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Kasitlusala: ¢
This International Standard
method for estimating the long-
hydrostatic strength of thermop
materials by statistical extrapolatio
method is applicable to all types /g
thermoplastics pipe at applicable
temperatures. It was developed on the@
basis of test data from pipe systems. Thez
dimensions of the pipes to be tested may
be specified in the relevant
product/system standards and, if so, are
included in the test report.

cribes a
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Scope:

This International Standard describes a
method for estimating the long-term
hydrostatic strength of thermoplastics
materials by statistical extrapolation. The
method is applicable to all types of
thermoplastics pipe at applicable
stemperatures. It was developed on the

sis of test data from pipe systems. The
nsions of the pipes to be tested may

ecified in the relevant
%ﬂsystem standards and, if so, are
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Foreword

International Standard

ISO 9080 : 2003 Plastics piping and ducting systems — Determination of the long-term hydrostatic strength
of thermoplastics materials in pipe form by extrapolation,

which was frepared by ISO/TC 138 ‘Plastics pipes, fittings and valves for the transport of fluids’ of the
Internatio rganization for Standardization, has been adopted by Technical Committee CEN/TC 155 ‘Plas-
tics piping ems and ducting systems’, the Secretariat of which is held by NEN, as a European Standard.

This Europe ndard shall be given the status of a national standard, either by publication of an identical
text or by endQr ent, and conflicting national standards withdrawn, by September 2003 at the latest.
e With

In accordanc the CEN/CENELEC Internal Regulations, the national standards organizations of the follow-

ing countries are to implement this European Standard:
Austria, Belgium, t ch Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Luxembourg, , the Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland, and the

United Kingdom. O

Endorsement notice :

The text of the International S%ard ISO 9080 : 2003 was approved by CEN as a European Standard without
any modification.

NOTE: Normative references to iggﬁional publications are listed in Annex ZA (normative).
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Introduction

General

9080, upon which this International Standard is based, is the result of considerable discussion within
roup 10 of subcommittee 5 of technical committee 138 of the International Organization for
i7;ation (ISO) (referred to hereafter as ISO/TC 138/SC 5/WG 10), which was entrusted with the
ent of the standard, which represents an agreed compromise incorporating features of several

accep tional procedures.
Furthermor, emphasized that the standard extrapolation method (SEM) described is not intended to be
used to disq existing procedures for arriving at design stresses or allowable pressures for pipelines made

or to disqualify pipelines made of materials proven by such procedures, which long years
of experience haVe shown to be satisfactory. This SEM is meant to be used to qualify a material in pipe form
prior to the introduction of such a material on the market.

A software package een developed for the SEM analysis as described in Annex A and Annex B. A
Windows-based progra is available on diskette (see Annex D).

NOTE Use of this softwar a;;e is recommended.
Principles /‘

The suitability for use of a plastics pressure pipe is first of all determined by the performance under stress of

its material of construction, taking i count the envisaged service conditions (e.g. temperature). It is
conventional to express this by means#of the hydrostatic (hoop) stress which a plastics pipe made of the
material under consideration is expected able to withstand for 50 years at an ambient temperature of

20 °C using water as the internal test medi ﬂe outside environment can be water or air.

higher temperatures, or on occasion both. The m given in this International Standard is designed to meet
the need for both types of estimate. The result obtai( will indicate the lower prediction limit (LPL), which is
the lower confidence limit of the prediction of the vah@ e stress that can cause failure in the stated time at
a stated temperature (the ultimate stress).

In certain cases, it is necessary to determine t% of the hydrostatic strength at either shorter lifetimes or

NOTE The MRS value (at 20 °C) is usually based on data obtained using water as the intemal and external test
medium. It is obvious that indeed all data are used for validation g @ ession curves at higher temperatures (e.g. 70 °C),
including the data obtained with air as the external medium (e.g. at™ C)-

This International Standard provides a definitive procedure inco@ting an extrapolation using test data at
different temperatures analysed by multiple linear regression analy: Q’ue results permit the determination of
material-specific design values in accordance with the procedures de )ﬁd in the relevant system standards.

This multiple linear regression analysis is based on the rate proce ost accurately described by
log4(stress) versus logq(time) models. ®

In order to assess the predictive value of the model used, it has been considcessary to make use of
the estimated 97,5 % lower prediction limit (LPL). The 97,5 % lower prediction limit issequivalent to the lower
confidence limit of the 95 % confidence interval of the predicted value. This @ntion is used in the
mathematical calculations to be consistent with the literature. This aspect necessi ~ﬂme use of statistical
techniques.

characteristics at operating conditions different from the conventional 50 years at 20 °C. Takifg_isto account

The method can provide a systematic basis for the interpolation and extrapolation\o ﬁ.s rupture
the extrapolation factors (see 5.1.4), the extrapolation time limit can go up to 100 years. 0
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It is essential that the medium used for pressurizing the pipe does not have an adverse effect on the pipe. In
general, water is considered to be such a medium.

Long consideration was given to deciding which variable should be taken as the independent variable to
calculate ’tr?Iong-term hydrostatic strength. The choice was between time and stress.

The basie’question the method has to answer can be formulated in two ways as follows.

b) How long will system last when subjected to a defined stress (or pressure) at a given temperature?
Both questions are re

If the test data for the pip?ﬂer study does not show any scatter and if the pipe material can be described

perfectly by the chosen empigieal model, the regression with either time independence or stress independence
will be identical. This is nev case because the circumstances of testing are never ideal nor will the
material be 100 % homogene he observations will therefore always show scatter. The regressions
calculated using the two optiona endent variables will not be identical and the difference will increase

with increasing scatter.
The variable that is assumed to be mg}écted by the largest variability (scatter) is the time variable and it
has to be considered as a dependent va (random variable) in order to allow a correct statistical treatment

of the data set in accordance with this method. However, for practical reasons, the industry prefers to present
stress as a function of time as an independen@able.

Use of the methods ,O

This extrapolation method is designed to meet the foikw two requirements:

a) To estimate the lower prediction limit!) (at 97,5 % pr: ility level) of the stress which a pipe made of the
material under consideration is able to withstand for rs at an ambient temperature of 20 °C using

water or air as the test environment.

b) To estimate the value of the lower prediction limit (at Q@pmbability level) of the stress, either at
different lifetimes or at different temperatures, or on occasion @

There are several extrapolation models in existence, which have diﬁ@t numbers of terms. This SEM will
use only models with two, three or four parameters.

Adding more terms could improve the fit but would also increase the uncerta@ of the predictions.

The SEM describes a procedure for estimating the lower prediction limit (at 97, ability level) whether a
knee (which demonstrates the transition between type A and type B crack beh is found or not (see
Annex B).
The materials have to be tested in pipe form for the method to be applicable.

e

The final result of the SEM for a specific material is the lower prediction limit (at 97,5 % pr iﬁy level) of the
hydrostatic strength, expressed in terms of the hoop stress, at a given time and a given tem

<e<\
1) In various ISO documents, the lower prediction limit (LPL) is referred to as the lower confidence limit (LCL)&e
LCL is the 97,5 % lower confidence limit for the mean hydrostatic strength.
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1 Scope

This International Standard describes a method for estimating the long-term hydrostatic strength of
thermoplastics materials by statistical extrapolation.

'I;?%thod is applicable to all types of thermoplastics pipe at applicable temperatures. It was developed on
tHe basdis of test data from pipe systems. The dimensions of the pipes to be tested may be specified in the
releéVapt product/system standards and, if so, are included in the test report.

§
2 Nornw references

The following renced documents are indispensable for the application of this document. For dated
references, only, edition cited applies. For undated references, the latest edition of the referenced
document (inclu ny amendments) applies.

ISO 1167, Thermopl%pipes for the conveyance of fluids — Resistance to internal pressure — Test
method

ISO 2507-1:1995, Therm%s pipes and fittings — Vicat softening temperature — Part 1: General test
method
.

ISO 3126:—2), Plastics piping sy/ — Plastics piping components — Measurement and determination of
dimensions m

ISO 3146:2000, Plastics — Determin@l of melting behaviour (melting temperature or melting range) of
semi-crystalline polymers by capillary tub% polarizing-microscope methods
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For the purposes of this document, the following tero@d definitions apply.

?r;:ernal pressure é
p Q%
O@
A

force per unit area, in bars, exerted by the medium in the p

2) To be published. (Revision of ISO 3126:1974) ®

g
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3 Terms and definitions ®L




