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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO 10928:2025.
[t is identical to ISO 10928:2024. It supersedes BS ISO 10928:2024 and
BS EN 705:1995, which are withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PRI/88, Plastics piping systems.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2025
Published by BSI Standards Limited 2025

ISBN 978 0 539 33113 4
ICS 23.040.20; 23.040.45

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 March 2024.

Amendments/corrigenda issued since publication

Date Text affected

31 March 2025 This corrigendum renumbers BS ISO 10928:2024
as BS EN ISO 10928:2025. The supersession details
in the national foreword have also been updated.
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EUROPEAN STANDARD EN ISO 10928
NORME EUROPEENNE
EUROPAISCHE NORM February 2025

1CS 23.040.20; 23.040.45 Supersedes EN 705:1994] EN 705:1994/AC:1995

English Version

Plastics piping systems - Glass-reinforced thermosetting
plastics (GRP) pipes and fittings - Methods for regression
analysis and their use (ISO 10928:2024)

Systemes de canalisations en matieres plastiques - Kunststoff-Rohrleitungssysteme - Rohre und
Tubes et raccords plastiques thermodurcissables Formstiicke aus glasfaserverstiarkten Kunststoffen
renforcés de verre (PRV) - Méthodes pour une analyse (GFK) - Verfahren zur Regressionsanalyse und deren
de régression et leurs utilisations (ISO 10928:2024) Anwendung (ISO 10928:2024)

This European Standard was approved by CEN on 24 February 2025.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.
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EN ISO 10928:2025 (E)

European foreword

The text of 1SO 10928:2024 has been prepared by Technical Committee ISO/TC 138 "Plastics pipes,
fittings and valves for the transport of fluids” of the International Organization for Standardization
(ISO) and has been taken over as EN ISO 10928:2025 by Technical Committee CEN/TC 155 “Plastics
piping systems and ducting systems” the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2025, and conflicting national standards shall
be withdrawn at the latest by August 2025.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 705:1994, EN 705:1994/AC:1995.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 10928:2024 has been approved by CEN as EN ISO 10928:2025 without any modification.
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ISO 10928:2024(en)

Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin 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 6, Reinforced plastics pipes and fittings for all applications.

This fourth edition cancels and replaces the third edition (ISO 10928:2016), which has been technically
revised.

The main changes are as follows:

— Annex B, “Non-linear relationships”, has been removed due to its complexity and highly specialized and
limited application;

— Formula (B.3) [Formula (C.3) in ISO 10928:2016] has been corrected to include a factor 2 before Bx;

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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ISO 10928:2024(en)

Introduction

This document describes the procedures intended for analysing the regression of test data, usually with
respect to time, and the use of the results in the design and assessment of conformity with performance
requirements. Its applicability is limited to use with data obtained from tests carried out on samples.
Referring standards require estimates to be made of the long-term properties of the pipe for such parameters
as circumferential tensile strength, long-term ring deflection, strain corrosion and creep or relaxation
stiffness.

A range of statistical techniques that can be used to analyse the test data produced by destructive tests were
investigated in the preparation of this document. Many of these simple techniques require the logarithms of
the data to:

a) benormally distributed;
b) produce aregression line having a negative slope; and
¢) have a sufficiently high regression correlation (see Table 1).

Analysis of data from several tests showed that in the destructive test context, while conditions b) and c)
can be satisfied, there is often a skew to the distribution and hence condition a) is not satisfied. Further
investigation into techniques that can handle skewed distributions resulted in the adoption of the covariance
method (method A, see 5.2) for the analysis of such data within this document.

The results from non-destructive tests, such as long-term creep or relaxation stiffness, often satisfy all three
conditions. Therefore, a simpler procedure, using time as the independent variable (method B, see 5.3), can
also be used in accordance with this document.

These two analysis procedures (method A and method B) are limited to analysis methods specified in ISO
product standards or test methods. Other analysis procedures can be useful for the extrapolation and
prediction of long-term behaviour of some properties of glass-reinforced thermosetting plastics (GRP)
piping products. For example, a second-order polynomial analysis is sometimes useful in the extrapolation
of creep and relaxation data. This is particularly the case for analysing shorter term data, where the shape
of the creep or relaxation curve can deviate considerably from linear. A second-order polynomial analysis is
included in Annex A.
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International Standard ISO 10928:2024(en)

Plastics piping systems — Glass-reinforced thermosetting
plastics (GRP) pipes and fittings — Methods for regression
analysis and their use

1 Scope

This document specifies procedures suitable for the analysis of data which, when converted into logarithms
of the values, have either a normal or a skewed distribution. It is intended for use with test methods and
referring standards for glass-reinforced thermosetting plastics (GRP) pipes or fittings for the analysis of
properties as a function of time. However, it can also be used for the analysis of other data.

Two methods are specified, which are used depending on the nature of the data. Extrapolation using these
techniques typically extends a trend from data gathered over a period of approximately 10 000 h to a
prediction of the property at 50 years, which is the typical maximum extrapolation time.

This document only addresses the analysis of data. The test procedures for collecting the data, the number of
samples required and the time period over which data are collected are covered by the referring standards and/
or test methods. Clause 6 discusses how the data analysis methods are applied to product testing and design.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this document.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Principle

Data are analysed for regression using methods based on least squares analysis which can accommodate the
incidence of a skew or a normal distribution or both. The two methods of analysis used are the following:

— method A: covariance using a first-order relationship;
— method B: least squares, with time as the independent variable using a first-order relationship.

The methods include statistical tests for the correlation of the data and the suitability for extrapolation.

5 Procedures for determining the linear relationships — Methods A and B

5.1 Procedures common to methods A and B
Use method A (see 5.2) or method B (see 5.3) to fit a straight line of the form given in Formula (1):
y=a+bxx D
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