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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves 
for the transport of fluids, Subcommittee SC 8, Rehabilitation of pipeline systems, in collaboration with 
the European Committee for Standardization (CEN) Technical Committee CEN/TC 155, Plastics piping 
systems and ducting systems, in accordance with the Agreement on technical cooperation between ISO 
and CEN (Vienna Agreement).

A list of all parts in the ISO 11296 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.
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Plastics piping systems for renovation of underground 
non-pressure drainage and sewerage networks —

Part 4: 
Lining with cured-in-place pipes

AMENDMENT 1: Updated definitions, marking requirements 
and procedure for alternative expression of flexural test results
	  

Normative references

Replace the references to ISO 178:2010+A1:​2013, ISO 7685:1998, ISO 10467:–1), ISO 10468 and 
ISO 14125:1998+A1:​2011 with the following:

ISO 178:2019, Plastics — Determination of flexural properties

ISO 7685:2019, Glass-reinforced thermosetting plastics (GRP) pipes — Determination of initial ring 
stiffness

ISO 10467:2018, Plastics piping systems for pressure and non-pressure drainage and sewerage — 
Glass-reinforced thermosetting plastics (GRP) systems based on unsaturated polyester (UP) resin

ISO 10468, Glass-reinforced thermosetting plastics (GRP) pipes — Determination of the ring creep 
properties under wet or dry conditions

ISO 14125:1998, Fibre-reinforced plastic composites — Determination of flexural properties

Delete ISO 7684 from the list. 

Delete footnote 1).

 

ISO 11296-4:2018/Amd.1:2021(E)
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Terms and definitions

Replace 3.1.2, 3.1.3, 3.1.4, 3.1.12 and 3.1.15 with the following:

  3.1.2 
carrier material 
porous component of the lining tube (3.1.11), which carries the liquid resin system (3.1.16) during 
insertion into the pipe being renovated and forms part of the installed lining system once the resin 
has been cured

  3.1.3 
CIPP product 
cured-in-place pipe of a particular design, produced from a lining tube (3.1.11) of specified materi-
als, with a wall structure which is uniquely defined for each diameter/wall thickness combination, 
and which is impregnated with a specific resin system (3.1.16) and installed by a specific process

  3.1.4 
CIPP unit 
specific cured-in-place pipe produced from a continuous lining tube (3.1.11), which has been im-
pregnated in one process and installed as a single length

  3.1.12 
nominal CIPP “M” stage wall thickness 
one of a range of discrete lining tube (3.1.11) wall thicknesses dictated by the sum of the thickness-
es of the individual layers of materials used for tube construction at the “M” stage, excluding any 
internal or external membranes
Note 1 to entry: This term is expressed using the symbol en,M (see 4.1).

  3.1.15 
reinforcement 
fibres incorporated in the lining tube (3.1.11) which enhance the dimensional stability of the lining 
tube and/or the structural properties of the cured composite (3.1.6)

  Note 1 to entry: The reinforcement can be incorporated in the carrier material (3.1.1), constitute 
the carrier material, or can be a separate layer.

Add the following new term and definition after 3.1.21:

  3.1.22 
nominal CIPP “I” stage wall thickness  
one of a range of discrete CIPP product (3.1.3) wall thicknesses at the “I” stage, dictated by the sum 
of the thicknesses of the individual layers of materials used for lining tube (3.1.11) construction, 
excluding any internal or external membranes
Note 1 to entry: This term is expressed using the symbol en,I (see 4.1). 
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4.1

Add the following new symbols:

en,I nominal CIPP “I” stage wall thickness

en,M nominal CIPP “M” stage wall thickness

  EI section bending stiffness per unit length of the pipe wall

  EIc apparent section bending stiffness of a curved 3-point test piece before correction for 
curvature

  M section moment capacity per unit length of the pipe wall

  Mc apparent section moment capacity of a curved 3-point test piece before correction for 
curvature

 

4.2

Replace the description of PPTA with:

PPTA	 Poly(p-phenylene terephthalamide)

Add the following new abbreviated term:

PP	Polypropylene

 

5.1, Table 1

In the row “Carrier material/reinforcement”, replace the term “PPTA” with “PPTA aramid”, and replace 
the reference "ISO 10467:—" with "ISO 10467".

 

5.4

Replace the entire text of the subclause with the following:

Where the manufacturer elects to mark the lining tube with nominal CIPP “M” stage wall thickness, 
see 5.8, the thickness of the lining tube shall be measured by a method documented in the 
manufacturer’s quality plan. The thicknesses of any membranes shall be deducted.

  The total nominal CIPP “M” stage wall thickness may be determined as the sum of the similarly 
measured thicknesses of individual layers of material.

  NOTE 1	Such measurement is possible only where the lining tube is marked before impregnation 
with the resin system.

  NOTE 2	The “I” stage wall thickness achieved (see 8.4.3) depends not only on the “M” stage thickness, 
but also on the volume, rheology and curing characteristics of the resin system used, the internal 
dimensions and condition of the pipe to be lined, and details of the installation process applied.

Where the manufacturer elects to mark the lining tube with nominal CIPP “I” stage wall thickness, 
see 5.8, this thickness shall represent the minimum value of the mean thickness, ec,m, of the 
composite achieved when the lining tube is installed by a prescribed process in a circular pipe of 
internal diameter equal to the declared nominal outside diameter, dn, of the lining tube.

﻿
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In all cases, the perimeter of the lining tube should be dimensioned such that when installed, it forms 
a close fit to the existing sewer wall or as otherwise required by the design. The manufactured 
length and thickness of the lining tube should include allowances for any longitudinal and 
circumferential stretch during installation.

 

5.8

Replace the third paragraph with the following:

For compliance with ISO 11296-1:2018, 5.8 d), the dimension marked shall be either the nominal 
CIPP “M” stage wall thickness, en,M, or nominal CIPP “I” stage wall thickness, en,I, making clear 
which is intended.

6.8

Replace the second and third paragraphs with the following:

For compliance with ISO 11296-1:2018, 6.8 c), the dimensions marked shall be the nominal inside 
diameter of the lateral pipe, and, where applicable, also of the main pipe that the lateral connection 
collar is designed to fit.

For compliance with ISO 11296-1:2018, 6.8 d), the dimension marked shall be either the nominal 
CIPP “M” stage wall thickness, en,M, or nominal CIPP “I” stage wall thickness, en,I, making clear 
which is intended.

In the fourth paragraph, replace the opening words “As specified in…” with “For compliance with…”.

 

8.1

In the final paragraph, delete “+A1:​2011” after “ISO 14125:1998”.

 

8.5.2, Table 5

In the final column of the first row, replace “7685:1998” with “7685:2019”.

 

8.5.2, Table 6

In the final column of the first row, replace “ISO 7684 with extrapolation according to ISO 10468” with 
“ISO 10468”.

 

9.4.2

In the NOTE, replace “pre-liner” with “preliner”.

 

Annex A, Table A.1

In footnote a, replace the reference to "ISO 10467:—, 4.3.1. a)" with "ISO 10467:2018, 4.3.1. a)".
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Annex B

Throughout this Annex, replace all instances of “ISO 178:2010+A1:​2013” with “ISO 178:2019”, and all 
instances of “ISO 14125:1998+A1:​2011” with “ISO 14125:1998”. The cited clause and table numbers 
remain valid for these replacement dated references.

 

B.5.5

Replace the entire text of the subclause with the following:

Where the mean composite thickness, ec,m, cannot easily be determined, for example, due to 
uncertainty about thickness of membranes or any excess neat resin layer, or where, as in the case 
of structured-wall reinforced liners, the apparent flexural modulus, Ef, is itself a function of wall 
thickness, the flexural characteristics of the liner pipe wall may alternatively or additionally be 
expressed as section bending stiffness, EI, and section moment capacity, M, per unit length of the wall.

For flat test pieces, section moment capacity and section bending stiffness are independent of 
thickness and given simply by Formulae (B.12) and (B.13):

M
F b L

=
( )⋅/

4
	 (B.12)

EI
F s L

b
=

( )⋅/ 3

48
	 (B.13)

The relevant value of (F/s) to be used in Formula  (B.13) is the steepest slope of the initial load-
deflection curve.

For curved test pieces, the apparent section moment capacity, Mc, and apparent section bending 
stiffness, EIc, are obtained by substituting true span L2 (see Figure B.1) for L in Formula (B.12) and 
Formula (B.13) respectively. An adequate estimate of L2 for this purpose is given as a function of 
the mean total thickness, hm, of the test piece by Formula (B.14):
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n m

	 (B.14)

If the nominal outside diameter, dn, of the liner pipe from which the test piece is cut is not known, 
the expression [dn – hm] in Formula (B.14) may be substituted by [2R1 + hm], where inside radius R1 
is obtained by measurement of the test piece in accordance with B.4.3 b).

The apparent values of section moment capacity and bending stiffness of curved test pieces can 
then be converted to equivalent values for flat test pieces by Formulae (B.15) and (B.16):

M
M
C

= c

σ
	 (B.15)

EI
EI
C

= c

E

	 (B.16)
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