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

1 Scope

This|document specifies methods for determining the ring creep properties for glask-reinforced
thermosetting plastics (GRP) pipes. Properties include the creep factor and theclongtterm creep
stiffiess. Testing is performed under either wet (total immersion in water) or dry conditions.

Dry ¢reep testing is typically performed for the assessment and control of raw-material consistency.
Wet freep testing is typically undertaken to determine the long-term creep. performance in simulated
use donditions.

2 Normative references

The following documents are referred to in the text in suchya.way that some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced deciiment (including any amendmepts) applies.

[SO 3126, Plastics piping systems — Plastics componeiits'— Determination of dimensions
ISO 7685, Glass-reinforced thermosetting plastics (GRP) pipes — Determination of initial ring stiffness

ISO 10928:2016, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings
— Mepthods for regression analysis and theit-use

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO gnd [EC 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/

3.1
verticallcampressive force
F
vertical force, applied to a horizontal pipe to cause a vertical deflection (3.7)

Note 1 to entry: Vertical compressive force is expressed in Newtons.

3.2

ring stiffness

S

measure of the resistance of a pipe to ring deflection, per metre of length, under external load as defined

by Formula (1):
_ExI

S=——
i

)

where
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d.. isthe mean diameter (3.3) of the pipe, in metres;

m

E istheapparent modulus of elasticity as determined in a ring stiffness test, in Newtons per square

metre;

I  is the second moment of area in the longitudinal direction per metre length, in metres to the

fourth power per metre (m*/m), as shown in Formula (2):

(2)

where e is the wall thickness of the pipe, in metres.
Note 1 to entfy: Ring stiffness is expressed in Newtons per square metre.

3.3
mean diameter
d
dIiT;imeter of the circle corresponding with the middle of the pipe wall cross-seetion and given by
Formula (3)|or Formula (4):

d, =d;te
dy, =d.|-e
where
d; isthe internal diameter, in metres;

d. isthe external diameter, in metres;

e

e istle wall thickness of the pipe, in metres.

Note 1 to ently: Mean diameter is expressed in metres.

3.4
initial ring|stiffness
So
value of ring stiffness, S (3.2);”determined by testing in accordance with ISO 7685

Note 1 to entfy: Initial ring'stiffness is expressed in Newtons per square metre.

3.5
long-term ring.creep stiffness at position 1

ither

(3)

(4)

Sx,l,creep

value of ringstiffrress, 532}, atareference position, position 1, atx years, obtaimed by extrapotati
long-term stiffness measurements at a constant force ()

Note 1 to entry: See 10.2.
Note 2 to entry: Long-term ring creep stiffness at position 1 is expressed in Newtons per square metre.

3.6
creep factor

ax,creep

n of

ratio of the long-term ring creep stiffness to the initial ring stiffness (3.4), both at a reference position,

position 1 (see 10.2), and given by Formula (5):

a _ S x,1,creep
x,creep —
S0

(5)
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where
Soa is the ring stiffness at position 1, in Newtons per square metre at 0,1 h;
Syicreep 1Sthelong-termring creep stiffness at position 1 (3.5) at time x, in Newtons per square metre.
3.7
vertical deflection
y

vertical change in diameter of a pipe in a horizontal position, in response to a vertical compressive force
(3.1)

Note [l to entry: Vertical deflection is expressed in metres.

3.8
longtterm vertical deflection

yx,l
valug¢ of the vertical deflection, y, (3.7) at the reference position, position 1 (see-10.2), at x yeprs

Note [l to entry: Long-term vertical deflection is expressed in metres.

39
deflé¢ction coefficient

f

dimgnsionless factor which takes into account general second-order theory as applied to ddflection and

is given by Formula (6):
F=[1860+(2 500y, /d,)]x10™° (6)

where

Y1 s the long-term vertical deflection (3.8) at position 1, in metres;

d_ is the mean diameter (3.3)-of the pipe, in metres.

m
3.10
calculated strain

£
calc,
straip on the inner surface at the crown and invert of a pipe at the reference position, position 1, given

in percent by Formula{7):

428% -4 x 21 100
4calc, 15 = = 2 (7)
(1+ 241
e d
where

Y1 isthe vertical deflection (3.7) at position 1, in metres;

d., isthe mean diameter (3.3) of the pipe, in metres;

m

e isthe wall thickness of the pipe, in metres.
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4 Principle

A cut length of pipe supported horizontally is loaded throughout its length to compress it diametrically
to a prescribed level of strain calculated using Formula (7). The force application surfaces are either
bearing plates or beam bars.

The pipe is subjected to a force which remains constant and the vertical deflection is measured at
intervals. The long-term ring creep stiffness is estimated by extrapolation. For wet creep determinations
the pipe is immersed in water at a given temperature.

The creep factor is then determined from the long-term ring cree

p stiffness and the ring stiffness of the
same test pipee-atbth—TFhedeckared-ereeptacte he—re 3% estpieees

It is assumef that values for the following test parameters will be set by the referring standard:
a) the tim¢ to which the values are to be extrapolated (see 3.6 and 11.1);

b) the test|temperature (see 5.3 and 10.1);

c) thelength of the test piece (see Clause 6);

d) if applidable, the conditioning parameters, i.e. temperature, humidity and duration (see Clausg 9);
e) the time¢ limits for maintaining the test piece under load (see 10.6);
f) the leve] of strain at which the test is to be conducted;

g) whether the testing is to be conducted in wet or dry conditions.

5 Apparatus

5.1 Compressive loading machine

The maching shall comprise a system capable)of applying a force, without shock, through two parallel
force application surfaces in accordancewith 5.2 so that a horizontally orientated test piece of pipe in
accordance with Clause 6, immersed ip-water if applicable, can be compressed vertically and maintgined
under a constant force for the duration-of the test in accordance with 10.6.

Equipment ghall be capable of determining the force applied to within +1 % of the value to be appljed.

Ensure that[the applied force-is not affected by buoyancy effects for wet creep testing, or friction.
5.2 Forcd application surfaces

5.2.1 General arrangement

The method allows the use of either bearing plates or beam bars for loading the test piece, subject to
reporting the choice used. The same loading arrangement (plates, bars, or plate and bar) shall be used
for the determination of both initial and long-term stiffness.

The surfaces shall be provided by a pair of plates, in accordance with 5.2.2, or a pair of beam bars,
in accordance with 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 force F, exerted 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.

4 © IS0 2023 - All rights reserved
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5.2.2 Plates

The plate(s) shall have a width of at least 100 mm and a length at least equal to the length of the test
piece (see Clause 6). They shall be sufficiently stiff so that they do not visibly bend or otherwise deform
during the test.

5.2.3 Beam bars

Each beam bar shall be sufficiently stiff that it does not visibly bend or otherwise deform during the
test. Each beam bar shall have a length at least equal to the length of the test piece (see Clause 6) and a
flat face (see Figure 1) without sharp edges. The width of the flat face shall be 15 mm to 55 mm.

The |
comd

5.3

If tes
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cont

The
the v

5.4
The 1

a)

b)

c)
Whe

given to the potentially cerjosive environment in which the device is to be used.

6
The

in thle referring standard, subject to permissible deviations of +5 %. If not specified in t

stan

The devices used to measure deflection of the test piece in the vertical direction dui

The devices used to measure lead shall have a calibrated accuracy of +1 % of the value

Test piece

peam bars shall be constructed and supported so that no other surface of the beamb
s into contact with the test piece during the test.

Water container

ting under wet conditions,, a container large enough to accommodate-the submerged t
dance with Clause 6 while they are subject to the compressive force-in accordance w
hining tap water having a pH of 7 + 2 and kept at the specified temperature (see 10.1).

vater level shall be maintained sufficiently constant to avoidrany significant effect on
ertical force applied to the test piece.

Measuring devices

equirements for the measuring devices are as follows:

hall have a calibrated accuracy of within,*1 % of the dimension being measured.

hall have a calibrated accuracy of within 1 % of the initial deflection value.

h selecting the device td measure the change in diameter of the test piece, considerati

fest piece~shall be a complete ring. The length, L, in metres, of the test piece shall be

lard, the length of the test piece shall be (300 + 15) mm.

Ar structure

est pieces in
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The devices used to measure dimensions (lergth, diameter, wall thickness) as specifiedl in Clause 8
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r wet creep testing it is perimissible for the device for measuring deflection, the dead-weight
late and beam bar aboye-the test piece to be located above the water level, providing the test pi
hmersed for the duration of the test.

NOTE 2  The test arrangenients shown include a water container as would be used for wet creep testin

dry creep tes|

ting the test arrahgements are the same except for the elimination of the water and container.

Figure 1 — Typical creep test arrangements
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Straight lines shall be drawn on the inside or the outside along the length of the test piece and repeated
at 60° intervals around its circumference, to serve as reference lines.

7 Number of test pieces

Two test pie

ces shall be used (see also 11.3).

8 Determination of the dimensions of the test pieces

The dimensions of the test pieces (length, thickness and mean diameter) shall be determined in
accordance with ISO 3126.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=85f44718594d416da31b034bc38a49c8

ISO 10468:2023(E)

9 Conditioning

If applicable, condition the test pieces in accordance with the referring standard.

10 Procedure

10.1 For each test piece conduct the following procedure at the temperature specified in the referring
standard.

10.2
Use t
forcq
spec

10.3
with
verti
as uf

104

10.5
of th
acco]
the 4|

10.6
1h4
mor¢
test
10 af

11 ¢

11.1 Extrapolation of the deflection data

If re
lg (dd

Fron

Determine and record in accordance with 1SQ 7685 the initial ring stiffness ﬁ'u of t
he measured value of S, at a pair of reference lines, to be designated “position 1", {0+
required to compress the test piece to the necessary deflection within 3 min te, ach
fied otherwise in the referring standard, a calculated strain (see 3.10) between 0,13 %

Place the test piece in the apparatus in contact with the upper and lower‘plate or the
the pair of diametrically opposed reference lines designated “position 1% in accordan
cally aligned. Ensure that the contact between the test piece and each.bearing plate or

If testing in wet conditions, fill the container with watef)so’that the test piece is fully

When the test piece is fully immersed in the water, if applicable, and taking account, g
e mass of the upper plate or beam bar, apply(the vertical compressive force, F, €
‘dance with 10.2 so that the corresponding vertical deflection is reached within 3 mir
ctual force applied and deflection achieved.

Hold the force constant throughaout the duration of the test. Commencing at not
fter loading and continuing for the_specified time, (for the determination of wet creg
than 10 000 h), measure and(record, to within 2 % of the initial value, the defle
biece at approximately equal intervals of Ig (time) after loading. The intervals shall |
proximately equally spacedreadings are taken for each decade of 1g (time in h).

Calculation

quired by)the referring standard, use the data obtained in accordance with 10|
pflection)as a function of Ig (time) and/or plot Ig(stiffness) as a function of Ig(time).

e test piece.
bstimate the
ieve, unless
and 0,17 %.

beam bars,
e with 10.2,
beam bar is

iform as possible and the plates and/or beam bars are not tilted laterally. For wet condlitions place
the apparatus in the water container.

immersed.

S necessary,
stimated in
1 and record

more than
ep modulus
ction of the
be such that

6, and plot

| the* measured deflections and corresponding time intervals between 1 h and ovg

r 10 000 h,

1= £ 1o 4 b - 4=l - b ol £ . =1 H I 1 L0
CalCL IdLT IO T4ALIT LES T PITLT LT 1 lllg SLUITIIITSS TUT PUSILIUIT 1 ubllls I"'UL HITUId (O],
s _ fXF
x,l,creep —
LX-yX,l
© IS0 2023 - All rights reserved

(8)


https://standardsiso.com/api/?name=85f44718594d416da31b034bc38a49c8

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Principle 
	5 Apparatus 
	5.1 Compressive loading machine 
	5.2 Force application surfaces 
	5.2.1 General arrangement 
	5.2.2 Plates 
	5.2.3 Beam bars 

	5.3 Water container 
	5.4 Measuring devices 

	6 Test piece 
	7 Number of test pieces 
	8 Determination of the dimensions of the test pieces 
	9 Conditioning 
	10 Procedure 
	11 Calculation 
	11.1 Extrapolation of the deflection data 
	11.2 Calculation of the long-term ring creep stiffness for position 1 
	11.3 Calculation of the creep factor 

	12 Test report 

