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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch 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, govern- 
mental 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 main task of technical committees is to prepare International Standards. In excep- 
tional circumstances a technical committee may propose the publication of a Technical 
Report of one of the following types: 

- type 1, when the required support cannot be obtained for the publication of an 
International Standard, despite repeated efforts; 

- type 2, when the subject is still under technical development or where for any 
other reason there is the future but not immediate possibility of an agreement on an 
International Standard; 

- type 3, when a technical committee has collected data of a different kind from 
that which is normally published as an International Standard (“state of the art”, for 
example). 

Technical Reports of types 1 and 2 are subject to review within three years of publica- 
tion, to decide whether they tan be transformed into International Standards. 
Technical Reports of type 3 do not necessarily have to be reviewed until the data they 
provide are considered to be no longer valid or useful. 

ISO/TR 11295, which is a Technical Report of type 3, was prepared by Technical Com- 
mittee ISO/TC 138, Plastics pipes, fittings and valves for the transport of fluids. 

For further information, see “Introduction”. 

. . . 
Ill 
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Introduction 

This technical report was prepared by TG 1 of ISO/TC 138/WG 12, RehabiZitation of 
Pipeline s ystems. 

The technical report describes methods of rehabilitation of Pipeline Systems which are 
“state of the art” and those still under technical development. This is the reason which 
led to the decision to publish this document in the form of a Technical Report type 3. 

In the past 
portant. 

10 years rehabilitation of Pipeline Systems has become increasingly im- 

Pipe Systems are constantly required to satisfy physical, Chemical, biochemical and 
biological demands. These demands depend on planning, material, construction, type 
and period of use. 

When pipe Systems have become operational they need proper System management. 
Next to inspection and cleaning, rehabilitation of the Pipeline may be required. 
Rehabilitation is carried out when the Performance of the Pipeline System needs 
upgrading. lt tan consist of repair, renovation and replacement. 

In September 1988, a task group of ISO/TC 138/WG 12 started preparing drafts for 
the standardization of plastics pipes and their constituents (fittings) used for 
rehabilitating pipe Systems. 

This Technical Report iS meant to be a reference document for future 
dards on this matter. lt will therefore have to be updated regularly. 

ISO System stan- 

The future International Standard will specify the characteristic requirements and 
methods to test pipes and fittings and/or their constituents used in renovating pipe 
Systems. The International Standard will contain several subdivisions depending on the 
field of application. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 11

29
5:1

99
2

https://standardsiso.com/api/?name=4ee0334ee826921f3099d8a7b0e87640


TECHNICAL REPORT ISO/TR 11295 : 1992 (E) 

Techniques for rehabilitation of Pipeline Systems by the 
use of plastics pipes and fittings 

1 SCOPE 

This Technical Report outlines methods of 
rehabilitation of non-pressure or pressure Pipeline 
Systems by the use of plastics pipes and their 
constituents involving: 

- Renovation of existing Pipeline Systems, using one 
of the optional lining techniques, or 

- Replacement of existing Pipeline Systems, using one 
of the optional trenchless techniques 

2 DEFINITIONS 

For the purpose of this Technical Report, the following 
definitions apply: 

Pipeline System 

Rehabilitation 

Maintenance 

Repair 

Renovation 

Replacement 

The interconnecting pipe network for 
the conveyance of fluids e.g. 
water, sewage, gases, industrial 
flows (including slurries) 

All aspects of maintaining or 
upgrading the Performance of existing 
Pipeline Systems (maintenance, repair, 
renovation, replacement) 

Maintaining the Performance of 
Pipeline Systems (e.g. inspection, 
cleaning) 

Rectification of local darnage to the 
fabric of the pipelines or their 
joints (e.g. sealing) 

Methods by which the Performance of 
Pipeline Systems is improved by 
incorporating the original fabric. 
(e.g. by inserting or applying a 
lining into the existing Pipeline) 

Methods by which a new Pipeline is 
constructed by replacing the original 
fabric 
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Design 
category 

Grouting 

Categorisation 0 f the behaviour of 
lining Systems (see clause 6) 

Filling of the annular space between 
existing pipe and lining 

3 SURVEY, PLANNING AND PRE-CONSTRUCTION 

It is necessary to consider the condition of the 
existing Pipeline in Order to determine any required 
actions that must be taken to rehabilitate the Pipeline 
System i.e. repair, renovation or replacement. 

These measures would: 

- Assess the hydraulic and structural condition of the 
Pipeline System. 

- Establish Position, line and level of the existing 
System with regard to Cross-section, length, 
material, junctions and laterals. 
. The System plan should be suitably amended when 

these facts are known. 

- Establish the type of soil strata and expected 
changes in the groundwater table. 

- Select the design category and the most appropriate 
technique. 

- Set up planning and timing of construction so that 
the work proceeds efficiently. 

- Allow for maintenance of continuity of flow 
during construction when considered advisable (e.g. 
methods and Provision for Storm flow). 

- Inform residents of the possible environmental 
effects such as noise, traffit congestion and 
interruptions. 

- Define costs and requirements of maintenance after 
completion. 

2 
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4 MATERIALS 

For rehabilitation the following plastics pipes 
reinforced or non reinforced or their constituents arc 
generally used: 

- Thermoplastics e.g. polyvinylchloride, polyethylene, 
polypropylene 

- Thermosets e.g. Polyesters and epoxies 

Combinations of the above are possible. 

5 TECHNIQUES 

5.1 General 

This sub clause decribes the features of relevant 
rehabilitation methods. The various rehabilitation 
groupings are shown diagrammatically as follows: 

3 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 11

29
5:1

99
2

https://standardsiso.com/api/?name=4ee0334ee826921f3099d8a7b0e87640


ISO/TR 11295 : 1992 (EI 

/ REHABILITATION 1 
OF 

PIPELINE SYSTEMS f ----------*-- h 
’ MAINTENANCE 

t & REPAIR 

linin with 
CON d NUOUS PIPE 

I 

linin with 
DISC # ETE PIPES 

i 

linin with 
CLOS i -FIT PIPES 

I 

lining with 
PIPE SEGMENTS 
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A distinction has been made between: 
- Renovation techniques (5.2) and 
- Replacement techniques (trenchless) (5.3) 

Note : Maintenance & repair and (traditional) open tut 
replacement techniques are not further dealt with in 
this document. 

A further subdivision has been made into the following 
lVfamiliesl*: 

- Lining with continuous pipe lengths (5.2.1) 
- Lining with discrete pipes (5.2.2) 
- Lining with close-fit pipes (5.2.3) 
- Lining with spirally wound pipes (5.2.4) 
- Lining with pipe Segments (5.2.5) 
- Lining with cured in place pipes (5.2.6) 
- Lining with inserted hoses (5.2.7) 

- Replacement using pipe bursting (5.3.1) 
- Replacement using micro-tunnelling (5.3.2) 

The families are presented schematically on the following 
pages in the form of tables. 

Note : The materials referred to are those in general 
use but not intended to be exclusive. 

5 
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6 

5.2 RENOVATION (LINING) TECHNIQUES 

5.2.1 IitNnGwTIMmspm 

e . * . Larurxq with cxmt~u~ Pipe 

-m : Insertion into the existing Pipeline of a Single I 
continuous pipe lining or jointed sections to fom a i 
continuous pipe 

Al?PLImm : Gravity and pressure pipelines 

: PE, PP, PE/EPIIM, PVC 

CHA37ar‘la : - diameter range: up to 1600 mm , 
K==Pw - pipes manufactured or Prior asseMbled 

intothe continuousleqthrequired 
- inthecaseofpressurelines, so-called live 1 

c- insertion is optional; supply is continued via a 
by-pass or through the annular space 

- reduction in capacity : may be significant, 
deper&mt on liner pipe diameter and wall 
thickness (maybe cmpensated e.g. by increasing 
the pressure) 

- lining tan be amomplished either via an insertion 
pit or via a manhole (in the case of sewers); the 
latter requires a pipe with sufficient axial 
flexibility 

- in the case of gravity lines annular space usually 
grouted 

-1ining iscapableofaccmmda ting (large radius) - 
- mthod tan be carried out by any pipe contractor - 1 1 

relatively lcrw degree of skill 

p== . simplemeth&i 
'OuNsllIlmAmm - :1mGnRstment 

. fewjoints 

L 
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5.2.2 LiINJXGmD-PTpE1s 

. . 
. 1 

* Lanmq with discrete pi’pes l 

D-EsaEmm : Installation of individual pipes which are shorter : 
thanthe sectiontoberenovatedandwhichmaybe i 
jointed outside or in the Pipeline to ferm a 

I continuous lining 

: Gravity and pressure pipelines 

: PE, PP, F'VC, GRP (-EP & -VP) 

CEW?A!mCS : - diameter range: from 100 mm up to 4000 mm i 
(-1 - pipes asse&led with sealed, loose or tensile [ 

resistant (locked) joints 
j < ( 

- insertion pit tan be avoided (with short lengths), 1 
so no-dig possible 

- reduction in capacity: may be significant i 

by applyiq purpose made sham pipes (oval, 
i 1 I 

obovate) the reduction tan be kept to a minimum 
- annularspacegenerallygrouted 

j / 
-methodcanbecxxrriedoutbyanypipecontra&or/ , j 

by any micipality : relatively low degree of 
Ski11 i ! 

1 
! , 

m simplemethod 
a3iNsmm - : lowinvestments 

0 many joints / t 1 i , 
1 I 
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5.2.3 L;ININyz~cTogE-FITTP~ 

. nmq with d-fit pipes 

-ON : Insertion of a temporarily reduced diameter or 
reshaped pipe which is reverted to provide a lining 
with a close fit with the existing pipe 

lxEFLL-mm : Pressme andgravitypipelines 

: PE, Pvc 

CHAI7amISI’ : - diameter range: up to 600 mm 

(GENERAL) - lining pipe first redmed in size (on site or in 
the manufactukq plant) inserted and then reverted 
by heat/pressure or naturally 

- reduction in capacity: minimal, if any 
-1iningcanbe accomplishedeithervia an insertion 

pit or via a manhole (in the case of sewers), the 
latter requires a pipe with sufficient axial 
flexibility / 

- no grouting required 
- lining is capable of accommdating (1-e radius) , 

- methods differ substantially in required degree of 
expertise 

l few or no joints I 
- : 

l stnxturaldamage / 
canbe installed in (collapse/misaligmnent) : 
lang lengths to existing pipe tan cause i 

Problems i . latemlconnectionmaybe 1 
difficult I 
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lLJNINGmsPm KXJNDPIIFES 

1 

. . 
* 
. Lmmqwithspirdlywmrdpipes 

D-ON : Installation of a lining made from profiled Strip 
spirally wound to ferm a continuous pipe 

2ilzmImm : Gravity pipelines only 

: PE, PVC, PP, F'VDF 

CHARAmCS : - diameter range: fram 100 nun up to 2500 mm 
(GENERAL) - lining pipe formed on site by spirally winding a 

Strip 
- access via manholes possible 
- reduction in capacity may be signif'cant* ) 
- grouting of annular space required 3- 
-1iningiscapableofaccommoda tirq (large radius) 

-r~thodrequires sameskill; trained 
personneltooperatethewindingequipment 

- no pipe storage 
c3aNsmm - l on site 

l trained personnel 
0 continuous fUsion or 

e anydiar~tercan solvent welded or 
be selected (within meChanica1 joint 
rangeofwikhg 
macihine) 

For a specific, expandable linirq method, which 
is under teChnica1 develomt, these items may 
or may not apply. 

9 
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5.2.5 -wITHPTpE- 

. 121124 with Pipe m 

-m : Installation of a liniq made up of at least two : 
pieces with longitudinal and circumferential joints j 

Appyma : Gravity pipelines only 

: GIG, PE, PP 

cli2iRA-E : -diameterrange: frcxn 900 Im i 
(-1 - segments assexribled by hand inside a man-entry pipe 

line 
- non-circular capability 
- entrp via (existing) manholes 
- reduction in capacity may be significant 
-groutingofannularspa~generallyrequired 
-1iningis capable of accommodating (laqe radius) 

-methodcanbeca.miedoutbyanypipecontractor: 
relatively low degree of skill 

0 simplemethti 
OQNsmw - :1owinvestment 

0 many joints 
l only inrmn-entrypipelines 

0 non-circular shapes . luw productivity 
canbecopedwith 0 pmducts differ per project 

0 high integrity grouting 
required 

1 
l 

-ON : 1 

10 
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5.2.6 

. . . . m with cumd in plaae pipes 

DFYS(71RIIPr’ON : Insertion of a resin impregnated hose *) which 
produces a linirq after resin eure 

AppT;TcATIoN : Gravity pipelines and pressure pipelines 

: A composite consisting of a reinforced or unreinforced 
fabric matrix, coated with thermoplastic material, , 
impregnatedwiththermosettirqresin 1 

rrZRar!CLS : - diameter rarqe: up to 2500 mm 
(GENERAL) - a specially prepared hose is impregnated with resin 

fed into the existing line, inflated and cured ' 
- entry via existing manhole or mall excavation 1 
- reduction incapacity:minimal, ifany l i 
- no grouting , 
-1iningiscapableofaccmmdatiIq / 

1 I , 
- relatively high degree of skill; 

trainedpersonnelwith specialequipmetrequired 1 

! . 
l l no joints . trained Crew of Operators i 

OONS-m l non-circularshapes l purpose-madehoses t 
canbeaccmmdated l groundwater infiltration 1 

tobecontmlledduring j 
liningprocess 

l sealingmayberequired 
when Cut 

l curingperiodcouldbe 
extensive 

* 1 Coatings arenotinthe scopeofthis reporte 
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5e2e7 

I-m : Insertion of a loose fit reinforced hose to 
provide a pipelinirq when fluid is transportd 

l underpressure 

AE!PLIcA!rIm : Pressure pipelines only, relying on integrity of 
existing pipe 

: PE or polyurethane hose with textile reinforcement 

CCS : - diameter range frm 100 nun up to 355 rm 
(GENERAL) - lining to pmide leakage prevention 

-1oosehosepulled into existingpipeline and 
remains collapsed until pressurized 

- entry via existing access or small excavation 
- lining is capable of accommdating (large radius) 

- reduction in capacity: minimal, if any 
- no grouting 

. simplemethod 
CDNSl a 1 nojoints 

l leak prevention only 
l 

l liningcanbereeled 
lateral reconnection may 
be difficult 

l liningcollapseswhen 
non-pressurized 

I 
-a : 1 

MEzIfDD (GENERAL) 
l 

l 
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5.3 REPLACEMENT TECHNIQUES (TRENCHLESS) 

5.3.1 REIPIA!mUSINGPIPE~ 

Ia * * Replaemnt usimq Pipe bustinq / 

mm : Replacemen t of an existing pipelihe by breaking and t 
displaciq it to ferm a cavity to allow a new pipe to 1 
be installed in that cavity 

API?lx;TrjqTIoN : Pressure and gravity pipelines 

I 

: PE, PP, WC, GRP 

--1: - diameters: up to 450 mm i 

(GENERAL) - old pipe is burst or tut (hydraulically or I 
pneumatically) by radial jacking forces and a new ; 
pipeispulledorpushed inbehti , 

- with insertion pit (continuous length) or via a i I 
manhole (discrete pipes) i t 

- no reduction in capacity; even increase possible i 
- a Crew of trained Operators is need& 

/ 

- in replacemn 
j 

t of metal pipe Systems a sleeve pipe I 
is usually employed (to protect the inserted pipe [ 
linirq frm damge) 1 

1 
l 

* StrLCtural darnage Of l laterals have t0 be i 
ouNsIDEWVITONS - l existinglineno 

i 
disconnect&t beforehand / 

Problem lateral connection mied / 
l no-digpossible out from excavation l 

.&angeinsurrou,rd 
l 

/ conditions (loading) 1 
l risk of darmging senrices 1 

and building constructions / 

13 
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5.3.2 RFIPTm USING MTm 

* . Replacxment usinq micrcs-tunnellinq 

p3Escmmm : Installation of a new pipe using (remote) steerable 
! excavation or displa cementequipment 

Ap.mLImm : Gravity or pressure pipelines (depending on method) 

: PE, Pvc, PP, GRP 

La : - diameter rarqe up to 900 mm 
t-1 - remote excavation by tunnelling machine, fluid jet 

cutter, soil displa cmentequipmenttoremvethe 
old pipe to create a cavity into which a new pipe 
canbe installed 

- shaft or insertion pit required dependiq on ~thod g 
- lining is capable of accommdating (large radius) 

- relatively high degree of skill (specialized Crew ' 
with special equipment) I I im 0 

cmNsm= - 
. a newpipeis . shaft or insertion trench 1 

installedusinga required 
trenchlesstechnique . obstacles may cause problemq 

l little surfae 
disruption 

-ON : 
l!IEmm t-1 

l- I 
\//,<‘.,,‘fi ., 11,. -1 l’, r\ 

i 

, 
l 

/ 

14 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 11

29
5:1

99
2

https://standardsiso.com/api/?name=4ee0334ee826921f3099d8a7b0e87640


ISO/TR 11295 : 1992 (E) 

Table P - General application area per Technique Familv 

Techniques (families) 
I ! i Gravity 
\ pipelines 
1 

Lining with continuous pipe lengths i V 

Lining with discrete pipes 

Lining with close-fit pipes 

Lining with spiral wound pipes 

Lining with pipe Segments 

V 

V 

V 

V 

Lining with cured in place pipes 1 V 

Lining with inserted hoses 

Replacement using pipe bursting V 

Replacement using micro-tunnelling V 

I 

Pressure , 
pipelines 

V 

V 

V 

V 

V I 

V I 

V ! , f 

15 
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6 DESIGN ASPECTS 

6.1 General 

Note: 
The renovation and replacement of pipelines requires a 
range of solutions to solve a range of Problems. A 
technique which offers an ideal Solution to one 
Problem may be totally inappropriate for another. 
Therefore, it is important to categorise the 
behaviour of lining Systems. This will assist 
specifiers to select solutions appropriate to their 
needs whilst appreciating design assumptions. 

Note: 
This clause concerns interactive forces between the 
existing Pipeline and the lining which may influence the 
behaviour of the renovated Pipe. 

6,lel Geometry 

Geometrical consideration include: 
- internal diameter of the existing Pipeline 
- Cross sectional shape (ovalization) 
- variations of the diameter along the pipe axis 

Possible influences on the renovated Pipeline: 
- undesired/innappropriate annular space 
- wrinkles 
- excessive stresses or strains in the lining 

6ele2 Surface characteristics 

Surface consideration include: 
- surface cleanliness 
- obstacles (e.g. roots, dust, welds, connections) 

CG 

y--~> 

\ \ .’ \ . / \ \ .*’ k. -,.. 1’ . h : , ’ i ‘. 

Possible influences on the renovated Pipeline: 
- undesired friction or interference to the lining 

during installation or Operation 
- insufficient bond between existing Pipeline and lining 
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6.1e3 Relative displacement between different Parts of 
the existing Pipeline 

Displacement considerations include: 
- joints and assemblies 
- misalignment before and after installation 
- differential thermal expansion of the existing 
Pipeline and the liner 

Possible influences: 
- additional loads generated (tension, shear...) 
- lining exposed to the soil 
- alteration of stress distribution in the renovated 

Pipeline 

6.1.4 Leaks 

Leakage may occur from outside (existing pipeline/ground 
water) and from inside (conveyed fluid) due to darnage of 
lining. 

Possible influences on the renovated Pipeline: 
- difficulty to locate leaks 
- fluid accumulation in the annular space/damage of the 

existing pipeline/liner 

Difficulties may arise after installation of the lining 
due to necessary access through the existing Pipeline 
(e.g. t0 connect laterals). 
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6*1e5 Chemical degradation 

Degradation of the existing Pipeline and the lining may 
occur because of the effect of the environment inside or 
outside. 

Possible influences on the renovated Pipeline: 
- ageing or weakening of the lining due to 

Chemical attack by internal or external environment 
- loss of bond between the existing Pipeline and the 

liner 

6e2 Design Cateqories 

Four different design categories have been defined, as 
given in table 2e Distinction has been made primarily 
according to the structural loading conditions which may 
be expected. 

Table 2 - Characteristics of Design Categories 

l 
1 f’ 1 

1 
Loads on Surround I/ Design 
New Pipe Situation j/ Category + 

1 l l ri -----1 / I 1 
no annular gap a 

none ' filled gap Ib 
unfilled gap C 

t Ir 
/ partial no annular gap i 
/ filled gap ! 

2 a 

I b 

full l no annular gap 1 # 3 a 
filled gap f b 

full broken pipe / 4 a 
no pipe b 
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