespective of dimensions

. A2.1 Initial type testing
NOTE Where the product has previously been tested in accordance with the procedures i 
used to satisfy initial type testing.
Initial type testing shall be performed at the beginning of the manufacture of a new product type or family 
of product types, or on the setting up of a new production line, to determine whether the properties of the 
product conform to the requirements of this part of BS 7263.
The sampling, testing and conformity criteria for initial type testing shall be as specified 

Further type testing

m this part of BS 7263, the results may be

in A2.3.

Whenever a change occurs in the raw materials, the proportions used or the production equipment or 
process, which would significantly change some or all of the properties of the finished product, the type 
tests shall be repeated for the selected property.
The sampling, testing and conformity criteria for further type testing shall be as specified in A.2.3.
NOTE Examples of changes necessitating repeat

— change from natural river gravel to crushed rock
— partial substitution of cement by additions;
— partial substitution of aggregate by recycled concrete.

For abrasion, weathering and slip and/or skid resistance, 
frequency specified in Table A.l.

tests are:
aggregates;

t3q>e testing shall be repeated periodically at the

Table A.1 — Periodically repeated type testing

Property Frequency
I Abrasion (classes A2, A3 and A4) 
Weathering resistance (class W2 only) 
Slip and/or skid resistance

I Once per year per svurface family 
Once per year per surface family®
Once per year per surface family

■^ If, for a surface family, the result nf a type test (mass loss) is lower than 50 % of the required value, the repeated type tests may 
be carried out every 2 years as long as this condition continues to be fulfilled.

©BSI 08-2001 9
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A.2.3 Sampling, testing and conformity criteria for initial and further type testing
The number of paving flags to be tested shall be in accordance with Table A. 2 for the selected property.

Table A.2 — Sampling plan and conformity criteria for initial and further type testing

Requirement 
specified in

Test method in 
accordance with

No. of
paving Hags

Conformity criteriaProperty

Shape and dimensions Each paving flag shall meet the 
requirements.

5.2 Annex

The mean of the three results shall 
be not greater than 1.0 kg/m^ and no 
individual result shall be greater 
than 1.5 kg/m^.

Weathering resistance 
(class W2 only)

Annex D5.3.2 3

Class Bl: the mean bending strength 
of the six paving flags shall not be 
less than 3.7 MPa and no individual 
paving flag shall have a bending 
strength less than 3.5 MPa.

Bending strength 5.3.3 lAnnex E 6

■ 'n

Class B2: the mean bending strength 
of the six paving flags shall not be 
less than 5.3 MPa and no individual 
paving flag shall have a bending 
strength less than 5.0 MPa.

AnnexF Each paving flag shall meet the 
requirements.

Abrasion resistance 
(class A2 only)

5.3.4 3

Class S2: the slip/skid resistance 
value shall be not less than 35.

Slip/skid resistance 
(only where tested)

Annex G5.3.5 4

Class S3: the slip/skid resistance 
value shall be not less than 45.
No paving flag shall show cracking, 
flaking or delamination<=.

Annex HAppearance 5.4.1

^ B.6 applies only to paving.flags with a facing layer.
^ These paving flags may be used for subsequent tests.
^ Delamination applies only to paving flags with a facing layer.

The type tests shall be carried out in accordance with the test methods called up in this part of BS 7263. 
The test results shaU be recorded.
NOTE T)T)e testing is normally carried out with the manufacturer’s test equipment.

10 © BSI 08-2001



BS 7263-1:2001

A.3 Production control system 

A.3.1 General
A production control system shall be established, documented and maintained by the manufacturer.
NOTE 1 This is to ensure that the products placed on the market conform to the specified or declared values.

The documentation of the production control system shall contain the following information:
a) production control procedures and responsibilities;
b) details of production processes;
c) materials to be used in the paving flags (see clause 4);
d) dimensions of any chamfers to be included in the paving flags, if applicable (see 5.1); 

- e) details of any finishes or treatments to be used, if applicable (see 5.1);
^ 0 work dimensions for non-rectangular paving flags, if applicable (see 5.2.2);

g) work dimensions for any sizes of paving flag other than those listed in Table 1, if applicable (see 5.2.2);
h) work dimensions of any spacer nibs, draws, or chased and profiled side faces, if applicable (see 5.2.3);
i) tolerances for non-rectangular paving flags, if applicable (see 5.2.4);
j) weathering resistance values, if applicable (see 5.3.2 and Table 6);
k) slip/skid resistance values, if applicable (see 5.3.5 and Table 9);
l) details of any special surface textures, if applicable (see
m) dates and results of inspections;.

5.4.2);

n) details of apparatus used in tests;
o) procedures for dealing with non-conforming products;
p) action to be taken when control values or criteria are not met;
q) test reports (see clause 8, B.7, D.7, E.5, F.9 and G.5);
r) procedures for marking, storage and delivery control.

NOTE 2 An example of a production control system is given in Annex J,

A.3.2 Product testing
A sampling plan shall be prepared. Sampling and testing shall be carried 
The test results shall be considered by attributes to determine whether 
part ofBS 7263.

out in accordance with this plan, 
or not the products conform to this

Product testing shall be carried out either in accordance with the test methods specified in Annex D, 
Annex E, Annex F, Annex G and Annex H, or by appljdng alternative test methods with 
correlation to those specified in Annex D, Annex E, Annex F, Annex G and Annex H.
The results of product testing shall be retained by the manufacturer.

A.8.3 Non-conforming products
If the results of the tests on a product are unsatisfactory, the manufacturer shall take the 
in order to rectify the shortcoming.
Products that do not conform to the

a proven

necessary steps

requirements shall be set aside and marked accordingly.

© BSI 08-2001
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Annex B (normative)
Measurement of the dimensions of a single paving flag

B.l Preparation
Remove all flashings and burrs from the paving flag to be measured.

B.2 Overall dimensions
Using measuring equipment with a precision of 0.5 mm, measure the relevant dimensions in two different 
places for each dimension and record the actual dimensions obtained to the nearest whole number of 
millimetres.
For a rectangular paving flag, measure the diagonals and record the difference between the two 
measurements.

B.3 Thickness
Using measuring equipment with a precision of 0.5 mm, measure the thickness of the paving flag to the 
nearest millimetre. Take measurements at four points between 20 mm and 30 mm from the edge and 
within 100 mm from each corner. Record the four measurements and calculate the mean thickness to the 
nearest whole millimetre. Calculate and record the maximum difference between any two readings to the 
nearest whole millimetre.

B.4 Flatness and bow

B.4.1 Apparatus
B.4.1.1 Notched steel straightedge and gauge, capable of measuring to an accuracy of 0.1 mm over the 
specified length ±1 mm, as shown in Figure B.l and Table B.l.

B.4.2 Procedure
Using the largest appropriate notched straightedge and gauge (B.4.1.1), measure the maximum convex 
and concave deviations along the two diagonal axes of the upper face to the nearest 0.1 mm. Record both 
results.

B.5 Chamfer

B.5.1 Apparatus
B.5.1.1 Calibrated square, capable of measuring to an accuracy of 0.5 mm, as shown in Figure B.2.

© BSI 08-200112
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Dimensions in millimetres

Figure B.l Notched straightedge and gauge

Table B.l — Dimensions of notched straightedge and

Dimension A Dimension X Dimension Y
mm mm mm300 1.5 2.5

400 2.0 3.5
500 2.5 4.0|8Q0 4.0 6.5

© BSI 08-2001
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Dimensions in millimetres

30 20 10 0

. I
!

Figure B.2 — Calibrated square

2 Procedure
ig the calibrated square (B.5.1.1), take measurements at four positions on the paving flag, one on each 
. Calculate and record the average vertical and horizontal dimensions of the chamfer to the nearest 
le number of millimetres.
sure the draw and record its dimensions to a whole number of millimetres.

Thickness of facing layer
5 a paving flag that has been broken in the bending test. Using measuring equipment with a precision 
5 mm, measure the thickness of the facing layer on the broken face at the point where, by visual 
ection, the value is at its lowest. Do not measure the thickness of the facing layer on a chamfer and 
re isolated particles of aggregate protruding into it.
)rd the measurement to the nearest millimetre.

Test report
test report shall include all the measurements taken (see also clause 8).

lex C (normative)
npling and testing of a consignment in case of dispute
General

le event of a dispute regarding the quality of a consignment of paving flags, the procedure specified in 
annex shall be followed. The properties to be tested shall be restricted to those that are in dispute.

properties to be tested shall normally be restricted to those specified in Table C.l.
test for visual properties shall be can'ied out prior to the tests for any other propertie.s. The purchaser 
the manufacturer shall agree a location for the test and they shall perform the test together at that 
:ion.
2 1 The location used for visual testing is normally the site or the factory.

1 the exception of the test for visual properties, all tests shall be carried out in a laboratory agreed by 
the purchaser and the manufactui-er. The purchaser and the manufacturer shall both be given the 

•rtunity to witness the sampling and testing.
I 2 The manufacturer’s test equipment may be used to carry out the tests.
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C.2 Sampling and testing
The number of paving flags to be sampled, and the tests to be made on them, shall be as specified in
Table C.l or Table C.2 according to the property to be tested. The specified number of paving flags to be
sampled shall be taken from each batch of up to 1000 paving flags in the whole consignment. The paving
flags used for testing shall be selected as being representative of the batch and shall be evenly distributed 
through the batch.

Table C.l — Sampling and testing plan

Property Requirement specified in Test method in 
accordance with

No. of paving flags

Shape and dimensions 5.2 Annex B® 3b
Bending strength 5.3.3 Annex E 3Appearance 5.4.1

B.6 applies only to paving flags with a facing layer. 
^ These paving flags may be used for subsequent

Annex H 8b

tests.

Table C.2 — Sampling and testing plan for additional
properties

Property Requirement specified in Test method in 
accordance with

No. of paving flags

Weathering resistance 5.3.2 lAnnex D 3'Abrasion resistance 5.3.4 ! Annex F 3Slip/skid resistance 5.3.5 Annex G 4
Annex D (normative)
Method for determining weathering resistance
D.l Principle
A test specimen is preconditioned and then subjected to 28 freeze/thaw cycles while the surface 
with a 3 % NaCl solution. The material that has scaled off is collected and weighed 
as a mass per unit area of surface.

D.2 Materials

D.2.1 Potable water,

D.2.2 Freezing medium^ consisting of 
3 % NaCl.

D.2.3 Adhesive, resistant to the 
the concrete specimen.
NOTE Contact adhesive has proved to be a suitable adhesive for use

D.2.4 Silicon rubber, or other sealant, to provide a seal between the 
fill in any chamfer around the perimeter of the

is covered 
and the result expressed

mass fraction of 97 % potable water and a mass fraction ofa

environmental conditions used in the test, for gluing the rubber sheet
to

in this procedure.

specimen and the rubber sheet and to
specimen.

© BSI 08-2001
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paratus

aw, for cutting the concrete specimen.

limate chamber, with a temperature of (20 ± 2) °C and a relative humidity of (65 ± 10) %. In the 
chamber the evaporation from a free water surface shall be (200 ± 100) g/m^ in (240 ± 5) min. 
•poration shall be measured from a bowl with a depth of approximately 40 mm and a cross-section 
(22500 ± 2500) mm^. The bowl sh^ be fiUed up to (10 ± 1) mm from the brim.

ubber sheet, (3 ± 0.5) mm thick, resistant to the salt solution used and elastic down to a 
iture of —20 °C.

ernier calliper, with an accuracy of ±0.1 mm.

hermal insulation material, consisting of expanded polystyrene (20 ± 1) mm thick with a thermal 
ivity between 0.035 W/m K and 0.04 W/m K or other equivalent insulation.

olyethylene sheet, Q.l mm to 0.2 mm \hic^.

reezing chamber, incorporating a time-controlled refrigerating and heating system with a capacity 
circulation such that the time—temperature curve presented in Figure D.3 can be followed.

hermocouples, or an equivalent temperature-measuring device, for measuring the temperature in 
zing medium on the test surface to an accuracy within ±0.5 °C.

essel, for collecting scaled material. The vessel shall be suitable for use up to 120 °C and shall 
tid sodium chloride attack.

5pray bottle, containing potable water for washing off scaled material and washing salt out of scaled
1.

Paint brush, 20 mm to 30 mm wide, with bristles cut down to about 20 mm long, for brushing off 
laterial.

Filter paper, for collecting scaled material.

Drying cabinet, with a temperature of (105 ± 5) ®C.

BaZoncc, with an accuracy of ±0.05 g.

'.paration of test specimen
; specimen shall incorporate an upper face area greater than 7500 mm^ but less than 25000 mm^, 
lall be the test surface and shall have a maximum thickness of 103 mm. If the specimen has to be 
om a paving flag to meet this requirement, it shall be sawn (D.3.1), when the paving flag is at least 
old.

le test specimens are at least 28 days old, flashings and loose material shall be removed.
:imens shall be placed in the climate chamber (D.3.2). There shall be a minimum air space between 
imens of 50 mm. The specimens shall be cured for (168 ± 5) h.
ber sheet (D.3.3) shall be glued to all surfaces of the specimen except the test surface, using the 
3 (D.2.3). Silicon rubber or other sealant (D.2.4) shall be used to fill in the chamfer around the 
sr of the specimen and to provide a seal around the test surface in the corner between the concrete 
rubber sheet to prevent water penetration between the specimen and rubber. The edge of the 
sheet shall reach (20 ± 2) mm above the test surface.
he adhesive should normally be spread on the concrete surfaces as well as on the rubber surfaces. The manner of gluing the 
»et illustrated in Figure D.l has proved suitable.
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Overlap

Rubber
sheet*

Sealanf string

Rubber sheef

Sealant*
string

M
Test / 
surface Specimen

Figure D.l — Example of the cross-section of a specimen (right) and 
from above (left) a specimen seen

Using the vernier calliper (D.3.4), the tested area A shall be established from the mean of three 
measurements of its length and width to the nearest millimetre. After curing in the climate chamber, 
potable water (D.2.1) with a temperature of (20 ± 2) °C shall be poured on the test surface to a depth of 
(5 i 2) mm. This shall be maintained for (72 ± 2) h at (20 ± 2) ®C.
NOTEl This may be used to assess the effectiveness of the seal between the specimen and the rubber sheet.
Before the freeze/thaw cycling, all surfaces of the specimen except the test surface shall be covered with 
thermal insulation material (D.3.5).
NOTE 2 The thermal insulation of the surfaces

Between 15 min and 30 min before the specimens are placed in the freezing chamber, the water on the test 
stirface shall be replaced with a (5 ± 2) mm layer, measured from the top surface of the specimen, of 
3 % NaCl in potable water (D.2.2). This shall be prevented from evaporating by applying a horizontal 
polyethylene sheet (D.3.6) as shown in Figure D.2. The polyethylene sheet shaU remain as flat as possible 
throughout the test and shall not come into contact with the freezing medium.

may be carried out during curing.

©BSI 08-2001
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Temperature 
measuring devicePolythene

sheet
Test
surfaceFreezing

medium

z . ■ ^ll.<r . IV
I. Sealant

string
<5^crc'

’I.'I. iii
<l<\ rj<\ .c^

I,£^1 ••!• •'t. \t

specimen
Thermal insulationRubber sheet

Figure D.2 — Principle of set-up for the freeze/thaw test

Procedure3 the specimens in the freezing chamber (D.3.7) such that the test surface does not deviate from a 
iontal plane by more than 3 mm/m in any direction and such that the specimens are subjected to

ated freezing and thawing.
the test the time-temperature cycle in the freezing medium at the centre of the siirface of all 

imens shall fall within the shaded area shown in Figure D.3. Furthermore the temperature shall 
ed 0 ®C during each cycle for at least 7 h but not more than 9 h.
J^g
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Figure D.3 — Time-temperature cycle

NOTE The break points specifying the shaded area are given in Table D.l.
Table D.l — Co-ordinates of break points

Upper limit
Lower limit

Time Temperature Time Temperature
h

h
0 24 0 165 - 2 3 -412 -14 12 -2016 -16 16 -2018 0 20 022 24 24 16

Using the thermocouples (D.3.8), continuously record the temperature in the freezing medium at the centre 
of the test surface for at least one specimen, which shall be located in a representative position in the 
freezing chamber. Record the air temperature in the freezer during the test. Start the timing of the first 
cycle of the test on a specimen within (0 ± 30) min of it being placed in the freezing chamber.
If a cycle has to be interrupted, the specimen shall be kept in the frozen state between 
If an interruption continues for more than 3 days the test shall be abandoned.
To obtain the correct temperature cycle for all the specimens, good air circulation shall be ensured in the
freezing chamber. If only a few specimens are to be tested, the empty places in the freezer shall be filled
with dummies, unless it has been demonstrated that the correct temperature cycle is achieved without 
them.

After 7 cycles and 14 cycles, during the thaw period further solution of 3 % NaCl in potable water shall be 
added if necessary in order to keep a (5 ± 2) mm layer on the surface of the samples.

— 16 °C and —20 ®C.

© BSI 08-2001
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After 28 cycles carry out the following procedure for each specimen.
a) Collect material that has been scaled from the test surface by rinsing it into the vessel (D.3.9) using 
the spray bottle (D.3.10) and brushing it into the vessel using the paint brush (D.3.11) until no further

scaled material is removed.
b) Pour the liquid and scaled material in the vessel carefully through a filter paper (D.3.12). Wash the 
material collected in the filter paper with a minimum of 11 of potable water to remove any 
remaining NaCl.
c) Dry the filter paper and collected material in the drying cabinet (D.3.13) for at least 24 h 

at (105 ± 5) “C.
d) Using the balance (D.3.14), determine to ±0.2 g the dry mass 
allowance for the filter paper.

of the scaled material, making due

D.6 Calculation of test result

Calculate the mass 
following equation:

loss per unit area, m, of the specimen in kilograms per square metre (kg/m2) from the
f •

M
m = ^ 

where

M - is the mass 
A is the area of the test surface, in square millimetres (mm^).

D.7 Test report
The test report shall include the following information (see also clause 8);

a) mass of total quantity of material scaled after 28 cycles, in milligrams (mg);

b) area of the test surface, in square millimetres (mm^);

c) mass loss per unit area of the specimen.

of the total quantity of material scaled after 28 cycles, in milligrams (mg).

© BSI 08-2001
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Annex E (normative)
Method for measuring bending strength

E.l Apparatus

E.1.1 Transverse testing machine, with a scale having an accuracy of ±3 % over the range of the 
anticipated test loads and capable of increasing the load at specified rates. It shall be equipped with a 
device that can induce 3-point bending into the specimen without torsion (see Figure E.l). The load- 
inducing bar shall be equidistant between the supports. The length of the supports and the load-inducing 
bar shall be at least equal to the width of the sample to be tested. The upper and lower bearers shall be 
parallel and rigid, and round, or rounded to a radius of (20 =t 1)

E. 1.2 Packing pieces (optional), with a width not exceeding 25 
they shall be at least 10 mm longer than the width of the

mm.
mm. Their thickness shall be (4 ± 1) mm and 

specimen.

F
1

----7^^

Figure E.l Principle of operation of transverse testing machine
E.2 Preparation of test specimen
Use whole paving flags when their plan shape includes at least two parallel straight edges. In other 
use sawm specimens with the largest possible plan area which includes two parallel straight edges.
If necessary remove any burrs, high spots, etc.

If a face is rough, textured or curved, prepare it by grinding or capping.
Immerse the specimen i

cases

in water at (20 ± 5) °C for (24 ± 3) h, remove, wipe dry and test immediately.

©BSI08-2001
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shall be 25 mm unless this results in a 
is less than three times the 

shall be reduced to half the
the supports and the edge of the specimen 

iree times the thickness of the specimen. If the span 
ince between the bearers and the edge of the specimen 
ecimen. The actual span shall be measured and recorded.
I symmetrically on the bearers of the transverse testing machine (E.1.1), with its upper 
d with its shorter side parallel to the supporting bearers.
surface profile of the specimen, any one of the following shall be used at the discretion of

en

eccs;
;s (E.1.2); 
in ding.
:hout shock and increase Record the failure load, P, to the nearest 100 N.

of test result
jngth, T, in megapascals (MPa) of the specimen

the load uniformly so that the required load is reached

tested from the following equation:

lure load, in newtons (N);
>tance apart of the supports, in millimetres (mm); 
dth of the specimen at the failvure plane, in millimetres (mm); 
ickness of the specimen at the failure plane, in millimetres (mm).

idual result, T, in
megapascals (MPa) and the failure load, P, in kilonewtons (kN).

include the following information (see also clause 8).
ihall
of each paving flag, to the nearest 0.1 kN; 

each paving flag, to the nearest 0.1 MPa; 

gth of the paving flags tested.
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Annex F (normative)
Method for measuring abrasion resistance

F.l Principle
The test is carried out by abrading the upper face of a paving flag with an abrasive material under 
controlled conditions.

F.2 Materials

F.2.1 Abrasive material, comprising fused alumina with a grit size of F80 in accordance with 
BS ISO 8486-1:1996. A single quantity of abrasive material shall be used not more than three times.
The moisture content of the abrasive material shall not exceed 1.0 %.

F.3 Apparatus

R3.1 Wearing machine (see Figure F.l), comprising a wide abrasion wheel (F.3.2), a mobile clamping 
twlley (F.3.3), a storage hopper (F.3.4), a flow guidance hopper (F.3.5), and a counterweight.

F.3.2 Wide abrasion wheel, which shall be made of steel E360 in accordance with BS EN 10083-2:1991. 
The hardness of the steel shall be between 203 HB and 245 HB. The diameter of the wheel shall be 
(200 ± 1) mm and its width shall be (70 ± 1) mm. It shall be driven to rotate 75 revolutions in (60 ± 3) s.

F.3.3 Mobile clamping trolley, mounted on bearings and forced by a counterweight to move forwards to the 
wheel.

F.3.4 Storage hopper, which shall contain the abrasive material and shall feed into the flow guidance 
hopper. It shall have one or two control valves to regulate the output of the abrasive material. When two 
valves are used, one shall be used to regulate the rate of flow and can be permanently set while the other 
shall be used to turn the flow on and off.

F.3.5 Flow guidance hopper, which shall be either cylindrical or rectangular and shall have a slotted outlet 
(see Figure F.2). The length of the slot shall be (45 ± 1) mm and the width shall be (4 ± 1) mm. The body of 
the flow guidance hopper shall be at least 10 mm bigger than the slot in all directions [see Figure F.2a)], 
unless the hopper is rectangular, with at least one of the sides inclined down to the long side of the slot, in 
which case there shall be no dimensional limitations [see Figure F.2b)].

The distance of the fall between the slot and the axle of the wide abrasion wheel shall be (100 ± 5) mm and 
the flow of the abrasive shall be 1 mm to 5 mm behind the leading edge of the wheel (see Figure F.3 
Figure F.4).
The flow of the abrasive material from the flow guidance hopper shall be at a minimum rate of 2.5 l/min 
onto the wide abrasion wheel. The flow of abrasive shall be constant and the minimum level of .the abrasive 
material in the flow guidance hopper shall be 25 mm (see Figure F.3 or Figure F.4).

or
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Figure F.l — Friuciple of operation of wearing machine
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Dimensions in millimetres
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slot in the base of the flow guidance hopper
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Dimensions in millimetres

Flow guidance hopper

Ln
+1 Wide

abrasion
wheel

LnCNJ
tn

: , J ",At
I

Ln
+1 h.o f-o I

^ )
tf I

Specimen
%t

Side view

Flow
guidance 
hopper Wide

abrasion 
wheel

Slot

I<1 i

S\<

Specimen

1 to 5
200 ±1

Plan view

Position of the slot relative to the wide abrasion wheel — 
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Figure F.3
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Dimensions in millimetres

Flow guidance hopper

Wide
abrasion
wheel

Specimen

Side view

Flow
guidance Wide 
hopper abrasion

wheel/
1

Specimen

1fo5
200 ±1

Plan view
Figure F.4 — Position of the slot relative to the

Rectangular hopper
wide abrasion wheel —

F.3.6 Stiff brush, for cleaning the test surface. 

F.3.7 Surface dye, to facilitate the measuring of the groove, 
a suitable tool for dyeing the surface.NOTE A marker pen has proved to be 

F.3.8 Abraswe collector, to collect abrasive material falling from the wheel.
F.3.9 Pencil, with a lead diameter of 0. 5 mm and a hardness of 6H or 7H.
F.3.10 Steel ruler, for measuring the abrasion groove. 

F.3.11 Digital calliper, for measuring the abrasion
groove.

©BSI 08*2001
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F.4 Calibration
The apparatus shall be calibrated after grinding 400 grooves or every 2 months, whichever is the lesser, 
and every time there is a new operator, a new batch of abrasive material, or a new abrasion wheel.
The flow rate of the abrasive material shall be verified by pouring the material from a height of 
approxirriately 100 mm into a pre-weighed rigid container with a smooth rim, of height (90 ± 10) mm and 
of approximately 11 volume when filled to the top. As the container fills, the pouring height shall be raised 
to maintain approximately the 100 mm fall. When the container is filled, the top shall be struck off level 
and the container weighed to determine the mass of abrasive material for a known volume, i.e. the density. 
Abrasive material shall be run through the wearing machine for (60 ± 1) s and collected below the abrasion 
wheel in a pre-weighed container of at least 3 1 capacity. The filled container shall be weighed and the rate 
of flow of abrasive material shall be determined.
The apparatus shall be calibrated, using the procedure in F.6, against a reference sample of “Boulonnaise 
Marble” with the following properties:

— “Lunel demi-clair”;
— a thickness greater than or equal to 50 mm;
— cut perpendicular to the bed direction;
— two faces ground with a diamond grit size of 100/200;
— a roughness, when measured with a stylus measuring instrument in accordance with 
BS EN ISO 4288, of = (1.6 ± 0.4) pm.

The counterweight shall be adjusted so that after 75 revolutions of the wheel in (60 ± 3) s the length of the 
groove produced is (20.0 ± 0.5) mm.
The clamping trolley/counterweight assembly shall be checked for undue friction.
The groove shall be measured to the nearest 0.1 mm using the procedure in F.7, and the three results shall 
be averaged to give the calibration value.
At every calibration of the apparatus, the squareness of the sample supports shall be checked and corrected 
if necessary.
The groove on the reference sample shall be rectangular with the difference between the measured length 
of the groove at either side not exceeding 0.5 mm. If necessary check that:

a) the sample has been held square to the wheel;
b) the clamping trolley and the slot from the flow guidance hopper are parallel to the wheel axle;

c) the flow of abrasive is even across the slot;
d) the friction in the trolley/counterweight assembly does not prevent smooth operation.

F.5 Preparation of specimen
The test specimen shall be a whole paving flag or a cut piece measuring at least 100 mm x 70 mm 
incorporating the upper face of the pavnng flag. The test piece shall be clean and dry.
The upper face, which shall be tested, shall be flat within a tolerance of ±1 mm measured in accordance 
vnth B.4 in two perpendicular directions, but over 100 mm.
K the upper face has a rough texture or is outside this tolerance it shall be lightly ground to produce a 
smooth flat surface within this tolerance.
Immediately before testing, the surface to be tested shall be cleaned with a stiff brush (F.3.6) and covered 
with a surface dye (F.3.7) to facilitate measuring the groove.
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F.6 Procedure
Fill the storage hopper with dry abrasive material (F.2.1). Move the clamping trolley away from the wide 
abrasion wheel. Position the test specimen on it such that the groove produced is at least 15 mm from any 
edge of the specimen, and fix the specimen on a wedge to let the flow of abrasive matenal pass under it. 
Place the abrasive collector (F.3.8) beneath the wide abrasion wheel.
Bring the test specimen into contact with the wide abrasion wheel, open the control valve and 
simultaneously start the motor so that the wide abrasion wheel achieves 75 revolutions in (60 ± 3) s. 
Visually check the regularity of the flow of the abrasive material dnrirtcr tho ------^
.1 n •» . • —

F.7 Measuring the groove
Using the pencil (F.3,9) and ruler (F.3.10), draw the 
(see Figure F.5).
Draw a line (A B) in the middle of the

external longitudinal limits (/^ and of the

groove perpendicular to the centreline of the groove. Position the 
square tips of the digital calliper (F.3.11) on the points A and B to the inside edge of the longitudinal limits 
{ll and y of the groove, and measure and record the dimension of the groove to the nearest 0.1 mm.
For calibration purposes, repeat the measurement (10 ± 1) mm from the ends of the groove (C D) to give 
three readings.

groove

1*

Dimensions in millimetres

Specimen A / 1Specimen
r. 10±1 10±1\h » C' 1♦ «

GrooveC'
A|X Ll \<3 .CiS-

tT-
r B D

I• • C? .!

■»

I,
\

A-A
I
Ua

Figure F.5 Example of a tested specimen showing
a groove

F.8 Calculation of test result
The test result shall be the dimension of the groove, corrected by a calibration factor that shall be the
arithmetic difference between 20.0 and the recorded calibration value, and then rounded to the nearest 
0.5 mm.
NOTE As an example of a test result, if the calibration value 
is 22.5 + (20.0 — 19.6) = 22.9 mm, rounded to 23.0

F.9 Test report
The test report shall include the lengths of the grooves (see also clause 8).

is 19.6 mm and the dimension of the groove is 22.5 mm, the result
mm.
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Annex G (normative)
Method for determining the slip/skid resistance value

G.l Principle
The paving flag is tested to determine both the unpolished skid resistance value (USRV) and the polished 
pendulum test value (PPTV). The lower of the two values determined is taken to be the slip/skid resistance 
value.
G.2 Determination of the unpolished skid resistance value (USRV)

G.2.1 Principle
The measurement of the USRV of a specimen is made using a pendulum friction tester passing over the 
surface of the specimen.
The USRV is not measured if the surface of the paving flag contains ridges, grooves or other surface 
features that prevent testing by the pendulum friction tester, or if the paving flag is too small to provide a 
test area (see G.2.3).

G.2.2 Apparatus
G.2.2.1 Pendulum friction tester, with a C scale, conforming to BS 812-114:1989. This shall be calibrated 
at least annually and validated as specified in BS 7932:1998, 8.1. The rubber slider shall be 76 mm wide 
and shall conform to BS 812-114.

G.2.3 Preparation of test specimens
Obtain a sample of four paving flags of the same family (see Al) using the sampling procedure specified in 
BS 7932:1998, Annex A. Cut a test specimen (typically 200 mm x 100 mm) from each paving flag which 
permits a test area of 136 mm x 86 mm.
Place the test specimens in water at (20 ± 2) °C until they are tested.

G.2.4 Procedure
Keep the pendulum friction tester (G.2.2.1) and rubber slider in a room at a temperature of (20 i 2) °C for 
at least 2 h before commencing testing.
Place the pendulum friction tester upon a firm, level surface and adjust the levelling screws so that the 
pendulum support column is vertical. Raise the axis of suspension of the pendulum so that the arm swings 
freely and adjust the friction in the pointer mechanism so that when the pendulum arm and pointer are 
released from the right-hand horizontal position the pointer comes to rest at zero position on the test scale.
Before using a new rubber slider, condition it using the method specified in BS 812-114:1989. Discard any 
rubber slider that fails to conform to BS 812-114:1989.
Cany out the pendulum test on each of the four specimens using the following procedure, using the rubber 
slider over a 126 mm swept length and with readings taken on the C scale.
Immediately prior to testing with the pendulum friction tester, remove the specimen from the water. 
Locate the test specimen vdth. its longer dimension lying in the track of the pendulum, and centrally with 
respect to the rubber slider and to the axis of the suspension of the pendulum. Ensure that the track of the 
rubber slider is parallel to the long axis of the specimen across the sliding distance.
Adjust the height of the pendulum arm such that in traversing the specimen, the rubber slider is in contact 
with it over the whole width of the slider and over the swept length of 126 mm. Wet the surfaces of the 
specimen and the rubber slider with a copious supply of clean water, being careful not to disturb the slider 
from its set position. Release the pendulum and pointer from the horizontal position, and catch the 
pendulum arm on its return swing. Record the position of the pointer on the scale.
Perform this operation five times, re-wetting the specimen each time. Record the mean of the last three 
readings.
Rotate the specimen through 180® and repeat the procedure.

Repeat the test on each of the remaining three specimens.

■'1
)

J
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G.2.5 Calculation of the USRV
Calculate the USRV of each specimen as the mean of the two recorded mean values measured in opposite 
directions to the nearest 1 unit on the C scale.
Calctdate the USRV of the sample as the mean of the values obtained for the four 

G.3 Determination of the polished pendulum test value (PPTV)

G.3.1 Principle
The measurement of the PPTV of a specimen is made using a pendulum friction tester passing over the 
surface of the specimen after the specimen has been subjected to a polishing regime in a flat-bed polisher.

G.3.2 Preparation of test specimens
From the samples already tested for a USRV (G.2.4), prepare four specimens conforming to BS 7932:1998. 
L^ger specimens, typically 200 mm x 100 mm, may be used using the wide rubber slider, long swing and 
C^scale, provided that a correlation has been established.

G.3.3 Procedure
The test shall be carried out in accordance with BS 7932:1998.

G.3.4 Calculation of the PPTV
Calculate the PPTV of each specimen as the mean of the last three readings on that 
Calculate the PPTV of the sample as the mean of the values obtained for the four specimens.

G.4 Test result
The slip/skid resistance value shall be the lower of the USRV and the PPTV values.

G. 5 Test report
The test report shall include the following information (see also clause 8): 

a) the mean USRV of the specimens;
■ b) the mean PPTV of the specimens; 

c) the slip/skid resistance value of the specimens;
. d) the number of this British Standard (BS 7263-1);

r e) any observations pertinent to the test made during testing, e.g. the surface texture of the specimens.

Annex H (normative)
Method for verifying visual properties
H. l Preparation of sample
Each paving flag in the sample shall be examined for delamination. If any paving flag shows delamination, 
the procedure specified in A.3.3 shall be followed. The remaining paving flags shall then be laid out at floor 
level in a pattern approximating to

H.2 Procedure

In natural daylight conditions an observer shall stand in turn at a distance of 2 m from each edge of the 
square and shall record any paving flag showing cracks or flaking.
The texture shall be compared with any manufacturer’s reference samples supplied.

The visual properties shall be compared with any manufacturer’s reference samples supplied.

specimens.

specimen,

a square.
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isting
see A-3.2) should be carried out in accordance with Table J.5.

Table J.5 — Product testing

Aim Method Frequency®

Annex B Three paving flags per 
production line per production 
day

See 5.2

See 5.3.3, Table 7 and 
Annex I

Annex E Three paving flags per 
strength family per 
production line per production 
day

h

See 5.4,1 Visual check Daily N
Annex H In case of doubt (sample of 10 

paving flags)
3S not include type testing (see A.2).

Storage and delivery
i and delivery should be inspected in accordance with Table J.6.

Table J.6 — Marking, storage and delivery

. Aim Method Frequency

To ensure that the marking of 
the product conforms to 
:lause 7

Visual check Daily

To ensure segregation of 
non-conforming products

Visual check Daily

To ensure the correct delivery 
age, loading and loading 
documents

Visual check Daily

'A.y
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provi.siopa? of cni,^ pare of B3 7263, For datei:! references,, sub-equenc amendments to,, or reviuione of. any of 
ihese publications do not apply, For undtiLed references, the iat.esr. edit-on of :lie publi-c.arion referred to 
applie.s.
FS 8 !, '2.' I 14'] 989, c'ngrcgna:e.s — Mi^tho‘1 .-'fr dcif-r.-’mVmn'.p,:? 0,*^' ah^’ n,oK.T--n7--:/n,".e ‘'n!no
BS 7932:1993. Method far determination] of polished paver value fPPV).
BS EK 100S3-2:1991, Quenched and lenipcrcd sleds — Pert 2: Technical deli eery conditions for unalloyed 
quality steels.
BS EN' [SO 4288:1993, Geometric product speciyication (GPS) — Surface texture — Profile nieihod — 
Rules and procedures for the assessment of surface texture.
BS ISO 3486-1:1.996. Bond abra.vioe.s — Determination and designation of grain size distribution —
Part 1: Macrogrits F4 to F220.

3 Definitions
For the purposes of this British Scaiulard the following definitions apply:

in
c;hanneis and conipi-menoarotoo

3.1
kerb
precast, unreinforced concrete unit (including channels. edgi'ng.s, quadrants., angles etc,') iniencled to 
separate surfaces at the same or dhfereiit levels to provide;

— physical or visual delineation or containment;
— drainage channels,, individually or in combination with other kerbs:
— separation between surfaces submitted to different kind.s of traffic.

3.2
complementary fitting
unit that is used as a transition piece for changes in direction, shape or height or a smadl piece to complete 
a line

NOTE A corr.plorTienu-i-y funing c.un be part o: a kt;rb, channel, etc.

3.3
face
surface intended to be seen when in use

3.4
bod face
lower surface in contact with the ground after laying

3.5
chased side face
side face of a kerb having a rece.ssed profile
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3.15
LrafiiC face
.i?:\ce !Dr a. kerb iac-3';iiU:ii v-. Oae i'ne.rLi.iLiiijtu.i'er b;i-;- ii'.)Ov.-r ;■ r'0::i.t.l iaj.raxi'.e ac.d 'oi'ovi
tra bf;C

r'.r af';0:‘.ra.iriri

3,7
facing layer
layer of co!u;reLe providiiiy a ie;.:e., or pari: of a face, of a kerb, of different material and/or proDordcs ro the 
main, body o;- backing layer

3.S

arris
pare of a kerb where two faces meet

An arri.s i;an bo bG'.'eiled, ronaded, ch:i raciiu?'id oi- splayed,NOTH

3.9 m
chamfer
bevelled arids with horizontal or vertical dimeiisions exceeding 2 mm 

3ki0
secondary processing
manufacturing process to texture a whole kerb or any of its surfaces, carried out after basic manufactiire 
before or after hardening

3.11
work dimension
dimension of a kerb specified for its manufacture

3.12
actual dimension 
dimension of a kerb as measured

3.13
overall length
length of a kerb, excluding any interlocking features or spacers

3.14 
height
distance between the bed face and the top of a kerb

3.15
reference line
line to which die kerb is intended to be laid

3.16
slip resistance
ability of a kerb to resist re-lative movement between a pedestrian foot and the trafficked kerb surface

3.17
skid resistance
ability of a kerb to resist relative movement between Oi vehicle tyre ar,d the trafficked kerb .suvhice

-■> w PS!Oc-2001
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4 Material::;

'The i:
rriac^rUl^ ::s*

De^aia of d'io
AiinoA ao.

4 for the ii;aeuiact:,L»'e of ke-’b^ ^htiU be at the tuaeLifacterer'e d.ooretior. 
;?(.! ehall b'v tieo'ared in the ;'neno.fa'jtiu'eL-h or'')duntion conteol clocu:‘nor;;n-;ion I ■■::

5 .Requirements

6,1 -Gensrai
Kerbs shall be proriuceci eitherr v;h,h a single type of concrete cha-oughotL: or witli dihVi:. 
booking layers,

a faoiog an;:'
[f kerbs are produced wita a facing layer this shall, tvhen rvLeasurod ui accordance anth 

Annex B, have a rihni.nvam thickness of 25 nun. excluding isolated particles of aggregate protrudncg into 
the facing laver, over the area declared by the nianufactLirer. Tlie facing layer shall bo bonded to rhe
backing hiver,

elJed or rounded, A ".sq'aare" irrris shall ‘riuvesgu;:\r&” arris to be either beIt, shall be permissible for Ci. 
horizonra! and vertical dimep.sion:^ not e.xcc'eding 2 iv.m. The dimenidon-s of a chamfer shall be cCt tht 
discretion ot the mahuiacturer. Tne aimensio'ns shau be declared in trie irnmufabturer s proolucnoii cmuroi

7 r

d 0cii ate r. ta tio n (A. 3.1).
N’OTC A hovt.-ileii ,7\rris with excf.ajding 2 rr:;Ti is a.' chajc.f'ured.

if a kerb is produced wir.h functional and/or decorative profiles, these proflii.-.::; shall not be iricluded in r.he 
v/ork diniensLons of lira kerb. If a k:erb is produced with surfaces that are textured, secondary processed or 
treated chemically, these firushes or treatments .shall be at the discretion f)f the manufacturer. All fio.ishes 
and Lreatmerus shall be declared in the manufacturer’s production control documentation (A.3.1).
In the event of a dispute re,garding the quality of a consignment of kerbs, the procedi.ire ispc-oified in 
Anne.x C shall be followed.

.5.2 Shape and dimensions

6.2.1 Work dimensions
The work dimensions of designated kerbs shall be as shown in Anne.x K.. The v/ork dimensions of kerbs of 
O/ther shapes and sizes shah be at the discretion of the manufacturer. The work dimensions used for these 
kerbs shall be declared m the manufacturer’s production control documentation (A..3,1).

5.2.2 Radius kerbs
X (external) or conca\-e (internal), as shown in Figmre I. The type ofRadius kerbs shall be either con 

curvature (convex or concave) of a radius kerb shall be determined according to the reference line, lis shown 
in Figure 1, The work dimensions of the radius and overall length of a radius kerb shall bo declared in. the 
manufacturer's production control documentation (A.3.1).
The dimensions of the radius and overall length of a radius kerb shall be determined in accordance 
with B.4,
^.’OTE I'he pret’errod radii for radius kerbs ami ohaiiiuds arc sb.own in Table L,

'C BSi OS-200!
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Exi^mples of radius k^rbsFigure 1
I

Table 1 — Convex and concave radii for kerbs and channels
~r

Preferred radii‘-Type of kerb i
t)m \1

Convex oniv 0.5
1,0
2.01

Concave and convex 3.0
4,0

iT'n
5.0
6.0
S.O

10.0
15,0

sing ihese ratiii.fuli-!ength units whenghc-an^ileti ci.;rve wich a unit length of 730 nun requires on!Aa

5.2.3 Tolerances
When che dimensions or a single 
specified in Table 2.

1 accordance wich Annex B, the tolerances shall be asverb are measured rt

Table 2 — Tolerances for work dimensions

i Class I Straightness and bowWidth or heightLength

fm ~2 mm measured over 250 mm to 4o0 mm 
=3 mm measured over 550 mm to 850 mm

=3 % to nearest mm 
min. 3 mm, max. 10 mm

-1 % to nearest mm 
min. 3 mm. max. 10 rnmI

il mm measured over 250 rnm uu!D2 0 450 mm 
mm measured over 550 mm to 850 mm

13=3 mm±3 mm « 1 L

--9

For kerbs with functional or decorative profiles or surfaces, the tolerances .shall be at the discreticr. of. the 
manufacturer. These tolerances shall be declared in che manufacturer's production cocitrol 
docuinenr.acion (A.3.1),
The difference between any two measurements of a single dimension of a single kerb shall not exceed 5 mui 
except for kerbs with decorative profiles or surfaces.

i. ; ; i,'-t
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5.3 Physical and mechanical propcrti-

1 Corapi'dnxentary fittings
hcri radius kei-hs, edgings, qi

^ part of BS 7263, they shad be deemed to conform to th 
lemst the same,concrete qurdity as kerbs chat coniorni.

r?S

i)J.U.
Uilei _ I edfitting.tc, ana comc! mental'

’ part of 3S
L-anno

63, provided that, they (■
00 4 01‘hlLaxi c

r.o Ci\
p ^
5.3.2 Weathering resistiince

d'len kerbs are tested in accordance witli Annex D, classes shall be assigned to them accorditig to the mean 
value of che test results as specified in Table 3. Families of kerbs that ha 
resistance .shall be assigned class Wl.

vv not; been tested for '.v Ia c n e iri

Table 3 — Weathering resistance classes

u..Mass loss after wenthering test1 C lass

mean value (kg/m-)
iao,..-;

No performance determinedWl
^1.0. no individual value >1.5\V2
Manufacturer’s declared value (A.3.1)W3

NOTE The manufacturer's declared value is usually applied to secondary processed products.

b.S.li Bending strength
When kerbs are tested in accordance with Annex E, the mean bending strength shall be not less than 
4.2 MPa and no individual result shall be less than 3.4 MPa.

5.3.4 Abrasion resistance
When kerbs are tested in accordance with Annex F, classes shall be assigned to them according co che 
values specified in Table 4. No individual result shall be greater than the specified value. Families of kerbs 
that have not been tested for abrasion resistance shall be assigned class Al.
NOTE This is not required unless the kerbs are to be laid as channels'in a trafficked area.

Table 4 — Abrasion resistance classes

Degree of abrasionClass

mm

No performance deterniinedAl
26A2
Manufacturer’s declared value (A.3.1)A3

! NOTE Kerbs of class Al are suitable for use in pedestrian areas.

5.3.5 Slip/skid resistance
When kerbs are tested in accordance with Annex G, classes shall be assigned to them according to the mean 
value of the test results as specified in Table 5. The slip/skid resistance value shall be che lower of che 
value.s.obtained,forjhe.unpo]ished.skid resistance and_the_polished.pendulum_test..Families .of kerbsjhat 
have not been tested for slip/skid resistance shall be assigned class Si.
NOTE This is not required unless the kerbs are to be laid as channels in a trafficked area.

Table 5 — SUp/skid resistance classes

Mean slip/skid resistance valueClass

C scale units

No performance determinedSI
S2 ^3o

^45S3
Manufacturer’s declared value (A.3.1)S4

NOTE Kerbs of class 32 are suitable for use in pedestrian areas and kerbs of class 33 are suitable for use in vclacular areas.

■j•O BSI 08-2001
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fiMcrTseetia

5,4 'Visual proper

5.4,1 Appei^rance
j, i.ipper face of kerbs shall not exhibit det'eo^c..H, ch^ I?cl m accoiu ace v-v!tn Anrie:carn

cracking or flaking
Vk^n e i u! C fi

two-la ere shall be no rlelaminla the case i) between the la'ker 1 '.separat 
.inico-l and p;-',ys'u:aJ parfortnance: oc kerbs

1 nOi ors.
t:0T lo lieieferioLis lo tbir.fnoi'e:ii;eni:e niecl':Vl 0
5,4.2 Texture
If kerbs are produced with a special eurhace texture, the texture shall be at the dUcvetioa of the 
{nariufacturer. The properties of the cetxtured surface shall be declared in the rrianufacturerd produc 
control documentation (see A.3.1), Kerbs with a special surface texture shall be deemed to conform i:o thi 

if. when examined in accordance svith Annex H. there are found to be no significant 
rerices to any samples supplied by the manufacturer and approved by the purchaser,

tion

oart of BS 7 
cUfl

- O o' dod SIO

5.4.3 Colour 
MOTE I Colours .oiay bo provideil i.n a facin-^ layer or throughout a kerb at the manufacturer's discretion.

Kerbs containing colours shall be deemed to conform to this part of BS 7263 if, when examined In 
accordance '.vich Annex H. there are found to be no significant differences in colour to any samples supplied 
by the manufacturer and approved by the purchaser.

Variations in the colour consistency of kerbs can be caused by unavoidable variations in the shade and properties of thy 
raw materials and by variations in hardening,

6 Manufacturer’s evaluation of conformity
The manufacturer's evaluation of conformity shall be carried out as specified in Annex A.
Kerbs produced by the manufacturer shall be subjected to type testing in accordance with A.2.
The manufacturer shall also establish and maintain a production control system for product testing in ' 
accordance with A.3.
Conformity assessment for bending strength shall be carried out in accordance with .Annex I.

An e.xample of a production control system is given in iVnne.'c J.

MOTE 2 T'ne production control system is intended to enable the manufacturer to determine whether the kerbs conform to the 
requirements of this part of BS 7263 and to demonstrate that kerbs have been assigned the correct class markings.

7 Marking
The following particulars relating to kerbs shall be indicated clearly on any one of the delivery note, invoice, 
packaging, or supplier’s certificate or brochure supplied with the consignment of kerbs:

a) identification of the manufacturer or the factory;
b) date of production;

. c) class(es) where applicable (see Table 6);
d) the number of this British Standard^!;
e) identification of the product (i.e. concrete kerb units).

Table 6 — Classes and their identification

MOTE 2

MOTE I

Class markingParameter

Weathering resistance . Wl, W2 or W3
Abrasion resistance Al, A2 or A3
Dimensions Dl or D2
Slip/skid resistance S L S2, S3 or S4

Marking ES 7263-3:2001 on or in relation co a product represent.s a manuiacturer'i declaration of conformity, i.e. a claim by or 
on behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the clatrr^ is solely c 
claiinant’s responsibility, Such a declaration is not to be confused with third-party certification of conformity. .oe

C- SSI OS-200 Io
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8 Teist report
A lesi report shaH be produced tor each te:st 'chac pvrfon.ued by an earernal labcvacory. Tl;,o te^r 
shah concair: the foho'.viu^' particulars;

a) i:ame ot' tire organization carrying out the tear.;
b) name ot the person carrying out the test:

c) dace ot the test;
d) the name ot the source providing the sample;
e) sample reference, including the dace of produccion;

f) name of the person caking the sample;
g) annex and/or relevant British Standard in which the test method is specified;

i) test result;
j) any pertinent remarks about the sample or test result.

or;:

■0 BSl 08-2001
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Annex A (normative)
Manufacturer's evaluation of conformity

A.i f4;2n?ral
shaii bt itrs. •A ficra r,ae.- ‘/'.cu ^ i t apurpi?-ie -jl LcaCi

r.3 <:orriiTion to j.il nroduccs
ouoeii uiC) r.j.m :ea a-'.^ t 1 . -'3*;UiU

thin "ha ami IV,L 1.1V

iLxarruaes a'suca rami

- St i-enaih fninily

(’oloui-s;

s ary:

riaU and prodi:cnc:i rnetiiorii. uTOSpy aiv c obs ,:'a,r-u:'ao:arif i .a-siaj '.he iamy V- n:
fhy sdtTiy prim } 

samt sai'faca treatmer
i'l/ate a.=ed in the e.s 
ct' 'ho finiol'

aa:ur;il 
product, irresp-achvy of d

‘ace fan? 
porphy

cjI'ju rs

avip.ace naxys jr limystone and
— su ly; k'?ro:i ■yr T.f

, oaca. on? ^irad.ti'.iyr

A.2 Type testing 

A.2.1 Initial type testing
NOTE Where the product has previously been tested in accordance with the procedures in this part of BS 7263, the result 
used CO satisfy initial type testing.

Initial type testing shall be performed at the beginning of the manufacture of a new product t>"pe or a family 
of product types, or on the setting up of a new production line, to determine whether the achieved properties 
of the product conform to the requirements of this part of BS 7263.
The sampling, testing and conformity criteria for initial tv^pe testing shall be as specified in A.2.3.

A.2.2 Further type testing
'Whenever a change occurs in the raw materials, the proportion.s used or the production equipment or 
process, which would significantly change some or all of the properties of the finished product, the type 
tests shall be repeated for the selected property.
The sampling, testing and conformity criteria for further type testing shall be as specified in A.2,3.
NOTE Examples of changes necessitating repeat testa are;

— change from natural river gravel to crushed rock aggregates;

— partial substitution of cement by additions;

— partial substitution of aggregate by recycled concrete.

For abrasion, weathering and slip and/or skid resistance, type testing shall be repeated periodically at the 
frequency given in Table A.I.

y be

Periodically repeated type testingTable A.I
r FrequencyProperty

Abrasion (classes A2 and A3) Once per year per surface family
Weathering resistance (classes W2 and W3) Once per year per surface family^

Once per year per surface family[Slip and/'or skid resistance (classes S2, S3 and S4)
If. for a surface family, the result of a type test (mass loss) is lower than 50 % of the required value, the repeated type te-scs may 
be carried out every 2 years as long as this condition continues to be fulfilletl.

8 c: BSI 0B-20OL
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ling, t-^sting and conj'orniityxrU 
The number of kert 

Table A.2

eria for initial rjnd further type testing 
to be tes'.ed ‘ihall be in iiecordan.ee ’.vith Table •

Sampling plan and conformity criteria'for initial and further tv

A.2.3 SaniD'.

\ 'Ctcd propei'ty.tor tire a

I \ 0. g
Te.st method in 

accordance with
No. of 
kerbs

Requirement 
specified in

Property Conformity criteriaj

a Each kerb shall meet the requiremencs.Shape and 5.2 Annex <3I

armension
' 5.3.2 Annex D ;3 The mean of the three result.^ shall be 

greater than 1.0 kg/m“and no individual 
result shall be greater chan 1.5 kg/rn-h

I Weathering 
j resistance (only 
jwhosre tested)

no c

Annex E The mean strength of the kerbs tested 
shall be not less than 4.2 MPa and no 
ITuliv lu'uVi'rd'^i ritl i'd'ravb''a'''dt'ii ci 
strength less than 3.8 MPa.

Bending
strength

35.3.3

.1- ftf-v

Annex F Each kerb shall meet the requireme:35.3.4.Abrasion 
resistance (only 
where tested)

its.

i

Class S2: the slip/skid resistance shall be | 
not less than 35.

Annex GSllp/skid 
resistance (only 
where tested)

35.3.5
!

Class S3: the slip/skid resistance shall be | 
not less than 45. !
Class S4: the slip/skid resistance shall be ! 
not less than the manufacturer's declared | 
value. . j

A.nnex H 3^ No kerb shall show cracking, flaking or 
delamination'-’.

Appearance 5.4.1

■’ B.5 applies only to kerbs with a facing layer,
^ These kerbs may be used for subsequent tests.
- Delamination applies only to kerbs with a facing layer.

The type tests shall be carried out in accordance with the test methods called up in this part of BS 7263. 
The test results shall be recorded.
NOTE Type testing is normally carried out with the manufacturer's test equipment.

GBSI 03-2001
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A.3 Fro-du.ction control system 

A. 3.1 Oene?-al
A proi.'lucl'ion contro! system shall be established, docamenced an 
efUTn L

main.cained by the mnnubicturer.
Thio is i:o ur-sure :hac du' pra'.Uiurs piacoJ. ':.r\ i-.ho I'liaricat •.■ata'brir. cu ,ipi.-cir;rid or i^eclarod vai'.ies,

'The dociiment.ation of che production control system shall contain the following information:
a) production control procedures and responsibilities; 
b.) details of production processes: 
c) materials to be used in the kerbs (see clause 4); .
d') dimensions of any chamfers Co be included in the kerbs, if applicable (see 5.1);
e) details of any finishes or treatments to be used, if applicable (see 5.1);

.erbs, if applicable (see 5.2.1):
g) radii and overall lengths of radius kerbs, if applicable (see 5.2.2);
h) tolerances for kerbs with decorative profiles, if applicable (see 5.2.3):
i) weathering resistance values, if applicable (see 5.3.2 and Table 3);
j) abrasion resistance values, if applicable (see 5.3.4 and Table 4);
k) slip/skid resistance values, if applicable (see 5.3,5 and Table 5);
l) details of any special surface textures, if applicable (see 5.4.2);
m) dates and results of inspections;
n) details of apparatus used in tests;
o) procedures for dealing with non-conforming products:
p) action to be taken when control values or criteria are not met;
q) test reports (see clause 8, B.6, D.7, E.5, F.9 and G.5);
r) procedures for marking, storage and delivery control.

An example of a production control system is given in Amex J.

A.3.2 Product testing
A sampling plan shall be prepared. Sampling and testing shall be carried out in accordance with this plan. 
The test results shall be considered by attributes to determine whether or not the products conform to this 
part of BS 7263.
Product testing shall be carried out either in accordance wdth the test methods specified in Annex D, 
Annex E. Annex F, Annex G and Annex H, or by applying alternative test methods with a proven 
correlation to those specified in Annex D, Annex E, Annex Y. Annex G and Annex H.
The results of product testing shall be retained by the manufacturer.

A.3.3 Non-conforming products
[f the results of the tests on a product are unsatisfactory, the manufacturer shall take the necessary steps 
in order to rectify the shortcoming.
Products that do not conform to the requirements shall be set aside and marked accordingly.

f) work dimensions for non-designate

.WITE 2
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Annex B (normativ-e)
Mea^^urement of the dimensions of a single kerb

B.l Preparation
Remove all Ha-shings and burrs From clie kerb co be measured.

B.2 Dimensions 

B.2.1 Length
dsing measuring equipment witb a precision Oi‘0,5 mm, measure the overall length ot the kerb at trie front 
and back, at 10 mm above the bottom of the kerb, to the nearest whole millimetre. Do not include anv chase 
and draw in the measurements. Record the two measurements, Calculate and record the difference 
between the two measurements.

Measure the width on both ends of a kerb at the top, at the extreme corners of any profile and at 10 mm 
from the bottom. Record the measurements in whole millimetres and the calculated difference.

B.2.3 Height
Measure the height, at the back of the kerb and at the extreme corners of any profile at 10 mm from both 
ends. Record the measurements in whole millimetres and the calculated difference.

B.3 Straightness and bow
Using measuring equipment with a precision of 0.1 mm, measure the maximum convex and concave 
deviation along the traffic face. Record the measurement.

B.4 Radius kerbs
Measui-e the radius of the kerb to its reference line. Measure the overall length of the kerb along its 
reference line. Record both measurements.

B.5 Thickness of facing layer
Using measuring equipment with a precision of 0.5 mm, measure the thickness of the facing layer at the 
broken or sawn face where, by visual inspection, the value is at its lowest. Ignore isolated particles of 
aggregate protruding into the surface layer.
Record the measurement to the nearest millimetre.

B.6 Test report
The test report shall include all the measurements taken (see also clause 8).

110 BSI 08-2001
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A.nnex C (nonnative)
Sampling and testing ol'a -consigninent in case of dispute

C, 1 General
In che event oi'a di.-;putr regarding’ the 
annex shall be rolio'vved. The properties ~o be te

V of a consignment of kerbs, the procedure specified in tins 
Sled shall be restricted to those that are in dispute.

The properties to be tested shall normally be restricted to those specified in Table C, 1.
The test for '/isual properties shall be carried out prior to the tests for any other properties. The purchaser 
and the manufacturer shall agree a location tor the test and they shall perform the test together at that 
location.
NOTE', l Thrf liicarion udeel for visual testing is ncrmaliy r.he site or cha factory.

With the exception of the test for \dsual properties, all tests shall be carried out in a laboratory agreed by 
''’"""'6c/th~ t'he'’pTmchase7"ah’H'i’Se'lfianiVfa'cfuTeTf''l11e''pTfctr^^ 

opportunity to witness the sampling and testing.
N'OTE 2 The manufaccui-er'd test equipment may be used to carry out the tests.

C.2 Sampling and testing
The number of kerbs to be sampled, and the tests to be made on them, shall be as specified in Table C. I 
or Table C.2 according to the property to be tested. The specified number of kerbs to be sampled shall be 
taken from each batch of up to i 000 kerbs in the whole consignment. The kerbs used for testing shall be 
selected as being representative of the batch and shall be evenly distributed through the batch.

Table C.l — Sampling and testing plan

uua

Requirement specified in Test method in accordance with No. of kerbsPrope rcy

Shape and dimensions 3h5.2 Annex
Annex EBending strength 5.3.3 3
Annex H 3*^5.4.1Appearance

B..5 applies only to kerbs with a facing layer.
^ These kerbs may be used for subsequent tests.

Table C.2 — Sampling and testing plan for additional properties

Test method in accordance withRequirement specified in No. of kerbsProperty

Annex DWeathering resistance 35,3.2
Annex FAbrasion resistance 5.3.4 3

Slip/skid resistance Annex G5.3.5 4

12 C BS I 03-2001
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Annex D (normative)
Method for determining v/eat.herrng resistance

D.l Principle 

A tes
with a 3 % MaCi soUicion. The inacerial chat has scaled ot’fis collected and weighed and the re 
as a mass per unit area of surface.

D,2 Materials

D.2.T .Potable loater.

D.2.2 Freezing medium, consisting of a mass fraction of 97 % potable water and a mass fracriori of 
3 % NaCI.

us£d^m_the_^e5t,Aor__gl,ui
the concrete specimen,
NOTE Coiuact atlhesive has proved to be a suitable adhesive for use in this procedure,-

D.2.4 Silicon rubber, or other sealant, to provide a seal between the specimen and the rubber sheet and to 
fill in any chamfer around the perimeter of the specimen.

D.3 Apparatus

D.3.1 Saw, for cutting the concrete specimen.

D.3.2 Climate chamber, with a temperature of (20 ± 2) °C and a relative humidity of (65 i 10) %. [n the 
climate chamber the evaporation from a free water surface shall be (200 = 100) g./'m- in (240 - 5) min.
The evaporation shall be measured from a bowl with a depth of approximately 40 mm and a cross-secrion 
area of (22 500 ± 2500) mm'-. The bowl shall be filled up to (10 ± 1) mm from the brim,

D.3.3 Rubber sheet, (3 ± 0.5) mm thick, resistant to the salt solution used and elastic down to a 
temperature of -20 °C.

D.3.4 Vernier calliper, with an accuracy of ±0,1 mm.

D.3.5 Thermal insulation' material, consisting of expanded polystyrene (20 = 1) mm thick with a thermal 
conductivity between 0.035 W/m K and 0.04 W/iirK or other equivalent insulation.

D.3.6 sAeeh 0.1 mm to 0.2 mm thick.

D.3.7 Ft ■eezing chamber, incorporating a time-controlled refrigerating and heating system with a capacity 
and air circulation such that the time-temperature curve presented in Figure D.3 can be followed.

D.3.8 Thermocouples, or an equivalent temperature-measuring device, for measuring the temperature in 
the freezing medium on the test surface to an accuracy within ±0.5 °C.

D.3.9 Vessel, for collecting scaled material. The vessel shall be suitable for use up to 120 °C and shall 
withstand sodium chloride attack.
D:^:W Sp7'ay bottle, containing-potable water for washing off-scaled-material and-washing-salt-out ofscaled_ 
material.
D.3.11 Paint brush. 20 mm to 30 mm wide, with bristles cut down to about 20 mm long, for brushing off 
scaled material.

D.3.12 Filter paper, for collecting scaled material.

D.3.13 Drying cabinet, with a temperature of (105 ± 5) ®C.

D.3.14 Balance, with an accuracy of ±0.05 g.

pecinien is pr&conditio.ned and then subjected to 28 ireeze/thaw cycles while the surface is coven
Lilt exnres:

1 V

.the rubber neet to.n cr
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D.4 Preparation of test speoimen
specimen shall iricorporate a face ai 

shall be r.he test sin-face and shall ha 
De ar least 20 days old '.vlien a specimen is cur rro'n it.
When the test specimens are at least 23 days old. tlashings and loose materiai shall be remov-ed.
The specimens shall be placed in the climate chamber (D.3.2). There shall be a minimum air soacs 

pecimens of 50 mm. The specimens shall be cured for (168 ± 6) h.
The rubber sheet ('D.3.3; shall be glued to all surfaces of the specimen e:<:cept the test surfa 
adhesive (D.2.3), Silicon rubber or ocher sealant (.D.2.4) shall be used to fill in the chamfer around the 
perimeter of the specimen and to provide a seal around the test surface in the corner between the concrete 
and the rubber sheet to prevent water penetration between the specimen and rubber. The edge of the 
rubber, sheet shall reach (20 = above_ch£^te3t^urfac_e,,.___,
NOTE The adhe.sivo should normally be spread on d'le concrete surfaces as well 
rubber sheet iliustr-ited in Figuj-e D, I has proved suitable.

Th,., l1 ••J1 / 500 mm- but
tveen oO mm and 103

.T 5 000 mrn'O ich■ea gv 
.m it or III

tnannlOres
5S of h h.nllmm. .4 kerbViCl o H 1S.J.; e

I

between

, using rhL I*. <

on the rubber surtaces. ITia manner of gluing theLI 3

Overlap

sheet
Rubber sheet

string

Specimen
surface

Figure D.l — Example of the cross-section of a specimen (right) and a specimen seen from
above (left)

Using the vernier calliper (D.3.4), the tested area A shall be established from the mean of three 
measurements of its length and width Co the nearest millimetre. After curing in the climate chamber, 
potable water (D.2.1) with a temperature of (20 i 2) °C shall be poured on the test surface to a depth of 
(5 = 2) mm. This shall be maintained for (72 = 2) h at (20 i 2) *C.
NOTE 1 This may be used to assess the effectiveness of the seal between the specimen and the rubber sheet.

Before the freeze/thaw cycling, all surfaces of the specimen except the test surface shall be covered with 
thermal insulation material (D.3.5).
NOTE 2 The thermal insulation of the surfaces may be carried out during curing.

Between 15 min and 30 min before the specimens are placed in the freezing chamber, the water on the test 
surface shall be replaced with a (5 = 2) mm la\'er. measured from the top surface of the specimen, of 

% NaCl in potable water (D.2.2), This shall be prevented from evaporating by applying a horizontal 
polyethylene sheet (D.3.6) as shown in Figure D.2. The polyethylene sheet shall remain as flat as possible 
throughout the test and shall not come into contact wich the freezing medium.

o
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» #
. '1.1 cr,c^' t.I 3 t.•1'1 \ %\ t,.

\
/

Specimen
Thermal insulaHonf^ubber sheet'

Figure D.2 — Principle of set-up for the freeze/thaw test

D.5 Procedure
Place the specimens in the freezing chamber (D.3.7) such that the test surface does not deviate from a 
horizontal plane by more than 3 mm/m in any direction and such that the specimens are subjected to 
repeated freezing and thawing.
During the test the time-temperature cycle in the freezing medium at the centre of the surface of all 
specimens shall fall within the shaded area shown in Figure D.3. Furthermore the temperature shall 
exceed 0 °C during each cycle for at least 7 h but not more than 9 h.
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• Figure D.3 — Time-temperature cycle

NOTE The break points specifying the shaded area are given in Table D.l.

Table D.l — Co-ordinates of break points

Lower limitUpper limit

Time TemperatureTime Temperature

■^Ch n

1600 24
3 42o

-201212 -14
-201616 -16

020IS . 0
1622 2424

Using Che thermocouples (D.3.8), continuously record the temperature in the freezing medium at the centre 
of the test surface for at least one specimen, which shall be located in a representative position in the 
freezing chamber. Record the air temperature in the freezer during the test. Start the timing of the first 
cycle of the test on a specimen within (0 = 30) min of it being placed in the freezing chamber.
If a cycle has to be interrupted, the specimen shall be kept in the frozen state between -16 and -20 ^C. 
If an interruption continues for more than 3 days the test shall be abandoned.
To obtain the correct temperature cycle for all the specimens, good air circulation shall be ensured in the 
freezing chamber. If only a few specimens are to be tested, the empty places in the freezer shall be filled 
with dummies, unless it has been demonstrated that the correct temperature cycle is achieved without 
them.
After 7 cycles and 14 cycles, during the thaw period further solution of 3 % NaCl in potable water snail be 
added if necessary in order to keep a (5 = 2) mm layer on the surface of the samples.
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After 28 cycios c-arry out the I’o'iov/in^ procedure tor each epeciineri.
ilect material that h?us been acaled from the test surface by rins 

tile spray botde (I).3.10j and brushing it into the vessel using the paint bru; 
sc:aied materia! is removed.,
b) Pour the liquid and scaled material in the vessel carefully through a filter paper (D-S.li). Wash the 
material collected in the filter paper with a minimum of I 1 of potable water to remove any 
remaining NaCl.

Dry the filter paper and collected material in the drying cabinet (D.3.13) for at least 24 h 
at (105 -= 5) .
d) Using the balance (D.3.14), determine to =0.2 g the dry mass of the scaled material, making due 
allowance for the filter paper,

p.6,Cjij^culad.on^f.t^est resiilt
Calculate the mass loss per unit area, m, of the specimen in kilograms per square metre (kg/m-) from the 
following equation:

el (D.5.9; 
h (D.o.l 1) until no f

it into the vea) i. ',1 > 1 n P'n
1 t It e rI

-low;

M
m A

where

is the mass of the total quantity of material scaled after 28 cycles, in milligrams (mg); 
is the area of the test surface, in square millimetres (mm-).

D.7 Test report
The test report shall include the following information (see also clause 8);

a) mass of total quantity of material scaled after 28 cycles, in milligi'ams (mg):
b) area- of the test surface, in square millimetres (mm-);
c) mass loss per unit area of the specimen.

M
A
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Aiii:iex E {nor.mative)
Method for measuring bending strength

E.l Apparatus
with a scale having an accuracy oi'eO % over the range of the 

and capable oi increasing the load at specified rates. It shall be equipped wi
point bending into the specimen w'ithout torsion (see Figure Hl.l). The length o( 

be at least equal to the width of the kerb to be tested and the load shall be applied
er pad of steel vvirh a minimum thickness of 20 min, 

hall be parallel and rigid, and round, or rounded to a radius of (20 .e 1) rnm.

E.l.2 Plywood packing, (4 ± 1) ram thick and (50 i 5) mm square,

E.1.1 Transverse testing machine. 
anticipated test loads' 
device that can induce 3

rn a

the supports shaii 
throu.gh a swivel joint on a (40 = 1) mm dzam I'heC
kiW r oejti rers sL.\

1

i

E.2 Preparation of test specimen
Use whole kerbs and, if necessary, remove any burrs, high spots, etc. If a face is rough, textured or curved, 
prepare it by grinding or capping to receive the steel pad.
Immerse the specimen in water at (20 ± 5) °C for (24 ± 3) h. remove, wipe dry and test immediately.

c*) BSl 08-'200LIS



BS 72 oo~3:2001o

'.axrja

.E.o Procedure
The diritaiice betweer. the ;-upport.s and the ed^^e ot'the specimen shall be at least'50 nva- at 
between the suppo’-ts shall be at least luur times the depth of the specirnen, as placed cne resrij- 
machnne.
The actual span shall be measured and recorded.
Place the specimen symmetrically on the bearers of the ce.5ting machine, with its greater cr; 
dimension horizontal, and place the plywood packing (E.1.2) under the steel pad.
Aoplv the load vertically within 5 mm of the centre of the cross-section of the specimen, taking into account 
its shape.
Apply the load without shock and increase the stress at a rate of (0.06 ± 0.0’2)'MPa/,s until the specimen 
fails. Record the failure load, P, to the nearest 100 M.

IS diUu ta nee
. 1

octiona I

E,4^CalcuU\tion of re^ijts
Using the manufacturer’s work dimensions, calculate the second moment of area, [. about a horizontal axis 
through the centre of the area of the failure plane.
Calculate the strength. T, in megapascals (MPa) of the specimen tested from the following equation;

V«T'

P X L y. yT = 4.- I
where

is the failure load, in newtons (N);
is the distance apart of the supports, in millimetres (mm);' 
is the second moment of area, in millimetres to the power 4 (mnrO; 
is the distance from the centroid to the extreme tensile fibre, in millimetres (mm).

Record the individual result, T, in megapascals (IMPa).
N'OTE Values of I and y for designated kerbs are given in Annex K.

E.5 Test report
The test report shall include the following information (see also clause 8):

a) strength of each kerb, to the nearest 0.1 MPa;

b) mean strength of the kerbs tested.

Annex F (normative)
Method for measuring abrasion resistance

P
TLj
1
V

F.l Principle
The test is carried out by abrading the upper part of the face of a kerb with an abrasive material under 
controlled conditions.

F.2 Materials

F.2.1 Abrasive material, comprising fused alumina with a grit size of F80 in accordance with 
BS ISO 8486-1:1996. A single quantity of abrasive material shall be used not more chan three times.
The moisture content of the abrasive material shall not exceed 1.0

F.3 Apparatus
F.3.1 Wearing machine (see Figure F.l). comprising a wide abrasion wheel (F.3.2). a mobile damping 
trolley (F.3.3), a storage hopper (F.3.4), a flow guidance hopper (F.3.5), and a counterweight.

F.3.2 Wide abrasion wheel, which shall be made of steel E360 in accordance with BS EN 10033-2:1991- 
The hardness of the steel shall be between 203 HB and 245 HB. The diameter of the wheel shall be 
(200 = 1) mm and its width shall be (70 e 1) mm.Tt shall be driven to rotate 75 revolutions in (60 -- 3) s.

0/_/O.
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F.->,-3 Mobile clamping LroUey, rriOiinced oa becrriiigi:'; an.d loroed by a coaircervvslghu co inove rbrwnrds i.o che 
wheel.

F.3.4 Storage hopper, which shall concairi the abrasive materia! and shall teed into the flow guidance 
hopper. It shall have one or '.wo comrol vaiv9.s to regulaie the output of the abrasive mat.enal. When tv.'o 
valves are used, one shall be itsed to regulate the rate of flow and can be permanently set while tbie ocher 
shall be used co turn the flow on and off,

F.3.5 FioLO guidance hopper, w'hioh shall be either cylindrical or rectangular and shall have a slotted outlet 
(see Figure F.2). The length of the slot shall he (45 1) mm and the width shall be (4 i 1) mm. The body of
the ilow guidance hopper sliall be at least 10 nun bigger than the slot in all directions [see Figure F.2a)j, 
unless the hopper is rectangular, wdch at least one of the sides inclined down to che long side of the slot, in 
which case there shall be no dimensional limitations [see Figure F.2b)].
..Xhe^istancey}hFheJajl,bj?r,ween4he..slqt.and the^yaxle of_^th^e_wj^de_^brqsipp._.whe^^3hanj)ed,y00,± 
the flow of the abrasive shall be 1 mm to 5 mm behind the leading edge of the wheel (see 
FLg^are F.4).
The flov/ of the abrasive material from the flow guidance hopper shall be at a minimum rate of 2,5 1/min 
onto the wide abrasion wheel. The flow of abrasive shall be constant and the minimum level of the abrasive 
material in the flow guidance hopper shall be 25 mm (see Figure F.3 or Figure F.4)..

,3 origure
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Figure F.l — Principle of operation of wearing machine
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Plan view'

a) Cylindrical hoppor

Figure F.2

b) Rectangular hopper

Position of the slot in the base of the flow guidance hopper
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Figure F.3 — Position of the slot relative to the wide abrasion wheel
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Flow
guidance
hopper

Wide
abrasion
wheelSlot I

o
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1 to 5

200 ± 1
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Figure F,4— Position of the slot relative to the wide abrasion wheel —
Rectangular hopper

F.3.6 Stiff brush, for cleaning the test surface.

F.3.7 Surface dye, to facilitate the measuring of the groove.
NOTE A marker pen has proved lo be a suitable rod for dyeing the surface.

F.3.8 Abrasive collector, to collect abrasive material falling from the wheel. 

F.3.9 Pencil, with a lead diameter of 0.5 mm and a hardness of 6H or 7H. 

F.3.10 Steel ruler, for measuring the abrasion groove.

F.3.11 Digital calliper, for measuring the abrasion groove.

’t BSI 06-:i‘l0!24
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F.4 Calibration
The apparatus i^hali be calibrated at'ter grinding 400 grooves or every 2 nionr.hs,. whichever is r.he iesser, 
and every tin\e there is a new operator, a new batch ol abrasive material, or a new abrasicnr svheel.
The i’lov/ rate oi' the abrasnce material shall be verilied by pouring the material from a height of 
approximately LOG mm into a pra-weigheri rigid container with a smooth rim. of heigh: (90 - !:0) mm and 
of approximately 1 1 volume when filled to the top. As the container fills, the pouring height shall be raised 
to maintain approximately the lOO mm fall. When the container is filled, the top shall be struck off level 
and the container weighed to determine the mass of abrasive material for a knowm volume, i.e. the der.;.dcy. 
Abrasive macenal shall be run through the wearing machine for (60 = 1) s and collected below the abra.si,on 
wheel in a pre-weighed container of at least 3 1 capacity. The tilled container shall be weighed and the race 
of flow of abrasive material shall be determined.
The apparatus shall be calibrated, using the procedure in F.6, against a reference sample of "Boulonnaise 
Marble" with the following properties;

— Lunel demi-ciair ;
— a thickness greater than or equal to 50 mm;
— cut perpendicular to the bed direction;
— two faces ground with a diamond grit.size of 100/200;
— a roughness, when measured wdth a stvlus measuring instrument in accordance with 
BS EN ISO 428S; of= (1.6 ±0.4),urn.

The counterweight shall be adjusted so that after 75 revolutions of the wheel in (60 3) s the length of the
groove produced is (20.0 ± 0,5) mm.
The clamping trolley/counterweight assembly shall be checked for undue friction.
The groove shall be measured to the nearest 0.1 mm using the procedure in F.7, and the three results shall 
be averaged to give the calibration value.
At every calibration of the apparatus, the squareness of the sample supports shall be checked and corrected 
if necessary.
The groove on the reference sample shall be rectangular with the difference between the measured length 
of the groove at either side not exceeding 0.5 mm. If necessary check chat;

a) the sample has been held square to the wheel;
b) the clamping trolley and the slot from the flow guidance hopper are parallel to the wheel axle:
c) the flow of abrasive is even across the slot;
d) the friction in the trolley/counterweight assembly does not prevent smooth operation.

F.5 Preparation of specimen
The test specimen shall be a whole kerb or a cut piece measuring at least 100 mm x 70 mrn incorporating 
the face of the kerb. The test piece shall be clean and dry.
The face, which shall be tested, shall be flat within a tolerance of :cl mm measured in accordance with B.3 
in two perpendicular directions, but over 100 mm.
If the face has a rough texture or is outside this tolerance it shall be lightly ground to produce a smooth flat 
surface within this tolerance.
Immediately before testing, the surface to be tested shall be cleaned with a stiff brush (F.3.6) and covered 
with a surface dye (F.3.7) to facilitate measuring the groove.
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F.6 Prooedure
Fill'the storage hopper with dry abrasive material (F.2d), Move the clarr-ping trolley away Ironi the w 
abrasion wheel. Position the test speci.mea on it such that the groove prodLicecl is at least 15 mm froTv any 

, anti rix the specimen on. a wedge to let the flow of abrasio^e material 
3.8) beneath the wide abrasion wheel

Bring the test specimen into contact with the wide abrasion w'heeh open the control valve ana 
simultaneously start the motor so that the wide abrasion wheel achieves 75 revolutions in (60 ^ 6) s. 
Visually check the regularity of the flow of the abrasive [naterial during the test. s\.fter 75 revolutions of 
the wheel, stop the tlcw- of abrasive material and the wheel.

F.7 Measuring the groove
Using the pencil (F.3,9) and ruler (F.3.10). draw the external longitudinal limits ((> and /■>) of the groove 
(see Figure F.5).
Draw a line (A B) in the middle of the groove perpendicular to the centreline cf the groove. Position the 
square
(i ^ and l-i) of the groove, and 'measure and record the dimension of the groove to the nearest 0.1 mm.
For calibration purposes, repeat the measurement (10 --t L) mm from the ends of the groove (C D) to give 
three readings.
NOTE Some surface dye can be removed above the groove by action of the abrasiyy. This should be ignored in producing line I-.. 
which .should be dr.awn where the sample stirface is abraded.

.u.‘

edge of the spec 
Place the abrasive coilector (I’

,,1 ur

1

tips of the digital calliper (F.3.11) on the points A and B to the inside edge of the longitudinal limits

Dimensions in millimec *c;

/. Specimen A
Specimen

10 ± 1 V10 ± 15r

i Groove
At

<! /\
I 1

80 □
\ I

.C-f'
S

I
/ 2U

1 5 0:^ 1V • .C-'n

I

A-A
I
U-

A

Figure F.5 — Exaniple of a tested specimen showing a groove

F.8 Calculation of test result
The test result shall be the dimension of the groove, corrected by a calibration factor that shall be the 
arithmetic difference between 20.0 and the recorded calibration value, and then rounded to the neare: 
0.5 mm.
N'OTE As an example of a r^si result, if the calibration value is 19.6 mm and the dimen.sion of the groove is '22.5 mm. the resuit 
is 22.5 + 1^20,0 - 19.6) = 22.9 mm. rounded to 23.0 mm.

F.9 Test report
The test report shall include the lengths of the grooves (see also clause 8).

t
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A.nnex G (normative)
Method for determining the sHp/skid resistance value

G. I Principle
Tl\e k-:vb i: 
penduiuni 
value.

G.2 .Determination of the unpolished skid resistance value (USRV')

G.2.J. Principle
The measurement of r.he USRV of a specimen is made using a penduium friction t 
surface of the specimen.

'L i ie
prevent testing by the pendulum friction tester, or if the kerb is too small to provide a test area (see G.2.3). 

G.2.2 Apparatus

G.2.2.1 Penduium friction tester, with a C scale, conforming to BS 812-114;,1939. Thi.s shall be calibrated 
at least annually and validated as specified in BS 7932:1998, 8.1. The rubber slider shall be 76 mm wide 
and shall conform to BS 812-114.

G.2.3 Preparation of test specimens
Obtain a sample of four kerbs of the same family (see A.l) using the sampling procedure specified in 
BS 7932:1998. Anne.K A. Cut a test specimen (typically 200 mm x 100 mm) from each kerb which permits 
a test area of 136 mm x 86 mm of the face that is intended to be trafficked when the kerb is in use.
Place the test specimens in water at (20 = 2) until they are tested.

G.2.4 Procedure
Keep the pendulum friction tester (G.2.2.1) and rubber slider in a room at a temperature of (20 = 2) for 
at least 2 h before commencing testing.
Place the pendulum friction tester upon a firm, level surface and adjust the levelling screws so that the 
pendulum support column is, vertical. Raise the axis of suspension of the pendulum so that the arm swings 
freely and adjust the friction in the pointer mechanism so that when the pendulum arm and pointer are' 
released from the right-hand horizontal position the pointer comes to rest at zero position on the test scale.
Before using a new rubber slider, condition it using the method specified in BS 812-114:1989. Discard any 
rubber slider that fails to conform to .BS 812-114:1989.
Carry out the pendulum test on each of the four specimens using the following procedure, using the rubber 
slider over a 126 mm swept length and with readings taken on the C scale.
Immediately prior to testing with the pendulum friction tester, remove the specimen from the wmter. 
Locate the test specimen wdth its longer dimension lying in the track of the pendulum, and centrally with 
respect to the rubber slider and to the axis of the suspension of the pendulum. Ensure that the test is 
carried out on the face chat is intended to be trafficked wEen the kerb is in use. Ensure that the track of 
the rubber slider is parallel to the long axis of the specimen across the sliding distance.
Adjust the height of the pendulum arm such that in traversing the specimen, the rubber slider is in contact 
with it over the whole width of the slider and over the swept length of 126 mm. Wet the surfaces of the 
specimen and the rubber slider with a copious supply of clean water, being careful not to disturb the slider 
from its set position. Release the pendulum and pointer from the horizontal position, and catch the 
pendulum arm on its return swing. Record the position of the pointer on the scale.
Perform this operation five times, re-wetting the specimen each time. Record the mean of the last three 
readings.
Rotate the specimen through ISO"^ and repeat the procedure.
Repeat the test on each of the remaining three specimens.

ested Co determine both the unpolished skid resistance value (USR'T) 
St value liP.PTV), The iow'er of the two values

and the polished 
determined is taken to be the siip/skid re sista nc.

•heter passing OV'

■SR'V-dsTib'ciu'PaWrbuhi'C7ie"'stTf ra’ce uri'iTe''keru LThUaliisTuigedsdgfbbWs'ofb'che'r sivTaCeTeaTiU'esTiiat
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G/2.5 Calculation of the USRV
Calci-ilate Lbe uSKV f;r ei-ioh sp^-jcimea arr r.he a\ean or the c.vo recorded niean values nieasureci inoppoisue 
du'cctioQi CO the riuarcSf, I 11.00: on thie C so.ale,
Caloular.e tiic US.tlV of che .s.ooople as ch.e nivan of the values obtai.ned for uhe foisr 

Gt.o Determination of the polished pendulum test value (FP7"\0

G.3.1 Principle
The measurement of th.e PPTT of a specimen is made using a pendulum friction tester passing over the 
surface of the specimen after the specimen has been subjected to a polishing regime in a fiat-bed polisher

C;h3.2 Preparation of test specimens
From the samples already tested for a USRV (G.2.4). prepare four specimens conforming to the plan 
reciuirements of BS 7932:1998; but with a thickness less than 80 mm. Larger specimens., tyoicallv

iDu'hfmTTriay"heTis'ed''us7ng' tfTeT\hcie^rCf6Ker3nder7l6hg’swing' and' GscareFpTdvicled thatTf'''^ 
correlation has been established.

G.3.3 Procedure
The test shall be carried out in accordance with BS 7932:1998.

G.3.4 Calculation of the PPTV
Calculate the PPTV of each specimen as the mean of the last three readings on that specimen.
Calculate the PPTV of the sample as the mean of the values obtained for the four specimens.

G.4 Test result
The slip/skid re.sistance value shall be the lower of the USRV and the PPTV values.

G. 5 Test report
The test report shall include the following information (see also clause 8):

a) the mean USRV of the specimens;
b) the mean P.PTV of the specimens;
ci) the slip/skid resistance value of the specimens;
d) the number of this British Standard (BS 7263-3);
e) any observations pertinent to the test made during testing, e.g. the surface texture of the specimens.

Annex H (normative)
Method for verifying visual properties

H. l Preparation of sample
Each kerb in the sample shall be examined for delamination. If any kerb shows delamination, the 
procedure specified in A.3.3 shall be followed. The remaining kerbs shall then be laid out in a line at floor 
level.

H.2 Procedure
In natural daylight conditions an observer shall stand in turn at a distance of 2 m from the line and shall 
record any kerb showing cracks or tlaking.
The texture shall be compared with any manufacturer’s reference samples supplied.
The visual.properties shall be compared with any manufacturer’s reference samples supplied.

specmiens.

area
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Annex I (normative)
Conformity assessment for bending strength

dividu ■c kerbs tested is not lower ih 
jn'es'pon.dia;^ production run sh&il be deemed to conforn^

n 4.2 MPa. and nu 1 nerb lias 
i this part of. BS 7

fworb is

PiIf the mean strength of th 
iowcr than 3.4 MPa, the co

[f tlie mean sere 
lower than 8.4 MPa 
of BS 72.33.

n y'!ol!’'
o o.ij

ength of cl\e kerbs tested is lower than 4.2 MPa. or the strengths of a. 
the corresponding production run shall be tleemed not to confo

nv Indi 
to ZVi

idual 1-
pai 111

Annex J (informative)
Example of a typical production control system

t.1 ^ A XI 1 C *& L A O ^ « -%o-tJ
J.1.1 Testing and measuring equipment
Testing and measuring equipment should be inspected in accordance with Table J. 1.

Table J.l — Testing and measuring equipment

Method FrequencyAimSubject

On (re)installatiorn after 
major repair or once per 
vear

Where applicable calibrating against 
equipment which has been calibrated 
traceable to national standards and is 
used exclusively for this purpose except 
as indicated in the test method '

To ensure 
functioning and 
accuracy

All testing and
measuring
equipment

J.l.2 Storage and production equipment
Storage and production equipment should be inspected in accordance with Table J.2.

Table J.2 — Storage and production equipment

FrequencyMethodAimSubject

On installationVisual inspection or other 
appropriate method

To ensure absence of 
contamination

Storage of materials
Weeklv
DailyVisual inspectionWeighing or volumetric 

batching equipment
To ensure correct 
functioning

On (re)installationCalibrating against equipment 
which has been calibrated 
traceable to national standards 
and is used exclusively for this 
purpose

To ensure validity of 
manufacturer’s 
declared accuracy

Weighing: twice a year
Volumetric: twice a year
In case of doubt

WeeklvVisual inspectionTo determine wear 
and ensure correct 
functioning

Mixers

DailvVisual inspectionTo ensure 
cleanliness and 
determine condition

Moulds

29
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J.!; Mater a is inspection

be ii able J.3.
— iMaterials inspection

Mata J ni acoordanct' witi'riO(;r' t la
Table J

i i^Cethod F roquenc’vi Subj« t:r. A.im I 1I
To ascertain uKat tnspectloa of delivery ticket and/or label on the ! Each deliv 
the consignment is package showing conformity to the order 
as ordered and is \ 
from the correct j
source 1

iAil materials
1

f
J.3 Production process inspection
.prod uction.prnc^syi.es.shojj.UiMe Jnsnec teTiny'iccor danc^e_wididrable,.J.M

Production process inspectionTable J.4

Method Frequency-Subject Aim

DailvVisual on vyeighing equipmentTo ensure conformity to 
intended composition 
(weight or volum.etric 
batched)

Mixture
composition Checking against production 

process documents

Fresh concrete analysis MonthlyTo ensure conformity to 
intended mixture values 
(only volumetric batched)

Daily for each mixerVisual checkConcrete mixingConcrete
DailvChecking actions against 

factory procedures
To ensure conformity to 
production control system

Production

J.4 Product inspection 

J.4T Product testing
Product testing (see A.3.2) should be carried out in accordance with Table J.5.

Table J.5 — Product testing

Frequency^MethodSubject Aim

Eight kerbs per production line per 
four production days

Annex BShape and 
dimensions

See 5.2

Eight kerbs per strength family pet- 
production line per four production 
days

Annex EBending strength See 5.3.3 and 
Annex 1

DailyAppearance Visual checkSee 5.4.1
In case of doubt (sample of 10 kerbs)Annex H

■' This frequency does not include type testing (see A.2).

W) 8SI 200 L.30
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J,4.2 Marking, storage and delivery
d and delivery shculc' be inspected in accordance v

Table J.6 -- Marking, storage and delivery
h Table J.d.Markiu". scora.

IAim Method FrS'QneocyS’-:bjeiU i

Visual checkTo ensure that the 
markin 
conforms to clause 7

DailyI Marking '
of the product I

Vhsual checkTo ensure segregation of 
non-conforming products

Dailv3 torn 2^
I

Visual checkTo ensure the correct 
delivery age. loading and
1 n Q r] 1 n?; P H t

DailyDeliverv

Annex K (normative)
Shape and dimensions of designated kerbs

Designated kerbs, channels, edgings and quadrants shall have the shape and dimensions shown 
Table K.l and Figure K.l, Figure K.2 and Figure K.3 and shall have a length in the range 

450 mm to 1000 mm. All angles except those resulting from splayed, radiused or chamfered faces meeting 
as shown in Figure K.l. Figure K.2 and Figure K.3 shall be square.
Quadrants shall have the sizes shown in Figure K.3d) with faces to match the proxies shown in
Figure K. la), Figure K. lb), Figure K.ld) or Figure K.le), for kerb types BN. SP, HB2 or HB3 respectively... '.b
Dropper kerbs shall have the sizes shown in Figure K.2b) or Figure K.2c) for dropper kerbs of type 1 
or type 2 respectively,

in
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Table K.l — Types of kerb arid their designations

Typ-i of kerb Designation Work dimensions 

shown in
Fx-heighr

rnnv-mm mm
Kerbs:

Buiinosed kerb 
45"" splayed kerb 
Half battered kerb

BN' Figure K.l a) 
Figure K. lb) 
Figure K. ic) 
Figure K. Id) 
Figure K.ie)

24200000
35000000
79600000
37300000
L9700000

62.3 
58.9 
73,1
60.3 
5S.6

SP
HBl
HB2

i
HB3

Transition kerb (left-hand) 
Transition kerb (right-hand) 
Dropper kerb (left-hand)

TL Figure K.2a) 
Figure K.2a)
Figure K.2b), 
Figure K.2c)
Figure K.2b), 
Figure K-.2c)

TR
IDL
I

Dropper kerb (right-hand) D.R

Channels:
Channel square CSI Figure K.lf) 

Figure K.lg) 
Figure K. Ih)

41500000
24400000
30700000

62.5
CS2 62.5 

56.1Channel dished CD
Edgings:

Round top edging 
Flat top edging 
Bullnosed edging

ER Figure K.3a) 
Figure K.3b) 
Figure K.3c)

150 1560000
2030000
2600000

25
EF 200

250
25

EBN 25
Quadrants:

Bullnosed quadrant 
45° splayed quadrant 
Half battered quadrant

QBN Figure K.3d) 
Figure K.3d) 
Figure K.3d)

QSP
QHB

Angles:
Internal angle 
External angle

lA Figure K.3e) 
Figure K.3i)X.=\

Shown in Figure K.3a). Figure K.3b) and Figure K.3c),
/ is the second moment of area (see E.4).
y is che distance from the centroid to the extreme tensile fibre (see E.4).
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R 161-oP 19Li“l ,• Vr-'rxj

125 r'1 (I

//•/'//.
V / \I i

125

b) 45'^ splayed kerb: type SPa) Bullnosed kerb: type BN’

R 16 ^0 P 19R 16fo R 19R16foR19

I\ 12.5° 
1-0 15°12,5° 12.5=’ 

i-o 15°to 15°
<oLO

IoLn LO1I
o
m LO

LO 125Lnorsi

1 125

150

e) Half battered kerb: type HBud) bfalf battered kerb; type HB2^c) Half battered kerb: type HBl

205- X
. ' X • •LO LnX..

Cxj CNI

I

150255 LnCM

h) Channel dished: type CD

Figure K.l — Bullnosed, splayed and half battered kerbs, and square and dished channels ~ |
Work dimensions 1

g) Channel square; typo CS2f) Channel square: ty'pe CSl
I
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Dirr

1 I1 II1 I

I U'y I12.S^’i
Ij/ I/

/
f / I/I

/

/€ !

i

..4 Tj: V*'
iTJ.

Left-hand: type TL

NOTE For use with kerb types SP and HB. 

a) Transition kerb: half battered to 45' splay

Right-hand: type TR

uy^2y
^o 15' fo 15 j

Left-hand; type DLi 

NOTE For use with kerb types BN and HB. 

b) Dropper kerb type 1; half battered to bullnosed

i

Left-hand; type DL2 

NOTE For use with kerb ty'pes BN and SP. 

(.•) Dropper kerb type 2: 45° splay to bullnosed

Figure K/2 Transition and dropper kerbs — Work dimensions
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i?1
-1. -i5> * ;X>. i ^

jU'5050
•i^

1X ~ 1'tO mm, 200 nim or 250 mrn. 

a) Round top edging; type ER
IEBNc) Bullnosed edging; typeb) Flat top edging: type EF
I

A 1
otn <_ LO

o «—LnCVi yy
305 or 455

305 or 455

IElevation

have the following profile:
IPlan

NOTE Quadrants in these sizes may
— hullnosed type QBN, to match corresponding kerb type BN; or
— half battered type QHB, to match corresponding kerb types HB2, HB3; or

— 45'’ splayed type QSP. to match corresponding kerb type SP.

d) Quadrants (sizes 005 ^ 150 or 305 ^ 255 or 455 ^ 150 or 455 255)

305
3051I

ILnI LnLn oC>4 yLn mO ym
k

i1 i LDI
Ln1 Ln Ln Ln1 un LnCnJ

Lntn
\

125
1251

\
i also have profiles to match 45'" splayed type SP.

0 External angle kerb; type XA

Work dimensions

Angle kerbs in the above sizes may 

e) Internal angle kerb; t>-pe lA
Figure K.3 — Edgings, quadrants and angle kerbs — W

NOTE

\
\

'i
(
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