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This British Standard has been prepared under the direction
of the Plastics Standards Committee. Requirements are
specified for glass fibre reinforced plastics pipes and fittings
for use for water supply or sewerage.

In the preparation of this standard account has been taken
of the discussion on reinforced plastics pipe and fittings

in progress within Technical Committee 138 — Plastics
pipes, fittings and valves for the transport of fluids — of
the International Organization for Standardization (ISO).
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This standard is issued in two Parts (see clause 1).
This Part of this British Standard includes requirements for

the effects of materials on water quality to enable pipes and
fittings complying with this British Standard to be &
acceptable to UK water undertakings. >

BS 6464 has been prepared to cover reinforced plastics
pipes and fittings for use in process plants.

Compliance with a British Standard does not of itself
confer immunity from legal obligations. In particular,
attention is drawn to water industry requirements for

materials in contact with potable water.
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British Standard Specification for

Glass fibre reinforced plastics (GRP) pipes and
fittings for use for water supply or sewerage

Part 1. Dimensions, materials and classification

1. Scope

This Part of this British Standard specifies requirements
for materials, dimensions, fittings, joints, classification and
marking only. It is for pressure and non-pressure pipe,
joints and fittings, made from glass fibre reinforced thermo-
setting resin, either with or without a thermoplastics liner,
intended for conveying, abovc or below ground, tiquids
including potable and non-potable water, foul sewage and
storm water. The pipe may also be used for those industrial
wastes for which its suitability has been established. In the
case of fittings, materials other than GRP (glass fibre
reinforced plastics) are permitted (see 5.2). This Part does
not specify quality assurance and type tests, sampling,
workmanship, certification, inspection and installation.
These matters are covered by Part 2 of this British
Standard.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Materials of construction

3.1 Resins. The thermosetting resins used for the
manufacture of pipe and fittings may be of a number of
types. There are many resin systems in each type and the
properties of these systems vary, especially with respect

to chemical resistance and heat distortion point. The resin
system used shall comply with the requirements of BS 3532
for polyester resin systems or of BS 3534 for epoxide resin
systemns, as appropriate, and shall be such that the finished
pipe complies with ail the requirements of this British
Standard. Other resin systems {e.g. vinylester resins) may
also be suitable, provided that the finished pipe complies
with all the requirements of this British Standard.

3.2 Reinforcement

3.2.1 Fibrous reinforcement. All the glass fibre reinforce-
ment used shall be of type ‘E’ glass as follows:

glass fibre rovings as specified in BS 3691;

glass fibre chopped strand mat as specified in BS 3496;
glass fibre woven fabrics as specified in BS 3396;

glass fibre woven roving fabrics as specified in BS 3749;

and shall have a surface treatment compatible with the

resin. Any construction of the reinforcement is acceptable,
provided that the finished pipe complies with all the require-
ments of this British Standard.

3.2.2 Surface tissues. Tissues incorporating ‘C’ glass,
synthetic organic fibres such as polyester or acrylic fibres,
or *E’ glass, may be used to produce resin-rich inner and
outer layers.

3.3 Other materials

3.3.1 Aggregates. An aggregate is defined as an inert
granular material of a size range between 5 mm and

0.05 mm used as a design part of the structure, Aggregates,
such as graded silica sands, may be incorporated where they
are a design part of the composite structure.

3.3.2 Inert fillers. An inert filler is defined as a fine material
with a particle size below 0.05 mm used as a resin extender.
Inert fillers may be incorporated on their own or together
with the aggregate.

3.3.3 Additives. An additive is defined as a material for
modifying the properties of a resin. The resin may contain
active additives for viscosity control or fire retardance.

3.3.4 Colorants. The resin may incorporate pigments or
dyes.

3.4 Preformed liners. Where preformed thermoplastics
liners are used, the material used shall be unplasticized PVC
complying with the requirements of BS 3505 or BS 3506
or polypropylene as specified in BS 4991, selected on the
basis of freedom from interaction between the liquid
conveyed and the liner. The minimum liner wall thickness
shall be 1.5 mm.

Other liner materials may be used by agreement between
the manufacturer and the purchaser.

3.5 General. The resins, reinforcements, colorants, fillers
and other materials when combined as a composite
structure, together with the tiner where used, shall produce
pipes or fittings that satisfy the performance requirements
in Part 2 of this British Standard.

The internal surface of the pipe and fitting shall be smooth
and both the internal and external surfaces shall be clean
and free from defects such as protruding fibre, voids, pits,
bubbles, cracks, blisters or foreign matter that would
impair their performance in service.

When used under the conditions for which they are
designed, non-metallic materials in contact with or likely to
come into contact with potable water shall not constitute a
toxic hazard, shall not support microbial growth and shall
not give rise to unpleasant taste or odour, cloudiness or
discoloration of the water.

Concentrations of substances, chemicals and biological
agents leached from materials in contact with potable
water, and measurements of the relevant organoleptic/
physical parameters shall not exceed the maximum values

recommended by the World Health Organization in its
publication ‘Guidelines for drinking water quality, Vol. 1
Recommendations’ (WHO, Geneva, 1984)” or as required

by the EEC Council Directive of 15 July 1980 relating to

the quality of water intended for humafgyerrpIeNts
(Official Journal of the Eurcnears Communities L229,

pp 11-29)*, whichever in each case is the ‘more-strings
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! i 5 NOTE 1. Requirements for the testing of non-metaltic materials in
these respects are set out in the UK Water Byelaws Scheme informa-

tion and Guidance Note No, 50102, ISSN 02670313, obtaina?ble
from the Water Research Centre, Water Byelaws Advisory Service,
660 Ajax Avenue, Slough, Berkshire SL1 4BG.

NOTE 2. Pending the determination of suitable means of
characterizing the toxicity of leachates from materials in contact
with potable water, materials approved by the Department of the
Environment Committee on Chemicals and Materials of Constructinn
for use in Public Water Supply and Swimming Pools are consider 3
free from toxic hazard for the purposes of compliance with this
subclause. A list of approved chemicals and materials is avaitable
from the Technical Secretary of that Committee at the Department
of the Environment, Water Division, Romney House, 43 Marsham
Street, London SW1P 3PY,

NOTE 3. Products manufactured for instaliation and use in the
United Kingdom which afe verified and listed under the UK Water
Fittings Byelaws Scheme admunwstered ov the Water Research
Centre (address as in note 1} are deemed to satisfy the
requirements detailed in this subclause.’

insert the following footnote.

‘* Available from HMSO

Table 1.Nominal sizes of pipes

{All dimensions in millimetres)

25 125 600 1600 3000
32 150 700 1800 3200
40 200 800 2000 3400
50 250 900 2200 3600
65 300 1000 2400 3800
80 400 1200 2600 4000
100 500 1400 2800

4.1.1 Work size. Work size is defined as the internal
diameter as declared by the manufacturer.The work size, Dy,
expressed in mm, is a declared measured diameter equivalent to

the respective nominal gize and may differ from that value by
—3.5 %, +1 %.The work size shall be declared by the
manufacturer.

4.1.2 Manufacturing tolerance. The manufacturing
tolerance on the work size shall be as follows,
+ 1.5 mm for pipes up to and including 150 nominal size.
+ 3 mm for pipes over 150 up to and including
600 nominal size.
+ 0.5 % of the work size for pipes over 600 nominal s1ze.

4.2 Effective lengths of pipe

4.2.1 Effective length. Effective length is defined as the
distance between two planes normal to the pipe axis and
passing through the extreme end points of the pipe,
excluding the maximum design depth of insertion of the
spigot in the socket where applicable. (See figure 1a, 1b
and 1c.)

4.2.2 Lengths to be supplied. Pipes shall be supplied in
straight lengths, normally 34n,5m, 6 m, 10 mand 12 m
effective length or such other lengths as may be agreed
between the manufacturer and the purchaser. Not more
than 5 % of the total length supplied in any one nominal
diameter and classification may be supplied in random
lengths, which should be not less than 1.5 m, but the total
length supplied shall be not less than that stated in the
order or contract.

4.2.3 Tolerance on effective length. The tolerance on the
effective length shall be 25 mm. Where clofer tolerances
are required these shall be agreed between the manufacturer
and the purchaser.

4.3 Out-of-squareness of pipe

4.3.1 Out-of-squareness. The out-of-squareness at one end
of a pipe is defined as the maximum distance between the
real end surface of the pipe and the end plane normal to
the pipe axis and passing through the extreme end point
of the pipe, excluding the design depth of the socket,
where applicable. (See figure 1a, 1b and 1c.) ’
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4.3.2 Tolerances on unflanged pipes. The tolerances on
out-of-squareness on unflanged pipes shall be 2 mm +
0.005 Dy, with a maximum of 10 mm. where Dy, is the
work size of the pipe.

4.3.3 Tolerances on flanged pipes. The flange face shall be
perpendicular to the axis of the pipe within 0.5° and shall
be flat to + 0.5 mm for pipes up to and including 400
nominal size and shall be within 0.25° and + 0.5 mm
for pipes of larqer nominal size

*1 bar = 10° N/m? = 100 kPa

4.4 Straightness. For pipe of nominal size

greater than 150 the deviation from straightness of
the bore of the pipe shall not exceed 0.3 % of the effective

length of the pipe or 1& mm, whichever is the smaller.
45 Wall thickness of pipe. The wall thickness throughout

the pipe shall attain at least the minimum value declared

:by the manufacturer.
For pipe with a thermoplastics liner the minimum

thickness of liner and the minimum thicknéss of

reingptrtqed plastics shall each be declared.
. Fittings
5.1 Httlngs made from GRP. All fittings made from GRP,

such as bends, tees, junctions and reducers, shall be equal
or superior in performance to pipe of the same classifica-
tion. All fittings shall be smoothly finished internally.

For GRP fittings the deviation from the stated value of
the angle of change of direction of a bend, tee, junction,
etc., shall not exceed + 1° for pipes up to and including

600 nominal size and t 0.5° for pipes of larger A j

nominal size,

The tolerance on the manufacturer’s declared length of

fitting, exclusive of the socket where applicable, shall be
£ 5 mm taken from the point of intersection to the end

of the fitting or £ 10 mm on a straight fitting.

5.2 Fittings made from materials other than GRP.
Fittings made from materials other than GRP may be
supplied and shall have compatible jointing systems and
be equal or superior in performance to GRP pipe of the
same classification. Where applicable, fittings made from
materials other than GRP shall comply with the require-
ments of the relevant British Standards. For fittings not
covered by other British Standards the tolerances stated
in 5.1 shall apply.

6. Joints
Joints may be rigid or flexible (mechanical).

6.1 Rigid joints. Rigid joints such as flanged joints,
butt and overwrap, socket and spigot with bonding
compound, screwed joints, etc., shall be equal or superior
in performance to pipe of the same classification in both
the circumferential and the longitudinal directions.

6.2 Flexible (mechanical) joints. Flexible joints such as
rolling or restrained ‘O’ ring or ctamped joints shall be
equal or superior in performance to pipe of the )
classification of the main pipe barrel in the circumferential
Jirection only, up to the limits of angular deviation or
straight draw indicated by the manufacturer of the joint.

7. Classification

7.1 General. The following classifications relate to
nominal service temperatures up to 30 °C.

NOTE. Ifitis intended to use the pipe at higher service
temperatures the manufacturer should be consulted.

7.2 Pressure. Pipes shall be classified by the maximum
sustained working gauge pressure at which they are
suitable for use as follows:

0,1,25,4,6,10, 12,5, 16, 25, 40 and 64 bar®.
Pipes suitable for other pressure ratings may be supplied

subject to agreement between the manufactur
purchaser,
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4. Dimensions

All dimensions specified shall relate to a temperature of
23 °C. Methods of measurement of these dimensions and
Weir tolevances shall be as described in the relevant section
in Part 2 of this British Standard.

4.1 Diameter of pipes. Pipes shall be designated by
nominal size, D. This is a numerical designation of size

which is common to all components in a piping system and
is a whole number,

Nominal size of pipes shall be selected from the values given
in table 1.
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