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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

les of the

[SO draws attention to the possibility that the implementation of this document may involve‘the[use of (a)

patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai

d patent

rights in fespect thereof. As of the date of publication of this document, ISO had not received ndtice of (a)

patent(s) which may be required to implement this document. However, implementefs are caut

ijoned that

this may not represent the latest information, which may be obtained from the patent database ayailable at

www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and| does not

constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQ/TC 138, Plastics pipes, fittings and valyes for the

transport|of fluids, Subcommittee SC 2, Plastics pipes andfittings for water supplies.

This firstedition of ISO 16422-2, together with [SO 16422-1 and ISO 16422-5, cancels and replaces the second

edition of{ISO 16422:2014, which has been technically revised.

The main|changes are as follows:

— [SO 1p422:2014 has been splitintoseveral parts, under the general title “Pipes and joints made af oriented
unpldsticized poly(vinyl chloride)\(PVC-0) for the conveyance of water under pressure”. The information
previpusly included in ISO 16422:2014 has been divided into ISO 16422-1, ISO 16422-2 (this document)

and [$0O 16422-5, with thefollowing additions to ISO 16422-2:

JN1200 values have'been introduced;

—

he tolerancesof chamfers in plain ends have been modified;

minimum.values for orientation factors have been introduced;

—t

blerances in density have been introduced;

minimum length of engagement values have been introduced;
the long-term test at 602C is performed on the pipe only;
minimum hoop stress values for production control tests have been introduced;

differential scanning calorimetry (DSC) has been identified as the preferred test method for gelation
in case of dispute.

Alist of all parts in the ISO 16422 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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uction

Molecular orientation of thermoplastics results in the improvement of physical and mechanical properties.
Orientation is carried out at temperatures well above the glass transition temperature.

Orientation of PVC-U pipe-material can be induced by different processes.

In general, the following production process is common.

— Athick-wall tube is extruded (feedstock) and conditioned at the desired temperature.

— The orientation process is activated primarily in circumferential direction under controlled conditions.

Axial
— After

The orienftation of the molecules creates a laminar structure in the material of the pipe wall. This
ability to withstand brittle failure emanating from minor flaws in the material matrik or from

gives the
scratches

Improved
improved

The classi
with the ¢

Regardin
the prody
products

The 1SO 1
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the orientation process, the pipe is cooled down quickly to ambient temperature.

at the surface of the pipe wall.

hoop strength allows reduced wall thickness with material and energy savings. It also
resistance to impact and fatigue.

fication of the pipe depends on material compound/formulatioriand stretch ratios used. ]
lassification, these characteristics may be specified or detetmined.

b potential adverse effects on the quality of water intehded for human consumption
cts covered by this document, this document provides no information as to whether
can be used without restriction.

6422 series, of which this is Part 2, specifies\the requirements for a piping system nj

structure

results in

'herefore,

faused by
r not the

ade from

oriented Yinplasticized poly(vinyl chloride) (PVC-0) and its components. The piping system is intenided to be

used for v
or above §

Requirem
ISO 1642
to the fol
purpose

vater supply, pressurized drainage and séwerage and irrigation systems to be used und
rround where protected to direct sunlight.

ents and test methods for PVC-O.components are specified in in this document, as
-1 and ISO/TS 16422-3. For othér’components (not manufactured from PVC-0), refereng

mainly for joints) are established in ISO 16422-5.

erground

vell as in
e is made

owing documents: ISO 1452:3 (PVC-U) and EN 12842 (Cast Iron). Characteristics for fitness for
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International Standard ISO 16422-2:2024(en)

Pipes and joints made of oriented unplasticized poly(vinyl
chloride) (PVC-0) for the conveyance of water under
pressure —

Part 2
Pipes

1 Scop

This docu
chloride)

from dire
pressure.

In conjun

a) watel mains and services lines;

b) convgyance of water for both outside and inside buildings;
c¢) drainfage, sewerage and treated wastewater under pressure;
d) irrigdtion under pressure.

This docyment is applicable to piping systems intended for the supply of water under pressure
25 °C (cold water), intended for;human consumption and for general purposes as well as for
wastewater under pressure.

including

This docyment is also applicable toScomponents for the conveyance of water and wastewater

including

The pipin

e

ment specifies the characteristics of solid-wall pipes made of oriented tnplasticized
(PVC-0) for piping systems intended to be used underground or above-ground (where

It also specifies the test parameters for the test methods referred €e)in this document.

45 °C. For temperatures-between 25 °C and 45 °C, see Figure C.1.

g system according-te_this document is intended for the conveyance of cold water up to

poly(vinyl
protected

ct sunlight), for water supply, buried drainage, sewerage, treated wastewater and irrigatlion under

ction with ISO 16422-1 and ISO 16422-5, this document is applicable to oriented PVC-O pjipes, with
or without integral socket, intended to be used for the following:

up to and

ip to and

pressures

of 25 bar) and especially in'those applications where special performance requirements are needdd, such as

impactlo

2 Normativereferences

The folloyingdocuments are referred to in the text in such a way that some or all of their content ¢

requirem
the latest

hds and pressure fluctuations, up to pressure of 25 bar.

brits of this document. For dated references, only the edition cited applies. For undated r

nstitutes
pferences,

edition of the referenced document (including any amendments) applies.

[SO 16422-1, Pipes and joints made of oriented unplasticized poly(vinyl chloride) (PVC-0) — Part 1: General

ISO 16422-5, Pipes and joints made of oriented unplasticized poly(vinyl chloride) (PVC-0) — Part 5: Fitness for
purpose of the system

[SO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal pressures

— Part 1:

Metric series

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?

© IS0 2024 - All rights reserved
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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, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of the
resistance to internal pressure — Part 2: Preparation of pipe test pieces

[SO 2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters
ISO 2507-1, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1: General test method
SO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 3127, Thermoplastics pipes — Determination of resistance to external blows — Round-the-clock method

[SO 4065, Thermoplastics pipes — Universal wall thickness table

ISO 4633| Rubber seals — Joint rings for water supply, drainage and sewerage pipelines — Specification for
materials

[SO 625942, Thermoplastics pipes — Determination of tensile properties — Part 2: Pipesimade of unplasticized
poly(vinyl|chloride) (PVC-U), oriented unplasticized poly(vinyl chloride) (PVC-0), chlgrinated poly(viny chloride)
(PVC-C) and high-impact poly(vinyl chloride) (PVC-HI)

ISO 7686,|Plastics pipes and fittings — Determination of opacity

ISO 9080} Plastics piping and ducting systems — Determination of<the long-term hydrostatic strength of
thermopldgstics materials in pipe form by extrapolation

ISO 9857, Unplasticized poly(vinyl chloride) (PVC-U) pipes..~" Dichloromethane resistance at| specified
temperatuyre (DCMT) — Test method

ISO 9969 ,[Thermoplastics pipes — Determination of ring stiffness

ISO 11922-1:1997, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances {— Part 1:
Metric senies

ISO 12163, Thermoplastics materials for pipes.and fittings for pressure applications — Classification, dgsignation
and desigh coefficient

ISO 18373-1, Rigid PVC pipes — Differential scanning calorimetry (DSC) method — Part 1: Measurenpent of the
processing temperature

3 Terms and definitiens
For the pyrposes of this.document, the terms and definitions given in ISO 16422-1 and the following apply.

SO and IEC maintain'terminological databases for use in standardization at the following addresss:

— ISO Opline'‘browsing platform: available at https://www.iso.org/obp

IECE : 4 I lalal £ los LL 1 i - L
I CLll UlJCbll(]. adavdildUITU dUIItLPS.// VWV VV VW.UICULLI UpPDUCUIA.Ul &5/

31
nominal length
minimum length which does not include the depth of the socketed portions

Note 1 to entry: See Figure 1.

© IS0 2024 - All rights reserved
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Key
l nominal length of the pipe

Figure 1 — Points of measurement for nominal lengths

3.2
nominal size DN
numerical designation of the size of a compofient, other than a component designated by thread sjze, which
is a convejnient round number approximately equal to the manufacturing dimension in millimetreg (mm)

3.3
out-of-ropndness
ovality
differencg¢ between the measwwred maximum and the measured minimum outside diameter in|the same
cross-secfion of a pipe or:spigot, or the difference between the measured maximum and the measured
minimum|inside diameténin the same cross-section of a socket

3.4
Poisson dontraction
shorteninlg of thie-length of the pipe when pressurized

3.5
temperature contraction
shortening of the length of the pipe due to drop in temperature

3.6
angular deflection
retraction of one side of the spigot due to angular deflection of the spigot within the socket

3.7

tolerance

permitted variation of the specified value of a quantity, expressed as the difference between the permitted
maximum and the permitted minimum value

© IS0 2024 - All rights reserved
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3.8
long-term hydrostatic strength for 50 years at 20 °C

0LPL20_°C,SOy§:ars . . . . .
quantity with the unit of stress, i.e. MPa, which can be considered to be a property of the material under

consideration

Note 1 to entry: This represents the 97,5 % lower confidence limit for the long-term hydrostatic strength and equals
the predicted average strength at a temperature of 20 °C and for a time of 50 years with internal water pressure.

39
working pressure
maximum pressure which a piping system can sustain in continuous use under given service conditions

4 Symbols

a start of sealing area in the socket

b end of cylindrical part of socket and pipe

C overall service design coefficient

D, measured outside diameter before conditioning (orientation factor test)
D, measured outside diameter after conditioning (oriéritation factor test)
d, external diameter (at any point)

7 inside diameter of the socket

dip, mean inside diameter of the socket

d, nominal (outside or inside) diameter

E Young’s modulus

E. elastic modulus in the circumferential direction (2,0 GPa)

e wall thickness (at-any point)

Cem mean wall thickness before conditioning (orientation factor test)
e; mean wall thickness after conditioning (orientation factor test)
€min minitm wall thickness

e, nominal wall thickness

I moment of inertia of a pipe = e,3/12

L length of pipe in metres

L, measured length before conditioning (orientation factor test)

L; measured length after conditioning (orientation factor test)

l nominal length of the pipe

I length of the socket

m depth of engagement

© IS0 2024 - All rights reserved
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minimum depth of engagement due to angular deflection of the pipe
minimum depth of engagement calculated

lower limit of the minimum depth of engagement

minimum depth of engagement due to the Poisson contraction
minimum depth of engagement due to safety allowance

minimum depth of engagement due to temperature contraction

unsupported critical buckling pressure, in Kilopascals

calc

SNcalc

OLPL20°C,5{years

Os

5 Material

5.1 General

The material from which the pipes are made shall conform to ISO 16422-1 and to the requirement

5.2 and 5M4-

radius of the striker nose

calculated preferred value of the nominal S series number of the pipe accord
4065:2018, Table 2

calculated initial ring stiffness

coefficient of linear expansion, (7 x 10->) °C-1

angle chamfer

temperature differential

maximum angle of deflection of spigot within the socket
coefficient of axial orientation

coefficient of circumferential orientation

Poisson ratio (0,40)

density

hydrostatic stress in the circumferential direction
long-term hydrostatic strength for 50 years at 20 °C

design stress

5.2 Density

ng to ISO

s given in

The density, p, at 23 °C of the pipe, when measured in accordance with ISO 1183-1, shall be within the

following limits:

1350 kg/m3 < p <1460 kg/m3

© IS0 2024 - All rights reserved
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5.3 MRS class

Oriented pipes made from a defined PVC compound/formulation and with a well-defined orientation level
in circumferential and axial direction, shall be evaluated according to the procedures of Annex A. The MRS
(minimum required strength) value shall be classified in accordance with ISO 16422-1.

The MRS class shall be declared by the manufacturer.

5.4 Orientation factor

The level of orientation is an indirect parameter for the material classification of the pipes and is dependent
on the production process.

The circumferential and axial orientation factors shall be declared by the manufacturer and shalll conform
to the minimum values as defined in Table 1.

The orierftation factors shall be measured according to Annex E and specified by the manufactyrer to be

within igs % deviation from the declared values.

Table 1 — Minimum declared orientation factor

Dimensipns in MPa

Minimun] required strength

(MRS) 31,5 35,5 40,0 45,0 60,0
Axial 1,0

Circumfefential 1,5 1,6 1,7 1,8 1,9

6 General characteristics

6.1 Appearance

When viewed without magnification, the interal and external surfaces of pipes shall be smooth,|clean and
free from| scoring, cavities and other surface defects to an extent that would prevent conformity to this
document. The material shall not contain any impurities visible without magnification. The ends qf the pipe
shall be cfit cleanly and square to the.akis of the pipe.

6.2 Colour

The COlO\:[')Of the pipes shallbe uniform throughout the wall.

The prefefred colour efipipes shall be as follows:

a) for whter supply cream, blue, white or white with blue stripes;

b) forirrigation under pressure blue, white or white with blue stripes;

H PR A | H | 1 o adlal deaas
C) fOI' pl CoSUIlIZCTU Ul cuuasr: dllu STVVTI1 GSC sl C_y, UIUWIT UL VWILILT VWILIT UI'UWILI SU1 llJCD,
d) for treated waste water, purple.

NOTE The colouring of pipes for the supply of water for human consumption can be subject to national regulations.

6.3 Opacity

If a pipe is required to be opaque for use in above-ground applications, the wall of the pipe shall transmit not
more than 0,2 % of visible light falling on it when tested in accordance with ISO 7686.

© IS0 2024 - All rights reserved
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6.4 Classification of pipes

64.1 (I

Pipes shal

assification

1 be classified to their nominal pressure, PN.

The nominal pressure, PN, the pipe series, S, and the design stress, o,, are connected by the relationship

described in Formulae (1) to (4):
10
PNz
S
= SR=T1
2
d
SDR=-L
el’l
MRS
Oy =1—
C

6.4.2 Calculation of wall thickness

The relatjonship between the nominal wall thickness, e, and the ngminal outside diameter d, is sj

ISO 4065.
by substit

Values shall be rounded to one decimal place accordihg to the rules of ISO 4065.

Nominal §
For the R

The nomipnal outside diameter and nominal wall thickness for the relevant nominal pressure ang

classes ar

7 Geometrical characteristics

7.1 Me
The dime
7.2 Ler

The values for nominal pipe wall thickness, e,, for nominal pressure ratings, PN, can be
uting the values for d,, and S, as shown in Formula.{5):

d

n

Scqe 1

calc

numbers and their calculated values;are given in ISO 4065 for the R10 series of preferred
0 series required for this docuntent, refer to I1SO 3.

e specified in Table 2.

asurementof'dimensions

nsions of'pipes shall be measured in accordance with ISO 3126.

1gth of pipes

e8]

(2)

(3

(4)

ecified in
alculated

(5)

numbers.

| material

It is recommended that pipes be supplied in one or more of the following lengths: 6 m, 10 m, 12 m, where
these lengths do not include the depth of any (integral) socket(s). Other lengths are subject to agreement
between the manufacturer and the purchaser.

The nominal length of the pipe shall not be less than that specified by the manufacturer.

7.3 Nominal outside diameters and wall thicknesses

The nominal outside diameter of pipes in accordance with ISO 161-1, and the corresponding wall thickness,
shall be selected from Table 2 as appropriate for size, nominal pressure and pipe material class.

© IS0 2024 - All rights reserved
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The tolerances for mean outside diameters shall be in accordance with ISO 11922-1:2018, grade C. For other
outside diameters not mentioned in ISO 11922-1, the tolerance shall be calculated according to 0,003 d
rounded to the nearest 0,1 mm with a minimum value of 0,3 mm.

The nominal wall thickness shall conform to the minimum values given in Table 2.
The mean wall thickness shall be declared by the manufacturer.

The tolerances on the mean wall thickness shall be in accordance with ISO 11922-1:2018, grade W; otherwise
they shall be specified by the manufacturer. For other wall thicknesses, the tolerance can be calculated
according to the formula (0,1 x e, ;, + 0,2), rounded up to the nearest 0,1 mm. Due to the additional
processing step, being the orientation of the material, the tolerance for mean wall thickness of the PVC-O
pipe can potentially be increased.

The tolergnces on out-of-roundness shall be in accordance with ISO 11922-1:2018, grade M.

Other diamneters can be used provided that the calculations of minimum thicknesses are calculated pccording
to 6.4.2.

Table 2 — Nominal outside diameters, d,, and nominal wall thickness, e,

(l:\;lfsi Pressure class PN for design coefficient.C-=)1,6
315 6,3 8 10 12,5 16 20 25
355 8 10 12,5 16 20 25
400 8 10 12,5 16 20 25
450 10 12,5 16 20 25
500 10 12,5 16 20 25
Pressure class PN for.désign coefficient C = 1,4
450 10 12,5 16 20 25
500 12,5 16 20 25

Pipe series S numbers preferred and computed values (ISO 3) and standard dimension ratigs (SDR)
S 32,0 | 28,0 | 25,0 | 224~| 20,0 | 18,0 | 16,0 | 14,0 | 12,5 | 11,2 | 10,0 | 90 8,0
Scale  |B1,623(28,184(25,119|22,387|19,953|17,783|15,849|14,125|12,589|11,220|10,000|8,9135|79 433
SDR || 65,0 | 57,0 | 5140 45,8 | 41,0 | 370 | 33,0 | 290 | 26,0 | 23,4 | 21,0 | 194 | 170

d, e, (mm)

63 1,6 1,8 | 20 | 22 | 25 | 27 | 3,0 34/ | 38
75 1,5 1,7 19 2,1 23 | 26 | 29 3,2 36 | 40 | 45
90 16 5820222512813t 375 39T 43—T48 | 54

110 1,8 2,0 2,2 2,4 2,7 31 34 3,8 4,2 4,7 53 59 6,6
125 2,0 2,2 2,5 2,8 31 3,5 39 4,3 4,8 54 6,0 6,7 74
140 2,2 2,5 2,8 31 3,5 39 4,3 4,8 54 6,0 6,7 7,5 8,3
160 2,5 2,8 3,2 3,5 4,0 4,4 4,9 55 6,2 6,9 7,7 8,5 9,5
180 2,8 3,2 3,6 4,0 4,4 50 55 6,2 6,9 7,7 8,6 96 | 10,7
200 3,2 3,5 39 4,4 4,9 55 6,2 6,9 7,7 8,6 96 | 10,7 | 119
225 3,5 4,0 4,4 50 55 6,2 6,9 7,7 8,6 96 | 10,8 | 12,0 | 134
250 39 4,4 49 55 6,2 6,9 7,7 8,6 96 | 10,7 | 119 | 13,3 | 14,8

© IS0 2024 - All rights reserved
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280 4,4 49 5,5 6,2 6,9 7,7 8,6 96 | 10,7 | 12,0 | 13,4 | 149 | 16,6
315 4,9 5,5 6,2 6,9 7,7 8,7 9,7 10,8 | 12,1 | 13,5 | 15,0 | 16,8 | 18,7
355 5,6 6,2 7,0 7,8 8,7 9,8 109 | 12,2 | 13,6 | 15,2 | 169 | 189 | 21,1
400 6,3 7,0 79 8,8 98 | 11,0 | 12,3 | 13,7 | 153 | 171 | 191 | 21,3 | 23,7
450 7,0 79 8,8 99 11,0 | 124 | 13,8 | 154 | 172 | 19,2 | 21,5 | 239 | 26,7
500 7,8 8,8 98 | 11,0 | 12,3 | 13,7 | 153 | 171 | 191 | 21,4 | 239 | 26,6 | 29,7
560 8,8 98 | 11,0 | 12,3 | 13,7 | 154 | 172 | 19,2 | 21,4 | 239 | 26,7 | 29,8 | 33,2
630 99 | 11,0 | 12,3 | 13,8 | 154 | 173 | 193 | 21,6 | 241 | 269 | 30,0 | 33,5 | 374
710 11,2 | 12,4 | 141 | 154 | 175 | 192 | 21,8 | 24,4 | 276 | 30,2 | 34,2 | 373 | 42,2
800 12,6 | 140 [ 159 [ 174 | 198 | 21,6 | 245 | 274 | 31,1 | 34,0 | 38,5 | 42, 47,6
900 14,1 | 15,7 | 179 | 19,6 | 22,2 | 24,3 | 276 | 309 | 350 | 38,2 | 43,3 ~473 | 53,5
1000 || 15,7 | 175 | 199 | 21,7 | 24,7 | 270 | 30,6 | 34,3 | 389 | 42,5 | 48, ¥ 52,3 | 594
1200 || 18,4 | 21,1 | 23,5 | 26,2 | 293 | 324 | 36,4 | 41,4 | 46,2 | 51,3 | (571 | 63,2 | 70,6
NOTE With specified SDR class and applying a higher design coefficient other pressufeclasses can be derived.
7.4 Pipes with integral sockets with elastomeric sealing ring typé
The nomIiLal inside diameter of socket, d, and the minimum mean inside diameter of socket, d;} ,;;,, with
elastomeffic ring seal joint type shall conform to the values given in Fable 3 and Figure 2.
The minifnum value for the depth of engagement, m, shall be as.¢calculated in Annex B using the agpropriate
parametels for the pipe. In all cases, the minimum depth of engagement calculated, m_,,., shall rot be less
than m,;| as given in Table 3.

Table 3 — Dimensions of sockets for elastomeric ring seal joints

Nominal inside | Minimum mean Lower_li_m itof | Minimum depth
diameter of inside diameter thedmlmmum of engagement
socket of socket epth of according to
engagement Annex B2
dy im,min Mimin Mealc
63 63,4 58 80,5
75 75,4 60 80,7
90 90,4 61 81,0
110 110,5 64 81,3
125 125,5 66 81,6
140 140,6 68 81,8
160 160,6 71 82,2
180 180,7 73 82,5
200 2007 75 829
225 225,8 78 83,3
250 250,9 81 83,8
280 281,0 85 84,3
315 316,1 88 84,9
355 356,2 90 85,6
a  Values calculated with the following parameters as an example:
L=6m;u=040;C=1,6; 0,= 31,25 MPa (MRS 50); E.=2,0 GPa;
a=(7x10"5)°C1; AT=50°C; =15
S=20 mm
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Table 3 (continued)

. N . Lower limit of | Minimum depth
Nominal inside | Minimum mean ..
. L . the minimum of engagement
diameter of inside diameter g
depth of according to
socket of socket
engagement Annex B2
dn dim min Min Maic
400 401,3 92 86,4
450 451,5 95 87,3
500 501,6 97 88,1
560 561,8 101 89,2
630 632,0 TO5 90,7
710 712,3 109 91,8
800 802,5 114 93,4
900 902,8 120 95,1
1000 1003,1 125 96,9
1200 1203,7 136 100,3
a  Values calculated with the following parameters as an example:
L=6m;u=040;C=1,6; o, = 31,25 MPa (MRS 50); E. =2,0 GPa;
a=(7x10"5)°C1;AT=50°C; =15
S=20mm
NOTE There is no minimum wall thickness requirement for sealing ring type sockets. It is considerdd as being

more relevant to verify the strength of the sockets as being at least'the same as the strength of the pipe in 4§ccordance
with 9.1.3.

The design coefficient of oriented PVC-O pipes shall be.a'minimum of 1,6 providing that axial conffraction of
the pipe (flue to higher design stress) does not resultiitrpull-out of the joints. For pipes, a design cogfficient of
1,4 is only permitted for MRS 45,0 and MRS 50,0 ifproven according to ISO 16422-2:2023, Annex B that there
is no risk pon pull-out of the joints.

I .
a b
S/ 20034, P, N d 4
23
(
- w
—_——— — CA>|~ | | @ 4 —-—
-
% [ LA B
MANMNA \>>
1} \ \)'/
m+ 0,03d, i,

Key

I8

Start of sealing area.

b End of cylindrical part of socket and pipe.
B angle chamfer

m  depth of engagement

d, external diameter of pipe
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inside diameter of the socket
I, length of the socket

e wall thickness

7.5 Pla

Figure 2 — Socket and spigot end for pipes with elastomeric sealing

in ends

Pipes with plain end(s) to be used with elastomeric sealing ring type joints shall have a chamfer conforming
to Figure 2 with 12° < f < 15°.

8 Sele

8.1 Sel
The nomi

The appli

8.2 Det

The allow
nominal

ction of pipes

pction of nominal pressure and pipe series S for water up to and including 25
hal pressure, PN, shall be based on the classification in accordance with 6:4.1.

Cable pipe series shall be taken from Table 2.

ermination of the allowable operating pressure for water up to 45 °C

rable operating pressure, PFA, for temperatures up to and/including 25 °C shall be eq
ressure, PN.

To determine the allowable operating pressure, PFA, for, temperatures between 25 °C and
supplemeEtary derating factor, f1, from Annex C, shall b¢{@applied to the nominal pressure, PN, a
Formula

PFA =

This factdg

NOTE
values, sed

9 Mec

9.1 Res

9.1.1 G

Resistand

6):
frx PN

r is given in Figure C.1.

Another derating factor, f,, can be used, taking account of the application. Normally f, equals 1
related installation documents,e.g. ISO/TR 4191.

hanical characteristics
istance to hydrostatic pressure

eneral

e ta hydrostatic pressure shall be verified using the test conditions established in Tal

induced s

°C

1al to the

45 °C, a
5 given in

(6)

. For other

ple 4. The

—_—

fresses are derived from the reference curves according to A.2.1.

When tested using either end cap type A or type B in accordance with ISO 1167-1 and using the combinations
of test temperatures and induced stresses so derived, the pipe shall not fail in less than the times stated in
Table 4. In case of dispute, end cap type B shall be used.
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Table 4 — Test conditions

Test parameters
Character- | Require- Hoop stress (MPa) b . Type | Num- Tesltl
istic ment Tempera- Time £ | berof meth-
ture °C MRS MRS MRS MRS MRS h o €r o od
31,5 35,5 40,0 45,0 50,0 test | pieces
Short-and | No failure 20 41 46 52 60 65 10 Water 1;2(7)_1
long-term | during the 20 36 42 46 53 58 |1000] in 1= and ISO
Strength test 60 20 22 25 28 31 1000 water 1167-2
a2 The number of test pieces required for factory production control and process control should be listed in the manufacturer’s
quality plan.
b For calculation of test pressure of pipes, minimum measured wall thickness shall be used. In case of integral sockEts, e, shall
be used forjcalculation.
9.1.2 Pjpes

Pipes shall withstand without bursting or leakage the hydrostatic stress induced by internal hy

pressure

9.13 P

Integral s
internal h
integral s
pressure

In case of]
means do

9.2 Imj

Pipes sha
than 10 ¢
beR=12

when tested using the test conditions specified in 9.1.1.

jpes with integral sockets

ydrostatic pressure when tested using the test conditionstat 20 °C specified in 9.1.1. Wh
bckets assemblies, the pipe spigot inserted into the socket may be of a different material
Class than the test specimen.

sealing ring, it may be restrained from blow-out®y adhesive or mechanical means, proy
not materially reduce the stress on the pressurized portion of the socket.
bact strength

| be tested at 0 °C in accordance with'ISO 3127, and shall have a true impact rate (TIR) of
when using masses given in Table'5 and the drop height of 2 m. The radius of the striker
5 mm.

Table-5-— Classified striker mass for impact test

rdrostatic

ockets assemblies shall withstand without bursting or leakagethe hydrostatic stress ipduced by

bn testing
pr higher-

ided such

not more
hose shall

NOTE

Nominal size DN Totall{;nass
63 4
75 5
90 5
110 6,3

125 6,3
140 8
160 8
180 10
200 10
> 225 12,5

Impact characteristics can change over time. These values are applicable only at the time of manufacture.
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9.3 Ring stiffness

If relevant, the ring stiffness of pipes conforming to this document shall be determined in accordance with
1SO 9969.

NOTE 1

NOTE 2

pipes.

NOTE 3

NOTE 4

10 Physical characteristics

When tested in accordance with the test methods as specified in Table 6 using the indicated paran
pipe shalllhave physical characteristics conforming to the requirements given in Table6.

Pipes of stiffness less than 4 kKN/m?2 can be unsuitable where there is the possibility of high vacuum or
external pressure being developed. They can also require special installation techniques when installed below ground.

National regulations and/or national practices on use of specific fittings can require minimum s

Minimum stiffness of pipes is sometimes required for installation with certain type of fittings.

Tl PR Py £ F i A D
raacurclitart llls OLITITTICOS UT }lll}\,.) 1S slv\,ll TIT ZTAIITIC A 1.

Table 6 — Physical characteristics

tiffness of

eters, the

Characteristic Requirements Test parameters Test method
Vicat soft¢ning >80°C Shall conform to 1SO 2507-1 1SO 2507-1
temperatyre (VST) 2
Resistancg to No attack ¢ Temperature of» (15 + 1) °C IS0 9852
dichloro-rpethane bath
ata SPECifliC Immersion time |15 min
temperatire 2P
Uniaxial tgnsile strength? |> 48 MPa Speed (5+ 1) mm/min |ISO 6259-1 and
Temiperature (23+2)°C 150 6259-2
DSCb B-onset temperature +{Shall conform to |Number of test [SO 18373-1
>185°Cd [SO 18373-1 pieces: 4
a2 Tobe darried out on feedstock pipe or on reverted pipe.
b DSC = differential scanning calorimetry. One test method shall be chosen by the producer for factory productjon control,
taking intol consideration national regulations’or internal health and safety policies. In case of dispute, the DSC method shall be
used.
¢ Isolated spots less than 2 mm shall'net be considered as an attack.
d  For Cafn and organic-based sfabilized formulations, the B-onset temperature shall be > 180 °C.

11 Sealjng rings

The material of the'\€lastomeric sealing ring used in joint assemblies for pipes shall be chosen from
and shall ponform to the appropriate class.

The sealingring shall have no detrimental effect on the properties of the pipe and shall not caug

assembly to fail the functional requirements of ISO 16422-5.
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12 Marking

12.1 General

The marking elements shall be printed or formed directly on the pipe with a maximum interval of 1 m in
such a way that after storage, weathering, handling and installation, legibility is maintained during the use
of the products.

NOTE The manufacturer is not responsible for marking being illegible due to actions caused by installation and
use such as painting, scratching, covering of the pipes or by use of detergents on the pipe.

Marking shall not initiate cracks or other types of defects which would impair conformity to the requirements
of this dogumrent:

If printing is used, the colouring of the printed information shall differ from the basic colouringlof the pipe.

The size df the marking shall be such that the marking is legible without magnification.

12.2 Mipimum required marking

The minifnum required marking on pipes shall conform to Table 7.

Table 7 — Minimum required marking onpipes

Aspects Mark or symbol

1~ Number of this document ISO 16422-2
1+ Manufacturer's name and/or trademark XyZ
1~ Material PVC-0
+ MRS class and C-factor e.g. 45,0C=1,6
1+ Nominal outside diameter d, x nominalwall thickness e, e.g. 110 x 6,6
1+ Nominal pressure PN e.g. PN 16
1~ Manufacturer's information? e.g. mmyyyy
1+ Intended useb e.g. W/P

To provide traceability, thie following details shall be given:
1+ the production peried the year and month, in figures or in code;
1 aname or codgforthe production site, if the manufacturer is producing in different sites, nationally and

r internationally.

+ Identifieation of the extrusion line, if there is more than one.

Optionally; for information on abbreviations, see CEN/TR 15438[5] and/or national rules.

12.3 Additional marking

Pipes conforming to this document and also conforming to other document(s) may be marked additionally
with intended use information and the number(s) of the other document(s), together with the minimum
required marking in accordance with the other document(s).
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Annex A
(normative)

Establishment of the pipe material classification

A.1 General

The mini
according

NOTE

orientation factor.

A.2 De

A21 P

Pipe mate
required

The pipe
shall be d
in accord
ISO 1167-

Alternatiy

data poinfts of 20 °C (and 60 °C) on the graph. At\least 97,5 % of the data points shall lie on or

reference

The refer
60 °C for

(A.5):

to the procedures of ISO 9080.

The establishment of the PVC-O pipe material classification is limited to PVC-O pipes’ with

fermination of PVC-0 pipe material classification

rocedure

rial shall be designated by the material type (PVC-0) in pipe ferm and the level of the
ttrength (MRS) in accordance with Table 1.

haterial shall have an MRS equal to the values as specified in Table 1. The MRS value for clag
prived from o p; in accordance with ISO 12162. The Gfpy 29 2¢150 years Value is determined by
hnce with ISO 9080, of hydrostatic pressure testscarried out in accordance with ISO 1

rely, the conformance to the PVC-O reference’lines can be demonstrated by plotting the

lines.

bnce lines for PVC-0 pipe materials‘are the reference curves in the temperature range ¢

evaluated

the same

minimum

sification
 analysis,
167-1 and

b and using end caps type A or B, tested with wateér in water at the temperatures 20 °C afpd 60 °C

ISO 9080
hbove the

f20°Cto

PVC-0O 315, PVC-0 355, PVC-0°400, PVC-0 450 and PVC-0 500 are derived from Formulae (A.1) -
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For PVC-0 315:

1ogt:£6,914+%+9,173.1ogo— 14575'3;6'105"’ (A1)
For PVC-0 355:

logt:—98,404+%6'158+14,322 logo - 16290'47}2 ‘logo (A.2)
For PVC-0 400:

47752 530 15023 175 .log

log ¢ F=9T,994F——— "=+ T0,513-Tog - e (A.3)
For PVC-(} 450:

logt 63,962+ 20200460 _g g66.10g 5 - 2170842 1080 (A4)

T T

For PVC-(} 500:

logt ::—94,470+%+1o,789 Jog o -2 114.4Tso logo (A.5)

A.2.2 C(lassified feedstock material

If the PV((-U) feedstock material is classified as MRS 25 MPa miaterial in accordance with ISO 908

10, and the

final pipe|orientation factor conforms to the minimum values given in Table 1, the following progedure for

classification of the PVC-O pipe material shall be followed.

The classfification involves the determination of at‘least 15 failure points at 20 °C on PVC-O pipes. The

observatipns shall have the following failure time-distribution:

— timeq from 10 h up to and including 10-000 h, of which at least 3 samples shall be:

— between 10 h and 100 h;
etween 100 h and 1 000-h;

b
— bletween 1 000 h and\10 000 h of which at least 3 samples above 3 000 h and at least ope sample
apove 5 000 h.

points of

ification of

the pipe material shall be followed as descrlbed in ISO 9080 The test temperatures shall be 20°C and 60 °C.

Alternatively, conformance to the PVC-U 250 reference lines (ISO 1452-1) can be demonstrated by plotting
the ISO 9080 data points of 20 °C and 60 °C on the graph. At least 97,5 % of the data points shall lie on or

above the reference lines.

If the feedstock material has an MRS of 25 MPa or above, or at least 97,5 % of data points lying on or above
the reference lines as described in this subclause, the material can be designated as classified feedstock
material for PVC-0 pipes. In this case, the procedure in A.2.2 shall be applicable via conformance testing on

the PVC-O pipes.
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If 97,5 % of PVC-U data points do not lie on or above the PVC-U reference lines, or if the feedstock material
has an MRS below 25 MPa, the procedure in A.2.1 shall be applicable via ISO 9080 testing on the PVC-O pipes
at 20 °C and 60 °C.
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Annex B
(normative)

Minimum depth of engagement of sockets

B.1 General

is given in

The mini
[SO 1452-P and Figure B.1

Attention|is drawn to the fact that the depths of engagement required by ISO 1452-2 can/potentially be
insufficieht for PVC-O pipes conforming to this document under certain circumstances, particulprly pipes
of length [greater than 6 m, and can potentially result in “pull-out” and leakage undervadverse cpnditions.
Primarilyj this is due to the higher strain levels developed at the higher operating strésses invoked in PVC-O
pipes conjpared with the PVC-U pipes for which ISO 1452-2 was developed.

The poteptial for pull-out also exists with short-socketed fittings of RVC or other materialy used in
conjunctipn with PVC-0 pipes.

a b
m
R/ 20034, . N 4
70
P
¢
¥ o
—_— ] — %- o n| —f—-——— —-—
hi:
( [ LA A\
N AN \>>'
v AN >
m+ 0,03d, i,

Key
a  Start ¢f sealing area.
b End of cylindricalpart of socket and pipe.
B angle|chamfer
m  depthlof'engagement
d, external diameter of pipe
d; inside diameter of the socket

~

%)

length of the socket
wall thickness

@

Figure B.1 — Depth of engagement
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B.2 Calculation of depth of engagement
a) Depth of engagement, m, is calculated using Formula (B.1):

Meae = My + My + M, + My (B.1)
where

M, IS the minimum depth of engagement calculated, in mm;

my,  is the minimum depth of engagement due to the Poisson contraction, in mm;

my | 1s the minimum depth of engagement due to temperature contraction, In mm;

m, | is the minimum depth of engagement due to angular deflection of the pipe, in mm;

mg | is the minimum depth of engagement due to safety allowance, in mm.
b) The minimum depth of engagement due to the Poisson contraction, ¢ng; (shortening] of length
when prepsurized) is calculated using Formula (B.2):

L X UXO
my, =f2EZ0 (B.2)
EC

where

L i the length of pipe, in m;

u i the Poisson ratio (0,40);

—-

o ip the hydrostatic stress in the circumferential direction. in MPa;

E

. ip the elastic modulus in the circumferertial direction (2,0 GPa).

—

o is usually taken as the long-term operatingstress at working pressure, or the design stress, o, f
material, pnd E, as the long-term creep medulus.

EXAMPLE[l  For an MRS 50,0 pipe with-values C = 1,6 and o, = 32 MPa, then m, = 6x0,40 x 32/2,0=38,4

For buried pipelines, resistance to.contraction is offered by the soil and the full Poisson contraction
to be realized. However, an unrestrained above-ground pipeline can be subject to the full cont
worst-cage situation arises‘during field testing of lines not yet back-filled, where a test pressure
25 % could be applied.

EXAMPLE|2  With ashort-term modulus of 4,0 GPa, then m, = 6 x 0,40 x 32 x 1,25/4,0 = 24 mm.

r the pipe

mim.

s unlikely
raction. A
margin of

c) The minimum depth of engagement due to temperature contraction, mq, (shortenipg due to
drop in tgmpeérature) is calculated using Formula (B.3):
mp = XX ATX10° (B.3)

where

L isthelength of pipe, in m;
a is the coefficient of linear expansion (7 x 10->) °C1;

AT is the temperature differential, in °C.

This can occur, for example, during construction as a result of filling the pipeline with water. Again, for

buried pipelines, soil friction will reduce the range of movement, but above-ground lines could r
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