INTERNATIONAL ISO
STANDARD 7684

First edition
1997-01-15

Plastics piping systems — Glass-reinforced
thermosetting plastics (GRP) pipes +—
Determination of the creep factor under dry
conditions

Systémes de canalisations en-matiéres plastiques — Tubes plastiques
thermodurcissables renforcés de verre (PRV) — Détermination du
coefficient de fluage encepdition séche

= — Reference number
e 1SO 7684:1997(E)


https://standardsiso.com/api/?name=27da9ff54401eb5c644d6e771a494d37

ISO 7684:1997(E)

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 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ad an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International Btandard 1ISO 7684 was prepared by Technical Committee ISO/TC 138, Plastics. pipes,

fittings and

valves for thel|transport of fluids, Subcommittee SC 6, Reinforced plastics pipes and fittings for-all applicgtions.

This Internatignal Standard is technically identical to EN 761:1994.

Annex A of th|s International Standard is for information only.

© 1SO 1997

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced
or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

International Organization for Standardization

Case postale 56 « CH-1211 Genéve 20 « Switzerland

Internet  central@iso.ch

X.400 c=ch; a=400net; p=iso; o=isocs; s=central
Printed in Switzerland


https://standardsiso.com/api/?name=27da9ff54401eb5c644d6e771a494d37

Plastics piping systems — Glass-reinforced thermosetting plastics
(GRP) pipes — Determination of the creep factor under dry
conditions

I Scope

This International Standard specifies a method for determining-the|dry
creep factor of glass-reinforced plastics pipes.

It is applicable to pipes with an initial specific ring“stiffness ¢f not
less than 630 N/m?, when determined by the method spedifiied in the
referring standard.

NOTE - For this purpose plates or beam bars arelconsidered to be equally
valid for loading the test piece up to a relafive deflection of 28|%. When
it is expected that the relative deflection will be more than 28 %/ then
the test is to be conducted using beam bar$. (see 8.3).

2 Normative references

The following standards contain(provisions which, through reference¢ in this
text, constitute provisions ef this International Standard. At the|time of
publication, the editions indicated were valid. All standards are gubject
to revision, and parties %0 agreements based on this International [Standard
are encouraged to investigate the possibility of applying the most |recent
editions of the standaxds indicated below. Members of IEC and ISO maintain
registers of currentl¥y valid International Standards.

ISO 7685:-1) Plastics piping systems — Glass-reinforced thermosefting
blastics (GRP) pipes — Determination of initial spefific
ring stiffness

ISO 10928%=1) Plastics piping systems — Glass-reinforced thermoselting
plastics (GRP) pipes and fittings — Methods for regkession
analysis and their use

1) To be published
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3 Definitions

For the purposes of this International Standard, the following definitions
apply:

3.1 specific ring stiffness (S): A physical characteristic of the pipe
which is a measure of the resistance to ring deflection under external
load.

This characteristic is determined by testing and is defined, in newtons per
square metpre—by—the—eguation:

where

E is the apparent modulus of elasticity as determinedsin the ring
stiffness test, 1in newtons per square metre;

I is the moment of inertia (the second moment of~area) in the
longitudinal direction per metre length, expréséed in metres to
the fourth power per metre, i.e.

where e 1is the wall thickness of the pipe, in metres;

d, [is the mean diameter (see 3.2) of the pipe, in metres.

3.2 mean |diameter (d ): The diameter of the circle corresponding to the
middle of |the pipe wall cross (section.

It is givgen, in metres, by\. either of the following equations:
d,|= 44 + e
d, |- do - &

where

d. |i€J)the average of the measured internal diameters, in metres;

is the average of the measured external diameters, in metres;

e is the average of the measured wall thicknesses of the pipe,
in metres.


https://standardsiso.com/api/?name=27da9ff54401eb5c644d6e771a494d37

©1SO

ISO 7684:1997(E)

3.3 initial specific ring stiffness (S;): The specific ring stiffness

when measured 3 min after the beginning of loading.

It is expressed in newtons per square metre.

3.4 compressive load (F): A load applied to the horizontal pipe to cause

a vertical deflection.

It is expressed in newtons.

3.5 vertical derlection (y): The verctical cHange in diameter oOf

a horizontal position in response to a vertical compressive lgad
It is expressed in metres.

3.6 initial deflection (y3,;,): The vertical deflection’ caused }
compressive load and measured 3 min (i.e. 0,05 h) after the begir
loading.

It is expressed in metres.

3.7 long-term vertical deflection under dry conditions (chky)=
estimated vertical deflection after x years, obtained by extrapol
long-term deflection measurements at a.constant load under dry cd

It is expressed in metres.

3.8 dry conditions: The test ‘environment in air at the prevaill
humidity.

3.9 dry creep factor (w : The factor given by the following

x,dry)

where

X»indicates a specified period of time, in years;

f 1is the applicable deflection coefficient.

a pipe in
(see 3.4).

by the
ning of

The
ation of
nditions.

ng

equation:

3.10 deflection coefficient (f): The coefficient which takes ir]

to account

the 2nd order theory and of which the value is given by the following

equation:

f = [1 860 + (2 500 x y/d )] x 107°
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4 Principle

A cut length of pipe is subjected to a constant load along its length to
compress it diametrically for a period of not less than 1 000 h. Its
deflection is measured at intervals. The deflection after a specified time
of x years is estimated by extrapolation.

The creep factor under dry conditions is determined from the relationship
between the initial deflection and the deflection after x years of the same
test piece (see 3.7 and 3.8).

NOTES

I If it is required to predict the deflection at 50 years, this-requires
bxtrapolating approximately 2,5 decades (2,5 increments of lgt, whgre t is
ime in hours). In order to improve the reliability of the(prediction the
reep test may be extended beyond 1 000 h.

b It is assumed that the following test parameters are)set by the|standard
naking reference to this International Standard:
h) the time to which the values are to be extrdpolated (see 3.6, 3.7, 3.9
and clause 9);

b) the length of each test piece (see 6.1)35
c) the number of test pieces (see 6.2);

d) if applicable, the conditioning athbdsphere and period (see clause 7);
e) the test temperature and relatige humidity (see 8.1);

f) the periods of test pieces uynder load (see 8.4).

5 Apparatus

5.1 Compressive loading machine, comprising a system by means of yhich one
or more test piece§ can be compressed by compressive load determingd to an
accuracy of 1 % 0P ‘the maximum indicated applied value via two parallel

load application) surfaces conforming to 5.2.

NOTE - Careé may be necessary to ensure that the applied load is nof
affected\by friction effects.
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5.2 Load application surfaces
5.2.1 General

The surfaces shall be provided by a pair of plates conforming to 5.2.2, or
a pair of beam bars conforming to 5.2.3, or a combination of one such plate
and one such bar, with their major axes perpendicular to and centred on the
direction of application of the load F by the compressive loading machine,
as shown in figure 1. The surfaces to be in contact with the test piece
shall be flat, smooth, clean and parallel.

Detall of beam bar

A

width of
Plate F the fat
surface F
Deflection measurement
taken at midHength
of tes! piece
Beam |bar
S ST
Plate loading Beam bar loading

Figure 1 - Schematic diagram of the apparatus
5.2.2 Plate
Each plate~shall have a length at least equal to the length of th¢ test

piece Asee 6.1), a width of at least 100 mm and a thickness such that no
visible’ bending or deformation of the plate shall occur during the¢ test.

5.2.3 Beam bar

Each beam bar shall be rigid, shall have rounded edges and shall have a
length at least equal to the length of the test piece (see 6.1). For pipes
with a nominal size of not more than 300, the width of the bar shall be

(20 £ 5) mm. For pipes with a nominal size greater than 300, the width of
the bar shall be (50 *# 5) mm. Each bar shall be so constructed and
supported that other surfaces of the beam bar structure shall not come into
contact with the test piece during the test.
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5.3 Dimensional measuring devices,
dimensions

capable of determining the necessary

(length, diameters, wall thickness) to an accuracy of within

+1 % and of determining the change in diameter of the test piece in the
vertical direction during the test to an accuracy of within 1 % of the
maximum value of the measured change.

NOTE - The maximum value of the change to be measured depends upon the
relative deflection specified in the referring standard.

6 Test

biece

6.1 Preparation

The test fiece shall be a complete ring cut from the pipe to be testied. The

length of

the test piece shall be as specified in the referring standard,

Q

with permilssible deviations of *5 %.

The cut erds shall be smooth and perpendicular to the axis of the pipe.

Straight lines shall be drawn on the inside or the outside' along the length
of the tedt piece and repeated at 60° intervals around\dits circumference,
to serve gds reference lines.

6.2 Numbgr

The numbern

6.3 Deten

of test pieces shall be as specified in the referring standard.

mination of the dimensions

6.3.1 Length

Measure tl
accuracy (

Calculate

Reject or

e length of the test piece along each reference line to an
f 0,5 %.

the average length, L, of the test piece, in metres.

correct thetest piece if it does not conform to 6.1.

© 180
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6.3.2 Wall thickness

Measure to within #1 % the wall thickness of the test piece at each end of
each reference line.

Calculate the mean wall thickness, e, as the average of the measured
values.

6.3.3 Mean diameter

o . ~ LR W] L4 A o s ) ~ 4 .
TNTASULT COU I actTtTarlTacTy o WL CILTLtil =L 9 © L Clle L A g = CLICT TOT T OW I

a) the internal diameter, d;, of the test piece between each-dlametrically
opposed pair of reference lines at their mid-lengths, e.g. by meaps of a

calliper;
b) the external diameter, d,, of the test piece which/lincludes the mid-
points of the reference lines, e.g. by means of a cifoumferential| wrap

steel tape.

Determine the mean diameter, d,, of the test pi¥ece by calculation|using the
averaged values obtained for wall thickness~and for either the average
internal or the average external diameterjat the mid-point of the| six
reference lines (see 6.1).

7 Conditioning

Store the test pieces at the test temperature and relative humidify
specified in the referring .gtandard prior to testing.

NOTE - The age and stordgg conditions (temperature and relative hjumidity)
of the test pieces can affect the results of the creep test.

8 Procedure
8.1 Test temperature and relative humidity

ConductVthe tests at the temperature and relative humidity speciflfied in the
referring standard.
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8.2 Determination of the compressive load

Determine and record in accordance with ISO 7685 the initial specific ring
stiffness, S,, of the test piece. Use the determined value of the initial
specific ring stiffness for one diameter, which includes a pair of

reference

lines, to be designated "position 1", to estimate the load F

required to compress the test piece by between 1,5 % and 2 % of its mean

diameter,

d, -

8.3 Positioning of the test piece

If the applied load is expected to cause a relative deflection in excess Jf

28 %, use
plates or

Place the
designate
plate(s)

Ensure th
is as uni
tilted la

8.4 Appl

Taking ac
vertical

correspon
actual de

Maintain
During th
the verti
intervals
each deca

NOTE - In
are given

beam bars for contact with the test piece, otherwise use eithen
beam bars.

test piece in the apparatus with the pair of reference Ahines
i "position 1" (see 8.2) in contact with the upper and lower
br beam bar(s).

ht the contact between the test piece and each plate or beam bar
form as possible and that the plate(s) and/or pbeam bar(s) are not
Ferally.

ication of the compressive load and measurement of deflection

fount of the mass of the upper plate orvbeam bar, apply the
fompressive load, F, estimated in aecordance with 8.2, so that the
Hing vertical deflection is reached  within 3 min. Record the
fFlection achieved.

rhis load for the period spec¢ified by the referring standard.

i s period, measure and recerd to within *1 % of the measured value
ral deflection at mid-l®ndgth of the test piece at specified time
after loading such that at least three readings are taken for

He of the logarithm of the time in hours.

table A.1, valu@s of equal increments of lgt (t is time in hours)
which may be-Useful to the observer.

©ISO
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9 Calculation

9.1 Extrapolation of the long-term deflection data for position 1
to obtain the x-year value Y, 1,dry

Using the data obtained in accordance with 8.3 and 8.4, plot deflection as
a function of time as specified in the referring standard.

From the series of measured deflections and corresponding time intervals,
determine, in accordance with method B of ISO 10928, the first order

PO LyTIOmIa L

lg yp = a + bx 1lg ¢t oo (1)

where

Ve 1is the calculated deflection, in metres, gt-time t for
0,05 h = t = 1 000 h;

a is the logarithm of the calculated dg€fléection at time t|= 1 h
(a = 1lg ylh,l);

b is the slope of the line;
is the time interval between 005 h and 1 000 h.

Calculate the logarithm of the extrapolated deflection at x years|using the
calculated values of a and b in tHé following equation:

lg Yy, 1,dry = @ F b x(Clg ty 4. (2)

where

Yy, 1,dry is the 'extrapolated deflection for position 1 at x [years
under dry conditions, in metres;

t is the time x years, in hours.

9.2 Calculation of the creep factor under dry conditions

Calculate the creep factor under dry conditions, Uy dry: using the| following
equabion:

¥Y3min, 1 fx
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where
Yamin, 1 is the calculated deflection for position 1 at time
£t =3 min (i.e. 0,05 h), in metres;
Yx,1,dry is the extrapolated deflection for position 1 at the time
specified in the referring standard, in metres;
fimin is the deflection coefficient for the deflection at time
t = 3 min (i.e. 0,05 h) and has the value given by
[1 860 + (2 500 X yaqin 1/d) ] X 1073;
£y is the deflection coefficient for the deflection at the
time x specified in the referring standard and has the
value given by
[1 860 + (2 500 X ¥y, 1 ary/dp)] X 1073,
10 Test report
The test |report shall include the following information:
a) a refprence to this International Standard and the)referring standard;
b) the flill identification of the pipe tested;
c) the dimensions of each test piece;
d) the npimber of test pieces;
e) the ppsitions in the pipe from which theftest pieces were obtained;
f) the epuipment details, including whefhier beam bars and/or plates were
used;
g) the tpmperature and relative hymidity during testing;
h) the cfreep factor under dry conditions, Uy dry for each test piece;
i) the ipitial specific ringlstiffness, S;, and the initial specific ring
stiffhess at position 1,85, ;, for each test piece;
j) the dpflection at whieh Sy was determined;
k) the iphitial defleetion;
1) the cplculated déflection, yj.i, 1, at time £ = 3 min (i.e. 0,05 h) for
each fest pi€ce;
m) the ektrapolated deflection, vy, 1,dry, at the specified time under dry
condiltiéns for each test piece;
n) a descriptiom ol —thetestpieces atfter—testIiTgs
o) the age from the time of manufacture of the pipe to the start of the
test and the conditions of storage during that period (temperature and
relative humidity) ;
p) any factors which may have affected the results, such as any incidents
or any operating details not specified in this International Standard;
g) the dates of the testing period.

10
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