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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The

adopted by the technical committees are circulated to the member bodies for voting. Public
Intefnational Standard requires approval by at least 75 % of the member bodies casting a vote.

Atte

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO)

transport of fluids.

I1ISO
und

main task of technical committees is to prepare International Standards. Draft Internationa

ntion is drawn to the possibility that some of the elements of this document may,be the subje

11299-1 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and va

11299 consists of the following parts, under the general title Plastics piping systems for re
erground gas supply networks:

Part 1: General

Part 3: Lining with close-fit pipes

Standards
ption as an

ct of patent

ves for the

novation of
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Introduction

This part of ISO 11299 is a part of a system standard for plastics piping systems of various materials used for
the renovation of existing pipelines in a specified application area. System standards for renovation deal with

the followin

plastic

g applications:

piping systems for renovation of underground water supply networks;

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;

plastics

These syst
because th
This is in aq

Each of the]
the renovat

Part 2:
Part 3:
Part 4:
Part 6:

The requirg
appliedinc
specify the
Not all tech
included in

A consister
direct comp

Figure 1 illystrates the common pari and clause structure and the relationship between ISO 11299 and

system star

b piping systems for renovation of underground gas supply networks (this application).

bm standards are distinguished from those for conventionally installed plastics piping syst
by set requirements for certain characteristics in the as-installed condition, aftercsite process
dition to specifying requirements for system components, as manufactured.

system standards comprises a Part 1: General (this document) and all applicable parts relatin
on technique family, from the following:

Lining with continuous pipes
Lining with close-fit pipes

Lining with cured-in-place pipes
Lining with adhesive-backed hoses

ments for any given renovation technique familyare specified in this part of ISO 11299 and

requirements relating to lining with close-fit. pipes. For complementary information, see ISO 11
nique families are pertinent to every area-of application and this is reflected in the part num
each system standard.

t structure of clause headings hasbeen adopted for all parts in ISO 11299, in order to facil
arisons across renovation technique families.

dards for other application areas.

Ems
ng.

gto

are

pnjunction with the other relevant parts. For example, both this part of ISO 11299 and ISO 11299-3

PO5.
bers

tate

the

Vi
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Plastics piping systems

Renovation

Applications

Drainage and sewerage networks
under pressure

| Non-pressure drainage and

Water supply networks sewerage networks

Gas supply networks

System Standards

| ' ISO 11296
1SO 11298

1ISO 11299
|

— 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 6: Lining with adhesive-backed hoses

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 componehts

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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Plastics piping systems for renovation of underground gas
supply networks

Part 1:
General

1 [Scope

Thig part of ISO 11299 specifies the requirements and test methods for plastics piping systems fdr use in the
rengvation of underground gas supply networks. It is applicable to pipes and fittings as.fmanufactureg, as well as
to the installed lining system. It is not applicable to sprayed coatings, the existing pipeline or any apnular filler.

Thig part of ISO 11299 establishes the general requirements common to all relevant renovation te¢hniques.

2 |Normative references
Theye are no general normative references.

NOTE See other parts of ISO 11299 for the normative references.applicable to specific renovation techn|que families.

3 |Terms and definitions

For [the purposes of this document, the following_ terms and definitions apply.

3.1| General

31.
pip¢line system
intefconnecting pipe network forthe conveyance of fluids

31.2
rehabilitation
all measures for restarifg or upgrading the performance of an existing pipeline system

31.8
renpvation
work incorperating all or part of the original fabric of the pipeline by means of which its current performance is
impfoved

341.
replacement

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

3.1.5
maintenance
keeping an existing pipeline system operational without the installation of additional fabric

3.1.6
repair
rectification of local damage

© 1SO 2011 — Al rights reserved 1
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317
lining pipe

pipe inserted for renovation purposes

3.1.8
liner

lining pipe after installation

31.9

lining system
lining pipe and all relevant fittings for insertion into an existing pipeline for the purposes of renovation

3110

renovated
existing pip
filling maten

3111

characteristic

property, di

3.1.12
declared

v
limiting vallﬁe of a characteristic declared in advance by the lining syStem supplier, which becomes

requiremen

3113

annular filller

material forj

3114
grouting
process of

3115

system tegt pressure

STP
hydrostatic

NOTE b

3.1.16

simulated
installation
order to prg

3117
simulated

pipeline system
eline system plus the installed lining system used to renovate it, plus any grout or other ann
al used

Mmension or other feature of a material or component

lue

| for the purposes of assessment of conformity

grouting annular space between existing pipeline,and lining system

illing voids around the lining system

Expressed in bar. 1 bar.=.0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?2.

nstallation
bf a lining system into a simulated host pipeline, using representative equipment and processe
vide saniples for testing which are representative of an actual installation

host pipeline

ular

the

pressure applied to the installed pipeline system in order to ensure its integrity and leak tightn¢ss

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

operational

3.1.18

network

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

3119
independe

nt pressure pipe liner

liner which is capable on its own of resisting without failure all applicable internal loads throughout its design life

© 1SO 2011 — All rights reserved
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3.1.20

interactive pressure pipe liner
liner which relies on the host pipe for some measure of radial support in order to resist without failure all
applicable internal loads throughout its design life

31.21
service line
pipework from the mains to the point of delivery of the gas into the installation pipework

3.2

Techniques

-1:2011(E)

Thj
reh

rend

various techniques for renovation of underground gas supply networks, within the scope
bilitation techniques generally, are shown schematically in Figure 2. For definitions~of s
vation techniques shown in Figure 2 but outside the scope of this part of ISO 11299, see 1SO

Rehabilitation
of
pipeline systems

Maintenance
and repair

Renovation®

Trenchless
replacement

Lining with

continuous pipes®

Lining with
close-fit pipes®

Lining with
cured-in-place pipes?

Lining with
discrete pipes

Liningiwith
adhesive-backed hoses?

Lining with
spirally-wound pipes

Other renovation
techniques

a8  [This part-of1SO 11299 is applicable.

Open cut
replacement

Replacement using
pipe bursting

Replacement using
(micro)tunnelling

Other trenchless
replacement techniques

The technique families within the scope of this part of ISO 11299 are defined as follows.

3.21

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

© 1SO 2011 — All rights reserved
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3.2.2
lining with

-1:2011(E)

close-fit pipes

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
a)
b)

3.23

There are two options for achieving the reduction in cross-section:

reduction on site; the pipe is usually fed through the reduction equipment and inserted in one continuous string.

reduction at the pipe manufacturing plant; the pipe is usually supplied coiled on a reel from which it is directly inserted;

lining with
lining with g

3.24
lining with
lining with a

3.3 Char

3.31

nominal si
numerical d
the manufa

3.3.2
nominal si
DN/OD
nominal siz

3.3.3

cured-in-place pipes
flexible tube impregnated with a thermosetting resin, which produces a pipe after resin gure

adhesive-backed hoses
reinforced hose which relies on an adhesive bond to the host pipe to provide resistance to collg

acteristics

pe
esignation of the size of a component, which is a convenient round number approximately equ
cturing dimension in millimetres

ge

b related to the outside diameter

nominal oytside diameter

d

n

specified odtside diameter assigned to a nominal size (DN/OD)

NOTE1 1

NOTE2 1

3.34

mean outs
dem
value of the

divided by 7

3.3.5
minimum 1

'he nominal outside diameter is the*'minimum mean outside diameter d, defined in 3.3.5.

em,min

[his is expressed in millimetres.

de diameter

measurement of the outer circumference of a pipe or spigot end of a fitting in any cross-sec
(= 3,142), ahd rounded up to the next 0,1 mm

héan outside diameter

pse

bl to

ion,

d

em,min

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

3.3.6

wall thickn
e

value of the

3.3.7
mean wall

m

ess

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

thickness

arithmetical mean of a number of measurements of the wall thickness, regularly spaced around the circumference
and in the same cross-section of a component, including the measured minimum and the measured maximum

values of th

4

e wall thickness in that cross-section

© 1SO 2011 — All rights reserved
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3.3.8

min

€min

imum wall thickness at any point

-1:2011(E)

minimum value of the wall thickness at any point around the circumference of a component, as specified

3.3.9
nominal wall thickness

n

numerical designation of the wall thickness of a component, which is a convenient round number approximately
equal to the manufacturing dimension in millimetres

NOTE For thermoplastics solid-wall components, the value of nominal wall thickness, e, is identical toJthe specified
minimum wall thickness at any point, e,

3.3./10

standard dimension ratio

SD

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

3.31

intgrnal pressure resistance

capfcity to withstand internal hydrostatic pressurization

3.4| Materials

3.44

virdin material

matgrial in a form such as granules, powder or liquid that has not been subjected to use or procgssing other
than that required for its manufacture, and to which no reprocessable or recyclable material has bgen added
3.5| Product stages

The| characteristics of components used for renovation and the materials from which they are made can be
conpidered at the following two distinct stages.

3.5

“M’| stage

stage as manufactured, i.e, befere any subsequent site processing of components associated with the particular
rengvation technique

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

3.5.p

“I” stage

stage as.installed, i.e. in final configuration after any site processing of components associated with the
parjicular renovation technique

NOTE For pipes and 1itiings at the 1. stage, see Clause 8.

© 1SO 2011 — Al rights reserved 5
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3.6 Service conditions

3.61

nominal pressure

PN

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

NOTE For plastics piping systems conveying gas, it corresponds to the maximum continuous operating pressure,
expressed in bar, which can be sustained at 20 °C, based on the minimum design coefficient.

4 SymbL;Is and abbreviated terms

4.1 Symbols

dem megan outside diameter

demmin Mipimum mean outside diameter
d, nominal outside diameter

e wdll thickness

em mean wall thickness

€min mipimum wall thickness

en nominal wall thickness

4.2 Abbrneviated terms

DN/OD nominal size related to the outside diameter

“I” aslinstalled
“M” as|manufactured
PN nominal pressure rating

SDR stgndard dimension ratio

STP system test pressure

5 Pipes|at'the “M” stage

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

5.1 Materials

Only the use of virgin and the manufacturer’s own reprocessable materials shall be permitted.

5.2 General characteristics
No general requirements apply.

The choice of colour shall follow national identification requirements. Colours used nationally for sewers and/or
water supply pipes should not be used for gas supply pipes within that nation and vice versa.

6 © 1SO 2011 — Al rights reserved
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Material characteristics

No general material requirements apply.

NOTE Attention is drawn to any national requirements which may apply.

5.4

Geometric characteristics

No general geometric requirements apply.

5.5

No

5.6

No

5.7

For
ISO

NOT

5.8

Mochanicalcl toristi

-1:2011(E)

jeneral mechanical requirements apply.

Physical characteristics

jeneral physical requirements apply.

Jointing

the requirements of the jointing techniques used to attach and/of~assemble components,
11299 relevant to each technique family applies.

E Integral joints are considered as part of the pipe.

Marking

Pipg¢s specified in detail in other parts of ISO 11299 shall be permanently and legibly marked in suc

the
and

The

installation (see Clause 9) do not affect thg. legibility of the marking.

pipes shall be marked atintervals not greater than 1 m along the pipe length, with at least the following
a reference to the relevant part of4S0O 11299;

the manufacturer’s name and/or trademark;

the nominal outside diameter (e.g. d,,);

the SDR or wall thickness or PN as applicable;

the material;

the manufacturer’s information in clear figures or in code, providing traceability to the produ
(specified by at least the year and month), and the production site if the manufacturer is g
several sites;

the part of

N a way that

marking does not initiate cracks or other types.6f premature failure and that storage, weatherig, handling

information:

Ction period
roducing at

h)

6

6.1

the approval mark, it applicable,

the word “GAS”.

Fittings at the “M” stage

Materials

Only the use of virgin and the manufacturer’s own reprocessable materials shall be permitted.

© 1SO 2011 — All rights reserved
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6.2 General characteristics

No general requirements apply.

The choice of colour shall follow national identification requirements. Colours used nationally for sewers and/or
water supply pipes should not be used for gas supply pipes within that nation, and vice versa.

6.3 Material characteristics

No general material requirements apply.

NOTE

ttention is drawn to any national requirements which can be applicable.

6.4 Geometric characteristics

No general

geometric requirements apply.

6.5 Meclanical characteristics

No general

mechanical requirements apply.

6.6 Phygical characteristics

299

king

No general|physical requirements apply.

6.7 Jointing

For the requirements for jointing techniques used to attach and/or assemble components, the part of ISO 11

relevant to ¢ach technique family applies.

6.8 Marking

Where fittings are specified by normative reference to another plastics piping system standard, no mar

additional t¢ that specified in the referenced standard shall be required.

Fittings specified in detail in other parts.of ISO 11299 shall be marked with at least the following informatig

a) arefer¢nce to the relevant partiof ISO 11299;

b) the mahufacturer's nameZand/or trademark;

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

d) the SDR or wallthickness or ring stiffness (as applicable);

e) the maferial;

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

g) the approval mark, if applicable.

7 Ancillary components

No general requirements apply.

NOTE

Attention is drawn to any national requirements which may apply.

© 1SO 2011 — All rights reserved
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8 Fitness for purpose of the installed lining system at the “I” stage

8.1 Materials

The pipe and any fittings may be made of different materials, provided these conform to 5.1 an
relevant part of ISO 11299.

8.2 General characteristics

-1:2011(E)

d 6.1 of the

The installed lining system shall meet the fitness for purpose requirements given in the relevant part of ISO 11299.

The] pressure test methodology and the pass/fail criteria shall be agreed upon between the Cli
system installer and documented in the installation manual.

NOTE Because of the interaction between the liner and the host pipe upon pressurization when some te
utilized, it is possible that conventional plastics pipe testing methodologies will not apply in theselinstances.

The| system test pressure (STP) shall be calculated from the nominal pressure rating (PN) as follo
ST =PNx15

or whichever is the least

STP =PN+5 bar

ent and the

chniques are

IMPORTANT — Attention is drawn to the need for care in{respect of the potential for a

of materials, lubricants or other chemical agents from. the installation process to d
surfounding environment.

8.3| Material characteristics

No general requirements for material characteristics of the installed pipeline system apply.

8.4 Geometric characteristics

Thelinstalled lining system shall have aminimum free bore in accordance with the design requirg
floy| capacity, structural stability, routine maintenance).

NOTE 1 Free bore has two aspects. The first (cross-sectional) free bore is to ensure that adequate cro

reta
rout

ned for flow capacity. Thé'second (dimensional) free bore is to ensure that adequate width and height ar
ne maintenance equipgment to be used, or for access to be maintained in the installed pipeline system.

NOT
pipe
geng

E2 The maximum free bore of a renovated pipeline system is limited by the internal dimensions o
ine at the time~of lining, and also by the wall thickness and closeness of fit of the installed lining s
brally varies.according to the renovation technique used. For design aspects, see 1ISO 11295011,

8.5| Mechanical characteristics

+lo

residues
mage the

ments (e.g.

Ss-section is
b retained for

the existing
ystem which

All

l 4+ £ Ll H daollo ol Lo + ball Ll ry H Ny <l H 1N ram | | ol
TCTTICTIIS UT LT THotdiiTuUu Ty oy olTIIT ol'ldll VT dUIT TU WItINotdiu WILNuUul 1TCTARNaycT, diiu 101 Ut

full design

life, all stresses arising from operation within the system parameters and any residual stresses caused by

installation or thermal effects.

For interactive liners, the lining system shall be capable of spanning holes and gaps in the wall of
pipeline at the rated pressure and for the design life of the system.

NOTE 1

NOTE 2
including assessment of the effects of interactive liners on the host pipe, see ISO 11295[1].

The system supplier shall document compliance with all relevant mechanical requirements.

© 1SO 2011 — All rights reserved
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