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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such pateht'rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.
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Introduction

This document is part of a system standard for plastics piping systems of various materials used for
renovation of existing pipelines in a specified application area. System standards for renovation dealing
with the following applications are either available or in preparation:

[SO 11296, Plastics piping systems for renovation of underground non-pressure drainage an
networks (this application);

ISO 11297, Plastics piping systems for renovation of underground drainage and sewerag

d sewerage

e networks

Thd
pipi
aftd

manufactured”.

Eac

and|
sew

The
con
spe
ISO

UTder pressure;
ISO 11298, Plastics piping systems for renovation of underground water supply networks;
[SO 11299, Plastics piping systems for renovation of underground gas supply networks.

se system standards are distinguished from system standards for conventionally instal
ng systems by the requirement to verify certain characteristics in the: “as installed’
r site processing. This is in addition to verification of characteristigs-of plastics piping {

h of the system standards comprises a:
Part 1: General

all applicable renovation technique family-related.parts, which for non-pressure dr
erage networks include or potentially include the following:

Part 2: Lining with continuous pipes (this documerit)
Part 3: Lining with close-fit pipes

Part 4: Lining with cured-in-place pipes

Part 5: Lining with discrete pipes

Part 7: Lining with spirally-wound pipes

Part 8: Lining with pipe'segments

Part 9: Lining with‘rigidly anchored plastics inner layer
Part 10: Lining.with sprayed polymeric materials

requirements for any given renovation technique family are specified in ISO 11296-1
unction:with the relevant other part. For example, both ISO 11296-1 and this docume
Cifythe-requirements relating to lining with continuous pipes. For complementary infori

ed plastics
condition,
ystems “as

hinage and

applied in
ht together
mation, see
eflected in

12295. Not all technique families are pertinent to every area of application and this is 1

the

4= h) H i IR DA 1o C 4= Qb | |
pPalt IUuHIvCTT S THILIUUTU I TdUIT O Yy SLTIIT otdlludl U.

A consistent structure of clause headings has been adopted for all parts to facilitate direct comparisons
across renovation technique families.

Figure 1 shows the common part and clause structure and the relationship between ISO 11296 and
system standards for other applications.
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vi

Plastics piping systems

Renovation
I
Applications
Gas supply networks
| Water supply networks
Drainage and sewerage networks
Non-pressure drainage under pressure
and sewerage networks
System sStandards
| ' 150 11299
[ IS0 11298

ISO 11297

IS0 11296
]

Part 1: General
r— Part 2: Lining with continuous pipes
Part 3: Lining with close-fit pipes
Part 4: Lining with cured-in-place pipes
Part 5: Lining with discrete pipes
Part 7: Lining with spirally-wound pipes
Part 8: Lining with pipe segments
Part 9: Lining with rigidly anchored plastics inner layer
Part 10: Lining with sprayed polymeric materials

Clause 1: Scope

Clause 2: Normative references

Clause 3: Terms and definitions

Clause 4: Symbols and abbreviated terms

Clause 5: Pipes at the "M" stage

Clause 6: Fittings at the "M" stage

Clause 7: Ancillary components

Clause 8: Fitness for purpose of the installed liningsystem at the "I" stage
Clause 9: Installation practice

Figure 1 — Format of thé renovation system standards
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Plastics piping systems for renovation of underground
non-pressure drainage and sewerage networks —

Part 2:
Lining with continuous pipes

Thi
and
und
of t

In

2

Thd
con
und

ISO

ISO
sew

ISO
But

alddition it covers:

Scope

5 document, in conjunction with ISO 11296-1, specifies requirements and testimethod
fittings which are part of plastics piping systems installed as continuous pipes in the re
erground non-pressure drainage and sewerage networks. It is applicabletopolyethylene
hree different types:

PE solid wall single layered pipes (nominal outside diameter, dy), inelnding any identificat

PE pipes with co-extruded layers on either or both the outside-and inside of the pipe (td
diameter, dy), as specified in Annex A, where all layers haye,the same MRS rating;

PE coated pipes (outside diameter, dy) having a peelable, contiguous, thermoplastics
layer on the outside of the pipe (“coated pipe”), see Anhex A.

jointing of pipe lengths by means of butt fusion;

fabricated and injection-moulded fittings made of PE.

Normative references

following documents are~referred to in the text in such a way that some or all of th
Ktitutes requirements ¢f this document. For dated references, only the edition cited 3
ated references, the Jatest edition of the referenced document (including any amendmen

8772, Plastics piping systems for non-pressure underground drainage and sewerage — Polyet

11296-1:2048; "Plastics piping systems for renovation of underground non-pressure dr
prage nepwarks — Part 1: General

12176-1, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems

s for pipes
hovation of
(PE) pipes
on stripes;

tal outside

additional

Pir content
pplies. For
[s) applies.

hylene (PE)

hinage and

— Part 1:

E fusion

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

EN 12666-1, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethylene
(PE) — Part 1: Specifications for pipes, fittings and the system

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11296-1 and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/
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3.1

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

compound formulation
clearly defined homogenous mixture of base polymer with additives e.g. anti-oxidants, pigments,
stabilisers and others, at a dosage level necessary for the processing and intended use of the final product

3.2

coated pipe
pipe with a peelable, contiguous thermoplastic additional layer on the outside of the pipe

3.3

solid wall
pipe with
throughou

3.4

pipe with
pipe with s
and inside

3.5

single layered pipe
smooth internal and external surface, extruded from the same compound/fermula
f the wall

co-extruded layers
mooth internal and external surface, having co-extruded layers on either or both the out
pof the pipe, where all layers have the same MRS rating

out-of-roundness

difference

between the measured maximum and the measured minimum outside diameter in the s

cross-sectional plane of the pipe

4 Symbols and abbreviated terms
4.1 Symbols

dn nominal outside diameter
€coating ~ ominal thickness of the coating
4.2 Abbreviated terms

MFR melt mass-flow rate

CCTV closed-circuit television

MRS minimum required strength

OIT oxidation induction time

PE polyethylene

Fion

bide

e

5 Pipes at the “M” stage

5.1 Material

Pipes shall

be of PE conforming to the requirements of ISO 8772.

5.2 General characteristics

General characteristics of pipes shall conform to the requirements of ISO 8772.

© ISO 2018 - All rights reserved
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Material characteristics

Material characteristics shall conform to the requirements of [SO 8772.

5.4

Geometrical characteristics

Geometrical characteristics of pipes shall conform to the requirements of ISO 8772. In addition, any
combination of nominal diameter and wall thickness shall be permitted, provided this is validated by
design calculations that take account of both installation and operational loadings on the pipe for a
specific application.

5.5
The

5.6
The

5.7
Wh

Mechanical characteristics

mechanical characteristics of pipes shall conform to the requirements of ISO 877 2:

Physical characteristics
physical characteristics of pipes shall conform to the requirements pof ISO 8772.
Jointing

bn pipes are assembled to each other or to components thejeints shall conform to ISO 87

fusions shall be externally de-beaded and, if required by the‘¢liént, internally de-beaded.

5.8

All
(sed

(e.g

5.9

In d
rep

6

6.1
Fitt

NOT

Marking

bipes shall be marked either in accordance with ISO 11296-1 or ISO 8772. Where the pif
A.3) the coating shall be marked to clearly @istinguishing the pipe from non-coated pip
by broad colour bands).

Regional requirements for pipes
aced by EN 12666-1.

Fittings at the "M’ stage

Requirements
ings shalHulfil the requirements in [SO 8772.

E Wide tolerance fittings can be required for compatibility with pipe dimensions as specifie

6.2

ountries of the Single European Market, ISO 8772 specified as normative reference in .

72. All butt

e is coated
b in service

=
=g
o
U1
co
—
©n

din 5.4.

“lal killg

Each fitting shall be marked either in accordance with ISO 11296-1 or ISO 8772.

6.3

Regional requirements for fittings

In countries of the Single European Market, ISO 8772 specified as normative reference in 6.1 to 6.2 is
replaced by EN 12666-1.

7

Ancillary components

This document does not cover any ancillary components.
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8 Fitness for purpose of the system for pipes and fittings at the “I” stage

Pipes and fittings shall conform to the requirements of ISO 11296-1.

Out-of-roundness of the lining system after installation (including any caused by grouting of the annular

space) shall

not exceed any maximum value agreed between the client and installer.

9 Installation practice

9.1 Preparatory work
atory work shall conform to ISO 11296-1.

The prepat

NOTE 1)}

9.2 Stor

Precaution
unloading,
more than
results in 3

When assef

scratch damage can occur during installation.

The lining

avoid poten

In general,
use of web
excess of 1

The lining
purpose-b
Before bei

Pipe ends i

For pipes
or other de

9.3 Equ

9.3.1 B11tt fusion equipment and de-beading equipment

age, handling and transport

s shall be taken to ensure that no excessive damage is caused to the lining pipe du
site handling and storage. In this context, excessive damage shall faean any scratch whic
10 % of the wall thickness in depth or the imposition of any sevére bending operation, which

pipe shall be stored on reasonably level ground, fréee of large sharp stones, debris or litte

and in the absence of any specific handlingréquirements, these precautions shall include
bing slings in place of wire rope or chains, and the use of spreader beams for pipe length
P m. Where the system designer specifies handling requirements, these shall prevail.

pipe shall be transported on aflat-bed vehicle, free of nails or other projections or ¢

;I:g loaded, the lining pipe shall'be visually checked for any damage.

hall be securely sealed(to prevent contamination of the pipe by moisture and/or dirt uy
storage, hjln

formation, istecommended.

pment

epending on the condition of the existing pipeline, cleaning can be necessary to remové encrusta

permanent kink, crease or fold.

sing damage to the pipe wall caused by scratches, the inStaller should be aware that furt

tially damaging point-loading.

ilt trailer designed to carry thelining pipe as a free-standing coil or wound on to a dr

dling and transport.

600 mm diameteror larger, a suitable plug or other closure, which also prevents ovaliza

ion.

[ing
his

her

I, to

the
s in

na

der

fion

Butt fusion equipment shall be capable of producing joints between PE pipes or PE pipes and fittings

under site ¢

onditions and shall comply with ISO 12176-1.

In addition to the heater plate, the equipment shall include such clamping, re-rounding and trimming
systems as ensure alignment and matching of the pipe ends, and an external de-beader capable of
removing the bead cleanly in one continuous strip without damage to the pipe surface. If an internal de-
beader is used, this shall not cause damage to the internal pipe surface.

A shelter shall be provided to avoid fusion joint contamination from water and dust and to generally
maintain a clean and warm working environment. The ends of the lining pipe string shall be plugged to
prevent cold air blowing through, which could otherwise adversely affect the fusion joint.
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9.3.2 Piperollers

Pipe rollers shall be used for all pipe handling operations except by means of a crane. The rollers shall

minimize frictional loads and prevent damage to the pipe as it is moved during the butt-

installation processes.

9.3.3 Winching and rod-pulling equipment

fusion and

Winching equipment usually consists of a powered winch connected to the lining pipe by a winch cable

and appropriate nose cone connection.

Rod pulling equipment usually consists of a hydraulic ram driven carriage, connected to the
by 4 string of rods which screw or hook together, and an appropriate nose cone connection.

All pulling equipment shall have a means of displaying in real time, and recording gra
numerically, the force applied to the pipe during installation. In the case of a Wwifch, this
dirgctly measuring the load on the winch wire. In the case of a rod pullersthis shall be
measuring either the load applied to the rods, or the load applied to the nose cone.

lining pipe

phically or
chall be by
by directly

WARNING — All pulling operations are potentially dangerous and-any exposed windh cable or

puller rods should be guarded.

Atténtion is drawn to any national health and safety regulatiofis applicable to pulling equipment and

opefrations.

9.3/4 Pipe entry guides

Pipg¢ entry guides shall be designed to prevent damage to the lining pipe during insertion.

9.3|5 Electrofusion equipment

Ele¢trofusion equipment shall conform to“ISO 12176-2. The power supply/controller and
ment and fixing clamps shall befsuch as to ensure fusion when following the man
guidlelines for surface preparation and fusion.

9.3/6 Inspection equipment

Clog
conjplete with slow motion and frame by frame replay and shall provide a clear picture of
the|installed pipe. The recording shall be labelled on screen with full location, metreage,
nominal size and-date information.

Las
gra

br profiling' equipment shall additionally report mean internal diameter and pipe oy
bhical imiages of pipe cross section, at metreage intervals of one diameter or less.

All
ma

bquipment to be introduced into the installed pipe, including proving pigs, shall be const

nnnnnn ac o e athainctallad i

ed-circuit television™(GCTV) shall provide a full colour picture and recording/repla

associated
ufacturer's

y facilities
h1] parts of
liner type,

ality, with

ructed and

. Pl ot aaaxr a3 2GA 1 alkdtaxaila ot o
Tt SO oS tO PTCVETITAalry aalia gt oT COTTcatracro co e TrscanCtprpes

9.3.7 Lifting equipment

All lifting equipment shall be covered by current test certification and shall be operated only by trained

personnel.

Attention is drawn to any legislation applicable to lifting equipment.

9.4 Installation

Installation shall follow the procedures detailed in the installation manual.
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The installation manual shall specify the method of installation, including the use of pipe entry guides,
liner termination and reconnection to existing manholes and laterals, inspection and testing, and all
necessary parameters according to the requirements of the method described.

The manual shall also include:

a) maximum allowable pulling force as declared by the pipe manufacturer as a function of
temperature;

NOTE The maximum pulling force is usually calculated to limit the maximum stress to not more than
50 % of the tensile yield stress of the material.

b) minimllm allowable longitudinal bending radius during installation, as declared by the ]I)ipe
manufhcturer as a function of SDR and temperature, and the associated minimum length(of ac¢ess
pit as 4 function of excavation depth;

c) detaild of the type of fittings to be used.

Where pip¢s are jointed to form one pipe string on site using butt-fusion, a method statement for intefnal
de-beading, where required, and external de-beading shall be provided and shallkspecify at least:

— how tHe bead is removed;
— how the bead and related joint are identified;
— how the bead is to be examined for quality control purposes, and stored for future reference.

Where thefe is a peelable layer this shall be removed prior to joiiting.

9.5 Progess-related inspection and testing

Process-reated inspection and testing shall confornito ISO 11296-1.

9.6 Linipg termination

The ends of the lining pipe shall be anchored and sealed in such a way as to provide a leaktjght
connectior to the existing pipeline. The:method of anchoring the liner pipe ends shall take accourt of
the maximpm longitudinal force that.can be safely transmitted onto the existing network pipes.

9.7 Reconnection to the @xisting pipeline system

Reconnect]ons to existing manholes and laterals shall conform to ISO 11296-1.

9.8 Findl inspection and testing

In additi to ! verifying leaktightness by hydrostatic pressure testing in accordance with
ISO 11296}1:2018, 8.2, internal visual inspection where specified by the client in accordance with
ISO 11296-1:2018, 9.8 shall verify that the finished liner is continuous over the length of the installation
and exhibits a cross-section complying with the requirements of ISO 11296-1:2018, 8.4 throughout.

Inspection shall be made at the leading end, and where possible, at other places along the installed
lengths when the pipe is exposed (e.g. service connections windows), to verify that the external surface
of the pipe is not scratched to a depth greater than 10 % of the wall thickness. Where the pipe wall has
scratches greater than 10 % of the wall thickness, the affected section shall be cut out and replaced.

9.9 Documentation

Installation parameters shall be documented in accordance with ISO 11296-1:2018, 9.9. The ambient
temperature and the maximum recorded pulling force on the pipe shall be documented.
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