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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The ISO 21138 series of standards covers plastics piping systems for non-pressure underground
drainage and sewerage, in particular thermoplastics structured-wall piping systems.
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Plastics piping systems for non-pressure underground
drainage and sewerage — Structured-wall piping
systems of unplasticized poly(vinyl chloride) (PVC-U),
polypropylene (PP) and polyethylene (PE) —
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Scope

5 document, together with ISO 21138-1, specifies the definitions and requirements for

dn-smooth external surface and a smooth internal surface (Type B))fittings and system

lasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and polyethylene (PE) strug
ng systems intended to be used in non-pressure underground drainage and sewerage ap

E1 Pipes, fittings and the systems complying with this doctiment can also be used for highw
surface water.

5 document specifies test methods and test parameters.

5 document covers a range of pipe and fitting sizes, materials, pipe constructions and nc
nesses, and gives recommendations concerning colours.

E2 It is the responsibility of the purchaser or specifier to make the appropriate selectiong
cts, taking into account their particular requirements and installation practices or codes.

onjunction with ISO 21138-1, this’document is applicable to structured-wall pipes and
r joints and to joints with components of other plastics and non-plastics materials.

applicable to pipes and fittings with or without an integral socket with elastomeric ring
Vell as welded and fused.joints.

E 3 Pipes, fittings“and other components conforming to any plastics product standards
lause 2 are deemeéd)to be suitable for use with pipes and fittings conforming to this document
orm to the regilirements for joint dimensions given in ISO 21138-2 or ISO 21138-3 (this documen

performance requirements given in Clause 10.

NO1
rega

E4 For'dimensions larger than DN/OD 1200 or DN/ID 1200, this document can serve as gene
rding appearance, colour, physical and mechanical characteristics as well as performance requit

Tes

[ methods are notincluded in this document
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Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO

178, Plastics — Determination of flexural properties

IS0 306:2013, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

[SO 527-2:2012, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and
extrusion plastics
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ISO 580, Plastics piping and ducting systems — Injection-moulded thermoplastics fittings — Methods for
visually assessing the effects of heating

ISO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplastics — Part 1: Standard method

ISO 1158, Plastics — Vinyl chloride homopolymers and copolymers — Determination of chlorine content

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 1: General method

ISO 1167-2
the resistar

ISO 1183-1
method, liq

[SO 2507-1

ISO 2507-2
unplasticiz
for high im|

ISO 3126, H
[SO 3127, 7]
[SO 3451-1

ISO 4435:
UnplasticiZ]

ISO 6259-1

ISO 6259-]
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(vinyl chlon

ISO 8772:
Polyethylen

ISO 8773:
Polypropyle

ISO 9852,
temperatuf

[SO 9967, 1
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ce to internal pressure — Part 2: Preparation of pipe test pieces

Plastics — Methods for determining the density of non-cellular plastics — Part 1:' [mimer]
Liid pycnometer method and titration method

Thermoplastics pipes and fittings — Vicat softening temperature — Part 1: General test met
Thermoplastics pipes and fittings — Vicat softening temperature — Part'2: Test condition!
bd poly(vinyl chloride) (PVC-U) or chlorinated poly(vinyl chloride) (PVC-€) pipes and fittings
pact resistance poly (vinyl chloride) (PVC-HI) pipes
lastics piping systems — Plastics components — Determinatiou of dimensions
hermoplastics pipes — Determination of resistance to external blows — Round-the-clock met

Plastics — Determination of ash — Part 1: General méthods

003, Plastics piping systems for non-pressure- underground drainage and sewerage
pd poly(vinyl chloride) (PVC-U)

Thermoplastics pipes — Determination of tensile properties — Part 1: General test methog
P, Thermoplastics pipes — Determiination of tensile properties — Part 2: Pipes mad
bd poly(vinyl chloride) (PVC-U), chlorinated poly (vinyl chloride) (PVC-C) and high-impact
{de) (PVC-HI)

006, Plastics piping systems for non-pressure underground drainage and sewerage
e (PE)

006, Plastics piping systems for non-pressure underground drainage and sewerage
ne (PP)

Unplasticized poly(vinyl chloride) (PVC-U) pipes — Dichloromethane resistance at spec}
e (DCMT) > Test method

herinoplastics pipes — Determination of creep ratio
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ISO 9969,
ISO 11173,

by 1 o . Do . o e Pyl
TICTTITIOPIUSLICS PIPES — DCLCTTIIINTULIONT U TITLY STIfJTICSS

Thermoplastics pipes — Determination of resistance to external blows — Staircase method

ISO 11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation
induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

ISO 12091,

Structured-wall thermoplastics pipes — Oven test

ISO 13229, Thermoplastics piping systems for non-pressure applications — Unplasticized poly(vinyl
chloride) (PVC-U) pipes and fittings — Determination of the viscosity number and K-value

[SO 13254, Thermoplastics piping systems for non-pressure applications — Test method for watertightness
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[SO 13259, Thermoplastics piping systems for underground non-pressure applications — Test method for
leaktightness of elastomeric sealing ring type joints

[SO 13260, Thermoplastics piping systems for non-pressure underground drainage and sewerage — Test
method for resistance to combined temperature cycling and external loading

ISO 13262, Thermoplastics piping systems for non-pressure underground drainage and sewerage —
Thermoplastics spirally-formed structured-wall pipes — Determination of the tensile strength of a seam

ISO 13263, Thermoplastics piping systems for non-pressure underground drainage and sewerage —

The

rmoplastics fittings — Test method for impact strength
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EN

13264, Thermoplastics piping systems for non-pressure underground drainage and-se
rmoplastics fittings — Test method for mechanical strength or flexibility of fabricated{ittin

13265, Thermoplastics piping systems for non-pressure underground drainage and’sewera,
buried non-pressure applications — Test method for the long-term sealing performance of
tomeric seals by estimating the sealing pressure

13967, Thermoplastics fittings — Determination of ring stiffness
13968, Plastics piping and ducting systems — Thermoplastics pipes *— Determination of rin

18373-1, Rigid PVC pipes — Differential scanning calorimetry {DSC) method — Part 1: Mea
processing temperature

21138-1, Plastics piping systems for non-pressure underground drainage and sewerage —
piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and p
— Part 1: Material specifications and performance'criteria for pipes, fittings and the syste

21138-2, Plastics piping systems for non-pressure underground drainage and sewerage —
piping systems of unplasticized poly(vinyt chloride) (PVC-U), polypropylene (PP) and p
— Part 2: Pipes and fittings with smooth-external surface, Type B

22088-3, Plastics — Determination-of resistance to environmental stress cracking (ESC}
¢ strip method

681-1, Elastomeric seals = Materials requirements for pipe joint seals used in water an
fications — Part 1: Vulcdnizéd rubber

681-2, Elastomericsedls — Materials requirements for pipe joint seals used in water an
lications — Part2~Thermoplastic elastomers

681-4, Elastemeéric seals — Materials requirements for pipe joint seals used in water an
lications ~\Part 4: Cast polyurethane sealing elements

10204:2004, Metallic products — Types of inspection documents

EN

werage —
gs

e — Joints
joints with

g flexibility

furement of

btructured-
olyethylene
m

Structured-
olyethylene
— Part 3:
d drainage

d drainage

d drainage

12099, Plastics piping systems — Polyethylene piping materials and components — Deter

nination of

volatile content

EN 15344, Plastics — Recycled plastics — Characterisation of polyethylene) (PE) recyclates

EN 15345, Plastics — Recycled plastics — Characterisation of polypropylene) (PP) recyclates

EN 15346:2014, Plastics — Recycled plastics — Characterisation of poly(vinyl chloride) (PVC) recyclates

3

3.1

For

Terms, definitions, symbols and abbreviated terms

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 21138-1 apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at http://www.iso.org/obp

3.2 Symbols

A length of engagement, or maximum pull-out whilst maintaining tightness
A minimum value of 4

D, inside diameter of a socket

D; min minimum value of D,

d, outside diameter (of a pipe or a spigot)

dem, max maximum value of the mean d,

dem, min minimum value of the mean d,

d, inside diameter of a pipe

dim max maximum value of the mean d,

i min minimum value of the mean d,

e wall thickness (at any point)

€. construction height

e wall thickness of the socket

e3 wall thickness of the groove

ey wall thickness of the inside layer (waterway wall thickness)
€4 min minimum value of g,

es wall thickness-of the inside layer under a hollow section

€5 min minimumealde of eg

F distarce from the end of a spigot to the effective sealing point
Ly léngth of a spigot

Ly min minimum value of L]

| effective length of a pipe

3.3 Abbreviated terms

CaCO4 calcium carbonate
CT close tolerance
DSC differential scanning calorimetry

4 © IS0 2020 - All rights reserved
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MgCO, magnesium carbonate

MFR melt mass-flow rate

OIT oxidation induction time
TIR true impact rate

TPE thermoplastic elastomer
VST Vicat softening temperature
4 |Material

4.1 General

Theg material shall be one of the following: unplasticized poly (vinyl chloride) (PVC-U), polypropylene
(PP) or polyethylene (PE) to which are added those additives that~aré needed to fagilitate the
manufacture of components conforming to this document, including thejrelevant annexes.

Spifally formed Type B pipes may include a support profile (see Eigure 1) made from polymers other
thap PVC-U, PP or PE.

Spifally formed pipe constructions may include a continuous elastomeric sealing component of
a mjaterial conforming to EN 681-1, EN 681-2 or EN 681-4 as applicable, or a continuous adhesive
conforming to 4.8.

© IS0 2020 - All rights reserved 5
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€y

€y

Key
1  supportfing profile

Figure 1 — Typical examples of Type B wall construction

4.2 Unplasticized poly(vinyl chloride) (PVC-U)

4.2.1 General

The raw material shall be PVC-U to which are added those additives that are needed to facilitate the
manufacture of components conforming to the requirements of this document (see also Annex A).

NOTE Additional information on the characteristics of PVC-U material or components made thereofis given
in ISO 21138-1:2020, Annex A.

6 © IS0 2020 - All rights reserved
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4.2.2 Pipe and fitting material characteristics

When tested in accordance with the test method specified in Table 1, using the indicated parameters,
the material shall have characteristics conforming to the requirements given in Table 1.

Table 1 — Material characteristics of PVC-U pipes and injection-moulded fittings

Characteristic Requirements Test parameters Test
method
Resistance to internal  |No failure during |Test temperature 60 °C ISO 1167-1
sgyureab etestperio
pre . the testp d Circumferential Stress ISP 1167-2
— pipe material 10 MPa
— fitting material 6,3 MPa
Test period 1000h
Type of test Water-in-wadter
End caps TypeAorB
Orientation Free
Number of test pieces 3
Conditioning period In accordance with
ISO 1167-1

a  |For extrusion compounds, this test shall be carried out in the form of asolid-wall pipe made from the relevgnt extrusion
maferial.

b [For injection-moulding compounds, this test shall be carried.0ut in the form of an injection-moulded |or extruded
sanjple in solid-wall pipe form made from the relevant material.

4.2{3 Utilization of non-virgin materials

For|the utilization of non-virgin PVC-U materials, conditions and requirements are given ipn Annex B,
and| the non-virgin materials shall conform.to the characterization specified in EN 15346.

NOTE Annex G gives a survey of the' possible uses of reprocessed and recycled materials.
4.3 Polypropylene (PP)

4.3]1 General

The base material shall'be polypropylene (PP) to which are added those additives that ard needed to
facilitate the manufacture of components conforming to the requirements of this document (see also
Angex C).

NOTE Additional information on the characteristics of PP material or components made theredf is given in
ISO 11385122020, Annex A.

4.3.2—Pipeandfitting mraterial chraracteristics

When tested in accordance with the test methods specified in Table 2, using the indicated parameters,
the material shall have characteristics conforming to the requirements given in Table 2.

© IS0 2020 - All rights reserved 7
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Table 2 — Material characteristics of PP pipes and injection-moulded fittings

material.

b For inje
sample in soj

ction-moulding compounds, this test shall be carried out in the form of an injection-moulded or extry
id-wall pipe form made from the relevant material.

Characteristic Requirements Test parameters Test
method

Resistance to internal No failure during |Test temperature 80 °C ISO 1167-1
pressure 140 hb the test period Circumferential stress 4,2 MPa ISO 1167-2

Test period 140 h

Type of test Water-in-water

End caps Type Aor B

OTtemtation Free

Number of test pieces 3

Conditioning period In accordance with

ISO 1167-1

Resistance|to internal No failure during |Test temperature 95 °C IS0 1167-1
pressure 1000 ha the test period Circumferential stress 2,5 MPa ISO 1167-2

Test period 1000h

Type of test Water-i--water

End caps TypeAvor B

Orientation Eree

Number of test pieces 3

Conditioning period In accordance with

ISO 1167-1

Melt mass-flow rate <1,5g/10 min Temperature 230°C [SO 1133-1
(MFR) Loading mass 2,16 kg
Thermal sthbility, 28 min Temperature 200°C ISO 11357-6
(OIT)
a  For extrjusion compounds, this test shall be carried gutin the form of a solid-wall pipe made from the relevant extrugion

ded

4.3.3 Me

Materials f]
by the folla

— Class 4

— Class B:
— Class (:

It mass-flow rate classification

: MFR < 0;3-g/10 min;

0,3 8/10 min < MFR < 0,6 g/10 min;
0,6 g/10 min < MFR < 0,9 g/10 min;

br pipes and fittingsS-intended for jointing in the field by fusion or welding shall be designz
wing MFR clagses:

ted

— ClassD: 0,9 g/10 min < MFR < 1,5 g/10 min.

In the case where a raw material, because of its MFR tolerance, arbitrarily falls in one of two adjacent
classes, the manufacturer of the components may mark the MFR class on the product as follows:

— for an MFR value across the border between A and B it is permitted to classify as class A;

— for an MFR value across the border between B and C it is permitted to classify as class C;

— for an MFR value across the border between C and D it is permitted to classify as class D.

© IS0 2020 - All rights reserved
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4.3.4 Utilization of non-virgin materials

For the utilization of non-virgin PP materials, conditions and requirements are given in Annex D, and
the non-virgin materials shall conform to the characterization specified in EN 15345.

NOTE Annex G gives a survey of the possible uses of reprocessed and recycled materials.
4.4 Polyethylene (PE)

4.4.1 General

The base material shall be polyethylene (PE) to which are added those additives that-arg needed to
facilitate the manufacture of components conforming to this document. See also AnnexE!
NOTE Additional information on the characteristics of PE material or components made theredf is given in
of [0 21138-1:2020, Annex A.
4.4]2 Material characteristics of pipes and injection-moulded fittings
When tested in accordance with the test method specified in Table 3j-using the indicated parameters,
thematerial shall have characteristics conforming to the requirements given in Table 3.
Table 3 — Material characteristics of PE pipes and injection-moulded fittings
Characteristic Requirements Test parameters Test
method
Redistance to internal No failure during  |Test temperature 80 °C ISO|1167-1
,b i
pregsure 165 h? the test period Circumiferential stress 4,0 MPa ISO[1167-2
Test'period 165 h
Pype of test Water-in-water
End caps Type Aor B
Orientation Free
Number of test pieces 3
Conditioning period In accordance with
1SO 1167-1
Redistance to internal (| No failure during |Testtemperature 80 °C ISO|1167-1
b i . .
pressure 1000 h? the test period Circumferential stress 2,8 MPa ISO[1167-2
Test period 1000h
Type of test Water-in-water
End caps Type A or B
Orientation Free
Number of test pieces 3
Conditioning period In accordance with
[SO 1167-1
Melt mass-flow rate <1,6 g/10 min Temperature 190 °C [SO 1133-1
(MFR) Loading mass 5kg
Thermal stability, 220 min Temperature 200°C ISO 11357-6
(OIT)
a  For extrusion compounds, this test shall be carried out in the form of a solid-wall pipe made from the relevant extrusion
material.
b For injection-moulding compounds, this test shall be carried out in the form of an injection-moulded or extruded
sample in solid-wall pipe form made from the relevant material.

© IS0 2020 - All rights reserved 9
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4.4.3 Material characteristics of rotational-moulded fittings

When tested in accordance with the test methods specified in Table 4, using the indicated parameters,

the material shall have characteristics conforming to the requirements given in Table 4.

Table 4 — Material characteristics of PE rotational-moulded fittings

the relevant

material.

Characteristic Requirements Test parameters Test
method

Resistance to internal  |No failure during |Test temperature 60 °C ISO 1167-1
pressure 1¢5-ha the testperiod CiTcumferentiat STress 39 MPa SO T167-2

Test period 165 h

Type of test Water-in-water

End caps Type A or B

Orientation Free

Number of test pieces 3

Conditioning period In accordafice with

[SO 11671

Resistancelto internal No failure during |Test temperature 60 °C ISO 1167-1
pressure 1000 h the test period Circumferential stress |3, 2MPa 1S0 1167-2

Test period 1000 h

Type of test Water-in-water

End caps Type Aor B

Orientation Free

Number of test pieces 3

Conditioning period In accordance with

[SO 1167-1

Melt mass-flow rate 3g/10 min < MFR |Temperature 190 °C ISO 1133-1
(MFR) <16 g/10 min Loading mass 5 kg
Thermal sthbility, 210 min Temperature 200°C [SO 11357-6
(OIT)
Reference density 2925 kg/m3 Temperature (23x2)°C [SO 1183-1
a2 This tesf shall be carried out intheform of an injection-moulded or extruded sample in solid-wall pipe form made ffom

4.4.4 Ut

For the utilization-ef'non-virgin PE materials, conditions and requirements are given in Annex F,

lization of non-virgin materials

the non-vifginmaterials shall conform to the characterization specified in EN 15344.

NOTE

4.5 Sealing ring retaining components

It is permitted that sealing rings be retained using components made from any polymer.

4.6 Sealingrings
The sealing ring material shall conform to EN 681-1, EN 681-2 or EN 681-4, as applicable.

and

The sealing ring shall have no detrimental effects on the properties of the components and shall not
cause the test assembly to fail the performance requirements given in Clause 10.

10
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Fused or welded joints

The design of fused or welded joints together with the manufacturer's instructions for the jointing
process shall not cause the test assembly to fail the performance requirements given in Clause 10.

4.8

Adhesives for PVC-U

The adhesive for solvent cement jointing of PVC-U shall be solvent cement and shall be as specified by

the

manufacturer of the pipes or fittings, where appropriate.

t cause the

The adhesive shall have no detrimental effects on the properties of components and shall ng
tesfassembly to fail the performance requirements given in Clause 10.

Designation of wall construction and examples of typical jointifig met}

NOTE The figures are schematic sketches only to indicate the relevant dimensions. They do not
repifesent the manufactured components.

5.1

5.1

Ap
sur

Wall constructions designated as Type B

1 Ribbed or corrugated construction

fpe or fitting with a plain inside surface and a solid or<hollow spiral or annular ribbg
face shall be designated Type B.

Typiical examples of Type B constructions are showngdtr-Figure 1.

5.1

Rel

©IS

2 Typical jointing methods for structuréd-wall Type B pipes

bvant jointing dimensions for typical Type B joint constructions are shown in Figure 2 an
{
LUJJV
%ﬂ,ﬁ I

L

Ec
[—
4

€y

jods

necessarily

d external

d Figure 3.

44
I

Figure 2 — Typical example of an elastomeric sealing ring joint with sealing ring located

on the spigot, Type B

02020 - All rights reserved
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Figurg 3 — Typical example of an elastomeric sealing ring joint with sealing ring located
in the socket, Type B

5.2 Designation and design of joints

Pipes and fittings may be designed with spigot ends and sockets of another construction than the pipe
or fitting bpdy. Such constructions may be Type A1, Type A2 or Type B or solidpldin. For definitionspnd
specificatipns for Type Al and Type A2 pipes, see ISO 21138-2.

NOTE Jpints with elastomeric sealing rings are designed either with the-sealing ring positioned on the sgigot
(see Figure P) or in the socket (see Figure 3).

6 General characteristics for pipes and fittings — Colour
Colour and|appearance are specified in ISO 21138-1.
7 Geometrical characteristics

7.1 General

All dimensjons shall be measured in aecordance with ISO 3126.

Pipes and fittings are-sized according to their outside diameter (DN/OD series) and/or according to
their insid¢ diametér)(DN/ID series).

ISO 8772:2006 or ISO 8773:2006 for PVC-U, PE and PP respectively, and with larger d, than the spigot,

Type B DNJOD: pipes and fittings with plain spigot jointing dimensions conforming to ISO 4435:2:1;03,
are permitted to be desigmated by the Spigot AimMensIon.

7.2.2 Lengths of pipe

The effective length of pipe, /, shall be not less than that specified by the manufacturer when measured
as shown in Figure 2 and/or Figure 3, as applicable.

7.2.3 Diameters of Type B pipes and spigots of pipes or fittings

The nominal sizes and minimum mean inside diameters for DN/OD and DN/ID series are specified in
Table 5.

12 © IS0 2020 - All rights reserved
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Other nominal sizes, greater than DN/ID 100 and DN/OD 110 and less than DN/OD and DN/ID 1200,
than those given in Table 5, are permitted.

They should preferably be selected from ISO 161-1.

For DN/ODs and DN/IDs not specified in Table 5, the minimum inside diameter, d;, ..., shall be linearly
interpolated between the adjacent values specified in the Table 5.

Table 5 — Nominal sizes, minimum mean inside diameters, thickness of inside layers

and socket length
Dimrerrsiorrs i millimetres
Diameters o
DN/OD series DN/ID series MIS:?CII‘::L:?“ Socket?
PVC-UP PP/ PEb.c
DN/OD dim,min dim min DN/ID dim,l_nin €4,min €5,min Amin
110 97 90 100 95 1,0 1,0 32
125 107 105 1,1 1,0 35
125 120 1,2 1,0 38
160 135 134 1,2 1,0 42
150 145 1,3 1,0 43
200 172 167 1,4 1,1 50
200 195 1,5 1,1 54
250 216 209 225 220 1,7 1,4 55
250 245 1,8 1,5 59
315 270 263 19 1,6 62
300 294 2,0 1,7 64
400 340 335 2,3 2,0 70
400 392 2,5 2,3 74
500 432 418 2,8 2,8 80
500 490 3,0 3,0 85
630 540 527 3,3 3,3 93
600 588 3,5 3,5 96
800 680 669 4,1 4,1 110
800 785 4,5 4,5 118
1000 864 837 5,0 5,0 130
1000 985 5,0 5,0 140
1200 1037 1005 5,0 5,0 150
1200 1185 50 50 162
3 For selection of the A,;, requirements for a socket, refer to the pipe material and construction. For pipes longer than
6 m itis recommended that one produce a larger A than is specified in this Table.
b The actual inside diameter of a pipe depends on the material, construction and stiffness. It may be considerably higher
than the minimum specified in this Table. For more information see the manufacturer's documentation.
¢ The minimum mean inside diameter of a fitting shall be not less than 98 % of the specified minimum mean inside
diameter of the pipe for which it is designed or conform to this Table, whichever is the greater value.

DN/OD series pipes and spigots intended to have jointing dimensions as pipes and/or fittings according
to ISO 4435:2003, ISO 8772:2006 or ISO 8773:2006 for PVC, PE or PP respectively, shall comply with
whichever of those documents is relevant regarding the outside diameters and tolerances of the spigot.

© IS0 2020 - All rights reserved 13


https://standardsiso.com/api/?name=531bb3a4a53654e1d9232092cc5e51be

IS0 21138-3:2020(E)

For pipes and fittings not intended to have jointing dimensions as pipes and/or fittings according to
ISO 4435:2003, ISO 8772:2006 or 1SO 8773:2006 for PVC, PE or PP respectively, the tolerance of the
outside diameter of pipe and spigot shall be:

oy min = 0,994 x d,

em, mi

d <1,003 x d,

em, max =

where d, equals either the nominal size of a DN/OD pipe or the outside diameter as specified by the
manufacturer of a DN/ID pipe.

ol dad o 1 +laol o1
The I‘esult\ arc oot TOUIIOC O U tITC TICATIITSTICT - U5 T T,

7.2.4 Diameters and jointing dimensions of sockets and spigots

7.2.4.1 Jpints with the elastomeric sealing ring positioned in the socket (combinéd with Type B
pipes or fittings)

For Type B|pipes, the requirement regarding the socket dimension, 4, ., specified int Table 5 applied.

min’

In the caselwhere other nominal sizes than those specified in Table 5 are selected for Type B pipes|the
requiremepts regarding the socket dimension A, ;, shall be linearly interpolated between the adjagent
values spe¢ified in Table 5.
D shalllbe equal to d,

i,min e,max

For Type B|pipes greater than DN/OD 630 and DN/ID 600 when they are designed for a specific project,
A may be shorter than is specified in Table 5. However, it shall’be not less than 85 mm. Such pipes shall
be marked|“SHORT SOCKET".

7.2.4.2 ]pints with the elastomeric sealing ring.positioned on the spigot

The spigot[length shall be equal or superior tothé corresponding 4, ;. as defined in Table 5.

min

In the casg where other nominal sizes than those listed in Table 5 are selected, the requirenjent
regarding 41,.... shall be linearly interpelated from the adjacent values specified in Table 5.

Ly min shall conform to the following;
Ll, min [ Amin +F
where Fis the distance fronrthe end of the spigot to the effective sealing point. See Figure 2.

The manufpcturer should specify in which position the sealing ring shall be placed if there is more than
one possib]lity.
shalllbe’equal to d

Di,min e,max

For Type B pipes greater than DN/OD 630 and DN/ID 600 when they are designed for a specific project,
A may be shorter than is specified in Table 5. However, it shall be not less than 85 mm. Such pipes shall
be marked “SHORT SOCKET".
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7.2.5 Wall thicknesses
7.2.5.1 Wall thickness of sockets and joint design requirements

7.2.5.1.1 General

In addition to the minimum required wall thickness of sockets and spigots as specified below, their ring
stiffness, when determined in accordance with ISO 9969, shall conform to Formula (1):

Sso + Ssp = SNpipe (1)

For|the test it is permitted to use cut-off straight socket and spigot parts even if they de-not fonform to
thellength requirements specified in ISO 9969.

For|dimensions 2500 mm the stiffness may be calculated provided reliable info¥mation regarding the
E-modulus is available.

7.2)5.1.2 Spigots

When the spigot has the same design as the pipe, the wall thickness fequirements for the corfesponding
pip¢ dimension and construction apply.

In the case of a solid plain spigot design, the wall thickness, €)shall conform to Table 6. The yalues shall
be dalculated to the second decimal place and rounded to the next higher 0,1 mm.

Table 6 — Minimum required wallthicknesses of solid plain spigots

Dimensions in millimetrgs

Material Outside diametek € hin
d, <500 d./51 but not less than 3,2
PVC-U

d. >500 9,8

PP d,2 500 d,/41 but not less than 3,4
d,>500 12,2

PE d, <500 d./33 but not less than 4,2
d.>500 15,2

7.2]5.1.3 Sockets‘in accordance with ISO 4435, ISO 8772 or ISO 8773

WhEn a socket.s. intended to conform to one of the above-mentioned International Standajrds it shall
coniply withthe wall thickness requirements of the appropriate document.

7.2)5,14" Sockets heat formed on the pipes

When a socket is heat formed on a pipe or pipe segment the following is permitted:

— for joints with the sealing ring positioned in the socket: a reduction of the wall thicknesses, as
applicable, to 85 % in the cylindrical part of the socket and to 75 % in the groove area of a socket;

— for joints with the sealing ring positioned on the pipe: a reduction of the wall thicknesses e, and e,
as applicable, to 75 %.

In both cases the manufacturer specifies the reference value for the wall thickness.

7.2.5.1.5 Other sockets with stiffness 24 kKN/m?2

For structured-wall designed sockets the wall thicknesses e, and es, as applicable, shall comply with
the requirements given in Table 5.
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7.2.5.1.6

Other sockets with stiffness <4 kN/m?

The thickness of the inner wall of the socket shall be at least 1,5 x e, as specified in Table 5.

7.2.5.2

Injection-moulded fittings

The minimum wall thickness in the body of injection-moulded fittings of Type B construction, e, ;,,, for
DN/OD < 315 and DN/ID < 300 shall be 2,0 mm. For larger sizes it shall conform to the requirements for
€4 min aS specified in Table 5.

The construction height of the body wall, e, for injection-moulded fittings up to 200 mm DN/OD and

up to 200
thickness 9

the SD

the SD

— theSD

for PVC-U,

In the case

pecified for:

R 41 series in ISO 4435:2003,
R 33 series in ISO 8773:2006,
R 26 series in ISO 8772:2006,
PP and PE respectively.

of DN/ID series fittings the calculation shall be based on the dctual outside diameter of]

correspo

n
The jointirTg design including socket and spigot dimensions shall ¢enform to 7.2.5.1.

7.2.5.3 H

The wall t
of the cory
requireme

The jointinlg design including socket and spiget.dimensions shall conform to 7.2.5.1.

7.2.5.4 K

ing pipe.

abricated fittings

hickness of the body of fittings fabricated from pipes shall conform to the requiremg
esponding pipe. Wall thickness reductions*due to the process are permitted provided
hts in Table 16 are satisfied.

totational moulded fittings

The mini

specified for injection-mouldedfittings, rounded to the next higher 0,1 mm.

If a rotati
thicknesse

The socket

7.3 Typ

m wall thickness in th¢'body of rotational-moulded fittings, e, ,,,;,, shall be 1,25 x the va

nal-moulded fitting has a solid plain spigot and/or socket, the minimum required \
5 e, e, and e as applicable shall be 1,25 x the values derived from 7.2.5.

and spiget'dimensions shall comply with 7.2.5.1.

s of fitting

mm actual outside diameter of pipes in the DN/ID series shall be at least as the mininjum

the

bnts
the

ues

vall

The types

8 Physi

Vol - 11 1 1 LY ol h I1CAO 2442320 1
O IILLITTE COVEITU DY LIS QOCUIIICIU dI'€ SPELITNICU TIT IOV 211050+°1.

cal characteristics

8.1 Unplasticized poly(vinyl chloride) (PVC-U)

8.1.1 Ph

ysical characteristics of PVC-U pipes

When tested in accordance with the test methods specified in Table 7, using the indicated parameters,

the pipe sh

16

all have physical characteristics conforming to the requirements given in Table 7.
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Table 7 — Physical characteristics of PVC-U pipes

degree of gelation)

L . Test
Characteristic Requirements Test parameters method
Vicat softening 279 °C In accordance with ISO 2507-1 ISO 2507-1
temperature (VST)?2 and ISO 2507-2 and ISO 2507-2
Resistance to The pipe shall show |Temperature (150 £ 2) °C ISO 12091
heating — Oven test |no delaminations, Immersion time¢ for: 30 min
cracks or bubbles e<8mm 60 min
e>8 mm
J;D Lall\—C LU Ul\—h}U 1l\‘IU atta\,}\ TCDt tCllllJCl atul < 15 OC ISC 9852
ethaned Immersion time 30 min
(Al ernative test Chamfering No
method to assess
degdree of gelation)
Unijaxial tensile testd |Strain at break >80 % | Test speed 5+ 1 mm/min~+1SO 6259-1
(Alternative test Test temperature (23+2)°C and ISO 6259-2
method to assess
degree of gelation)
DS(de B-onset Shall conform to ISO 18373-1 [SO 183731
(Alfernative test temperature Number of test pi 4
method to assess 2185 °C Hmberottest preces

b 11n case of dispute, the method “liquid bath” shall be used.

¢ | This testis not intended to be used for factory‘production control.

a  |If e, is less than 1,8 mm the test shall be carried out on a profile.extruded from the material; indirect te
cartied out using the pipe sample.

¢ |For the wall thickness, e, the maximum measured wall thiekness of the pipe shall be taken, excluding e..

d |The appropriate test method shall be chosen by.the producer for factory production control, taking
natjonal regulation or internal health and safety policy\In case of dispute, the DSC method shall be used.

ting may be

nto account

8.1)2 Physical characteristics of PVC-U fittings

WhEn tested in accordance withthe test methods specified in Table 8, using the indicated p
thelfitting shall have physicalcharacteristics conforming to the requirements given in Table

© IS0 2020 - All rights reserved
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Table 8 — Physical characteristics of PVC-U injection-moulded fittings

- . Test
Characteristic Requirements Test parameters method
Vicat softening 277 °C In accordance with ISO 2507-1 ISO 2507-1

temperature, and ISO 2507-2 and ISO 2507-2
(VST)a
Effect of heating b Test temperature (150 £2)°C ISO 580, air

LI - :
I1Cdlllg UIIT

I 1 el
NI dCorudIicc witll

ISO 580¢

or blisters

or blisters

overall thi
4) The

thickness

¢ For the

a Only applicable to injection-moulded fittings and injection-moulded components for fabricated fittings.

b 1) Withip a radius of 15 x the wall thickness around the injection point(s), the depth of cracks, delaminatipn
hall not exceed 50 % of the wall thickness at that point.

2) Within a distance of 10 x the wall thickness from the diaphragm zone, the depth of cracks, delaminatign
hall not exceed 50 % of the wall thickness at that point.

3) Within a distance of 10 x the wall thickness from the ring gate, the length of cracks running through the
ness of the wall shall not exceed 50 % of the wall thickness at that pojnt;

eld line shall not have opened more than 50 % of the wall thickness at'that line.

5) In alljother parts of the surface, the depth of cracks and delaminationis shall not exceed 30 % of the wal
that point. Blisters shall not exceed a length of 10 x the wall thickness.

all thickness, e, the maximum measured wall thickness 0f'the pipe excluding e shall be taken.

—_—

8.2 Polylpropylene (PP)

8.2.1 Physical characteristics of PP pipes

When test¢d in accordance with the test methods specified in Table 9, using the indicated parameters,

the pipe shill have physical characteristicsiconforming to the requirements given in Table 9.

Table 9 —Physical characteristics of PP pipes

- . Test
Characteristic Requirements Test parameters method
Resistancefto The pipe.shall show |Temperature (150 £2) °C ISO 12091
heating - Oyen test |no délaminations, . .
Immersion time? for:
cracks or bubbles :
e<8mm 30 min
e>8 mm 60 min

3 For the wall thickness, e, the maximum measured wall thickness of the pipe excluding e shall be taken.

8.2.2 Phsrcirnl l‘hnrartnricticc of PP fittings

When tested in accordance with the test method specified in Table 10, using the indicated parameters,
the fittings shall have physical characteristics conforming to the requirements given in Table 10.

18
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Table 10 — Physical characteristics of PP injection-moulded components

. . Test
Characteristic Requirements Test parameters method
Effect of heating? b Test temperature (150 £ 2)°C ISO 580, air
Heating time In accordance with
ISO 580¢

a2 Only applicable to injection-moulded fittings and injection-moulded components for fabricated fittings.

b The depth of cracks, delamination or blisters shall not be more than 20 % of the wall thickness around the injection
point(s). No part of the weld line shall open to a depth of more than 20 % of the wall thickness.

¢ For the wall thickness, e, the maximum measured wall thickness of the fitting excluding e_shall be taken.

8.3| Polyethylene (PE)

8.3]1 Physical characteristics of PE pipes

When tested in accordance with the test methods specified in Table 11, using the indicated parameters,
the|pipe shall have physical characteristics conforming to the requireménts given in Table 1].

Table 11 — Physical characteristics of PE pipes

s - . Test
Characteristic Requirements Test papameters mekhod
Redistance to heat- |The pipe shall show |Temperature (110 £ 2) °C ISO 12091

ing|- Oven test no delaminations, . .
Immersion tixdé? for:
cracks or bubbles .
e <8 mm 30 min
e > 8 mim 60 min

@ |For the wall thickness, e, the maximum measured-yall thickness of the pipe excluding e shall be taken.

8.3]2 Physical characteristics of PEfittings

When tested in accordance with thetest method specified in Table 12, using the indicated parameters,
thelfitting shall have physical characteristics conforming to the requirements given in Table[12.

Table 12 — Physical characteristics of PE injection-moulded components

L . . Test
Characteristic Requirements Test parameters mekhod
Effe¢ct of heating? b Test temperature (110 £ 2) °C ISO 580, dir
Heating time In accordance with
ISO 580¢

a  |Only applicable to injection-moulded fittings and injection-moulded components for fabricated fittings.

b IThe depth of cracks, delamination or blisters shall not be more than 20 % of the wall thickness around fhe injection
pOi L(S). WO partortie wWerd IIIE SIidITOPeEnl to 4 dSpLl OI'INOoTre tiall 2ZU 70 OI'UII€ WdIT LIIICKIIESS.

¢ For the wall thickness, e, the maximum measured wall thickness of the fitting excluding e, shall be taken.

9 Mechanical characteristics
9.1 Mechanical characteristics of pipes

9.1.1 General

When tested in accordance with the test methods specified in Table 13, using the indicated parameters,
the pipe shall have mechanical characteristics conforming to the requirements given in Table 13.
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The pipes shall be designated in one of the following nominal ring stiffness classes (SN):

DN < 500: SN 4, SN 8 or SN 16;

DN > 500: SN 2, SN 4, SN 8 or SN 16.
For DN = 500 the manufacturer's guaranteed minimum stiffness, between the SN values, of a component

may be used for calculation purposes only. Such pipes shall be classified and marked as the next lower
stiffness class

Table 13 — Mechanical characteristics of pipes

. . Test
Characteyristic Requirements Test parameters fethold
Ring stiffn¢ss = relevant SN In accordance with ISO 9969 ISO 9969
Impact strgngth  [TIR<10 % Test temperature (0x1)°C [SO 3127
Conditioning medium |Water or air
Type of striker doo
Mass of striker? for:
i max < 100 0,5 kg
100 < d;jy max < 125 0,8 kg
125 <djp may <160 1,0kg
160 < d;j may <200 1,6 kg
200 < djp max <250 2,0kg
250 < djp max <315 2,5kg
315 <dipy max 3,2kg
Fall height of striker?
for: 1600 mm
Ao imin s 110 2000 mm
emymin >110
Ring flexib]lity In accordance with 9.1.2 at | Deflection 30 % ISO 13948
30 % of d,
Length of test piece Shall incorporate at
least 5 ribs/spirals¢
Position of test piece |Mould split line, when
applicable, at 0°, 45°
and 90° from the
upper plate
Creep ratio PVC-Us In accordance with ISO 9967 ISO 9967
<2,5.at 2 year extrapolation
PP’and PE:
<4 at 2 year
extrapolation
Tensile strength [MInImum required tensile Rate of movement TS5 mm/min SO 13262
of seamP strength of the seam shall be:
2380 N for DN <375
2510 N for 400 <DN <560
2760 N for 600 < DN < 710
21 020 N for DN =800
a  Refer to the specified dyp, yin-
b Only applicable to spirally formed pipes

20
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9.1.2 Ring flexibility

When tested in accordance with the test method described in Table 13, using the indicated parameters,
and visually inspected without magnification, a) and b) shall be satisfied during the test:

a) there shall be no decrease of the measured force;
b) there shall be no cracking in any part of the wall structure.

Also, c) to e) shall be satisfied after the test:

C) there shall be no wall delamination except pnccih]p delamination between the outside and inside

wall of double-wall pipes occurring in the reduced welding zone in the ends of the|test piece;
supporting profiles, see Figure 1, are not subject to this requirement;

d) |there shall be no other types of rupture in the test piece;

e) |permanent buckling in any part of the structure of the pipe wall including dépressions and craters
shall not occur in any direction.

9.1]3 Tensile strength of seams

When tested in accordance with Table 13, the minimum requjred’tensile strength of the [seam shall
conform to Table 13.

9.1/4 Additional requirements

Pipes intended to be used in areas where installations carried out at a temperature less ghan -10 °C
sha|l conform to the requirements of an impact test (staircase method) as specified in Table[14.

Table 14 — Low temperature installation performance test

. . Test
Characteristic Requirements Test parameters method
Impactresistance |H50=1 000 mm Test and conditioning ISQ 11173
(Staircase method) temperature (10 +1)°C
No break bélow
500 mm Type of striker doo
Mass of striker? for:
Ao min < 110 mm 4,0 kg
110 mm < dgy i < 125 mm 5,0kg
125 mm < dg i < 160 mm 6,25 kg
160 mm < dg ) iy < 200 mm 8,0 kg
200 mm < dgy, iy < 225 mm 10,0 kg
225 mm <dy, iy 12,5kg
a | Refer to the specified dyp, in-

9.2 Mechanical characteristics of fittings

When tested in accordance with the test methods specified in Table 15, using the indicated parameters,

the fitting shall have mechanical characteristics conforming to the requirements given in Table 15.

The fittings shall be designated in one of the following nominal stiffness classes (SN):

— DN <500: SN 4, SN 8 or SN 16;

— DN >500: SN 2, SN 4, SN 8 or SN 16.

NOTE

component, can be used for calculation purposes.

© IS0 2020 - All rights reserved
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Table 15 — Mechanical characteristics of fittings

leakage

Minimum moment for:

d, <250 mm 0,15[DN]3 x 10~ kNth
d, > 250 mm 0,01[DN] kNm
OR

Minimum displacement

| 170 mm

. . Test

Characteristic | Requirements Test parameters method
Stiffness? = relevant SN In accordance with ISO 13967 ISO 13967
Impact test No cracks through |Test temperature 0°C 1SO 13263

the wall;

jumped-off sealing |Drop height for:

ClClllt‘llLb blldll bC u'e = 125 TTTIIT 1 GGG TITIIT

able toberestored | 455y 500 mm

in correct position e

manually Position of impact Mouth of the socket
Mechanica No signs of split- EITHER 15013264
_st?elzngth o1l flex- |ting, cra}cking, Test period 15 min
ibilityP separation and/or

of the fitting

b Only for

fabricated fittings made from more than one piece (a sealing ring retaining component is not considered
piece) or when the minimum wall thickness in the body, e4 i, is lessthan (0,9 x d,,,, /51), (0,9 x d,/41) or (0,9 x d,,/33
PVC, PP and |PE respectively.

a2 When afitting in accordance with this document has the same wall construction as a corresponding pipe, the stiffj
, because of its geometry, is equal to or greater than that of thepipe. Such fittings can be classified with
same stiffnefs class as that pipe without testing the stiffness.

hess
the

hs a
for

10 Performance requirements

When testg

the joints gnd the system shall have characteristics conforming to the requirements given in Table

d in accordance with the test methods specified in Table 16, using the indicated parametlers,

6.

22
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Table 16 — Performance requirements

L . Test
Characteristic Requirements Test parameters method
Tightness of Temperature (23x2)°C ISO 13259
elastomeric Spigot deflection 10 % Condition B
ring seal joint Socket deflection 5%
No leakage Water pressure 5 kPa
(0,05 bar)
No leakage Water pressure 50 kPa
t6;5bary
<-27 kPa Air pressure -30 kPa
(-0,27 bar) (-0,3 bar)
Tightness of Temperature (23x2)°C 1SO 1325p
elagtomeric Joint deflection: Condition C
ring seal joint d, <315 mm 2°
315 mm < d, <630 mm 1,5°
630 mm <d, 1°
No leakage Water pressure 5 kPa
(0,05 bar)
No leakage Water pressure 50 kPa
(0,5 bar)
<-27 kPa Air pressure -30 kPa
(-0,27 bar) (-0,3 bar)
Registance to b For d,,, < 160 mm: In accordance with ISO 13260 Meth-
combined ISO 1326032010, Method A od A, hotland cold
tenjperature water
cydingand A For di% 160 mm: In accordance with ISO 13260 Meth-
external loading 1S0.13260:2010, Method B od B, hotfwater
Lorjg-term Tube pressure, Test temperature (23+2)°C ISO 1326p
perfformance extrapolated to
of TPE seals 100 years:
2150 kPa
(1,5 bar)
Wafertightness® No leakage Water pressure 50 kPa ISO 1325¢
(0,5 bar)
Duration 1 min
Terlsile test of welded4No break in the joint|Minimum tensile force® According to In accordance with
or flused jointsd 9.1.3 Table 14
a | Only for comipenents in accordance with this document with DN/OD < 335 and DN/ID < 300.
b |The following requirements apply:
— vertical deformation: <9 %j;
—deviation from surface evenness in bottom: <3 mm;

— radius of bottom: 280 % of original;
— opening of weld line: <20 % of wall thickness;
— tightness at 35 kPa (0,35 bar)/15 min: no leakage allowed.

¢ Only for fabricated fittings made from more than one piece. A sealing ring retaining component is not considered as
a piece.

d  This testis applicable for all pipe and fitting constructions when jointed by fusion or welding.

¢ The test pieces shall be cut longitudinally in the fusion area. The length of the test piece shall include the joint plus a
length at each end sufficient to ensure a proper grip in the tensile testing machine.
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11 Mark

ing

11.1 General

Marking elements shall be labelled or printed or formed directly on the pipe or the fitting, in such a way
that after storage, weathering, handling and installation, legibility is maintained.

Marking shall not initiate cracks or other types of defect that adversely influence the performance of

the pipe or

the fitting.

11.2 Minj

mum required marking

11.2.1 Pipes

Pipes shall

The minimum required marking of pipes shall conform to Table 17.

be marked at intervals of maximum 2 m and at least once per pipe.

Table 17 — Minimum required marking of pipes

Information Markifag or symbols

Number of fhis document [SO 21138-3
Diameter s¢ries, nominal size/actual guaranteed min.
inside dianjeter? for:

DN/OD sefries, interchangeableb DN/OD 200/178¢

DN/OD sefries, not interchangeableb DN/ID 1807/178¢

DN/ID seties
Manufactufer’s name and/or trade mark XYZ
Stiffness class e.g. SN 8

Material Either PVC-U, PVCY, PP or PE
Manufactufer’s information e
Low tempefature installation performance # (ice crystal symbol)f

Close tolerz

nce class

CTs

a2 The maf
b In this d
or IS0 8773
¢ Ifacom
d  PVC-Uis
¢ Shall be|

—thep
—thep

006.

preferred to.PVC:

oduction*period year and month;

king of the guaranteed minimum mean inside diameter is voluntary, but if marked it shall be as shown.

pse interchangeability means use with pipes and/or fittings in accordance with 1SO 4435:2003, 1SO 8772:2006

bonent is designedfor'both DN/OD and DN/ID series, one of them may be marked on a label.

given in clear figures or in a code providing traceability to the following details:

oduction site if the manufacturer is producing in different sites, nationally and/or internationally.

f This marking is only applicable to pipes which by testing have proved to conform to 9.1.4.

g€  Only applicable for PE pipes with spigot as specified in ISO 8772:2006 and PP pipes with spigots as specified
IS0 8773:2006.

11.2.2 Fittings

The minimum required marking of fittings shall conform to Table 18.

24
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Table 18 — Minimum required marking of fittings

Information Marking or symbols

Number of this document IS0 21138-3
Diameter series, nominal size/actual guaranteed min.
inside diameter? for:

DN/OD series, interchangeableP DN/OD 200/178¢

DN/OD series, not interchangeableb DN/OD 200/178¢

DN/ID series DN/ID 180/178¢
Manufacturer’s name and/or trade mark XYZ
Nominal angle e.g. 45°
Stifffness class e.g. SN 8

Material

Either PVC-U, PVCY, PP or PE

Mahufacturer’s information

e

Cloke tolerance class

CTf

a | The marking of the guaranteed minimum mean inside diameter is voluntary, but if marked it shall be as sHown.

b |In this case interchangeability means use with pipes and/or fittings in accordance with 1SO 4435:2003, ISP 8772:2006

or Ip0 8773:2006.

¢ |Ifa component is designed for both DN/OD and DN/ID series, one of them may*be marked on a label.

d  |PVC-Uis preferred to PVC.

e |Shall be given in clear figures or in a code providing traceability to the following details:

— the production period year and month;

f 10nly applicable for PE fittings with spigot as specified in ISO 8772 and PP fittings with spigots

ISO[8773:2006.

— the production site if the manufacturer is producing in different sites, nationally and/or internationally]

as specified

© IS0 2020 - All rights reserved
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a) the cor
injecti

b) a furtl
substit

c) CaCO,
— th

Annex A
(normative)

Virgin PVC-U material

tent of PVC-U shall be at least 80 % in mass fraction for pipes and 85 % in\mass fractior]
bn-moulded fittings;

ner reduction of the PVC-U content (for pipes only) is permitted provided the PVC-
uted by CaCO; conforming to item c) as follows;

can be used with or without coating as follows:
p composition of the CaCO3, before coating if any, shall coriform to the following:
content of CaCO3 = 96 % in mass fraction;
content of MgCO5 < 4 % in mass fraction;
content of CaCO5; and MgCOs; in total 298%in mass fraction;
e physical properties of the material shall conform to the following:
mean particle size D50 < 2,5 m;

top cut, D98 < 20 um.

ion,
) or

for

J is
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Annex B
(normative)

Utilization of non-virgin PVC-U material

General
=enera:

For
fitti
inje
B.2

Thd
the
pro

B.3

B.3

Rec
reld
rep
the

a)

b)

the purpose of this annex the term “pipes” means extruded pipes and any parts-of a
ng which is made from an extruded pipe. The term “fitting” means injection-maulded f
ction-moulded parts of a fabricated fitting.

Own reprocessed material from pipes and fittings

use of clean own reprocessed material from components in couformity with this do
production of pipes and fittings is permitted without limitations.\Tf fitting material is u
Huction of pipes it shall be considered as recycled material.

Recycled materials with agreed specification

.1 Material from PVC-U pipes and fittings

ycled material with an agreed specificationfrom PVC-U pipes and fittings that are 3
vant quantities and intervals of time shall\b& permitted to be used alone or added to vir

following conditions are met.

A specification for each material shall be agreed between the supplier of externg
material, the pipe manufacturer and, if applicable, the certification body. It shall at leas
characteristics in accordatice with EN 15346:2014 given in Table B.1.

When determined in_aeeordance with the test methods given in Table B.1, the actuall
these characteristies.shall conform to the agreed value and the permitted deviations shj
to those given in-Table B.1.

the quality plan of the supplier of external non-virgin material shall not be less stringe
relevant reguirements of ISO 9001;

NOTE If the supplier is certified ISO 9001, this requirement is deemed to be fulfilled.

fabricated
ittings and

rument for
sed for the

vailable in
gin or own

rocessed material or a mixture of thosetwo materials for the production of pipes providled that all

1 recycled
t cover the

values for
11 conform

ht than the

Each delivery shall be covered by a certificate according to EN 10204:2004, 3.1 showing

Conformity

f)

g)

h)

o the agreed speciiication.

Where a certificate of conformity is not provided with external recycled material, the ma

nufacturer

shall conduct verification testing on all material to confirm it conforms to the requirements.

The maximum quantity of external recycled material that is intended to be added shall be specified

by the pipe manufacturer.

The quantity of external recycled material that is actually added in each production ser
recorded by the pipe manufacturer.

ies shall be

nex A.

The PVC-U content of the end product shall conform to the requirements specified in An

© IS0 2020 - All rights reserved
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Type testing shall be carried out on the end product with the maximum specified amount and with

each form of external recycled material with an agreed specification. Approved results shall be
taken as proving conformity also of components containing lower levels of external or recycled
material.

Table B.1 — Specification of characteristics to be covered by the agreement and

maximum permitted deviations for these characteristics

Characteristic

Test method Maximum permitted

deviations

PVC-U cont

1501158 A5 absotute T mass fraction

K-value?

ISO 13229 +3 units

Density?

[SO 1183-1 +20 kg/m3

(VST)

Vicat softefting temperature?

[SO 2507-1 and ISO 2507-2 x2°C

or ISO 306:2013, Method B 50

Particle siz

e and distribution®c

Requirements shall be agreed and stated in the specification. Test met
ods in accordance with EN 15346:2014, Annex D4 and Annex Ee.

Type of sta

biliserab

Requirements and test method shall be agreed-and stated in the
specification.

Impurities!

Based on the source of material and the recycling process the
requirements shall be agreed and stated.in the specification.

Test method in accordance with EN\{5346:2014, Annex C.

a

If the so
to test those
this table.

b Therele

C

The par
d  Onlyap
e

Only ap
NOTE Attey

irce of the material is pipes and fittings produced under a natienal or European quality mark, it is not requ

material characteristics if the requirement covered by the quality mark conforms to the requirement give

vant requirements depend on the recycling process and-on the end product.

[icle size shall not be greater than 50 % of the minintum wall thickness of the end product.
blicable for micronized recycled PVC compounds.

blicable for recycled PVC crushes.

tion is drawn to possible restrictions regarding heavy metals, e.g. cadmium.

red
n in

B.3.2 M4

External r
fittings sh
document.

B.4 Extd

B.4.1 M4

terial from PVC-U products other than pipes and fittings

ecycled materials with, an agreed specification from PVC-U products other than pipes
1l not be permitted-to be used for the production of pipes and fittings conforming to

'rnal reeycled materials not covered by an agreed specification

terial from PVC-U pipes and fittings

PYC 1L

and
this

External r

lad 4+ | 4 Jd 1 < 1£3 43 £. Ll
.A._y\,lcu IIIditlridis ITITULU CUVUITU U_y dall asl cCu DPCLIIILGLIUII ITUIIL T VWU PIPCD allua 1Ittl

S,

which are available in relevant quantities and intervals of time, shall be permitted to be used alone or
added to virgin or own reprocessed material or a mixture of those two materials for the production of
pipes provided that all of the following conditions are met:

a) when such materials are used, the production shall be considered as at least one batch and shall be

tested

accordingly;

b) the materials shall be clean and dry;
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the maximum allowed amount of recycled material shall depend on the difference in K-value of the
virgin material and the recycled material as follows:

— if the difference in K-value, when determined in accordance with ISO 13229, is equal to or less
than four units, then up to 10 % in mass fraction may be added;

— if the difference in K-value is greater than 4 units or not determined, then up to 5 % in mass
fraction may be added;

the quantity of external recycled materials that is actually added in each production series shall be
recorded by the pipe manufacturer.

B.4

Ext
pip

.2 Material from PVC-U products other than pipes and fittings

brnal recycled material not covered by an agreed specification from PVC-U products jother than
s and fittings shall not be used for the production of pipes and fittings conforming to thisjdocument.

©IS
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Annex C
(normative)

Virgin PP material

The virgin material shall be PP to which are added those additives that are needed to facilitate the

manufactu P Cf CC‘I‘S}’)CYIEI".'CS ccnfcrming ta tha rociivaraaonte of thic dociiaant Coqtad calc um

Tt e T et T T T T e Oty o CoH ot —oooto o oot

carbonate [CaCO3) conforming to b), or talc conforming to c), may be added as mineral modifiers‘urder
the followihg conditions.

When calcpulated on the basis of a known formulation or, in case of dispute/unknown’ formulation,
determinegl in accordance with ISO 3451-1, the PP content shall conform as applicable’to item a)) as
follows:

a) For oufside and single layers of Type B the content of PP shall be at least 75%"in mass fractior] for
pipes gnd 80 % in mass fraction for injection-moulded fittings.

b) Specification for CaCOj:
— thg composition of the CaCO;, before coating, shall conform-e.the following:
—|{ content of CaC0O3 = 96 % in mass fraction;
—|{ content of MgCO5 < 4 % in mass fraction;
—|{ content of CaCO5; and MgCO5; in total 298 % in mass fraction;
— thg physical properties of the CaCO3 shall cgnform to the following:
—|{ mean particle size, D50 < 2,5 pm;
—] top cut, D98 < 20 pm.
c) Specification for talc:
— THe content of magnesium silicate, Mg3Si,0,,(OH,) shall be at least 97 % in mass fraction;
— the physical properties of the talc shall conform to the following:
—|{ mean partiele’size, D50 < 7 pm;

—]| top cut;P98 < 30 pm.

30 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=531bb3a4a53654e1d9232092cc5e51be

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions, symbols and abbreviated terms
	3.1 Terms and definitions
	3.2 Symbols
	3.3 Abbreviated terms
	4 Material
	4.1 General
	4.2 Unplasticized poly(vinyl chloride) (PVC-U)
	4.2.1 General
	4.2.2 Pipe and fitting material characteristics
	4.2.3 Utilization of non-virgin materials
	4.3 Polypropylene (PP)
	4.3.1 General
	4.3.2 Pipe and fitting material characteristics
	4.3.3 Melt mass-flow rate classification
	4.3.4 Utilization of non-virgin materials
	4.4 Polyethylene (PE)
	4.4.1 General
	4.4.2 Material characteristics of pipes and injection-moulded fittings
	4.4.3 Material characteristics of rotational-moulded fittings
	4.4.4 Utilization of non-virgin materials
	4.5 Sealing ring retaining components
	4.6 Sealing rings
	4.7 Fused or welded joints
	4.8 Adhesives for PVC-U
	5 Designation of wall construction and examples of typical jointing methods
	5.1 Wall constructions designated as Type B
	5.1.1 Ribbed or corrugated construction
	5.1.2 Typical jointing methods for structured-wall Type B pipes
	5.2 Designation and design of joints
	6 General characteristics for pipes and fittings — Colour
	7 Geometrical characteristics
	7.1 General
	7.2 Dimensions
	7.2.1 Designation
	7.2.2 Lengths of pipe
	7.2.3 Diameters of Type B pipes and spigots of pipes or fittings
	7.2.4 Diameters and jointing dimensions of sockets and spigots
	7.2.5 Wall thicknesses
	7.3 Types of fitting
	8 Physical characteristics
	8.1 Unplasticized poly(vinyl chloride) (PVC-U)
	8.1.1 Physical characteristics of PVC-U pipes
	8.1.2 Physical characteristics of PVC-U fittings
	8.2 Polypropylene (PP)
	8.2.1 Physical characteristics of PP pipes
	8.2.2 Physical characteristics of PP fittings
	8.3 Polyethylene (PE)
	8.3.1 Physical characteristics of PE pipes
	8.3.2 Physical characteristics of PE fittings
	9 Mechanical characteristics
	9.1 Mechanical characteristics of pipes
	9.1.1 General
	9.1.2 Ring flexibility
	9.1.3 Tensile strength of seams
	9.1.4 Additional requirements
	9.2 Mechanical characteristics of fittings
	10 Performance requirements
	11 Marking
	11.1 General
	11.2 Minimum required marking
	11.2.1 Pipes
	11.2.2 Fittings
	Annex A (normative)  Virgin PVC-U material
	Annex B (normative)  Utilization of non-virgin PVC-U material
	Annex C (normative)  Virgin PP material
	Annex D (normative)  Utilization of non-virgin PP material
	Annex E (normative)  Virgin PE material
	Annex F (normative)  Utilization of non-virgin PE material
	Annex G (informative)  Survey of possible use of reprocessed and recycled material
	Bibliography

