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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
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Introduction

This International Standard classifies the techniques used for the renovation of existing pipelines and gives
information on the design of plastics piping systems used for such renovation.

Over the past 25 years, the rehabilitation of pipeline systems has become increasingly important.

Pipellne systems are continuously required to satisfy physical, chemical, biochemical and biolagi¢al demands.
Thesp demands depend on planning, material, construction, type and period of use.

When pipeline systems become operational, proper system management has to be put'in place. |n addition to
inspgction and cleaning, rehabilitation of the pipeline can be required. Rehabilitation is-carried odt when there
is need for restoration or upgrading of the pipeline system in terms of its performance. Rehabilitation can
consist of repair, renovation or replacement.

To cqincide with the publication of ISO product standards for various families of renovation technigues in three
differpnt application areas, the need to upgrade ISO/TR 11295 to a full International Standard wa$ recognized,
and, pt the same time, focus on renovation.

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 11295:2010(E)

Classification and information on design of plastics piping
systems used for renovation

1 $cope

This |International Standard defines and describes families of techniques for the renovation” of hon-pressure
and pressure pipelines through the use of plastics pipes, fittings and ancillary .componen{s. For each
techrfique family, it identifies areas of application from the range covered by eXisting renovation product
standards, which include underground drainage and sewerage, and undergreund water and gas supply
networks.

This International Standard provides information on the principles of, but. net the detailed methqdologies for,

the design of plastics piping systems applied as linings to existing pipelines, covering:

It dogs not cover the calculation methods-used to determine, for each viable technique, the requir
lining material needed to secure thetdesired performance of the renovated pipeline.

2

The

refergnces, only thevedition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO

chargcteristics

3

existing pipeline and site conditions;
[jning system functions;
structural performance;
hydraulic performance;

ather factors affecting lining system sele¢tion.

ormative references

ollowing referenced documents are indispensable for the application of this documen

043-1,\Plastics — Symbols and abbreviated terms — Part 1. Basic polymers and

ed amount of

t. For dated
b referenced

their special

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1043-1 and the following apply.

NOTE

from

other International Standards:
lining with continuous pipes;
lining with close-fit pipes;

lining with cured-in-place pipes;

© 1SO 2010 — All rights reserved
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— lining with discrete pipes;

— lining with adhesive-backed hoses;

— lining with spirally-wound pipes.

31
lining pipe

pipe inserted for renovation purposes

3.2
liner

lining pipe affer installation

3.3

lining system

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

34
maintenanc

23

-

keeping an existing pipeline system operational without the installation of additioral fabric

3.5

rehabilitation

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

3.6
renovation

work incorpo

improved

3.7
repair

rectification gf local damage

3.8
replacemen
rehabilitation

of an existing pipeline-system by the installation of a new pipeline system, without incorpo

the original fabric

3.9
technique f
grouping of
purposes

3.10
independen

mily
enovation-techniques which are considered to have common characteristics for standardiz

L

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

3.11

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

3.12

fully structural rehabilitation
renovation using an independent pressure pipe liner

rating all or part of the original fabric of the pipeline, by means of which its current performance is

ating

ation
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3.13

semi-structural rehabilitation

renovation using an interactive pressure pipe liner which is capable of long-term hole and gap spanning at
operational pressure

4 Abbreviated terms

EP Epoxy resin
GRP Glass-reinforced thermosetting plastics
PA Polyamide

PAN Polyacrylonitrile

PE Polyethylene

PE-X Cross-linked polyethylene

PEN Poly(ethylene naphthate)

PET Poly(ethylene teraphthalate)

PP Polypropylene

PRP Polyester-reinforced PE

PUR Polyurethane

PVC{U  Unplasticized poly(vinyl chloride)
UP Unsaturated polyester resin

VE Vinyl ester resin

5 Classification of renovation techniques

5.1 | General

This [clause eStablishes a classification of the techniques used for the renovation of continuolis lengths of
existing pip€line usually between two or more access points.

Rengvation techniques within the scope of this International Standard are classified in Figure 1.

© 1SO 2010 — All rights reserved 3
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Rehabilitation of pipeline sytems

Maintenance and repair

Renovation?

Trenchless replacement

Open cut replacement

Lining with

Replacement using

continuous pipes

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

@  This Intefnational Standard is applicable.

Figure|1 — Renovation technique families using plastics pipes defined in the overall context
of rehabilitation of pipeline systems

In 5.2 to 5.7} the different renovation technique families are defined and associated materials and arg
application, which are the subject-of existing or foreseen product standards, are identified. In addition, ¢

pipe bursting

Replacement using
(micro) tunnelling

Other trenchless
replacement techniques

general chargcteristics of eaehrenovation technique family are described.

NOTE 1 THe pipe materials listed in 5.2 to 5.7 reflect the state-of-the-art in the technique families on the d
publication of |this International Standard. Not all technique families/material-combinations are covered by a reng

product standard. The'Bibliography gives relevant available standards.

NOTE 2  The“application areas covered by existing renovation product standards include underground drainag

as of
prtain

ate of
vation

e and

sewerage, and underground water and gas supply networks. Thnis International Standard IS not applicable 10 other p

areas of application of the technique families described.

5.2 Lining with continuous pipes

ssible

Lining with continuous pipes is defined as lining with pipes made continuous prior to insertion; the
cross-section of the lining pipe remains unchanged (see Figure 2).

NOTE This is often referred to as sliplining.

© 1SO 2010 — All rights reserved
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Figure 2 — Schematic representation of lining with continuouspipes

a) 1SO 11296-1 and EN 13566-2;
b) 1SO 11298-1;
c) ISO 11299-1.

Releyant existing
Interpational Standard(s):

Matefials: PE, PE-X and PP.
Applications: Pressure pipes and non-pressure pipes (applicable to all areas).
Geometric capabilities: a) typical minimum size:400 mm;

b) typical maximumsize: 2 000 mm;

()

typical maximum length: 300 m;

o

)
) capability'of accommodating bends, depending on technique.
Perfgrmance: a) reduction in hydraulic capacity significant;

b)-Sfully structural rehabilitation is possible.

Installation characteristics: a) pipes manufactured or prior assembled into the contifuous length
required;

b) insertion possible by pushing and/or pulling;
c) surface working space
— small diameters: can be supplied on coils, small space, and

— larger diameters: supplied in straight lengths requiring grgater storage
and working space;

d) access to the existing pipeline: generally requires local excavation;
e) technique does not rely on adhesion to host pipe;
f) flow diversion is typically required for installation and grouting;

g) the annular space may be grouted, at least in non-pressure applications, to
fix line and level and/or prevent subsequent movement;

h) live insertion is possible (but drinking water applications excluded for
hygiene reasons);

i) reconnection of laterals/services: generally requires excavation.

© 1SO 2010 — All rights reserved 5
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5.3 Lining with close-fit pipes

Lining with close-fit pipes is defined as 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 (see Figure 3).

NOTE For the reduction in cross-section, the following are the two options:

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

b) reduction on site: the pipe is usually fed through the reduction equipment and simultaneously inserted in one
continuous string.
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b) Installation of a pipe reduced in cross-section on site

Key

—_

device for reducing cross-section

[}

Direction of feed (by pulling) of lining pipe into the host pipe.

o

Pressure applied for reversion.

Figure 3 — Schematic representations of lining with close-fit pipes
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ISO 11296-1 and ISO 11296-3;

Standard(s):

b) 1SO 11298-1 and ISO 11298-3;
c) 180 11299-1 and ISO 11299-3.

Materials: PE, PE-X, PP, PRP and PVC-U.

Applications: Pressure pipes and non-pressure pipes (applicable to all areas).

Geometric capabilities: a) shape
— circular, and
— non-circular shapes are possible;

b) typical minimum size: 75 mm;
c) typical maximum size
— factory reduced: 500 mm, and
— site reduced: 1 500 mm;
d) typical maximum length: 500 mj
e) capability of accommodating substantial bends, depending on technique.
Perfgrmance: a) minimal reduction inxcapacity; increase in flow possible;
b) fully structural rehabilitation possible.

Installation characteristics: a) lining pipedfirst reduced in size by mechanical or thermp-mechanical
means (in the manufacturing plant or on site), inserted and {hen reverted
by religf,of installation forces or application of heat and/or prdgssure;

b) surface working space for
— factory-reduced pipe: no particular constraint, and
— site-reduced pipe: larger diameters supplied in strgight lengths
require greater storage and working space;
c) access for
— factory-reduced pipe: typically through existing access chambers,
where applicable, and
— site-reduced pipe: requires local excavation;
d)__technique does not rely on adnesion 1o Nost pipe,
e) flow interruption/diversion typically required;
f)  no grouting required;
g) reconnection of laterals/services for

© 1SO 2010 — All rights reserved
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5.4 Lining with cured-in-place pipes

Lining with cured-in-place pipes is defined as lining with a flexible tube impregnated with a thermosetting resin,
which produces a pipe after resin cure (see Figure 4).

a) Installation by inversion

]

a Pressure|applied for inversion.

b Pulling force-

b) Winched-in-place installation

Figure 4 — Schematic representation of lining with cured-in-place pipes

8 © 1SO 2010 — All rights reserved
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Relevant existing International a) 1SO 11296-1 and ISO 11296-4;

Standard(s):

b) 1SO 11298-1;
c) IS0 11299-1.

Materials: A composite consisting of a reinforced or unreinforced fabric carrier
material impregnated with thermosetting resin (UP, EP or VE), which can
include optional internal and/or external membranes. For details, see the
relevant standard.

Applications: Pressure pipes and non-pressure pipes (drains and sewers, water).

Geometric capabilities: a) non-circular shapes are possible;

b) typical minimum size: 125 mm,;

c) typical maximum size: 2 800 mm,;

d) typical maximum length: 100 m to 600 m-(technique-dependgnt);

e) capability of accommodating substantial bends, depending on technique.

Perfgrmance: a) minimal reduction in capacity;.ifcrease in flow possible;

b) fully structural rehabilitation possible.
Installation characteristics: a) insertion of the impregnated tube, prior to curing, can be|achieved by

either
— winching-into place and then inflating,
— invetting into position with fluid pressure only (water or afr), or

— “winching one tube into place and then inflating with a second,
inverted, tube;

b)~ the curing process can be initiated or accelerated by either
— ambient temperature,
— heat (hot water, steam or electrical heating elements), or
— UV radiation;

c) surface working space generally minimal, increases for lonfg lengths in
largest sizes;

d) entry via existing manhole or small excavation possible;
e) structural effect does not rely on adhesion to host pipe;
f)  flow interruption/diversion typically required;

g) grouting of annular space not necessary;

h) re-opening of laterals/services from inside is possible;

i) creation of a tight connection from inside is possible.

© 1SO 2010 — All rights reserved 9
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5.5 Lining with discrete pipes

Lining with discrete pipes is defined as lining with pipes shorter than the section to be renovated, which are
jointed to form a continuous pipe only during insertion (see Figure 5).

c)Installation by individual pipe placement (typically man-entry only)

i 5 scl . ion. of lini ith di .

NOTE In the following lists, the installation methods illustrated by Figures 5 a), 5 b) and 5 c) are referred to simply as
method a), method b) and method c), respectively.

10 © 1SO 2010 — All rights reserved
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Relevant existing International a) SO 11296-1;
Standard(s):
b) 1SO 11298-1.
Materials: PE, PP, PVC-U and GRP.
Applications: Pressure pipes and non-pressure pipes (drains and sewers, water).
Geometric capabilities: a) non-circular cross-sectional shapes possible;
b) typical minimum size
— methods a) and b): 100 mm;
— method c): 800 mm;
c) typical maximum size
— methods a) and b): 600 mm,;
— method c¢): 4 000 mm;
d) typical maximum length: 150 m;
e) bends
— methods a) andb): bends can generally not be accominodated;
— method c); bends with large radii can be accommodated.
Perfgrmance: a) reduction in-hydraulic capacity significant;
b) gradient can be restored using individual pipe placement [method c)];
c).s-fully structural rehabilitation is possible.
Installation characteristics: a) the type of joint is a significant feature of each technique;
b) pipe joints can be locked (end-load-bearing);
c) surface working space: no particular constraint;
d) short pipe lengths may allow insertion from existing accegs chambers,
otherwise local excavation required;
e) technique does not rely on adhesion to host pipe:
f)  flow interruption/diversion typically required (also for grouting);
g) the annular space is typically grouted;
h) reconnection of laterals/services: generally requires excavation.

© 1SO 2010 — All rights reserved
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5.6 Lining with adhesive-backed hoses

Lining with adhesive-backed hoses is defined as lining with a reinforced hose which relies on an adh
bond to the host pipe to provide resistance to collapse (see Figure 6).

esive

\AJ

Figure 6 — Schematic representation of lining with adhesive-backed hoses

N one
vith a

ng of

Relevant existing a) 1SO 11298-1;

International|Standard(s):

b) 1SO 11299-1.

Materials: A circular woven hose of PA, RAN, PEN and/or PET fibres, coated o
side with a thermoplastic (&.g. PE) barrier layer and on the other ¢
thermosetting resin (EP).

Applications: Pressure pipes (water and gas).

Geometric capabilities: a) typical minimumjsize: 50 mm;

b) typical maximum size: 1 500 mm;
c) typicalmaximum length: 150 m;
d)-\bends can be accommodated.
Performance;: d) minimal reduction in capacity; increase in flow possible;
b) only semi-structural rehabilitation is possible.
Installation characteristics: a) insertion of the adhesive-backed hose by inversion with air (heat cur
adhesive with steam);
b) surface working space generally minimal;
c) structural effect relies on adhesion to host pipe;
d) flow interruption/diversion typically required;
e) re-opening of services from inside is possible;
f)  creation of a tight connection from inside is possible.
12
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5.7 Lining with spirally-wound pipes

Lining with spirally-wound pipes is defined as lining with a profiled strip, spirally wound to form a continuous
pipe after installation (see Figure 7).

o
2 Vn i o -
E[ | ﬂﬂ.g]lflllll{!/!,

_

a) Installation by winding from.the access chamber

b) Installation by winding from within the pipeline

Figure 7 — Schematic representation of lining with spirally-wound pipes

© 1SO 2010 — All rights reserved 13
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Relevant existing International a) 1SO 11296-1;
Standard(s):
b) 1SO 11296-7.
Materials: a) PVC-U, PE;
b) additional stiffness enhancing elements.
Applications: Non-pressure (drains and sewers).
Geometric capabilities: a) typical minimum size: 150 mm;
D) typical maximum size: 3 000 mm,
c) typical maximum length: 300 m.
Performance: a) close-fit and fixed diameter solutions, the latterywith significant
reduction in capacity;
b) fully structural renovation is possible.
Installation characteristics: a) lining pipe formed on site by
— spirally winding a strip from’a machine located in an a¢cess
chamber, or
— spirally winding a strip*from a machine from within thg host
pipe;
b) surface working space minimal;
c) entry via existing manhole or small excavation possible;
d) flow interruption/diversion may be required;
e) reopening of services from inside is possible;
f). s grouting of annulus required for fixed diameter solutions.
6 Information on design
6.1 General
It is the resppnsibility©fjthe system owner to either choose and design the renovation system or nominate a
competent person_terdo so. This International Standard provides information for the processes of choicg¢ and

design.

The steps generally 10 be Tollowead In the renovation design process are the Tollowing.

a) assess the deficiencies of current performance of the existing pipeline;

b) identify lining system requirements to achieve the desired functional performance;

c) determine viable technique options, based on performance classifications and process-related factors;

d) specify, for each viable technique, the required amount of lining material needed to secure the desired

performance of the renovated pipeline.

Steps a) to c) fall within the scope of this International Standard and related information is given in 6.2 to 6.5.

14

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=c81320ce368ff6a56caab712a856d2a8

6.2

6.2.1

ISO 11295:2010(E)

Condition assessment

General

Apart from investigating deficiencies, the following basic information about the existing pipeline should be
obtained:

a) the pipe material;

b) the pipe class (e.g. crushing strength, stiffness or pressure class);

)

NOTH 1 Some of this information can be ascertained fromrecords and plans.

NOTB 2  For service activities relating to drinking water and waste water, such as assessment of servic
manapgement of the utilities, see 1ISO 24510, 1ISO_24511 and ISO 24512.

6.2.2| Pipeline condition affecting functional performance

Methpds for determining the copdition of the existing pipeline differ in some respects for non-
presdqure applications and as a-function of material, section size and shape.

In th
visua

equig
featu

a) ¢

1)c-changes in diameter or, for non-circular pipelines, of section size and shape,

e actual internal diameter or other non-circular section dimensions;
e joint type;

e fluid transported;

e frequency of branches and service connections;

e type and location of other fittings;

e year of installation, if available;

e bedding and backfill of original construction, if available;

e service history including any previous repairs, if available.

case of non-pressure-pipelines, the following information should, wherever possible, be|
| inspection in the_form of a high-definition colour closed-circuit television (CCTV) surve
ment and/or by nman-entry, and should be recorded systematically such that the exact loc
Fe, condition and defect is known and an assessment of its severity can be made:

eometric.features, including:

b to users and

pressure and

obtained by
y or profiling
htion of each

2) degree of ovality or other relevant measure of section deformation,

3) radial displacements such as stepped joints, and

4) axial displacements such as pulled joints;

b) hydraulic condition, such as:

1) leakage,
2) ponding,
© 1SO 2010 — All rights reserved
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3) silting, and
4) obstacles to flow such as root growth, encrustations and/or protruding laterals;
c) structural defects, including:
1) cracks/breaks,
2) collapses,
3) abrasion, and
4) corrosion.
NOTE Ag a result of the CCTV inspection, a more detailed examination can be carried out, requiring
excavations.
In the case [of pressure pipelines, where CCTV inspection is not possible for any reason, assessme

geometric ar

vary according to pipe material, or by extraction of pipe samples.

For water su
renovation d

6.2.3 Site ¢

The following

a) the dept
b) the heig
c) traffic or
d) anysou
e) any evid
NOTE W

chemical attag

6.2 Lining system functions

Lining syster

d structural condition should be undertaken by other non-destructive methods, which typ
pply pipelines, the quantity of any leakage detected should be assessed where this is a fad
bsign.

tonditions affecting liner design

site conditions should generally be determined:

h of cover to existing pipe;

nt of ground water table;

other surface loads;

ces of possible future ground.movement;

ence of deterioration of the surrounding soil, e.g. erosion voids and/or contamination.

here the existing pipeliné crosses contaminated ground, the resistance of the liner and ancillary matg
k or permeation by‘eontaminants can be considered.

h functions generally include one or more of the following:

local

nt of
ically

tor in

rial to

pn-of the inner surface of the existing pipeline from the transported fluid to prevent nj

utual

adverse reactions (barrier function against, for example, corrosion of the existing pipeline by aggressive

leaking joints, cracks or holes;

sealing of the existing pipeline against infiltration of ground water or exfiltration of the transported fluid

stabilization or strengthening of the existing pipeline structure to extend its service life (e.g. where

corrosion has resulted in loss of structural integrity or to allow for increases in operating pressure or other

a) separati
water);
b)
through
c)
loads);
d)
16

providing sufficient hydraulic capacity (e.g. by creating a smooth flow path).
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6.4 Performance criteria

6.4.1

Structural performance

6.4.1.1 General

Plastics lining pipes used for renovation have, in general, to withstand both internal and external loads in
service and should be designed accordingly.

The short-term and long-term effects of installation loads should also be taken into account. The design
should include specifying limits for these installation loads.

In a
wholl

ition, the effects of loads, both internal and external, acting on those parts of the liner v
contained within the existing pipeline, e.g. in manholes, at broken or missing parts of

pipeline, at fittings, joints and lateral connections, should be considered, where applicable.

NOT

Loads acting on a liner and the associated response of the plastics lining system are not genera

with those of a flexible pipe buried directly in soil by open excavation. This is because:

a)

b)

the lining pipe is installed without disturbing the existing pipe-soil structure, ‘which at least initially ¢
gelf-supporting and further limits the potential for transfer of soil load to the liner over time;

Ilning system response to internal pressure as well as external loads can be either positively or negati
by the presence of the existing pipeline, which cannot therefore be ighored, even if severely deteriorate

When considering the external loading due to groundwater _pressure, the possibilities of short-te

of thg ground under storm conditions, or even of flood water-standing above ground level, should
accouint.
6.4.112 Non-pressure pipes

Plast|cs lining pipes used for renovation-of:non-pressure pipelines generally require independent

to ful

NOTH 1

il their structural function.

Minimum short-term ring stiffness is specified as a function of pipe material in the technique-r

ISO 111296. The minimum short-term ring stiffness for each technique family is intended to reflect a minir]
load dapability to resist a sustained water head of 1 m above pipe invert.

Loadp that should genérally be considered include the following, as applicable:

a)

installation leads, including
1) lining*pipe preparation forces (e.g. section reduction and spiral winding),

2)

insertion forces (tensile, compressive, bending and torsion),

hich are not
the existing

ly comparable
bntinues to be
ely influenced

0.

m saturation
be taken into

ring stiffness

blated parts of
hum long-term

3) reversion forces (pressure and thermal),
4) grouting forces (external pressure and flotation),
5) residual effects of the above installation forces in the permanent works;

internal loads, including
1) surcharge pressure, and

2) thermal loads due to temperature of transported fluid;

© 1SO 2010 — All rights reserved
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c) external loads, including
1) ground water pressure, and/or negative pressure (vacuum),
2) transferred soil loads, from overburden soil weight and traffic surcharge,
3) ground movements, from differential settlement, frost action and earthquakes,
4) point loads, from irregularities of the existing pipeline, and

5) thermal loads due to the environment.

NOTE 2  THe resistance to buckling under groundwater pressure and/or negative pressure (vacuum) of a closetfitting
liner (or where any annular space is grouted) is significantly enhanced by radial support from the existing" pipeline
compared with the resistance of a loose-fitting liner.

6.4.1.3 Pressure pipes

Pressure pipe liners serve primarily to contain internal pressure, but are also generally subjected to exfernal
loads. The sfructural action of pressure pipe liners is classified as indicated in Table ¥

NOTE THhis International Standard is not applicable to non-structural Class D linets.

Table 1 — Structural classification of presstire pipe liners

Liner characteristics Class A Class B Class C Class D

Can survive ifternally or externally induced (burst, bending 4 — — —

or shear) failyre of host pipe

Long-term pregssure rating > maximum allowable operating 4 — — —
pressure (MAOP)

Inherent ring ptiffness? v v —b —
Long-term hole and gap spanning at MAOP v v’e v —
Provides intefnal barrier layerd v v v v

@  The minimum requirement is for the liner te_be self-supporting when pipe is depressurized.

b The liner relies on adhesion to the host-pipe to be self-supporting when depressurized.
¢ The liner becomes sufficiently ¢lese-fit for radial transfer of internal pressure stress to the host pipe, either during installaion or
within a short period from initial appli¢ation of operating pressure.

4 The liner gerves as barrier.fo the corrosion, abrasion and/or tuberculation/scaling of the host pipe and to the contamination fof the

pipe contents by the host pipe;‘it also generally reduces surface roughness for improved flow capacity.

An independent. (€lass A) pressure pipe liner is, by definition, capable on its own of resisting, without f3ilure,
all applicablé-niernalloadsthroughoutits-designlife withoutrelying-on-the-existingpipelineforradial-support.
When tested independently from the host pipe, it should exhibit long-term 50-year internal pressure strength
equal to or greater than the MAOP of the rehabilitated pipeline. An independent pressure pipe liner may be a
loose-fitting or close-fitting installation (see Figure 8).

An interactive (Class B or C) pressure pipe liner is, by definition, not capable on its own of resisting, without
failure, all applicable internal loads throughout its design life, and therefore relies on the existing pipeline for
some measure of radial support. A liner is considered interactive if, when tested independently from the host
pipe, the long-term pressure strength is less than the MAOP of the rehabilitated pipeline. An interactive
pressure pipe liner is a close-fitting installation (see Figure 8).

The ring stiffness properties of independent and interactive pipe liners should be assessed to determine their
resistance to buckling under the action of external hydrostatic or internal vacuum forces. Liners should be at
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least self-supporting when depressurized, but may require additional stiffness enhancement or incorporate
pipe wall adhesion systems to resist specific vacuum loads in service and/or external groundwater loads
applicable during any period that the pipeline is out of service.

Where connections, e.g. ferrules or service taps, are to form part of the renovated pressure pipe at any time,
the design of the lining system, in respect of external loading, should ensure that either

a)

b)

NOTH 1 A close-fitting liner pipe in service remains in radial contact with the wall of the existing
consdquent interaction between the liner and the host pipe results in the transfer of internal pressure-loads

pipe.

Press
effectp.

NOTH 2 Self-supporting liners are considered to be more capable of resisting joint and/or ground move
as exjernal groundwater pressure, than liners which depend entirely on adhesion to‘the pipe wall to preven
Figure 8).

For

International Standard, due consideration should be given to any{requirements for support of lon
latergl pressurization forces at bends or other changes of alignmient.

Figure 8 illustrates the classification of independent and intéractive pressure pipe liners.

e
q

negative internal pressure (vacuum), or

Such integrity should apply to both sealing to the liner and mechanical attachment to the hos

the liner does not collapse under conditions of simultaneous maximum groundwater pressure and

the design of the connection fitting is such that it maintains full integrity with the liner when collapsed.

pipe.

The rate of transfer is dependent on the initial liner strain and the stress relaxation propefties”of the|

pipe and the
onto the host
liner material.

ure loading of the host pipe can be minimized by appropriate combinations of liner strain and stiess relaxation

Iments, as well
collapse (see

Il liners, whether loose-fitting independent, close-fitting independent or interactive, as dg¢fined in this

gitudinal and

Class A Class' B Class C

lopse-fit close-fit inherent ring stiffness | relies on adhesion relies dn adhesion
Independent Interactive
Fully-structural Semi-structural Non-structural
Lining with
contlnuous/pipes

L I’ 1 o
LIy Wit CTIUST=TIU PIPES

Lining with cured-in-place pipes

Lining with
adhesive-backed
hoses

This International
Standard is not
applicable

NOTE Dots in illustrations for Classes C and D depict adhesion.

Figure 8 — Structural classification of pressure pipe liners and correspondence to technique families

within the scope of this International Standard

© 1SO 2010 — All rights reserved

19


https://standardsiso.com/api/?name=c81320ce368ff6a56caab712a856d2a8

ISO 11295:2010(E)

Loads that should generally be considered include the following, as applicable:
a) installation loads, including

1) lining pipe preparation forces (e.g. section reduction),

2) insertion forces (tensile, compressive, bending and torsion),

3) reversion forces (pressure and thermal),

4) grouting forces (external pressure and flotation), and

5) resifual effects of the above installation forces in the permanent works;
b) internal |oads, including
1) des|gn and operating pressures (long-term),
2) test|pressure,
3) presgsure transients, positive and negative (e.g. water hammer, pressure-eycling and vacuum), apd
4) thermal loads due to temperature of transported fluid;
c) externalfloads, including
1) transferred soil loads, from overburden soil weight and.traffic surcharge,
2) groyind movements, from differential settlement, frast action and earthquakes,
3) point loads from irregularities of the existing pipeline,
4) therfmal loads due to the environment, and
5) grolindwater pressure and/or negative pressure (vacuum).

NOTE 3  THe resistance to buckling under groundwater pressure and/or negative pressure (vacuum) of a closetfitting
liner (or where any annular space is” grouted) is significantly enhanced by radial support from the existing pipeline
compared with) the resistance of a lo6se-fitting liner.

6.4.2 Hydraulic performance

Requirements for thefluid carrying capacity of the installed lining system should be agreed on with the ¢lient,
taking into cg@nsideration the expected service life of the installation. The design assumptions made in th¢ fluid
capacity calqulations should be documented, e.g. in the installation manual.

Determining the hydraulic capacity really needed from the system can be a key factor in the selection of the
most economic renovation technique. The required capacity fixes the minimum internal dimensions of the
installed liner, its maximum external dimensions being fixed by the existing pipe (which either may or may not
be of circular cross-section). Any additional benefits of hydraulic smoothness and continuity of invert provided
by the lining system should be taken into account.

6.5 Other factors affecting lining system selection
Lining system selection for any given application will also generally depend on site conditions affecting

installation, such as available working space and constraints on environmental impact. For further information
of both a general nature and specific to individual technique families, see Annex A.
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Another factor to be considered, especially in pressure applications, is the reconnection of renovated sections
of pipeline to the remainder of the existing network.

Some renovation systems use lining pipes which differ from standard pipes in diameter and wall thickness or
which are physically deformed at some stage of the renovation process, for instance by reducing or folding. In
such cases, the integrity of fittings should be demonstrated by testing with the relevant lining pipe and
renovation system in the installed condition.

Where the renovation system requires fittings to have full end-load capability, this should be tested to
demonstrate a design life at least equalling that of the renovation system itself.
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A.1 Sitec

Annex A
(informative)

Process-related aspects

onditions affecting installation

A1.1 Worlling space requirements

The various
technique de

a) accesst
b) accesst
1) thro
2) byl
3) byn
c) accesst
d) surface

1) equ

enovation techniques have different working space requirements. These can affect the cho
pending on the local conditions, especially:

p the site;

D the existing pipeline, including

ugh existing manholes,

bcal excavation, and

neans of robots (e.g. for laterals);

p existing laterals/services for external reconnection;
brea available for

pment (cleaning, inspection and instaltation),

2) preparation and insertion of the lining pipe, and

3) tem
A.1.2 Envi
The extent o

a) local exq

b) working

porary storage (lining pipe, [processing materials and waste).

ronmental impact
environmentalimpact depends on
avation (frequency, size, etc.),

equipment (noise, fumes, dust, agricultural damage, etc.),

ot At~ |\

c) handlin

¢
[

ToUtS,CtCT);

d) effect on traffic, and

ce of

e) choice of process materials (lubricants, hydraulic oils, resins, adhesives, etc.).
NOTE Attention is drawn to any national legislation relating to environmental impact.
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