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Foreword

This British Standard has been prepared by Technical Committee B/507.

It supersedes BS 6717-1:1993 whigl}_is_vgjthdrgwp. o

This revision of BS 6717 hﬁfs_been'p:eparéd_td'_ reflect current CEN principles 7
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 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
or modified product will conform to the performance requirements during regular
production ruus. The requirements for products to meet thbis 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;

b) the dimensional requirements have been removed so that paving blocks can
be of any shape;

¢) the compression strength requirement has been replaced by a splitting
strength requirement;

- @) performance requirements and test methods have been added for;
1) weathering resistance (freeze/thaw);
. ?) abrasion resistance;
3) élipfskid resistance; -
4) visual properties; :
g) 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standard, BS 6717, will be withdrawn.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 ofa
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 front cover, pages i and 1,
pages 1to33anda back cover.

The BSI copyTight notice displayed in this document indicates when the
document was last issued.

© BSI 08-2001
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1 Scope . - -
This British Standard épeciﬁes requirements and test methods for i)recast, unreinforced concrete pa\'ring-'
blocks and complementary fittings. It is applicable to precast, unreinforced concrete paving blocks that are
particularly for use in external trafficked paved areas,

NOTE Ezamples of uses for these products include footpaths, precincts, cycle tracks, car parks, roads, highways, industria] areas
(including docks and harbours), aircraft pavements, bus stations and petrol filling stations,

This British Standard is not applicable to permeable concrete blocks. The test methods are applicable to
paving blocks made of concrete only and are not applicable to paving blocks made of other materials,

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
.—Provisions of this British Standard. 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 valye.
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 (i GPS) — Surface texture - Profile method —
Rules and procedures for the assessment of surface texture.

BSISO 8486-1:1996, Bond abrasives — Determination and designation of grain size distribution —
Part 1: Macrogrits F4 to F220,

3 Definitions ' , ‘ _

For the purposes of this British Standard the following definitions apply.

3.1
paving block
precast, unreinforced concrete unit used as a surfacing material

3.2
permeable paving block
paving 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 erable an area to be completely surfaced
NOTE A complementary fitting can be & 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 laying
3.6

chased side face

side face of a Paving bleck having a recessed profile

© BSI 08-2001
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3.7

facing layer : . - : S e T T s
layer of concrete providing the upper face of a paving block, of different material and/or properties to the
main body or backing layer

3.8

spacer nib

small protruding profile on a side face of 2 paving block

3.9

arris ‘

part of a paving block where two faces meet

NOTE - An arris can be bevelled, rounded, or chamiered.

3.10

chamfer

bevelled arris with horizontal or vertical dimensions exceeding 2 mm

3.11

secondary processing

manufacturing process to texture a whole paving block or any of its surfaces, carried out after basic
manufacture before or after hardening :

3.12

work dimension C -
dimension of 2 paving block specified for its manufacture
3.13

actual dimension

dimension of a paving block as measured

3.14

overall length _

lengzh of the longer side of the smallest rectangle that encloses the entire paving block, excluding any
spacer nibs

3.15

overall width :

widsh of the shorter side of the smallest rectangle that encloses the entire paving block, excluding any
spacer nibs

3.16

thickness

distance berween the upper face and the bed face of a paving block

- 317

slip resistance

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

3.18

skid resistance

ability of 2 paving block to resist relative movement between a vehicle tyre and the trafficked paving block
surface :

© BSI 08-5001
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4 Materials L o o
" The matmalsusédforthemé"nufactureof paving blocks shall be at the ﬁ_xéniifa'cﬁirér's"d{s&’éﬁgn. :
(see Annex A).

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 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

NOTE A bevelled arris with dimensions exceeding 2 mm is described as chamfered.

If a paving block is produced with functional and/or decorative profiles, these profiles shali 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 2 dispute regarding the quality of a consignment of paving blocks, the procedure specified
in Annex C shall'be followed.

5.2 Shal;e and dimensions

5.2.1 General
NOTE Al dimensions in this subclanse are work dimensions.

Excluding complementary fittings, the overall length and the overall width of a paving block shall not
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 mm at a distance of 50 mm from any edge.

5.2.2 Work dimensions

The work dimensions of all paving blocks shall be at the discretion of the manufacturer. The work
dimensions shall be declared in the manufacturer’s production control documentation (A.3.1).
5.2.3 Spacer nibs, chased and profiled side faces

If a paving block 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 AL3.1).

© BSI ¢8-2001
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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

Block thickness - Tolerance
Length and width Thickness
mm mm mm
<100 ‘ =2 =3
>100 ' +3 » +4
NOTE For special fields of application such as mirports, tighter tolerances may be specified by the purchaser.

The maximum difference between any two measurements of the thickness of a single paving block shall be

no greater than 3 mm.

For the dimensions of non-rectangular paving blocks, the tolerances shall be at the discretion of the A
manufacturer. These tolerances shall be declared in the manufacturer’s production control ‘ S
documentation (A.3.1). . _

Tor 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. .

Table 2 — Tolerances for flatness and bow

Length of straight edge Maximum convex Maximum concave
mm . mm mm
up to 300 ) not applicable not applicable
300 - 15 ' ) - h
400 2 1.5

5.3 Physical and mechanical properties

5.3.1 Complementary fittings
When complementary fittings cannot be tested according tothis British Standard, they shall be deemed to
conform to this British Standard, provided that they have at least the same concrete quality as paving

blocks that conform. \

5.3.2 Weathering resistance

When paving blocks are tested in accordance with Annex D, classes shall be assigned to them according to
the mean value of the test results as specified in Table 3. Families of paving blocks that have not been

tested for weathering resistance shall be assigned class W1.
Table 3 — Weathering resistance classes

Class Mass loss after weathering test
mean value (kg/m?)
W1 No performance determined
W2 <1.0, no individual value >1.5
W3 Manufacturer's declared value (A.3.1)
NOTE The manufacrar s geclared value is usually applied to secondary processed products.

© BSI 08-2001
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- 5.3.3 Tgnsile splitting strength _ _ - R e
i When paving blocks are tested in accordance with Annex E, the mesn tensile splitting strength shall be not
“less than 3.9 MPa and no individual result shall be less than 2.9 MPa.

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

When paving blocks are tested in accordance with Annex F, classes shall be assigned to them according to
the values specified in Table 4. No individual result shall be greater than the specified value, Families of
paving blocks that have not been tested for abrasion resistance shall be assigned class A1,

Table 4 — Abrasion resistance classes

=, Class Degree of abrasion
ol mm
Al No performance determined
A2 23
NOTE A typical use for class A2 iz for areas to be subjected to vehicular traffic exceeding 1.5 msa.

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 ag 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 S1,

Table 5 — Sliplskidlresistance classes

_Class - - Mean slip/skid resistance value

C scale units
S1 No performance determined
52 =235
S3 245
S4 Manufacturer’s declared value (A.3.1)
NOTE Paving blocks of class 53 are suitable for use in pedestrian areas and paving blocks of class §3 are suitable for use in
vehicular areas,

NOTE For special applications, e.g. approaches to traffic lights, a higher value may be appropriate.

5.4 Visual properties

5.4.1 Appearance

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

In the case of two-layer paving blocks there shall be no delamination (separation) between the layers.
NOTE Efflorescence is not deleterious to the mechanical and physical performance of paving blocks.

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 A.3.1). 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.

© BS1 08-2001
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5.4.3 Colour

NOTE1 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 vanations 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 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 tensile splitting strength shall be carried out in accordance with Annex I.
'NOTE1 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 de

livery note,

invoice, packaging, or supplier’s certificate or brochure supplied with the consignment of paving blocks:
a) identification of the manufacturer or the factory;

b) date of production; T

¢} class(es) wheré.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

Parameter

Class marking

Weathering resistance

W1,W2 or W3

Abrasion resistance

Al or A2

Slip/skid resistance

S1, S2, S3 or 54

) ;\‘Iark.ing BS 6717:2001 on or in relation to 2 product represents a manufacturer’s declaration of conformity, i.e. & claim by or
on behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is soiely the

claimant’s responsibility. Such a declaration is nos o be confused with third-party certification of conformity.

© BSI 08-2001
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. '._.':-l'

8Tes_t‘1jepo‘rt'_ o S e S .
5 Atestreport shall bepmduced for ;;a.ch test that 15 perfo}m_édby ;n e:'ct‘ell'na]» ]aboi-atm"y: The test rej:ért '
shall contain the following particulars:
a) name of the organization carrying out the test;
b) name of the Person carrying out the test;
c) date of the test;
d) name of the source providing the sample;
€) sample reference, Including the date of production;
. f) name of the person taking the sample;
_;_:T_g) annex and/or relevant British Standard in which the test method is specified;
N h) name of the test;
#%1) test result; .
J) any pertinent remarks about the sample or test result,

—_——

© BST 08-2001
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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 are:

— swrength family: 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 gravel,
crushed granite, porphyry, basal: or limestone, and the same surface treatment of the finished product, irrespective of dimensions
and colours.

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 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 types, 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 A.2.3.
A.2.2 Further type testing

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 Eszamples of changes necessitating repeat tests are:

— change from natural river gravel to crushed rock aggregates;

— partial subs:itu):ion of cement by additions;

— partial substizution of aggregate by recycled concrete.

For abrasion, weathering and slip/skid resistance, type testing shall be repeated periodically at the
frequency given in Table A.1.

Table A.1 — Periodically repeated type testing

Property -\ Frequency
Abrasion (class A2 only) Once per vear per surface family
Weachering resistance (class W2 only) Once per year per surface famly?
Shp and/or skid resistance |Once per vear per surface family
» IZ for a surface family, the result of a type test (roass loss) is lower than 50 % of the required value, the repeated type tests may
be carried out every 2 vears as long as this condition continues to be fulfilled. J

© BSI 08-2001
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- A3 Sampling, testing and conformi

=" The number of pavmgblocks to b;'tést;éd
Table A2 — Sampling plan and ¢

ty criteria for ini_t_ia_l and fyr;th_q:; tjr_p‘egt‘es:ti‘ng' e A
shall be in accordance with Table A 2 for the selected Property.
onformity criteria for initial and further type testing

Appearal}_c&

Property Requirement| Tegt method in |No. of paving Conformity criteria
specified in | accordance with blocks

Shape and dimensions 5.2 Annex Be 8b Each paving block shall meet the
requirements.

Weathering resistance 5.3.2 Annex D 3 The mean of the three results shall be

(class W2 only) not greater than 1.0 kg/m? and no
individual result shal] be greater
than 1.5 kg/mz.

Tensile splitting 5.3.3 Annex E 8 The mean tensile strength of the

strength and breaking eight paving blocks shall be not Iess

load 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.

Abrasion resistance 5.3.4 Annex F 3 Each paving block shall meet the

(class A2 only) requirements.

Slip/skid resistance 5.3.5 Annex G 3 Class S2: the slip/skid resistance

(only where tested) value shall be not Jess than 35.
Class S3: the ship/skid resistance

an, value shall be not less than 45,
5.4.1 Annex H 20b No paving block shall show cracking,

flaking or delaminationce,

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

The type tests shall be carri

The test results shall be recorded.
NOTE Type testing is normally carried out with the manufacturer's test equipment,

A.3 Production control system

A.3.1 General

a) production control Procedures and respo

b) details of production Processes;

ed out in accordance

nsibilities;

c) materials to be used in the paving blocks (see clause 4);

d) dimensions of any chamfers to be include
e) details of any finishes Or treatments to b

f) work dimensions of the Paving blocks (see 5.2.2);

g) work dimensions of any spacer nibs, draw
h) tolerances for hon-rectangular paving blo
1) weathering resistance values, if applicab]
1) slip/skid resistance values,
k) details of any special surfa

with the test methods called up in this British Standard.

system shall contain the following information:

d in the paving blocks, if applicable (see 5.1);
e used, if applicable (see 5.1);

s, or chased and profiled side faces, if applicable (see 5.2.3);
cks, if applicable (see 5.2.4);

e (see 5.3.2 and Table 3);

if applicable (see 5.3.5 and Table 5);

ce textures, if applicable (see 5.4.2);

© BSI 08-2001
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1) dates and results of inspections; _
m) details of apparatus used in tests;
n) procedures for dealing with non-conforming products;
0) action to be taken when control values or criteria are not met:
p) test reporis (see clause 8, B.7, D.7, E.5, F.9 and G.5);
@) 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 applying alternative test methods with a proven
correlation to those specified in Annex D, Annex E, Annex ¥, Annex G and Annex H.

The results of preduct 'testi_ng shall 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 necessary steps
in order to rectify the shortcoming. .

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

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

B.1 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

Using measuring equipmen: with a precision of 0.5 min, measure the thickness of the paving block to the
nearest miliimetre. Take measurements at four points, one on each side, at a minimum of 20 mm from the
edge of the paving block. 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 nieasuring to an accuracy of 0.1 mm over the
speciied length =1 mm, as shown in Figure B.1 and Table B.1.

B.4.2 Procedure

Usipg_the noiched steel straightedge and gauge (B.4.1.1), measure the maximum convex and concave
leviations zlong the two diagonal axes of the face to the nearest 0.1 mm. Record both results.
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e S Pt Dimensionsinmilﬁmetﬂ.
25
25 ‘ ’
Y.
) Gauge block -
%
\\ls
\
Figure B.] — Notched Straightedge and gauge
Table B.1 — Dimensions of notched straightedge and gauge
Dimension 4 Dimension ¥ Dimension ¥
mm mm mm
300 [1.5
400

2.5
'2 l3.5

|

© BSI 08-2001
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raratus
as shown in Figure B.2.

alibrated square, capable of measuring to an accuracy of 0.5 mm,

Dimensions in millimetres

30 20 100

¢

e 07 01

Figure B.2 — Calibrated square

>rocedure — =

the calibrated square (B.5.1.1),
.alculate and record the average
number of millimetres.

re the draw and record its dimensions to a whole number of millimetres.

t+ake measurements at four positions on the paving block, oneon each
vertical and horizontal dimensions of the chamfer to the nearest

aickness of facing layer
1 paving block that has been split. Using measuring equipment with a precision of 0.5 mim, measure
t the point where, by visual inspection, the value is at

ickness of the surface layer on the split face a
sest. Do not measure ihe thickness of the facing layer on 2 chamfer and ignore isolated particles of

gate protruding into it.
d the measurement to the nearest millimetre.

‘est report

est report sball include all the measurements taken (see also clause 8).

© BSI 08-2001
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Annex C (normative)

C.1 General

-+ Sampling of a consignment in case of dispute. - . s

LT

Tae .

_In the event of a dispute regarding the quality of a consignment of Paving blocks, the procedure specified

1n this annex shall be followed. The properties to be tested shall be restricted to

The properties to be tested shall normally be restricted to those specified in Table C.1.

The test for visual properties shall
and the manufacturer sha]] agree
location,

NOTE?2 The manufacturer's test equipment may be used to carry out the tests,
C.2 Sampling and testing

The number of paving
Table C.1 or Table C_2

blocks to be sampled, and the tests to be made on the
according to the Property to be tested. The specified number of paving blocks to be

sampled shall be taken from each batch of paving blocks up 10 100 m2in the whole con

those that are in dispute.

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

m, shall be as specified in

signment, The paving

blocks used for testing shall be selected as being representative of the batch and shall be evenly distributed
through the batch,
o Table C.1 — Sampling and testing plan
- Property " Requirement Test method in No. of paving
‘ specified in accordance with blocks
Shape and dimensions 5.2 Annex Ba 8b
Tensile splitting strength and breaking load ~ [5.3.3 Annex E 8
Appearance 5.4.1 Annex H 20b
* B.6 applies only to paving blocks with a facing layer.
t’l’hese paving biocks may be uged for subsequent tests,

Table C.2 — Sampling and testing plan for additional properties
Property Requirement Test method in No. ofpaving—’
specified in accordance with blocks
Weathering resistance 5.3.2 Annex D 3
’Kgrasion resistance 5.34 Annex F 3
@ip/skjd resistance 5.3.5 Annex G- ._ 4
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Annex D (normative)
Method for determining weathering resistance

D.1 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 per unit area of surface. ‘

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
the concrete specimen. : - _

NOTE Contact adhesive has proved 1o be & 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 s_pecimen.

D.8.2 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 = 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?2. The bowl shall be filled up to (10 = 1) mm from the brim.

D.3.3 Rubber sheet, (3 = 0.3) 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 20.1 mm.

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

D.3.6 Polyethviene éheet, 0.1 mm to 0.2 mm thick.

D.3.7 Freezing chamber, incorporating 2 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 as:ack.

D.3.10 Sprcy bottle, containing potable water for washing off scaled material and washing salt out of scaled
mzaterial. :

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 Drving cabinet, with a temperature of (105 = 5) °C.

D.3.14 Balance, with an accuracy of £0.05 g.
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NOTE The adhesive should normally be spread on the concrete surfaces as well as on the rubber surfaces. The manxner of gluing the
rubber sheet illustrated in Figure D.1 has proved suitable.

Overlap
b ;
Rubber & Sealant string
sheet o &
B o i Rubber sheet
- ¥ -
Sealant \ % / E
string i k; :
: [0
N
Test Specimen
surface .

Figure D.1 — Example of the Cross-section of a specimen (right) and a Specimen seen from
above (left) -

3 % NaCl in potable water (D.2.2). This sha]] 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
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Temperature
Polythene measuring device
sheet
Test
Freezing surface
medium

L - e’ o e Y

Ty I T AT I T T LT L

Sl e tq L . PR A, ‘e
RN BRI v T U S -4
. . v . -1 Sealant
string
\ Specimen

Rubber sheet Thermal insulation

_ 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 cvcle 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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[T>0°C7htodR|

- ' " Time, h

Figure D.3 — Time-temperature cycle

NOTE The break points specifying the shaded area are given in Table D.1.
Table D.1 — Co-ordinates of break points

[-% Upper limit Lower limit 7
Time Temperature Time Temperature
h °C h °C

0 24 0 16

5 -2 3 —~4 T
12 -14 12 -20

16 -16 16 =20
18 0 20 0
132 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 —16 °C and -20 °C.
If an interruption continues for more than 3 days the test shall be abandoned.

After 7 cycles and 14 cycles, during the thaw period further solution of 3 % N aCl 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 cycles carry out the following procedure for each specimen. X
a) Collect material that has beef scaled from the test surface by ‘insing 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 flter 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 atleast 24 h
at (105 = 5) °C. :

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.

D.6 Calculation of test result

Calculate the mass loss per unit area, m, of the specimen in kilograms per square metre (kg/m?2) from the
following equation:

_M
m= 2

A

where . .

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

D.7 Test report . .. . - - »

The test réport shall include the following information (séé.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?2);

c) mass Joss per unit area of the specimen.
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. Annex E (l;o;mal_:ive) A TR L P SRS e L S “emlUfe gl
. “Method _@E_ﬁagﬁsy;;pg;tegsﬂg'.s'plitting'stre'ngth T
E1 Ap;iaratus

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 Joad at specified rates. It shall be equipped with a device composed of two
rigid bearers (see Figure E.1), the contact surfaces of which have a radius 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 Ppacking pieces, (15 + 1) mm wide, (4 + 1) mm thick (see F igure E.1) and at least 10 mm longer
than the anticipated failure plane. The Packing pieces shall be made of 2 material that meets the following

hardness criterion: when submitted to a punching test by means of & rod of circular cross section, having a

diameter of (16 + 0.5) mm and applying a force at a rate of (48 % 10) kN/mnin, the instantaneous benetration

when the force of (20+5) kN is achieved shal] be equal to (1.2 + 0.4) mm.

s

Dimensions in millimetres

Paving block Lz 1*
- > ]

Packing /—:-J l T

\

f—n
(¥, ]
H
-—

Rigid

/ bearers

pieces

i

Figure E.1 — Principle of operation of testing machine

E.2 Preparation of test specimen

Use whole paving blocks and, if necessary, remove any burrs, high spots, etc. If a face 1s rough, textured or
curved, prepare it by grinding or capping.

The least amount of material shall be removed to produce a flat face by grinding; capping shall be done with
mortar, e.g. 1 part sand to 3 parts high alumina cement. ’

Immerse the specimen in water at (20 % 5) °C for (24 £ 3) h, remove, wipe dry and test immediately.
E.3 Procedure
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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 following 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.

¢) 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) If the 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.

Apply the load smoothly and progressively at a rate that corresponds to an increase in stress of
(0.05 = 0.01) MPa per second. Record the breaking load.

Measure the length of the failure plane at the top and at the bottor 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 splitting strength of
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.
Caleulate the strength, T, in megapascals (MPa) of the specimen tested from the following equation:

0.637xEkxP

T=""xn

where

P isthe breaking load, in newtons (N);

k is the correction factor for the thickness, calculated from the following equation or determined
from Table E.1:

k=1.3 — 30 (0.18 —.t/1000)?
] is the length of the failure plane, in millimetres (mm);
i< the thickness of the specimen at the failure plane, in millimetres (mm).

Ll

Table E.1 — Correction factor k

Value of t _ Corresponding value of B
mm

40 0.71

50 ‘ 0.79

60 0.87

70 0.94

80 1

90 1.06
100 e 1.11
110 - 1.13
120 1.19
130 1.23
140 1.25

[y
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Calculate the breaking load per unit length of the failure plane, F, in newtons pef millimetre (N/mm) from
o the fo_llow_i_n'g equat;ion- e _ R e Tl o e L ==

P

F=7

E.5 Test report
The test report shall include the following information (see also clause 8).
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;
_ _.©) mean strength of the paving blocks tested,

.

Annex F (normative)
Method for measuring abrasion resistance

F.1 Principle

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

_F.2 Materials

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

F.3.1 Wearing machine (see Figure F.1), comprising a wide abrasion wheel (F.3.2), a mobile clamping
trolley (F.3.3), a storage hopper (F.3.4), a flow guidance hopper (F.3.5), and a counterweight.

F.3.2 Wide acbrasion 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} 5.

F.3.3 Mobile clamﬁing 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 guidagnce 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 sha]l 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 x 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 or
Figure F.4).
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Storage
hopper

Control

valve
Flow
guidance
hopper
Abrasive
;rl\z:,enal Sot

Wide
abrasion
wheel

. o
Specimen— __
Fixing = 1.
scraw \slfl:
Groove —————
_ Wedge—"

. Qlamping

trolley 1\

77 W

Abrasive
cotlector

Counterweight
—

Figure F.1 — Principle of operation of wearing machine
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>( hopper
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3 bc>10
. Plan view
Plan view
a) Cylindrical hopper b) Rectangular hopper

Figure F.2 — Position of the slot in the base of the flow guidance hopper
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R - - R . - Dimensions in millimetres

Flow guidance hopper

Wide
abrasion
wheal

Specimen — B

Side view
o - Flow
- guidance
hopper  Wide
Slot abrasion

1 wheel
/

200 1

Plan view

Figure F.3 — Position of the slot relative to the wide abrasion wheel — Cylindrical hopper

24 © BSI 08-2001



BS 6717:2001

Dimensions in millimetres|

Flow guidance hopper

Wide
abrasion
wheel

N Slot
Specimen
Side view
TR et FIDW
- : : " guidance  Wide
hopper abrasion
Slot z wheel
3- ] /
2 e
_:::c__ ' =~
e l
Specimen

1105 —tiees-

Plan view

Figure F.4 — Position of the slot relative to the wide abrasion whee] — 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 to be a suitable too] 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 64 or 7H.
F.3.10 Steel ruler, for measuring the abrasion groove.

F.3.11 Digital calliper, for 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 (80 = 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 £211. 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 ! 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: ' :

— “Liunel 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 R, = (1.6 + 0.4) pm"

The counterweight shall be adjusted so that after 75 revolutioné of the wheel in (60 + 3) s the length of the
groove produced is (20.0 = 0.5) mm. :

The clamping tro]lc_ayllcount‘,_e'r'w-eight assembly shall be checked for undue friction.

The groove shall be measured to the nearest 0.1 min 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;
¢) the flow of abrasive 1s even across the slot; '

d) the fricton in the trolley/counterweight assembly does not prevent smooth operation.

F.5 Preparation of specimen

The test specimen shall be a whole paving block or a cut piece measuring at least 100 mm X 70 mm
incorporating the upper face of the paving block. 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
with B.4 in two perpendicular directions, but over 100 mm.

If 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.

—ING
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F.6 Procedure . _ o sEvdvdatiien [ Lo
% 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 material pass under it.
Place the abrasive collector (F.3.8) beneath the wide abrasion wheel.

F.7 Measuring the groove
 Using the pencil (F.3.9) and ruler (F.3.10), draw the external longitudinal limits (I, and Iy) of the groove
(see Figure F.5).

Df'-aw 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 Limits
(;; and L) 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.

NOTE Some surface dye can be removed above the groove by action of the abrasive. This should be ignored in producing line L,

which should be drawm where the sample surface is abraded, -
Dimensijons in millimetres
- Specimen - - e A : 14
P e Specimen
i '--'.l-. 'Q'N 410!14 101
-7 s ]
N o7 4 G
(LI ove
\ T e~ Al cla
L) - - - '
{ 9 .aF e, T
e
.l' ‘..

o -
A ! \
Q Q{: N
I 'q"@:.' |
P4
NI '
I
I
-~ e T
A-A |

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 0.3 mm.

NOTE Asan example of a test result, if the calibration value is 19.6 mm and the dimension of the groove is 22.5 mm, the result
is225+ (20.0- 19.6) =22.9 mm, rounded t0 23.0 mm.

F.9 Test report
The test report shall include the lengths of the grooves (see also clause 8).
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Annex G (normative)
Method for determining the sliplskid resistance value

(.1 Principle

The paving 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 sa.mple. of four f)aving 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 * 86 mm.

Place the test speciinéns 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 mechamsm 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 §12-114:1988.

Carry out the pendulum test on each of the four specimens using the following procedure, using the rubber
slider over 2 126 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.
Loczze the test specimen with 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 ir 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.
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G.2.5 Calculation of the USRV ' . _ SRR RIS R S

ué§ fnéaéured m oppoéifé -
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 pendulum test value (PPTV)

G.3.1 Prirnciple

The measurement of the PPTV of a specimen is made using g 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,
Larger 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 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,sis}an_cg value shall be the lower of the USRYV 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;
" ¢) the slip/skid resistance value of the specimens;
. d) the number of this British Standard (BS 6717);
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.1 Preparation of sample

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 block 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.
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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 MPaz, 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. L - ‘

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.1 Equipment inspection
d.1.1 Testing and measuring equipment
Testing and measuring equipment should be inspected in accordance with Table J.1.

Table J.1 — Testing and measuring equipment

Subject Aim - . Method Frequency

Al testing and  |To ensure. .- Where applicable calibrating agamst On (re)installation, after
measuring functioningand |equipment which has been calibrated Imajor repair or once per
equipment accuracy traceable to national standards and is . |year

used exclusively for this purpose except
as indicated in the test method

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 Frequency
S:zorage of To ensure absence of  |Visual inspection or other On installation
mazerials contamination appropriate method Weekly
Weighing or To ensure correct Visual inspection Daily
volumetric batching |functioning
equibpment To ensure validity of Calibrating against equipment |On (re)installation

manufacturer’s which has been calibrated Weighing: twice a year
declared accuracy traceable to national standards Volumetric o
and is used exclusively for this Umeiric: twice a year
purpose In casc of doubt
Mixers To determine wear and [Visual inspection Weekly
ensure correct .
functioning .
Mouids To ensure cleaniiness [Visual inspection Daily

and determine
condition

0
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J.2 Materials inspection _ K S
 Materiala should be inspected in accordance with Table J.3,
Table J.3 — Materials inspection

[

Subject

Aim

Method

Frequency

All materials

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

source

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

Each delivery

d.3 Production brocess inspection

Production processes should be inspected in accordance with Table J.4.

Table J.4 — Production process inspection

) Subject Aim Method Frequency ]
 [Mixture To ensure conformity to  |Visual on weighing equipment Daily

composition intended composition Checking against production

(weight or volumetric process documents

batched)

To ensure conformity to  |Fresh concrete analysis Monthly

intended mixture values

(only volumetric batched) -
Concrete Concrete mixing Visual check Daily for each mixer
Production To ensure conformity to Checking actions against factory Daily

=*{production control system |procedures
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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

Subject

Ajim

Method

Frequency®

Shape and dimensions See 5.2

Annex B

Eight paving blocks per production
line per production day

Tensile sphitting strength

See 5.3.3 and Annex | |Annex E

Eight paving blocks per strength

and breaking load family per production line per
production day
Appearance See 5.4.1 Visual check  |Daily
Annex H In case of doubt (sample of 20 paving

blocks)

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

J.4.2 Marking, storage and delivery B

Marking, storage and delivery should be inspected in accordance with Table J.86.

Table J.6 — Marking, storage and delivery

Subject Aim : : Method Frequency
Marking . To ensure that the mar]nng of the product conforms to - - |Visual check |Daily
e clause 7. - - o : ‘
Storage J{To ensure segregation of non- con.formmg products Visual check [Daily
Delivery To ensire the correct delivery age, loading and loading Visual check |Daily
documents
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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 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
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; B

d) performance requirements and test methods have been added for:

1) weathering resistance (freézelth_aw) ;o

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 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, Annek 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 front 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.
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1 Scope

This part of BS 7263 specifies requirements and test methods for precast, unreinforced concrete paving
flags and complementary fittings. It specifies the dimensions of rectangular paving flags designated in the
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 particularly 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 IS0 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 Definitions |

For the plirposes 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 laying
3.6 '

chased side face

side face-of a paving flag having a recessed profile
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.7

icing layer. ,

iyer of concrete providing the upper face of a paving flag, of different material and/or properties to the
1ain body or backing layer

8 .

pacer nib

mall protruding profile on a side face of a paving flag

.9 '

irris

yart of a paving flag where two faces meet

JOTE An arris can be bevelled, rounded, chamfered, radiused or splayed.

.10 '

chamfer

yevelled arris with horizontal or vertical dimensions exceeding 2 mm

11

jecondary processing

nanufacturing process to texture a whole paving flag or any of its surfaces, carried out after basic
nanufacture before or after hardening . :

3.12
work dimension ‘
}imension of a paving flag specified for its manufacture

3.13
actual dimension
limension 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

2 © BSI 08-2001
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4 Materials

The materials used for the manufacture of paving ﬂags shall be at the manufacturer’s discretion.
Details of the materials used shall be declared in the manufacturer’s production control documentation
(see Annex A).

5 Requirements

5.1 General

Paving flags shall be produced either with a single type of concrete throughout or with different facing and
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 ﬁ:m is described as chamfered. .

If a paving flag is produced with functional 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

In the event of a dispute 'i-ééarding the quality of a consignment of paving flags, the procedure specified in
Annex C shall be followed. _ .

5.2 Shape and dimensions
5.2.1 General

NOTE All dimensions in this subclause are work dimensions.

Ezcluding 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 disqretion of the

production control documentation (A.3.1). Tactile crossing paving flags shall be provided with flattened
domes on the wearing surfaces. The flattened domes shall have the dimensions and spacings specified in
Figure 1 and Table 2.

Table 1 — Designated rectangular paving flag sizes

Paving flag designation Nominal size Work dimensions Thickness
mm mm mm
A 600 x 450 598 x 448 50 or 63
B 600 x 600 598 x 598 50 or 63
C 600 x 750 598 x 748 50 or 63
D 600 x 900 598 x 898 50 or 63
E 450 x 450 448 x 448 50 or 70
F 400 x 400 398 x 398 50 or 65
G 300 x 300 298 x 298 50 or 60

NOTE Tactile paving flags (designated type
designated type TC/E, TC/F or TC/G dependi

T) are normally available in sizes E
ng on their size.

+ F and G. Tactile crossing paving flags are thus
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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

Tactile crossing flag type Dimension X Dimension Y
mm mm
TC/E , 64 "~ 133
TC/F v 66.8 33
TC/IG 75 37.5
Tolerance: £2
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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 producticn 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 dimensions

Class Tolerance

Length and width Thickness
mm mm

-|D1 5 +3

D2 +2 - +3

The difference between any two measurements 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). . R S L :

The maximum difference between the measurements of the two diagonals of a rectangular paving flag shall
be no greater than the differences specified in Table 4. ' :

Table 4 — Maximum differences

Class . Length of diagonal Maximum difference
A mm mm

X1 up to and including 300 not applicable
over 300, up to and including 850 5
over 850 8 }

X2 up to and including 300 not applicable
over 300, up to and including 850 3
over 850 6

For paving flags with an upper face that is intended to be plane, the tolerances for flatness and bow shall
be as specified in Table 5.

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 . 25
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5.3 Physical and me

chanical properties

5.3.1 Comp lementary fittings

When complementary fittings cannot be tested according to this part of BS 726
confor

to this part of BS 7263, provided that they have at least the same conc

that conform.

9.3.2 Weathering resistance

Table 6 — Weathering resistance classes

3, they shall be deemed to
rete quality as paving flags

Class

Mass loss after weathering test

mean value (kg/m?)

Wi No performance determined
w2 <£1.0, no individual valge >1.5
w3 Manufacturer's declareg value (A.3.1)

NOTE The manufacturer’

s declared value is usually applied to secondary processed products.

5.3.3 Bending strength

bending strength for the appropriate strength class,
‘ Table 7 — Bending strength classes
Class Mean bending strength Minimum bending strength
. MPs MPa
B1 3.7 3.0 q
32 5.3 ' 4.2

-8.4 Abrasion resistance _
Vhen paving flags are tested in accordance with Annex F, classes shall be assigned to them according to

1e values specified in Table 8. No individual result shall be greater than the specified value
aving flags that have not been tested for abrasion resistance shall be ass;

Table 8§ — Abrasion resistance classes

gned class A1,

. Families of

Class

Degree of abrasion

mm

No performance determined

30

26

W GO DN -

23

© BSI 08-2001
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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 S1.

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 slip/skid resistance value

C scale units

-~[81 No performance determined
182 235
183 =45 .
S4 Manufacturer’s declared value (A.3.1)

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

'5.4 Visual properties

9.4.1 Appearance

- When examined in accordance with Annex H, the upper face of paving flags shall not exhibit defects such
as cracking or flaking. . = - : . .

In the case of two-layer paving flags there shall be no delamination (separation) between the layers.
NOTE . Efflorescence is not deleterious to the mechanical and physical performance of paving flags. '

5.4.2 Texture '

5.4.3 Colour
NOTE 1 Colours may be provided in a facing layer or throughout a paving flag at the manufacturer’s discretion.

Paving flags containing colours 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 differences in colour to any samples supplied
by the manufacturer and approved by the purchaser. -

NOTE 2 Variations in the colour consistency of paving flags can be caused by unaveidable varietions 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 flags 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.

NOTE1 Anexample 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 flags conform to
the requirements of this part of BS 7263 and to demonstrate that paving flags have been assigned the correct class markings,
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varking

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;
1) date of production; : .
) class{es) where applicable {see Table 10);
- 1) the number of this British Standard?;
) identification of the product (i-e. concrete paving flags).
Table 10 — Classes and their identification

Parameter Class marking
:athering resistance W1, W2 or W3
rasion resistance Al, A2, A3 or Ad
agonals X1 or X2
mensions D1or D2
nding strength Blor B2
p/skid resistance S1, 82, S3or S4

Fest report

:est report shall be produced for each test that is performed by an external laboratory. The test report
11l contain the following particulars:

1) name of the organization carrying out the test;

1) name of the person carrying out the test;

) date of the test;

1) name of the source providing the sample;

1) sample reference, including the date of production;

) name of the person taking the sample;

1) annex and/or relevant British Standard in which the test method is specified;
1) name of the test;

) test result; _

) any pertinent remarks about the sample or test result.

farking BS 7263-1:2001 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a claim by or
dchalf 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 confurmisyv.
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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
1s common to all products within that family.

NOTE Examples of such families are:

— strength family: paving flags manufactured using the same type of materials and production methods, irrespective of
dimensions and colours;

— surface family: paving flags with face mixes having the same prime aggregate used in the mix, e.g. natural river gravel,
crushed granite, porphyry, basalt or limestone, and the same surface treatment of the finished product, irrespective of dimensions
and colours. .

A
A.2 Type testing
A.2.1 Initial type testing

NOTE Where the product has previously beén tested in accordance with the procedures in this part of BS 7263, 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 tyf)e or fainily
“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. N

‘The sampling, testing and conformity criteria for initial type testing shall be as specified in A.2.3.
A.2.2 Further type testing ~* -

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 Ezamples of changes necessitating repeat tests are:

— change from natural river gravel to erushed rock aggregates;

— partial substitution of cement by additions;
- partinl substitulion of aggregate by recycled concrete.
For abrasion, weathering and slip and/or skid resistance, type testing shall be repeated periodically at the
frequency specified in Table A.1.

Table A.1 — Periodically repeated type testing

Property Frequency
Abrasion (classes A2, A3 and Ad) ' Once per year per surface family
Weathcring resislance (class W2 only) Once per year per surface family=
Slip and/or skid resistance Once per year per surface family
» If, for a surface family, the result of & 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.
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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

Property

Requirement
specified in

Test method in
accordance with

No. of
paving flags

Conformity criteria

Shape and dimensions

5.2

Annex Bs

gb

Each paving flag shall meet the
requirements.

Weathering resistance
(class W2 only)

5.3.2

Annex D

3

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/m2.

Bending strength

5.3.3

Annex E

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.

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. .

Abrasion resistance
|(class A2 only) ‘

5.3.4

Annex F_

Each paving flag shall meet the
requirements. ) o

Slip/skid resistance
(only where tested)

5.3.5

Annex G

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.

Appearance

5.4.1

Annex H

gb

No paving flag shall show cracking,
flaking or delaminatione.

& B.6 applies only to paving flags with a facing layer.
b 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 shall be recorded.

NOTE Type testing is normally carried out with the manufacturer’s test equipment.

10
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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);

- ¢) details of any finishes or treatments to be used, if applicable (see 5.1):
nt) 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);
1) 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);
1) 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 cﬁteﬂa 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 systeln 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
part of BS 7263. :

Product testing shall be carried out either in accordance with the test methods specified in Ahnex 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 F, Annex G and Annex H.

The results of product testing shall 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 necessary steps
1n order to rectify the shortcoming.

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

© BST 08-2001 11
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Annex B (normative)
‘Measurement of the dimensions of a single paving flag

B.1 Preparation
Remove all flashings and burrs from the paving flag to be measured.

B.2 Overall dimensionéﬂ

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 dver the
specified length £1 mm, as shown in Figure B.1 and Table B.1. -

" B.4.2 Procedure

Using the largest apprbpriate 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.

12 ' © BSI 08-2001
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Dimensions in millimetres
25 ' ‘
f%‘ | Gauge block

\
Figure B.1 — Notched straightedge and gauge

Table B.1 — Dimensions of notched straightedge and gauge

Dimension 4 Dimension X Dimensio‘n Y
mm mm mm
300 v 1.5 2.5
400 2.0 3.5
1500 2.5 ‘ 4.0
800 4.0 6.5

‘© BSI 08-2001 13
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Dimensions in millimetres

30 20 10 ¢

. Figure B.2 — Calibrated sQuare

2 Procedure

1g 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

2 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.

ird the measurement to the nearest millimetre.

Test report

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

1ex C (normative)
npling and testing of a consignment in case of dispute

General

1e 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.1.

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

21 The location used for visual testing is normally the site or the factory.

: the exception of the test for visual properties, all tests shall be carried out in a laboratory agreed by
the purchaser and the manufacturer. The purchaser and the manufacturer shall both be given the
rtunity to witness the sampling and testing.

12 The manufacturer'stest 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.1 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.1 — Sampling and testing plan

Property Requirement specified in Test method in No. of paving ﬂags
accordance with
Shape and dimensions 5.2 Annex Bs 3b
Bending strength 5.3.3 Annex E 3
Appearance 54.1 Annex H 8b
* B.6 applies only to paving flags with a facing layer. '
'I* These paving flags may be used for subsequent tests.

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

Property Requirement specified in Test method in No. of paving flags
accordance with
Weathering resistance 5.3.2 Annex D ] N E
Abrasion resistance ' 5.3.4 Annex F 3
' Slip/skid resistance 5.3.5 ‘ . Annex G » 4

Annex D (normative)
Method for determining weathering resistance

D.1 Principle

A test specimen is preconditioned and then subjected to 28 freeze/thaw cycles while the surface is covered
with a 8 % NaCl solution. The material that has scaled off is collected and weighed and the result expressed
as a mass per unit area of surface.

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

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

A}
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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) mm2. The bowl shall be filled 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, 0.1 mm to 0.2 mm thick.

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
nd sodium chloride attack.

Spray bottle, containing potable water for washing off scaled material and washing salt out of scaled

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

Filter paper, for collecting scaled material.

Drying cabinet, with a temperature of (105 + 5) °C.
Balance, 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?,

aall 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.

1e test specimens are at least 28 days old, flashings and loose material shall be removed.

cimens 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

er 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
‘heet 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
zet illustrated in Figure D.1 has proved suitable. ‘ ’
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Overlap

Rubber . Sealant string
heet .
e | Rubber sheet /

Sealant
string

A

XN
AN

Test Specimen
surface

Figure D.1 — 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 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+ 2) mm, This shall be maintained for (722 2) h at (20 + 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 matcrial (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

© BSI 08-2001 17




63-1:2001

Temperature
Poiythene measuring device
sheet
Test
Freezing surface
medium

DLV S
S e A N .. - —....-_' - P

JOSRS BRI N R R -4l
G el T e et T Y 1 Sealant
‘ string
)
Specimen

Rubber sheet Thermal insulation

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

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

ated freezing and thawing.
ng the test the time-temperature cycle in the freezing medium at the centre of the surface 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 7Th but not more than 9 h.
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~Z_ 7

([>0°C:7hto9h]

Temperature, °C

L
=)

Time, h

Figure D.3 — Time-temperature cycle

NOTE The break points specifying the shaded arez are given in Table D.1.
Table D.1 — Co-ordinates of break points

Upper limit Lower limit
Time Temperature Time Temperature
h °C h °C
0 24 0 16
5 - 2 3 —4
12 -14 “ 12 -20
16 ~16 16 ~20
18 ' 0 20 0
22 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

If a cycle has to be interrupted, the specimen shall be kept in the frozen state between —16 °C and —20 °C.
If an interruption continues for more than 3 days the test shall be abandoned.

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 keepa (5% 2) mm layer on the surface of the samples,
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After 28 cycles carry out the following procedure for each specimen.

a) Cblledt 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) Poﬁf 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.

¢) Dry the filter paper and collected material in the drying cabinet (D.3.13) for at least 24
at (105 £ 5) °C. ‘

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.

D.6 Calculation of test result

Calculate the mass loss per unit area, m, of the specimen in kilograms per square metre (kg/m?) from the
- following equation:

_M
m= =

A
where '

M _ is the mass of the total quantity of material scaled after 28 cycles, in milligrams (mg);
A is the area of the test surface, in square millimetres (mm?).
D.7 Tést 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?2);

¢) mass loss per unit area of the specimen.

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

E.1 Apparatus

E.1.2 Packing pieces (optional), with a width not exceeding 25 mm. Their thickness shall be {(4+1) mmand
they shall be at least 10 mm longer than the width of the specimen.

B
P — - a—
L~ /’//j N -7

Figure E.1 — 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 cases
use sawn 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 in water al {20+ 5) °C for (24 = 3) h, remove, wipe dry and test immediately.,
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ecimen shall be 25 mm unless this results in a

\ree times the thickness of the specimen, If the span is less than three times the
\nce between the bearers and the edge of the specimen shall be reduced to half the

ecimen. The actual span shall be measured and recorded.

. symmetrically on the bearers of the transverse testing m
d with its shorter side parallel to the supporting bearers.

ce profile of the specimen, any one of the following sh

en the supports and the edge of the sp

achine (E.1.1), with its upper

surfa all be used at the discretion of

eces;
H] (E.1.2);

inding.
-hout shock and increase the load uniformly so that the required load 1s reached

Record the failure load, P, to the nearest 100 N.

of test result

ngth, T, in megapascals (MPa) of the specimen tested from the following equation:

lure load, in newtons (N);

stance apart of the supports, in millimetres (mm);
dth of the specimen at the failure 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).

shall include the following information (see also clause 8):
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.1 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

f_l}3.1 Wearing machine (see Figure F.1), comprising a wide abrasion wheel (F.3.2), a mobile clamping
Holley (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.

¥.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 or
Figure F.4)}.

The flow of the abrasive material from the flow guidance hopper shall be at a minimum rate of 2.5 Vmin
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).
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Figure F.1 — Principle of operation of wearing machine
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]

Dimensions in millimetres
L] ety Flow
guidance
‘ hopper
Flow guidance b2l te PP
Slot
hopper
|
1
J Slot
/0N \
+| —_— - — -
N
- —
1 + .
y \ l W ~=— Inclined
i side
a '
Y |
i~
c
-l-———P—-—
Vertical side
abec>10
. Plan view
Plan view
a) Cylindrical hopper b) Rectangular hopper
Figure F.2 — Position of the slot in the base of the flow guidance hopper
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Dimensions in millimetres

Flow guidance hopper
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] - abrasion
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Slot Y
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Side view
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I e
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2001

A

Plan view

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

Flow guidance hopper

| Wide
! ] abrasion
| | |
~'y
,I [ Wy
5
253 55 [ =)
[ -]
Slot i
Specimen
Side view
Flow
guidance  Wide
hopper abrasion
Slot wheel
TN [ /
[ 4 o
T =2y
Specimen
1105 —we=fle
2001
Plan view

Figure F.4 — Position of the slot relative to the wide abrasion wheel —
Rectangular hopper

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

F.3.7 Surface dye, to facilitate the measuring of the groove.
NOTE A marker pen has proved to be a suitable tool 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 Diéital calliper, for 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 1 1 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 filied 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 B, = (1.6 £ 0.4) um.

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;
¢) 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 paving 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
with B.4 in two perpendicular directions, but over 100 mm.

If 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 material 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 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 (I; and L) of the groove
(see Figure F.5).

Draw 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 limits
{!; and Iy) 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. : :

NOTE Some surface dye can be removed above the groove by action of the abrasive. This should be ignored in produ'ci.ng line {;,
which should be drawn where the sample surface is abraded. -

Dimensions in millimetres

Specimen I-'—A {
K .v‘. q:-@»_‘ Specimen 03 l 0] /
b oot Lt .o gy b —Be
REARRTN .Z
s o -% Groove
Y SRR ~~— A C
i ‘Q ' %6_ . .'.: _.: \ I
| =y _Q.w', 1] B D
PR R !
AN IR
- - 7-. -~ of
o T - \
A fé‘f';ls.".'. N
i fu . “.- . “[Lq_- | -
SN
1
A-A 1
l——A
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 Asan example of a test result, if the calibration value is 19.6 mm and the dimension of the groove is 22.5 mm, the result
is 22.5 4+ (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).
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Annex G (normative)
Method for determining the slip/skid resistance value

G.1 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 USRYV 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 Préparation of test specimens

Obtain a sample of four paving flags of the same family (see A.1) 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 = 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.

Carry out the pendulum test on each of the four spécimens 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 with 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 shding 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.
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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.

Calculate the USRV of the sample as the mean of the values obtained for the four specimens.
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.
Larger specimens, typically 200 mm % 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 specimé‘n'.':"
Calculate the PPTV of the sample as the mean of the values obtained for the four specimens.
'G.4 Test result- o . -
‘The 's]iplskid 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 USRYV of the specimens;
“ b) the mean PPTV of the specimens;
¢) the slip/skid resistance value of the specimens;
2’ d) the number of this British Standard (BS 7263-1);
" 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.1 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 a square.

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.
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jpection

:sting

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

Method

Frequency®?

See 5.2

Annex B

Three paving flags per
production line per production
day

Annex I

h 1See 5.3.3, Table 7 and [Annex E

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

See 5.4.1

Visual check

Daily

Annex H

In case of doubt (sample of 10
paving flags)

2s not include type testing (see A.2).

storage and delivery

2 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 [Visual check Daily
the product conforms to
clause 7
To ensure segregation of Visual check Daily
non-conforming products
To ensure the correct delivery [Visual check Daily
age, loading and loading
documents
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3 Definitions

For the purposes of this British Standard the following definitions apply:

3.1

kerb

precast. unre 'F f reed concrete unit (including channels, edgings, quadrants, angles ste) intendad w
separate swrfaces ai the same or different levels to pm\.ld

o

— ph\'sicai ar vizual delineation or containment:
— drainage channels, individually or in combination with other kerbas;
- geparation between surfaces submitted to different kinds of traffic
3.2
complementary fitting

uniz that is used as a transition plece for changes in direction, shape cr height or a small piece to complete
a line

NOTE A complementary fitting can be part of a kerb, channel, cte.
1ace

surtface intended to be seen when in use

4

bed face

tower surface in contact with the ground after laving
i=} o =

(o]

oo

)
chased side face

ide face of a Karb having a recessed profile

t
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ArTis

part of a kerb where two faces meet

MOTE  Anarsis can be oevalled, rovaded, chomtered. radiusad or splayed,

3.9

chamfer

oy

worizontal or vertical dimensions exceeding 2 mm

hevelled arris with
3.10

secondary processing
to

manufacturing process exture a whole kerh or any of 1ts surfaces, carried out after bazie manufacrurs

Detou. or after hardenin

3.11

vwork dimension

.J('

dimension of a kerb specified for its manufacture
12

actual dimension

dimension ot a kerb as measured

3.13

overall length

length of a kerb. excluding any interlocking features or spacars

3.14

height

distanve between the bed face and the top of a kerb

3.13

reference line

lire to which the kerb is intended to ke laid

3.186

slip resistance

ability of a ‘kerb to resist relative moveme een a padesirian foor and the trafficked kerb surfac

3.y

49

i
o
."[:

skid resistance

abitity of a kerb to resis: relarive movemen: between a vehicle tvre and the trafficked kerb surface
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Kerbs shall be preduced either with 4 sing
: [1‘ aha are produced Wl
ninimum thick

the aren declar

5 oI

PO P
Sl l;:.’

11 be permis
nUrize aral and verticnl
dise 1et{" i ot the manulaciuret. The dimensions
documentation (A.3.1).

ﬂul‘i e L‘eu.ut:f

15 da chamfered.

srihed

NOTE A havelled arris with dimensicns exceading 2 m

Ifa kerb is produced with t m"iionm and/or decorative profiies, Lh
work dimensions of the kerb, Ifa kseb iz produced with su x-‘";.\,ea tha
rreared chemically, thess f‘il‘.lshf\ or treatments shall be ar the dlsm eii

and treatments shall be declared in the manutacturer’s production con

H

In the event of a dispute regarding the quality of a consignment of kerbs, the
Annex £ shall be followed.

5.2 Shape and dimensions
3.2.1'Work dimensions

The work dimensions of designated kerbs shall be as shown in Annex K. The worle dimensions of kerbs of
ather shapes and sizes shall be at thp diseretion of'the manufacturer, The work dimensions used tor these
kerbs shall be declared in the manufacturer’s production control documentation (A.3.1).

5.2.2 Radius kerbs

Radius kerbs shall be either convex {external) or concave {internal), az shewn in Figure 1. The ty
survarure (convex or concave) of a radius kerb shall be dete1 mined according to the re *ertw, 2 line.
in Figure 1. The work dimensions of the radius and overall length ot a radius kerb shall be decla
marnufacturer'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,

MOTE The preferred radii for radius kerbs amd channels are shown in Table 1,

o Bai 93-2001
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Table 1 — Convex and concave radii for kerbs and channels
Type of kerb Preferred radii®
m

Convex oniy

by — O
jo

]
[

Concave and convex

by oand LY

5.0
10.0
15.0

+ A right-angled curve with a unit fengsh of 780 mun reguirez only full-length units when using these radi,

o

Table 2-— Tolerances for work dimensions

ions of a single kerb are measured in accordance with Annex B, the tolerances shall be as

min, 3mm. max. 10 mm {min 3 mm. max. 19 mm |3 mm measured over 350 mm

Ciass Length Width or height Siraighiness and bow
Dl =1 % to nearest mm £3 % to nearest mm =2 mm measured over 250 mm to 430 mm

o350 mm

—

D2 =3 mm =3 mm =1 mni measurad over 230 mm

=2 mm measured over 550 mm

o 420 mm

0 330 mm

For kerbs with functional or decoratis
manufacturer. These tolerances shall
documentation (A.3.1).

The diftference between anv two measurements of o single dimsnsion of a single kerb shall not excsed 5 nmin

s
o
=y
o
s
[
473
U

except for kerbs with decorative profiles or 31
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3.3 Phyesical and mechanical properties

5.0.1 Complemeniary fiitings

When radius key nrs, angles, ete. and comple
L0 Litis part ot B e deemed to conform ta this
az teust the &ame oncret,e qua'm as kerbs that conforn:.

Vihen kerbs are testad in accordance ,vi }" Annex D, class
yalae of the test rasulis as spcuhe i in

rasistanes shall be assigned class W l.

Table 3 — Weathering resistance classes

SR N T N

mean value (xatm )

g T A e TS i S LA S T Ly - gt e N v e et foweia e e

Muss loss afier wenthering test

Wi No penozmance determined
W2 <1.0, no individual value =1.5
W3 Manufacturer's declared va lue (A.3. 1)

NUTE The manufacturer's declared value is usually appiied to secondary processed products.

3.3.3 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 o the

values
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

apecified in Table 4. No individual result shall be greater than the specified value. F..Lml[l!:\. of kerbs

Class Degree of abrasion
. mm
Al No performance determined
A2 26
A3 Manufacturer’s declared value (A.3.1)

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

5.3.5 Sllp/skld 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 the lower of the

_values.cbtained for the unpolished skid resistance.and the_polished pendulum test. Families of kerbs_ that
have not been tested for slip/skid resistance shall be assigned class 51.

NOTE This is not

required unless the kerbs are to be laid as channels in a trafficked area.

Table 5 — Slip/skid resistance classes

Class

Mean slip/skid resistance value

S1 No performance determined !
S2 =35 |
S3 243 |
Sd Manufacturer's declared value (A.3.1)

NOTE Korbs of class 32 are suitable for use in pedestrian areas and kerbs of class 533 ara suitable for use in wehicutar areas.
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4 Visual properiies

o,

1 Appearonce

M

aceordance with Annay H. the anper face of Kerbs shall not exhibis defectz such a

Y batween the lavors.

NMOTE Efflorescence is not delererions o the meckhanenl and physical performance of kerbs.

3.4.2 Texture

If kerbs ars produced with 4 speciai amtme texture, the texture shall be at the dizcretinn of the
manufncturer. Tn pmpprtmb of the textured su 1& ce shall be declared in the manufacturer’s grc‘.d:_ec:iou

conirol dm'umentanun {see A.3.1), Kerbs with a special surface tewture shall be deemead to contorm to this
part of BS 7263 if, when examine 2 dance with Annax H, there are found to be no significant visihle
c‘ ifferenc es to any nnp1es suopueu by the man utactuler a“\d pprove d b,r the ercHasgr

5.4.3 Colou)
NOTE 1 Colours may be provided in o tfacing laver or throughott a kerb at the manufacturer’s discretion.

Kerbs wmamma colours 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 differencss in colour to any samples supplied
by the manufacturer and approved by the purchaser.

NOTE 2 Variations in the colour consistency of kerbs cun be caused by unavoidable variations in the shade and pruperties 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.
Kerbs produced by the manufacturer shall be subjected to type testing in accordance with A.2.

The manufacturer shail 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 [
NOTE 1| Anexample 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 kerbs conform to the
requirements of this part of BS 7263 and to demnonstrate that kerbs have been assigned the correct class marlings.

7 Marking

The tollowinyg 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} identihication of the manufacturer or the factory;

b) date of production;

o) dass(es) where applicable (see Table 6),

d) the number of this British-StandardU;

e) identification of the product (i.e. concrete kerb units).

Table 6 — Classes and their identlification

Parameter Class marking
Weathering resistance . W1, W2or W3
Abrasion resistance Al, A2 or A3
Dimensions Dlor D2
Slip/skid resistance ‘ S1, 52, S3or 54 “ﬁ:

9 Marking BS 7263-3:2001 on or in relution to u product represents a manufacturer’s declaration of conformicy, i.e. a claim hy or
on behalf of the manufacturer that the produu. meets the requirements of the standard. The accuracy of the c_l'um 1s zolely the
claimant’s responsibility. Such a declaration is net to be confused with third-party certification of conformity.
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) name of the orga

t) name ot
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the person carrving out &b
¢) date of the teag;

dj the name of the source previding the sample:

e) sample reference, inzluding the date of production:
b rama of the person taking the sample;

o) annex and/or relevant British Standard in which the test method 1s specitied:

Ny -—
B T A S RS !";).; LRI TR LS TR ¢ L

SRR D e et

1) test result;

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

P

-© B3I 08-2001



23 7263-3:2001

Annex A {normative)
Manufacturer's evaluation of conformity

Y
peat

Al Ganera

{

he purgiss of westing,

Fort
R 1 e RN thas t
13 commen o atl producss within that §

(WS

De gronwed ako famiies witers e vadu U seiectad poopere

MNolE Examples ¢ such families are:

dhe sanie t secf materials and producowen methads, irresgetive of ditaensiais o

colours:

— surface family: kerhs wirh face nux=3 hoving the <ame prim? a3

and the same surface treitmen

gate ased in the mix, e anoarid river aras

PN LR § LS

of "he finished product, irrespoctive of dimensions and

gramce, porphyry, hasalt or limestons
C

celours
A.2 Type testing
A2.1 Initial tvpe tesling

NOTE WWhere the product has previcusly been tested in accordance with the procedures in this part of BS 7263, the resulis mayv be
used to satisfy imibial type testing.

Initial type testing shall be performed at the beginning of the manufacture of a new product type or a family
of product types, or on the setting up of a new production line, to determine whether the achieved propertiss
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 in A.2.3.
A.2.2 Further type testing
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 tvpe
tests shall be repeated for the selected property.
The sampling. testing and conformity criteria for further type testing shall be as specified 1n A.2.3.
NOTE Examples of changes necessitating repeat tests are:

— change froin natural river gravel to crushed rock aggregaces;

- 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 1.

Table A.1 — Periodically repeated type testing

Property Frequency
Abrasion {classes A2 and A3) Once per year per surface family
Weathering resistance (classes W2 and W3) Once per year per surface familya
Ship and/or skid resistance (classes S2, 83 and S4) Once per yvear per surface tamily
s If, for a surface family, the result of 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 fultilled.

w
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A2.3 Bampling, testing und conformity eriteria for initial and f_lrthey tvpe testing

The aumbper of kerbs to be tesied shall be tn accordancs with Table A2 for the select

Tanle A2 — Sampling plan and conformity criteria for initial and further

Property Requirement Test method in No. of Conformity criterin |
specified in accordance with kerbs

Shape and 5.2 Annex Ba 3b Each kerb shall meet the requirements. |
dimensions . .
Weathering 5.3.2 Annex D i3 The mean of the three results shail be not
resistance (only greater than 1.0 kg/m2and no ‘.n(’lt viduat
whare tested) ‘ result shall be greater than 1.5 g,fm"f_ :
Be nding 5.3.3 Annex [ 3 The mean strength of the kerbs tesied |
st ro.mrh bhall be not 185: than 4.2 MPua and no
e S T S e A TR R DL T A A T A T T e e TR T e o R T A T Taonn s St I e w

strength lessthan 3.8 MPa.

Abrasion 5.3.4 Annex F 3 Each kerb shall meet the requirements
resistance (only
where tested)

Slip/skid 5.3.5 Annex G 3 Class 82: the :hp/-.kxd resistance shall be |
resistance (only ' ‘ not less than 33.
where tested) Class 83: the slip/skid resistance shall be

not less than 45..
Class S4: the slip/skid resistance shall be
not less than the manufacturer’s daclared

value.
Appearance 54.1 - |Annex H 3b No kerb shall show cracking, flakiny or
' delaminatione. :
4 B.3 applies only to kerbs with a facing layer.
b These kerbs may be used for subsequent tests.
Detlamination applies only to kerbs with a facing layer.
The type testz 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.

© BSI 08-2001
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A Produstion control system

A.2.1 (General

procdluction confrol svetem 3 and maintained by the manufacturer,

cified or declavad values,

L "This s to vnaure that the produnis
Tha documentation fr e production contro! system shall contain the fellowing information:
a7 production control procedures and responzinilitiag;
o) details of pl‘OdLlCth‘.’l pmceszes:
¢y materials to be used i the kerbs (see clause 4);
dy dimensions af any chamfars to be included in the kerbs, if applicable (s8e 5.1);

s of any finishes or treatments to be uaed 11 Mpohaa le (bet a.1);

T A s SRR S LA

TR e

imensions for IlOl’l deawnate

g) radii and overall lengmh_s of radius kerbs, if applicabie (see 5.2.2);
b) tolerances for kerbs with decorative profiles, if applicable (see 5.2.3):
1) weathering resistance values, if applicable (see 5.3.2 and Table 3);
1) abrasion resistance values, if applicable (see 3.3.4 and Table 4);
k) slip/skid resistance values, if applicable (see 5.3.5 and Table 3);
1) details of any spécial 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 controtl values or criteria are not met;
q) test reports (see clause 8§, B.6, D.7, E.5, F.9 and G.3);
r) procedures for marking, storage and delivery control.
MOTE 2 An example of a production con!;roi 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 _
part of BS 7263.

“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 applying alternative test methods with a proven
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.3.3 Non-conforming products

If the results of the tests on a product are u'l:,ah:.tactory the manutacturﬂr 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.

10 o BST 08-2001
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Annex B (normative)
Measurement of the dimensions of a single kerb

B.l Prepararion

Eemove all Hlashings and bures from the kerb to be measured.
=

BE.? Dimensions

B.2.1 Length

Using measuring equipment with a precision of 5.5 mm, measure the averall length of the kerh at the fron:
and back, at 10 min above the bottom of the kerb, to the nearest whole millimetre. Do ast includs any chase
and draw in the measurements. Record the two measurements. Caloulate and record the ditference
between the two measurements.

L A e T e T B IR D L TR S e T T L B G T A N e T S IR T T e ST B T SRR IR e

R -2 & 2 "V7 f{ l‘.,h;_-::;;:.—:m:':.‘.».‘-:.::ac.n,:-_-:_’:‘mt_fm:_-;_:.x»;;;-_m;: L R

o R A T R R e e P A e

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

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 meas uremen s in whole millimetres and the calculated difference.

B.3 Strawhtness and bow

Using measuring equipment with a precision of 0.1 mm, measure the maximum convex and concave
denamon along the traffic face. Record the measurement.

B.4 Radius kerbs

Measure 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 laver at the
broken or sawn face where, by visual inspection, the value 15 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).

L
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Annex C {normative)
Sampling and testing ot a cons 1“1]”‘1“83‘1{ in case of dispute

1 General

In the event of a dispute regarding the auality of a consignment of kerds, the procedure specified in this
annex shall be followed. The properties o be tested shall be resiricted fo those that are in dispuie.

The properties to be tested shall normally be restricted 7o those specified in Table Cit

ts for any other pwberneb The purchas
gy shall perform the test together an thas

The test for visual properties shall be carried our prior 0 the tes
and the manutacturer shall agree a location for tha rest and the
location. :

NOTE L The locarion used {or visual resting ts-nermally the site or

LT e T L R L SR T A
: hc plrchaser and NUTACTUTEE.
opportunity to witness the sampling and Leacmg.

NOTE 2 The manufactucer's test equipment mayv be used to carry out the tasts.
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. 1
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 ot up to | 0G0 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.1 — Sampling and testing plan

Property Requirement Spec‘iﬁed in Test method in accordance with -~ No. of kerbs
Shape and dimensions {5.2 ) Annex B2 : BED
Bending strength 5.3.3 Annex E- 3
Appearance 5.4.1 Annex H : 3b
a "B.5 applies only to kerbs with a facing layer.,
b These kerbs may be used for subsequent tests.

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

Property Requirement specified in Test method in accordance with | No. ot kerbs
Weathering resistance [5.3.2 Annex D ‘ 3
Abrasion resistance 5.3.4 . Annex I , 3
5.3.5 ' Annex G , 4

Slip/skid resistance

12 © B3I 08-2001
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Annex D {(normative)
Method for determining weathering resistance

D.L Principle

A test spech 1en s ;zrmndmmcu arvl then subjected o 28 freeze/thaw cyeles while the surfuce is coverad
with a5 % Nall solution. The material that has scaled off 1z colected and weighed and the result expressed
as a mass per unit area of surface.

D.2 Marerials
D.2.1 Poiable water
D.2.2 Freezing mediam, consisting of a mass fractioa of 87 % porable water and a mass fraction of
3% NaCl

D.2.3 Adhesive, resistant to. the environ mental conditions, used in the t test, for gluing. the rubber s

AN AT AR R T e e L S S e e ST e == S L':u,,“!:n-’!,

the concrete specimen.

NOTE Contact adhesive 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 o
fill in anv chamfer around the perimeter of the spectmen.

.3 Apparatus
D.3.1 Sauw, for cutting the concrete specimen.

D.2.2 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 = 5) min.

The evaporatlon shall be mea:urpd from a bowl with a depth of approximately 40 mm and a cross-section
area of (22500 + 2500) mm?2. The bowl shall be filled up to (10+ 1) mm from the brim.

D.3.3 Rubber sheet, (3 + 0.5) mm thick, rebmtant 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/mK or other equivalent insulation.

.3.6 Polvethylene shéet. 0.1 mm to 0.2 mm thick.

D.3.7 Freezing chamber, incorporating a time-controlled 1ef11°=eratmg 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 ves;el shall be suitable for use up to 1‘70 C and shall
withstand sodium Ll‘\luude attack.

----- o= = - -D:3:10-Spray-botile, containing-potable water-for washing off scaled. materlal andwashingsaltout of scaled _ _ .
material.

D.3.11 Paint brushk. 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 Drving cabinet, with a temperature of (105 + 3) °C.

D.3.14 Bulance, with an accuracy of =003 g

£ BSI 08-2001



D4 Py eparatm_‘ nftesr specimen

1 face area gras 3000 mmt which

o and sh e a unitorm thisk mm. A Kerdh shall
he a2t le: :t 71' \ht old when d specimen {3 curn tvom (1,
ld. flashinzs and lopse matseriat shall be vamoverd
amber (1D.3.2). Thereshall be a minimum air space belween
be cured for (163 £ 3) h.
The rubber sheet {D.3.3) shall be glued to all surfaces of the specimen sxcept the
adhesive (D.2.3). Sil: lL(_;n rubter or other sealant {(D.2.4) shall be uwsd £0 fitiin
13
u

erimeier of the specimen :md to ptu.ul-a a :eal around the tes

bzt A T

\IOTF Thx. ad‘mmv\, wf‘ﬂLilL. normdlh he splead on c‘.e conerete surfaces as wall as onthe rubber surtaces. Tt he manner of gluing the
rubber sheet lluswated in Figure D1 has proved suitable.

Ovarlap

R A 1 B

Rubber Sealant string

sheet .

Rubber sheet

Sealant \ / \
string ?
v
>
RN
Test - ‘ . ' . Specimen
surfaca

Flﬂ'uxe D.1 — Example of the cross-section of a specimen (right) and a specimen seen from
above (left)

Using the vernier calliper (ID.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 = 2) mm. This shall be maintained for (72 = 2) h at (20 = 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 (3 = 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 evaporazing by applvinc a horizontal
yolyethxlene sheetr (D.3.6) as shown in Figure D.2. The polvethylene sheet shall remain as tlat as vossible
throughout the test and shall not come into contact with the freezing medium.

14
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| Raealant

string

. .

R T R R AL
A R R RS R X
\ Specimen

Rubber shaat Thermal insulation

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 trom 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 surtace 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.

2 B3[ 08-2001
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Time, h

. Figure D.3 — Time-temperature cycle

NOTE The break points specifying the shaded avea are given in Table D.1.

Table D.1 — Co-ordinates of break points

Upper limit Lower limit
Time - Temperature - Time . ° Temperature
h °C n °C
0 24 0 : 16
5 - 2 . 3 ' - 4
12 —-14 : 12 —-20
16 -16 16 —20
is 0 20 0
22 24 24 : 16

Using the thermocouples (8.3.8), continuously record the temperature in the freezing medium at the centre
of the test surtface 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
cvele of the test on a specimen within (0 = 30) min of it being placed in the freezing chamber.

If & cycle has to be interrupted, the specimen shall be kept in the frozen state between —16 °C and -20 °C.
It an interruption continues for more than 3 days the test shall be abandoned. )
To obtain the correct temperature cyvele 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 pertod further solution of 3 % NaCl in potable water shall be
added if necessary in order to keep a.(3 = 2) mm layer on the surface of the samples.

03-2001
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at fﬁ L- AT 3 Ll'-’:"d from th

smaining NaCl

) Dry the Alter paper and collected material in the drying cabiner (13.3.13) for at leaszt 24

ac (105 =3y °C. .

dy Using the balance (D.3.14), determine to £0.2 g tha dry mass of the scaled 1
atlowance tor the filter paper.

_.D.6 Calculation of test result

S TR ST, S TR T IE ER ma

Calculate the mass loss per unit area, m, of the ~pec1men in l\llog"‘dr".: per square metre (keg/m?2) from the

following equation:
A

where

M is the mass of the toral quantity of material scaled after 238 cycles, in milligrams (mg);

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 surfabe, in square millimetres (mm?);

¢) mass loss per unit area of the specimen.

material, making dus
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Annex E (normative)
Method for measuring bending strength

E.1 Appavatus
E.1.1 Transverse testing machine, with a scale havi
device that can induce 3-point bending into the

3p
he supports shall be at [east equai to the width o

i
thraugh a swivel Jmm on a {10 = 1) mm diameter pa isteel

£.1.2 Plvwood packing, (4= 1) mm thick and (30 £ 3) mm square,

TR e T P R L R

NIF,‘

hg kerb to be tested and the load shall be apphied
a l. with a minimum Lh;Cl’\"‘bab of 20 ram
ower tearers shall be parailel and rigid, and round, or rounded to a radius of (20 £

ng an accuracy of =3 % over the range of the
anticipated test loads and capable of incréasing the load at specified rates. It shall be eqnq,,qed
yeclmen without torsion (see Figure K. 1) The
it

Figure E.1 — Principle of operation of transverse testing machine

E.2 Preparation of test specimen

Use whole kerbs and. if necessary, remove any burrs, high spots, ete. If a face is rough, textured or curved,

prepare it by grinding or capping to receive the siteel pad.

Immerse the specimen in water at (20 = 3) °C for (24 + 3) h, remove, wipe dry and test immediately.

18
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E.3 Procedurse

3

en shall bs atleast 30 mm an:
‘ N

he specimen, 23 ptaced i the

SUPRGets as 1
suppores shall be at le .t four times the depih o

s

T

@

el £
- "
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machin
The actual span shall be measured and recorded.

Place the specimen s_*;mmetri allv on the bearers of th

e ing machine, with its grearer crosa-zoctional
dimension horizontal, and place the vlywood packing {E.1.2) u

Inder the steel pad.

Apply the load vertically within 3 mm of the centre of the cross-section of the specimen, raking into accoun:
its shape.

Apply the load without shock and increase the siress at & vate of (0.06 = 0.02) ¥Pa/s until the specimen
fails. Record the failure load, £, to the neavest 100 N.

E.4 Calculation of results e

ARG T NRLATER IR, o LT L AR -t R A T e T R T N S

Using the manufacturer’s work dimensions, (:fllLulate the 5erond moment ot area, l' abou-. a horu'wt;.. axis
chmucrh the centre of the area of the failure plane.

RTTION T AN R IR TR S AT ONE B AN LR L AT LR

Calculate the strength, T, in megapascals (W Pa) of the specimen tested from the following equation:

T = PxLxy
4]
where
P is the failure load, in newtons (N);
L is the distance apart of the supports, in millimetres (mm);'
I is the second moment of area, in millimetres to the power 4 {(mm+),
v is the distance from the centroid to the extreme tensile fibre, in millimetres (mm).

Record the individual result, T. in megapascals (MPa).

NOTE Values of [and y for designated kerbs are given in Annex K.

E.5 Test report

The test report shall include the following information (éee 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

F.1 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 matericl, comprising fused alumina with a grit size of F80 in accordance with
BS 1SO 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

F.3.1 Wearing machine (see Figure F.1). comprising a wide abrasion wheel (F.3.2). a mobile clamping
trolley (F.3.3), a storage hopper (F.3.4), a flow guidance hopper (F.3.53). and a counterweight.

F.2.2 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 (80 = 3 s

,..
o
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F.3.3 :d by a coutnnerwagnt co move [jorwards Lo che
wheel

Fia ._Nr)f ege fu APLET, which shall contain the abrasive material shall feed into the flow guidance
nepoer. It shall have one or 1wo con 1ives e cui ut of the abrasive materizl When two
valves ars uzed, one shall oe used o reguiate the : of Tlow and can be permanently set while the other

shall ba used to turn the flow on and off,

F.8.5 Flow guidaace hopper, which shall be sither eylindrical or rectangular and shali have a slotted outlet
(see Figure 7.2). The ‘eh.g-,h of the slot .:l‘ Ube (45 = 1) mm and the width shall be (4 = 1) mim. The bady of
the flow cuidance hopoer shall be at least 10 mun bigger than she slot in all directions [sea Fim;w £.2a)],

unless the hopper is rectangular. with at [east sne of the sides inclined down to the long side of the slor, in
which case there shall be no dimensional limitations [see Figure F.2bj].

. The distance of the fall between rhe slot and Ebf_.:"}'L_ 9‘ f the, uylde_ab“asmn»_yyl"ee] shall be

“lhe flow of the abrasive shail be I mm to 5 mm behind the leading ﬂdwe ot the wheel ( s-
Figure F.4).

The flow of the abrasive material from the flow guidance hopper shall be at a minimum rate of 2.5 /min
onto the wide abrasion wheel. The flow of abrasive shall be constant and the minimum level of the abrastve
material in the flow guidance hopper shall he 25 mm (see Figure F.3 or Figure I .4)..

20 ) . ¢ B3I 03200
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Figure F.1 — Principle of operation of wearing machine
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b) Rectangular hopper
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Figure F.2 — Position of the slot in the base of the flow éuidance hopper .
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Figure F.3 — Position of the slot relative to the wide abrasion wheel —
Cylindrical hopper
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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 o be a suizable tocl 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 rucler. for measuring the abrasion groove,

F.3.11 Digiial caliiper, for measuring the abrasion groove.

o BS[ 082001
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F.4 Calibration

Tre "Dp“l.-.. rus shall ca] srated after grinding 400 grooves or every 2 months, whichever 15 the ja=sar,
and every time thera is a new npsrator, a new patch of abrasive material, or a new abrasion whes!

The flow rate of the abrasive material shall be verified by pouring the matérial ficm

1ppro~c1..ﬂ ately LOO mm into a pre- \‘ac‘JhE‘C] rigid container with a smooth rim. of hoig

of approximately 11 volume when filled to the top. As the concainer fiils, the pouring!

to maintain approximacely the 100 mm fall. When the container is filled, the top shal

and the container weighed to determine the mass of abrasive material tor a known volume. i.e. the

Abrasive material shall be run through the w earing machine for (60 = 1) 3 and collected helow the abi
wheel in: a pre- weighed container of at lﬂa:t 3 L capacity. The filled container shall be weighaed and the rate
of flow af abrasive material shall be determined.

The apparatus shall be calibrated, using the procedurs in F.6, against a reference sample of "Boulonnaise
Marble” with the following properties:

A e T S T T 2 AR BT N B T T A T 0 2 ST B, 2

£ PR

Luneideni-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 with a stvlus measuring instrument in accordance with
BS EN ISO 4288, of B, = (1.6 = 0.4) gm. ‘
The counterweight shall be adjusted so that after 75 revolutions of the wheel in (60 = 3) 5 the length of the
groove preduced is (20.0 = 0.5) mm.

The clamping trolley/counterweight assembly shall be checked for undue friction.

',L.
—

The groove shall be measured to the nearest 0.1 mm using the procedure in F.7. and the three resuits
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;
¢) the tflow 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 mm 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 =1 mm measured in accordance with B.3
in two perpendicular directions, but over 100 mm.

[f the face has a rough texture or is ouiside 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.3.8) and covered
with a surface dye (F.3.7) to facilitate measuring the groove.

<
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Fill'the 2iorage hovher with drv abrasive matecial {(F.2.1). Move the elam ping irell
g A ) ) g
abhraszion wheel Poszition the tezr specimen on it such that the groova produced i

edge uf the specimen, and fix -‘he specimen on a wedge o leo the How of abrasiv:
Place the abrasive collector (F.5.8) beneath the wide abrasion whesl,
Bring the test specimen inio contact with the wids abrasion wheel open the control valve and

simultaneously start the moter so that the wide abrasion wheel achieves 75 revolutions in (BO=3) s
\Jl:,ualh check the regularity of tha flow of the abrasive

2

e material during the test. After 75 raw‘luuur-u of
the wheel, st ton the flow of abrasive matarial and the wheel

.7 Measuring the groove

Using the pencil (F.3.9) and ruler (F.3.10), draw the external longitudinal imits ({; and L) of the groove
(see Figure F. 5) '

s - AT o R LI L T R T LSRRI Y T T ranT e ,x_.\‘,; N TIN EA  E S IR T

“Draw a line (A B) in L the mlddle 04’ thc groove peroemdxcmar to the centreline of the g U'l sove. Position the
square tips of the digital calliper (¥.3.11) on the points A and B to the inside edge of the tongitudinal limits
({, and I5) 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.

NOTE  Some surface dyz can be removed above the groove by actton of the abrasive. This should be ignored in producing line £;,
which should be drawn where the sample surface is abraded.

Dimensions in millimetres

. Specimen Lt— A s {
: d Specimen - : — /
17 P ~ 10+ 1 10:1
- —utt} | —- e}
Groove

™~

of Y
\ ./

1

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

F.8 Calculation of test result

The test result shall be the dimenston 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 rest result. if the calibration value is 19.6 mm and the dimension of the groove 1s 22.53 mm, the result
i3 22.5 +(20.0 -~ 19.6) = 229 mm. rounded to 23.0 mm.

¥.9 Test report

The test report shall include the lengthsrof the grooves (see also clause 8).
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Annex G fnormative)
dleithod for determining the slip/skid resistance value

.1 Principle

The kerd is tested to determine both the unpolished skid resistance value (USRVY) and the pelished
pendulum test value (FFTV). The lower of the two values determined is taken to be the slip/skid resistance

(.2 Determination of the unpolished skid resistance values (USRV)

(.2.1 Principle

The measurement of the USREY ol a specimen is made using a pendulum friction tester passing over the
surface of the specimen.

s e e S RV S T O I ST oW T S e O P RE ReTn™ LUI;LLUII:: [Iulfeb vroove: orother SUHACS TeRTWrasThar ™

prevent testing by the pendulum friction tester, or if the kerb i3 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 812-114:1939. This =hall be calibrated
at least annually and validated as specified in BS 7932:1998, 8.1. The rubber slider shall he 76 mm wide
and shall conform to BS 812-114, :

(:.2.3 Preparation of test specimens

Obtain a sample of four kerbs of the same family (see A.1) using the sampling procedure sp=acitied in
B3 7932:1998. Annex A. Cut a test specimen ftyplcallv 200 mm * 100 mm) from each kerb which permits
a test area of 136 mm X 86 mm of the face that i1s intended to be trafficked when the kerb iz in use.

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 new rubber slider, condition it using the method apecxfled 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 water.
Locate the test specimen with its longer dimension lying in the track of the pendulum. and centrally with
respect to the rubber slider and to the axizs of the suspension of the pendulum. Ensure that the test is
carried out on the face that is intended to be trafficked when 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 contac:
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 peointer 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.

5
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.98 Calculation of the VSRV

Caleud
divectlons

Calowlare the USRY of the sample as ¢
(5.3 Determinntion of the polished pendulum test value (PPTV)

(3.3.1 Principle

The measurement of the PPTV of a specimean s made using a pendulum fric
surtace of the spacimen afler the specimen has been :JLilJ)i.Lnl(i to a polishing

tio

{:.3.2 Preparation of test specimens

From the samples El!ft""'dj{ tested for a USRV ((.2.4), prepare four specimens Lo“i’ormin_, to the plan area
requirements of BS 7 583, but with a thickness 1éao than 80 mm. Larger specimens, typically e
TEIOOTI S TOU e m, Ay be USEd Usinig the wide ripber slider, [ong swing and C'scale, provuied. fhat a e
correlation has been established.

(2.3.3 Procedure . %
The test shall be carried out in accordance with BS 7832:1998, , )

G.3.4 Calculation of the PPTV

Calculate the PPTV of each specimen as the mean of the last three readings on that specimen.
P g B

Calculate the PPTV of the sample as the mean of the values obtained for the four specimens.
.4 Test result
The slip/skid resistance value shall be the lower of the USRV and the PPTV values.
.5 Test report '
The test report shall include the following information (see also clause 8):
a) the mean USRV of the specimens;
) the mean PPTV of the specimens;
¢) 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.1 Preparation of sample

Each kerb in the samplé 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 tloor
level.

H.2 Procedure

In natural davlight conditions an observer shall stand in tur*l at a dlatanc'= of 2 m from the line and shall
record any kerb :.homnw 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.

8 . S BRI OR-I001
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Annex
Conformity asse

I (normative)
rment for bending strength

o

o

[fthe
lower
[f the mean strength of the kerbs tested is lower than 4.2 MPa. or the stre
lowsr than 3.4 MPs, the corresponding production run shall be deemed
of BS 7263,

ngth
L

r

r
-
1.l

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

mean strangth of the kerbs tested 13 not lower than 4.2 MPa. and no individuz
than 3.4 MPa, the corresponding produection run shall be desmed to conform =

o conform to this

| ket has a s

y this pact of BS

I

of any individaal

cheid- e

v oo
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J.1.1 Testing and measuring equipment ‘
Testing and measuring equipment should be inspected in accordance with Table J.1.
Table J.1-— Testing and measuring equipment
Subject Aim Muethod Frequenay
All testing and |To ensure Where applicable calibrating against On (redinstallaticn, after
measuring functiocning and equipment which has been calibrated major vepair or once per
equipment accuracy traceable to national standards and is vear
used exclusively for this purpose except
as indicated in the test method
J.1.2 Storage and production equipment
Storage and production equipment should be inspected in accordance with Table .J.2.
Table J.2 — Sterage and production equipment
Subject Aim ) Method Frequency
Storage of materials To ensure absence of | Visual inspection or other On installation
. contamination appropriate method Weeklv
Weighing or volumetric |To ensure correct Visual inspection Daily
batching equipment functioning ‘ _
To ensure validity of [Calibrating against equipment [On (re)installation
manufacturer’s which has been_cahbrated Weighing: twice a year
declared accuracy traceable to national standards Vol o Twice A vent
and is used exclusively for this | O Hmete yee
purpose In case of doubt
Mixers To determine wear |Visual inspection Weekly
and ensure correct ‘
functioning ‘
Moulds To ensure Visual inspection Daily
cleanliness and
determine condition

]
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2l I aoeprdacce with Table J.3

Table J.2 — daterials inspeaction

! Subjess Alm Mathod Freguency i
i b
{All materials  [To ascertain that  {Inspection of deiivery ticket and/or label on the {Each delivery i
| <_he consignment i |pa k age showing conformity to ths ordey i
i as ordered and is }
] i.nm the correct ‘
| aoree x

I

J.3 Production process inspection

~Production proges

should be inspected in accordance with Taple J.d4. ..

Tahle J.4 — Production process inspection

intended mixture values
{only volumetric batched)

Subject Aim Method Frequency
Mixture To ensure conformity te Visual on weighing equipment |Daily
composition ntended composition Checking against production

(weight or velumetric process documents
batched) _
To ensure conformity to resh concrete analysis Monthly

Concrete Concrete mixing Visual check Daily for each mixer
Production To ensure conformity to Checking actions against Daily
producticn control system |factory procedures
3.4 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
Subject Alm Method Frequency?
Shape and See 5.2 Arnnex B Eight kerbs per production line per
dimensions four production days
Bending strength  |See 5.3.3 and Annex E Eight kerbs per strength family per

Annex [ production line per four production
days
Appearance’ See 5.4.1 Visual check Daily

Annex H

Tn case of doubt (aample of 10 kerbs)

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

T B3I
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J.4.2 Marking, storage and delivery
Marking, storags and delivery sheuld be inspecred in wecordance with Table J.8.
Table J.6 — Marking, storage and delivery
r =T - : - - e
i Bubject Aim i Machod . Fragneaey !
Marking To ensure that the Visual check Daily j
marking of the product i
conforms to clause 7
-—— i
Storags : To ensure segragation of | Visual check Daily i
non-conforming products !
Delivery To ensure the correct Visual check Daily r
delivery age, loading and |
!."&TZ_'-','."&J.‘-,:.:‘-‘-L.'L’:r' Uf’.ﬂ:{;:::":;ullﬂ)a r!j.ng:.dﬂﬂ-‘,! m—e.!:!t;:):—':\(-)—(:‘-:'lJ:.‘; T N e R 0 o D e T L T Ly e R R R P L Tt e I LRI W R S T I e Y R AT
.

Annex K (normative)
Shape and dimensions of designated kerbs

Designated kerbs, chanuels. edgings and quadrants shall have the shape and dimensions shown

in Table K.1 and Figure K.1, Figure K.2 and Figure K.3 and shall have a length in the range

430 mm to 1000 mm. All angles except those resulting from splayed, radiused or chamtered faces meeting
as shown in Figure K. 1. Figure K.2 and Figure K.3 shall be square. '

Q-uaclrants shall have the sizes shown in Firgure K.3d) with faces to match the profiles shown in

Figure K. 1a), Figure K.1b), Figure K.1d) or Figure K.1e), for kerb types BN, SP, HB2 or HB3 respectively..
Dropper kerbs shall have the sizes shown in Figure K.2b) or Figure K.2¢) for dropper kerbs of type 1

or type 2 respectively. .

& BSI 082001
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Table K.l — Types of kerb and thelv designations
: Typz of kerb E Designation Wark dimensioas x-heightd i . 1
i J[ shown in
mir mrat i
Hevbs:
Bullnosed kerb BN I Figure K.la) 242000500 62,3
45° splayed kerb sp Figure K.1b) ' 33000000 1380
Half batierad kerb Hb1 Figurs K. 1} 798000006 T3
HBZ Figure . 1d) 37300000 50.3
HB3 Figure K. 1le) 15700000 58,6
Transition kerb (left-hand) TL Figure K.2a)
Transition kerb {right-hand) TR Figure K.2a) ’
Dropper kerb {left-hand) DL Figure K.2b), %
) Figure K.2¢) .
Dropper kerb (right-hand) DR Figure K.2b),
' Figure K.2¢)
Channels:
Channel square CS1 Figure K.1H 413000006 62.5
' CS2 Figure K.1g) 24400000 62.5
Channel dished CD Figure K. 1h) 30700000 36.1
Edgings: ‘
Round top edging ER Figure K.3a) 150 1560000 25
Flat top edging EF Figure K.3b) 200 2080000 25
Bullnosed edging EBN Figure K.3c) 250 2600000 25
Quadrants:
Bullnosed quadrant QBN Figure K.3d)
45° splayed quadrant QSP Figure K.3d)
Halt battered quadrant QHB Figure K.3d)
Angles:
Internal angle 1A Figure K.3e)
External angle XA Figure K.30)
2 Shown in Figure K.3a). Figure K.3b) and Tigure K.3&).
b [is the second moment of area (see E.4).
¢ vis the distance from the centroid to the extreme tensile fibre (see E.4).
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D Channel square: tvpe CS1

Figure K.1 — Bullnosed, splayed and half battered kerbs, and square and dished channels —
Work dimensions
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Left-hand: tyvpe TL ' Right-hand: type TR
MOTE TFor use with kerb types 8P and HB, :

a) Transition kerb: half battered to 457 splay

12,57
to 15°

E

Left-hand: tvpe DLL Right -hand: type DRI
NOTE For use with kerb tvpes BN and HB.
b) Dropper kerb cype 1: half battered to bullnosed

e

150

45°

255

180

T~

125

Left hand: type DL2 Right-hand: type DR2
NOTE For use with kerb types BN and 3P.
<) Dropper kerb type 2: 457 splay to bullnesed

Figure K.2 — Transition and dropper kerbs — Work dimensions
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N = 150 min, 200 mm or 250 mm.

a) Round top edging: type ER

305 or 455

P
£

Plan
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—
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) [nternal angle kerb: type IA

BS 7283-3:200 1
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— half battered tvpe QHB, to match corresponding kerb types H

NOTE Angle kerbs in the above sizes may also have profiles

Figure K.3 — Edgings, quad

b) Flat top edging: type EF

T
:

T R R T T - S R TR R T U ST S

Timonatons i milhiner

&t Epp—

¢) Bullnosed edging: type EBN

255

or
150

I

305 or 455

Elevation

NOTE Quadrants in these sizes may have the following profile:

— bullnesed type QBN, to match corresponding kerb tvpe BN; or
B2, HB3 or
— 45° splayed type QSP, to match corresponding kerb type SP.

d) Quadrants (sizes 305 % 150 or 305 % 255 or 455 x 150 or 455 % 255)

—{S-

125

|

USRS ¥}

305

]

w
w
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125

=1

to match 45° splayed type SP.

B External angle kerb: type KA

rants and angle kerbs — Work dimensions

& BSI 08-2001

e e P

R s o L




