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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
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F[governmentat, In_liaison with 150, also take part In the Work. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draff\Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

11296-1 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and va
sport of fluids.

11296 consists of the following parts, under the general title Plastics piping systems for re
erground non-pressure drainage and sewerage networks:

Part 1: General
Part 3: Lining with close-fit pipes
Part 4: Lining with cured-in-place pipes

g with continuous pipes is ta-form the subject of a part 2, lining with discrete pipes is to form
part 5 and lining with spirally-wound pipes is to form the subject of a part 7.
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Introduction

The System Standard, of which this is part 1, specifies the requirements for plastics piping systems of various
materials used for the renovation of existing pipelines in a specified application area. System Standards for
renovation specify procedures for the following applications:

— plastics
— plastics
— plasticg
— plasticg
These Syst
because th
This is in ag

Each of thg
related part

— part2:
— part 3:
— part4:
— parth:
— part7:

The require]

piping systems for renovation of underground non-pressure drainage and sewerage networks
piping systems for renovation of underground drainage and sewerage networks under/pressu
piping systems for renovation of underground water supply networks;

piping systems for renovation of underground gas supply networks.

em Standards are distinguished from those for conventionally installed-plastics piping syst
by set requirements for certain characteristics in the as-installed condition, after site procesg

dition to specifying requirements for system components, as manufactured.

System Standards comprises a part 1 (general) and all applicable renovation technique far
5 from the following:

lining with continuous pipes;
lining with close-fit pipes;

lining with cured-in-place pipes;
lining with discrete pipes;

lining with spirally-wound pipes.

ments for any given renoyation technique family are given in part 1, applied in conjunction with

other relev

nt part. For examples~parts 1 and 2 specify the requirements relating to lining with continu

€,

Ems
ng.

nily-

the
ous

pipes. For gomplementary information, see 1ISO 11295. Not all technique families are applicable to every area

of applicatign and this is reflected in the part numbers included in each System Standard.

A consiste

renovation {fechnique-families.

Figure 1 giyes the"common structure and the relationship between ISO 11296 and the System Standards

other appli

structure of ‘elause headings has been adopted for all parts to facilitate direct comparisons ac

tion‘areas.

0SS

5 for

Vi
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Plastics piping systems

Renovation

Applications

Gas supply networks

| Water supply networks

Drainage and sewerage networks
under pressure

Non-pressure drainage
and sewerage networks

System Standards

| ISO 11299
ISO 11298

|
1ISO 11296
|

— Part 1: General
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

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 lining system at the
Clause 9: Installation pfactice

stage

Figure1 — Format of the renovation System Standards
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INTERNATIONAL STANDARD

ISO 11296-1:2009(E)

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

Part 1:
G naoaral

YWl Al
1 |Scope
Thig part of ISO 11296 specifies the requirements and test methods for plastics piping systems intended to be
usefl for the renovation of underground non-pressure drainage and sewefage networks, which afe operated
as gravity systems and subjected to a maximum surcharge pressure ofQ,5 bar). It is applicable tp pipes and
fittings as manufactured, as well as to the installed plastics lining system; it is not applicable to [the existing
pipgline or any annular filler.
Thig part of ISO 11296 establishes the general requirements:.common to all relevant renovation| techniques
(seq 3.1.2).
2 |Normative references
The| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited appliesi—~For undated references, the latest edition of the|referenced
docpment (including any amendments).applies.
EN [1610:1997, Construction and testing of drains and sewers
EN [13508-2, Conditions of drain and sewer systems outside buildings — Part 2: Visual inspegtion coding
system
3 |Terms and definitions
Forlthe purpdses of this document, the following terms and definitions apply.
3.1| ~General terms
3.1.1

pipeline system
interconnecting pipe network for the conveyance of fluids

3.1.2
rehabilitation
all measures for restoring or upgrading the performance of an existing pipeline system

1)

1 bar = 0,1 MPa = 0,1 N/mm?Z = 10° N/m2.

© 1SO 2009 - All rights reserved
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3.1.3
renovation

work incorporating all or part of the original fabric of the pipeline by means of which its performance is

improved

314

replacement
rehabilitation of an existing pipeline system by the installation of a new pipeline system, without incorporating

the original

3.1.5
maintenan
keeping an

3.1.6
repair
rectification

317
lining pipe
pipe inserte
3.1.8
liner
lining pipe 2

3.1.9

fabric

Ce
existing pipeline system operational without the installation of additional fabric

of local damage

d for renovation purposes

fter installation

lining system

lining pipe 2

3.1.10

renovated
existing pip
annular fillin

3.1.11

nd all relevant fittings for insertion into an existing\pipeline for the purposes of renovation

pipeline system
eline system plus the installed lining-system used to renovate it, along with any grout or g
g material used

characteristic

property, di

3.1.12

mension or other feature of a material or component

declared value

limiting val
requiremen

3.1.13
annular fill
material for

3.1.14
grouting

le of a characteristic declared in advance by the lining system supplier, which becomes
for the purpeses of assessment of conformity

ther

the

r
Erouting annular space between existing pipeline and the lining system

process of filling voids around the lining system

3.1.15

simulated installation
installation of a lining system into a simulated host pipeline, using representative equipment and processes, in
order to provide samples for testing which are representative of an actual installation

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=8195165e55cdb022ffd5c201a9940ab3

I1ISO 11296-1:2009(E)

3.1.16
simulated host pipeline

section of pipeline, which is not part of an operational network, but which replicates the environment of an

operational network

3.1.17
technique family

group of renovation techniques which are considered to have common characteristics for standardization

purposes

3.2__Techniques

Thej various techniques for renovation of underground non-pressure drainage and sewerage-hetworks, within
the [scope of pipeline rehabilitation techniques generally, are shown schematically in Figure 2. For definitions

of standardized renovation techniques given in Figure 2, but outside the scope of this part of ISO
ISO[11295.

Thig part of ISO 11296 is applicable to the following technique families.

3.2
linipg with continuous pipes

lining with pipe made continuous prior to insertion, and which has not been shaped to give it a cro
diameter smaller than its final diameter after installation

3.2
linipg with close-fit pipes

11296, see

5s-sectional

lining with a continuous pipe for which the cross-section.is'reduced to facilitate installation and reverted after

installation to provide a close fit to the existing pipe
NOTE There are two options for achieving the reduction in cross-section:

a) |reduction in the pipe manufacturing plant; the pipe is usually supplied coiled on a reel from which
inserted;

it is directly

b) |reduction on site; the pipe is usually fed through the reduction equipment and simultaneously insgrted in one

continuous string.

3.23
linipg with cured-in-place pipes

lining with a flexible tubedmpregnated with a thermosetting resin, which produces a pipe after resin| cure

3.2
linipg with discrete pipes

lining with pipes shorter than the section to be renovated, which are jointed to form a continuouys pipe only

duripg insertion, the cross-section of the lining pipe remaining unchanged

3.2,

lining with spirally-wound pipes
lining with a profiled strip, spirally wound to form a continuous pipe after installation

© 1SO 2009 - All rights reserved
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Rehabilitation
of
pipeline systems

Maintenance

Renovation®

and repair
Trenchless Open cut
replacement replacement

Lining with

continuous-pines
Lk o

Replacement using

pine - bursting
L g £

a8  This pa

Figure 2
n

Lining with
close-fit pipes®

Lining with
cured-in-place pipes®

Lining with
discrete pipes®

Lining with
adhesive-backed hoses

Lining with
spirally-wound pipes®

Other renovation
techniques

it of ISO 11296 applies.

3.3 Characteristics

Replacement using
(micro)tunnelling

Other trenchless
replacement techniques

— Technique families for renovation-'of underground non-pressure drainage and sewera
btworks using plastics pipes, within the scope of pipeline rehabilitation techniques

je

al to

3.31

nominal size

numerical designation of thé'size of a component, which is a convenient round number approximately equ
the manufagturing dimension in millimetres

3.3.2

nominal size

DN/OD

nominal size,rélated to the ouiside diameter

NOTE This is expressed in millimetres.

3.33

nominal outside diameter

d

n

specified outside diameter assigned to a nominal size DN/OD

NOTE 1 The nominal outside diameter is the minimum mean outside diameter, d,, i, (see 3.3.5).

NOTE 2  This is expressed in millimetres.

© 1SO 2009 - All rights reserved
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3.34

mean outside diameter
dem

value of the measurement of the outer circumference of a pipe or spigot end of a fitting in any cross-section,

divided by T (= 3,142), and rounded to the next greater 0,1 mm

3.35

minimum mean outside diameter
de.mlmin . . ' . . .
minimum value of the mean outside diameter as specified for a given nominal size

3.3.

wal| thickness
e

valye of the measurement of the wall thickness at any point around the circumference of a component

3.3.

mean wall thickness
€m
arithmetic mean of a number of measurements of the wall thickness_regularly spaced pround the
circumference and in the same cross-section of a component

3.3.8
minimum wall thickness at any point
Cmin
min|mum value of the wall thickness at any point around the circumference of a component, as spdgcified

3.3.p
nominal wall thickness
€n
numerical designation of the wall thickness ~of a component, which is a convenient round number,
appfoximately equal to the manufacturing diménsion in millimetres

NOTE For thermoplastics solid-wall components the value of nominal wall thickness, e, is identical to [the specified
minimum wall thickness at any point, e,
3.3./10

stapdard dimension ratio

SDif

ratig of the nominal outside-diameter, d,), to its nominal wall thickness, e,

3.3./11

ring stiffness
resistance of a ‘pipe to diametric deflection in response to external loading applied along one [longitudinal
diametric plane

NOTE This definition applies to both short-term and long-term values.

3.4 Origin of materials

3.41

virgin material

material in a form such as granules, powder or liquid, which has not been subjected to use or processing other
than required for its manufacture and to which no reprocessable or recyclable material has been added

3.4.2

own reprocessable material

material prepared from unused pipes and fittings, including trimmings from the production of pipes and fittings,
which will be reprocessed in a manufacturer's plant after having previously been processed by the same
manufacturer by a process such as moulding or extrusion and for which the complete formulation is known

© 1SO 2009 - All rights reserved 5
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3.4.3
external re

processable material

material from unused products or trimmings which will be reprocessed and which were originally processed by

another ma

nufacturer

NOTE If a manufacturer has a production of products other than pipes and fittings, reprocessable material from that

production is

3.44
recyclable

considered as external reprocessable material when used for pipes or fittings production.

material

material prepared from used products which have been cleaned and crushed or ground

3.5 ProcJuct stages

The charac
considered

3.5.1
“M” stage

at the following two distinct stages.

stage as manufactured, i.e. before any subsequent site processing of compaenents associated with

particular re
NOTE A
3.5.2

“I” stage
stage as in
particular re

See Clauseg

4 Symb

41 Sy

mi
noj

e W3

novation technique

or pipes and fittings at the “M” stage, see Clauses 5 and 6, respectivelys

stalled, i.e. in final configuration after any site processing of components associated with
novation technique

8.

ols and abbreviated terms

hbols

mean outside diameter

himum mean outsidé-diameter

minal outside diameter

Il thickness

mean wallthickness

mi

o wall thiclknace At anyv nAaint
HHH oo tHHEKeSS—ataty—poit

no

minal wall thickness

4.2 Abbreviated terms

DN/OD no
“I” as
‘[M" as

minal size, related to the outside diameter

installed

manufactured

SDR standard dimension ratio

teristics of components used for renovation and the materials from which they are ‘made can be

the

the

© 1SO 2009 - All rights reserved
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Pipes at the “M” stage

NOTE For pipes at the “I” stage, see Clause 8.

5.1

Materials

No general requirements regarding choice of material apply.

5.2

General characteristics

No

The]
wat

5.3

No

5.4

No

5.5

No

5.6

No

5.7

For
ISO

NOT

5.8

jeneral requirements apply.

choice of colour should follow national identification requirements. Colours used natiopally for
br supply pipes should not be used for sewers within that nation and vice versa.

Material characteristics

peneral material requirements apply.

Geometric characteristics

jeneral geometric requirements apply.

Mechanical characteristics

peneral mechanical requirements apply.

Physical characteristics
heneral physical requirements apply.
Jointing

the requirements of the jointing techniques used to attach and/or assemble components,
11296 relevant to each technique family applies.

E Integral joints.aré considered as part of the pipe.

Marking

Pipg¢s specified’ in detail in other parts of ISO 11296 shall be permanently and legibly marked in

that
han

the marking does not initiate cracks or other types of premature failure and that storage,
dling.and installation (see Clause 9) do not affect the legibility of the marking.

gas and/or

the part of

such a way
weathering,

The

a)

se pipes shall be marked with at least the following information:
a reference to this part of ISO 11296, i.e. ISO 11296-1:2009;
the manufacturer's name and/or trademark;

the nominal size or other dimension (e.g. d,);

the SDR or wall thickness or ring stiffness, as applicable;

the material;

© 1SO 2009 - All rights reserved
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f)

the manufacturer's information in clear figures or in code, providing traceability to production period

(specified by at least the year and the month), and the production site if the manufacturer is producing at
several sites;

9)

the approval mark, if applicable.

6 Fittings at the “M” stage

NOTE For fittings at the “I” stage, see Clause 8.
6.1 MatLriaIs
No general requirements regarding choice of material apply.

6.2 General characteristics

No general

The choice
water suppl

6.3 Material characteristics

No general

6.4 Geometric characteristics

No general

6.5 Mec

No general

6.6 Physical characteristics

No general

6.7 Join

For the req
ISO 11296

NOTE |

requirements apply.

of colour should follow national identification requirements. Colours«used nationally for gas an
y pipes should not be used for sewers within that nation and vice versa.

material requirements apply.

geometric requirements apply.

hanical characteristics

mechanical requirements apply.

physical requirements,apply.
ting

uirements_of the jointing techniques used to attach and/or assemble components, the pa
relevantio each technique family applies.

hiegral joints are considered as part of the fitting.

d/or

t of

6.8 Marking

If fittings are specified by normative reference to another plastics piping System Standard, no marking
additional to that specified in the referenced standard shall be required.

Fittings specified in detail in other parts of ISO 11296 shall be marked with at least the following information:

a) areference to this part of ISO 11296, i.e. ISO 11296-1:2009;

b)

the manufacturer's name and/or trademark;

© 1SO 2009 - All rights reserved
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the nominal size or other dimension (e.g. d,);
the SDR or wall thickness or ring stiffness, as applicable;

the material;

the manufacturer's information in clear figures or in code, providing traceability to production period
(specified by at least the year and the month), and the production site if the manufacturer is producing at

several sites;

the approval mark, if applicable.

Thig

8

NOT

8.1

The)
and

8.2
The)
Thid

IMP

Ancillary components

part of ISO 11296 is not applicable to any ancillary components.

Fitness for purpose of the installed lining system at the I’ stage

E For pipes and fittings at the “M” stage, see Clauses 5 and 6, respectively.

Materials

pipes and fittings may be made of different materials, ¢provided these conform to ISO 11296
Clause 6, and ISO 11296-4:2009, 5.1 and 6.1, respectiyely.

General characteristics
installed lining system shall conform to the leaktightness requirements of EN 1610:1997, Claus
part of ISO 11296 is not applicable-te-any requirements for chemical, abrasion and jetting resi

ORTANT — Attention is drawn to the need for care in respect of the potential for any

3:2009, 5.1

e 13.
stance.

esidues of

materials, lubricants or other*chemical agents from the installation process to damage the

sur

8.3

No

8.4

The

founding environment.

Material characteristics

heneral material\vequirements apply.

Geometric characteristics

installed lining system shall have a minimum free bore in accordance with the design requirg

flo

ments (e.g.

NOTE 1

r‘npar‘ify structural qtahility and routine mninfpnnnr‘p)

Free bore has two aspects. The first (cross-sectional) free bore is to ensure that adequate cross-section is

retained for flow capacity and structural stability. The second (dimensional) free bore is to ensure that adequate width and
height are retained for routine maintenance equipment to be used, or for access to be maintained in the installed pipeline
system.

NOTE 2

The maximum free bore of a renovated pipeline system is limited by the internal dimensions of the existing

pipeline at the time of lining and also by the wall thickness and closeness of fit of the installed pipeline system, which will
generally vary according to the renovation technique used. For guidance on design aspects, see ISO 11295.
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