DRAFT INTERNATIONAL STANDARD ISO/DIS 11297-3

.....||||”

IWIHH
&

)- ISO/TC 138 Secretariat: JISC
= = Voting begins on Voting terminates on
2012-05-17 2012-10-17

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION o MEXOYHAPOOHASA OPIFAHUSALIMA MO CTAHOAPTUSALIMM e  ORGANISATION INTERNATIONALE DE NORMALISATION

Plastics piping systems for renovation of underground drainage
and sewerage networks under pressure —

Part 3:
Lining with close-fit pipes

Systémes de canalisations en plastique pour la rénovation des réseaux de branchements et de collecteurs
d'assainissement enterrés sous pression —

Partie 3: Tubage par tuyau continu sans espace annularire

ICS 23.040.20; 23.040.45; 91.140.80; 93.030

ISO/CEN PARALLEL PROCESSING

This draft has been developed within the International Organization for Standardization (ISO), and
processed under the 1ISO-lead mode of collaboration as defined in the Vienna Agreement.

This draft is hereby submitted to the ISO member bodies and to the CEN member bodies for a parallel
five-month enquiry.

Should this draft be accepted, a final draft, established on the basis of comments received, will be
submitted to a parallel two-month approval vote in ISO and formal vote in CEN.

To expedite distribution, this document is circulated asr eceived from the committee
secretariat. ISO Central Secretariat work of editing and text composition will be undertaken at
publication stage.

Pour accélérer la distribution, le présent document est distribué tel qu'il est parvenu du
secrétariat du comité. Le travail de rédaction et de composition de texte sera effectué au
Secrétariat central de I'lSO au stade de publication.

THIS DOCUMENT IS A DRAFT CIRCULATED FOR COMMENT AND APPROVAL. IT IS THEREFORE SUBJECT TO CHANGE AND MAY NOT BE
REFERRED TO AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED TO SUBMIT, WITH THEIR COMMENTS, NOTIFICATION OF ANY RELEVANT PATENT RIGHTS OF WHICH
THEY ARE AWARE AND TO PROVIDE SUPPORTING DOCUMENTATION.

© International Organization for Standardization, 2012


p���m���XQK���t�-�$���Su'5�9�цF����G��EBYݸ-ɈJ4���(�xaX9mI�~�Ɣʌ/A�t���������)9�Y�8�=Ҡq3aRB��4��

SO/DIS 11297-3

Copyright notice

This 1SO document is a Draft International Standard and is copyright-protected by 1SO. Except as permitted
under the applicable laws of the user's country, neither this ISO draft nor any extract from it may be
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,
photocopying, recording or otherwise, without prior written permission being secured.

Requests for permission to reproduce should be addressed to either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org

Reproduction may be subject to royalty payments or a licensing agreement.
Violators may be prosecuted.

© 1SO 2012 — All rights reserved



�o��7j*H0�/��S[�q�������4��ʐ�_�^���{���L�u�D�n�Eح�OU��i��ic��4K7�3�N�˴��h�`�DeZ��,��U]VIV���zؠG

ISO/DIS 11297-3

Contents Page
[l 0] =174 ] (o TR iv
[l A 0o [UT w3 {0 o [T \%
1 S o 0] o 1T PP PPPPPPPPRTTN 1
2 L0 Y g o = AV = =T (= 0 o = 1
3 TErmS ANG GEFINTTIONS ..iiiiiiiiiiiiiiiiiiiiieieie ettt eeeeee e eeeaeseeesasesssasssasesssssssssssssssssssssssssssssassssssssssssssrnres 2
3.1 GENEIAL e 2
3.2 B IC=o3 1 T e LU= PPPPPPPRS 2
3.3 (OF 0 F=1 = Tod =T 1) 1o PO PPPTTN 2
34 Y (<TG = 1T 3
3.5 L (o To LU [od ] =T PP UOPPPPTPPIN 3
3.6 YT R VATeT =N oT0] o Lo ] o E s T 3
3.7 o1 01 T S TR 3
4 Symbols and abbreviated tEIMS ... e BB T ettt e et e e e e s 4
4.1 SYMBOIS . T i e T e 4
4.2 PN oY T oAV =\ (=T IR =T o 0 01 o S POURR PP 4
5 Pipes at the “M” Stage .........ccooiiiiii e e e e 0 e e e s e s e s s s 4
5.1 Y = U= AT | S S s S o e RPN 4
5.2 T L] = ol g = T = o (=] AT A o T S o S SRR 5
5.3 Material CharaCteriStICS. ... e e L F ettt ettt e e e e e e a e e e e e e e eeraaes 5
54 (T =Tol g p Y= d Tl od g =T = Tod =] ) o e PPN 5
55 V(Yo A= AT (o1 o] g = L= (o] K= o] 4 T T 5
5.6 PhYSIiCal CharaCteriSTICS .. ii it e ittt ettt ettt et e et e e s sabb e e e s sanneee s 5
5.7 8o 11 o] A1 Yo e s PSP PPPR 6
5.8 = 1 ST o TP PP OOPPRPOPP 6
6 Fittings at the “IM” stage ... 0 ettt e e s 6
7 ANCIHTIAIY COMPONENTS . i ettt ettt e e s bt e e e sttt e e e s bb e e e e sttt e e e sbbe e e e aabbeeeeabbeeeesbbeeeeane 6
8 Fitness for purpose of the installed lining system at the “I” stage ...............cccccccciiiiiiiccc, 6
8.1 Y = U= A= | PO U UUPPPPPTRPRN 6
8.2 T (=] = U] g = L= Toa (=T A =] Ao TP UUUPUPPPTPIN 6
8.3 Y = A Lo g P T = (o] €= 1) 1o OO UUPPPPPUPIRN 6
8.4 GEOMELIIC CRANACTEIISTICS oiiiiiiiiiii et e e e e e e e e et e e e e e e e e eet b e e eeeeseessba s eeeeeseessanan 7
8.5 MeChaniCal CharaClEIISTICS .....ovviiiiii e e e e e e e e e e e e e st e e e e e e e e asbb e eeeeeeeesaaes 7
8.6 PRYSICAl CHAraCTEIISTICS . iii ittt ettt ettt et e e sabb e e s sanaeee s 8
8.7 YN Lo [ Lo Y g k=1 I g = 1= o3 (=Y W] o3 8
8.8 ST T 0] o] 1T Yo [OOSR PUPPR 8
9 Ta B} €= 1 E= L0 Y o1 = Uo3 AT o SO PUSERR 9
9.1 e oo T = 100] AT Yo T o PSPPI 9
9.2 Storage, handling and transport of pipes and fittings ........cccccviiiiiii 9
9.3 L=lo 1T o]0 0] o L S PP PPPPPUPURPPN 9
9.4 L3 =11 = 1T 0) o T 11
9.5 Process-related inSPection and tESTING .....c.ooi it e e 11
Annex A (normative) Factory-folded heat-reverted polyethylene (PE) pipe — Determination of

MEMOTY ADTTEY ettt e e e e e sttt et e e e e e s e babb e e e e e e e e s anbebbeeaaaaeeas 13
27T o] Lo Yo =T o] VPP PUTPPTPTP 15

© I1SO 2012 — Al rights reserved iii


��A�����o

�v���@��8���U��
��o2\8M����kp��3����pS�=���z��@��c0���&�2�MXzU}�+Hl�\\|��3�ϬD�+3��/�{iק�

ISO/DIS 11297-3

Foreword

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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all'such patent rights:

ISO 11297-3 was prepared by Technical Committee ISOfT€ 138, Plastics pipes, fittings and valves for the
transport of fluids, Working Group WG 12, Rehabilitation.of-pipeline systems:

ISO 11297 consists of the following parts, under-the general title Plastics’ piping systems for renovation of
underground drainage and sewerage networks under pressure;

— Part 1: General
— Part 3: Lining with close-fit pipes

Lining with continuous pipes is to form the subject:of-atpart 2; lining with cured-in-place pipes is to form the
subject of a part 4; and lining with adhesive-backed hoses is to form the subject of a part 6.

iv © I1SO 2012 — Al rights reserved
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Introduction

System standards dealing with the following applications are either available or in preparation:
— Plastics piping systems for renovation of underground non-pressure drainage and sewerage networks;

— Plastics piping systems for renovation of underground drainage and sewerage networks under pressure
(this application);

— Plastics piping systems for renovation of underground water supply networks;
— Plastics piping systems for renovation of underground gas supply networks;
These System Standards are distinguished from those for conventionally installed plastics piping systems by

the requirement to verify certain characteristics in the as-installed condition, after site processing. This is in
addition to specifying requirements for plastics piping system components as manufactured.

This System Standard ISO 11297 comprises a:

— Part 1: General

and the following technique family-related parts:

— Part 2: Lining with continuous pipes

— Part 3: Lining with close-fit pipes

— Part 4: Lining with cured-in-place pipes

— Part 6: Lining with adhesive-backed hoses

The requirements for any given rengvation technique family are given in part 1 applied in conjunction with the
relevant other part. For example, both 1SO 11297-1 and this part of ISO 11297 together specify the
requirements relating to lining with close-fit pipes. For complementary information, see 1SO 11295. Not all
technique families are pertinent to every area of application and this is reflected in the part numbers included

in each System Standard.

A consistent structure of clause headings has been adopted for all parts of 1ISO 11297, in order to facilitate
direct comparisons across renovation technique families.

Figure 1 shows the common part and clause structure and the relationship between ISO 11297 and the
system standards for other application areas.

© 1SO 2012 — All rights reserved Y
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Vi

Figure 1 — Format of the renovation system standards
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Plastics piping systems for renovation of underground drainage
and sewerage networks under pressure —

Part 3:
Lining with close-fit pipes

1 Scope

This part of ISO 11297, in conjunction with ISO 11297-1, specifies requirements and test methods for close-fit
lining systems intended to be used for the renovation of underground drainage and sewerage networks under
pressure. It is applicable to pipes and fittings, as manufactured, as well as to the installed lining system. It is

applicable to polyethylene (PE) pipe for both independent and interactive pressure pipe liners as well as
associated fittings and joints for the construction of the lining system.

2 Normative references

The following referenced documents are indispensable for the "application of this document. For dated
references, only the edition cited applies.wFor .undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3, Preferred numbers — Series:ofpreférred numbers

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

ISO 1167-2, Thermoplastics pipes, fittings:and.assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 29 Preparation of pipe test pieces

ISO 3126, Plastics piping systems:~ Plastics components — Determination of dimensions

ISO 4427-1:2007, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — Part 1:
General

ISO 4427-2, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — Part 2: Pipes
ISO 4427-3, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — Part 3: Fittings

ISO 4427-5:2007, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — Part 5:
Fitness for purpose of the system

ISO 6259-1, Thermoplastics pipes — Determination of tensile properties — Part 1: General test method

ISO 8772, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethylene
(PE)

ISO 9967, Thermoplastics pipes — Determination of creep ratio

© 1SO 2012 — All rights reserved 1
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ISO 11297-1:—1), Plastics piping systems for renovation of underground drainage and sewerage networks
under pressure — Part 1: General

ISO 12176-1, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 1: Butt
fusion

ISO 12176-2, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 2:
Electrofusion

EN 12201-2:2011, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Part 2: Pipes

EN 12201-4, Plastics piping systems for water supply — Polyethylene (PE) — Part 4: Valves

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11297-1 and the following apply.

3.1 General

311

close fit

situation of the outside of the installed liner relative to the inside of the existing- pipeline, which may either be
an interference fit or include a small annular gap resulting from shrinkagesand tolerances only

3.1.2

close-fit pipe

continuous lining pipe of thermoplastic material reshaped.or otherfwise expanded after insertion to achieve a
close fit to the existing pipeline

3.2 Techniques

No additional definitions apply.

3.3 Characteristics

3.3.1

maximum mean outside diameter

dem,max

maximum value of the outside diameter as specified for a given nominal size

3.3.2

minimum required strength

MRS

value of gj p| rounded down to the next smaller value of the R10 series or R20 series, depending on the value

of o pL

NOTE R10 and R20 series are the Renard number series according to ISO 3 and ISO 497.

3.33

melt mass-flow rate

MFR

value relating to the viscosity of the molten material at a specified temperature and rate of shear

1) To be published.

2 © 1SO 2012 — All rights reserved
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3.4 Materials

No additional definitions apply.

3.5 Product stages

No additional definitions apply.

3.6 Service conditions

3.6.1

nominal pressure

PN

numerical designation used for reference purposes related to the mechanical characteristics of the component
of a piping system.

For thermoplastics piping systems conveying water or sewage, it corresponds to the allowable operating
pressure (PFA) in bar?, which can be sustained with water at 20 °C with a design basis of 50 years, and
based on the minimum design coefficient:

o - 20 (MRS)
C x(SDR-1)
3.6.2
design coefficient

C
coefficient with a value greater than 1, which.takes into- ‘consideration service conditions as well as properties
of the components of a piping system‘otherthan thase represented in the lower confidence limit

3.7 Joints

3.7.1

electrofusion joint

joint between a PE socket or saddle electtofusion fitting and a pipe or fitting with spigotted ends, made by
heating the electrofusion fittings by:-the,"Joule effect of the heating element incorporated at their jointing
surfaces, causing the material adjacent to them to melt and pipe and fitting surfaces to fuse

3.7.2

butt fusion joint

joint made by heating the planed ends of matching surfaces by holding them against a flat heating plate until
the PE material reaches fusion temperature, quickly removing the heating plate and pushing the two softened
ends against one another

3.7.3

mechanical joint

joint made by assembling a PE pipe to another PE pipe or any other element of the piping system, using a
fitting that generally includes a compression part to provide for pressure integrity and leaktightness and a
gripping part to provide resistance to end loads

NOTE A support sleeve inserted into the pipe bore can be used to provide a permanent support for the PE pipe to
prevent creep in the pipe wall under radial compressive forces.

3.74

fusion compatibility

ability of two similar or dissimilar PE materials to be fused together to form a joint which conforms to the
performance requirements of this part of ISO 11297.

2) 1 bar=0,1 MPa=0,1 N/mm?2 = 10%N/mZ2,

© 1SO 2012 — All rights reserved 3
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4 Symbols and abbreviated terms

4.1 Symbols

For the purpose of this document, the symbols given in ISO 11297-1 and the following apply.

C overall service (design) coefficient
de outside diameter (at any point)
dem,max maximum mean outside diameter

d

€nmax Maximum mean wall thickness
T temperature at which stress rupture data have been determined
t time to occurrence of a leak in the pipe

manuf  Original circular outside diameter of the pipe (before processing for insertion)

oipL quantity with the dimensions of stress, which representstthe 97,5 % lower confidence limit of the
predicted hydrostatic strength at a temperature, T, and{ime t

4.2 Abbreviated terms

LPL lower confidence limit of the predicted hydrostatic strength

MFR melt mass-flow rate

MRS minimum required strength

PE polyethylene

R series of preferred numbers, conforming, to the"Renard series

5 Pipes at the “M” stage
5.1 Materials

5.1.1 Virgin material

The virgin material used shall be in accordance with one of the PE compound designations given in Table 1.

Table 1 — PE compound designations

Designation | Classification by MRS
MPa
PE 80 8
PE 100 10

The compound shall conform to ISO 4427-1.

© 1SO 2012 — All rights reserved
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