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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
ical standardization.
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Introduction

In a pipework system, pipes and fittings of different nominal pressures and nominal stiffnesses may
be used. A joint may be made between pipes and/or fittings and should be designed such that its
performance is equal to or better than the requirements for the pipeline, but not necessarily for the
components being joined.

The requirements for the assembly of the joint are not included in this document, but they should be in
accordance with the manufacturer’s recommendations.

Material-dependent parameters and/or performance requirements are stated in the relevant standard.

© IS0 2021 - All rights reserved v
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Glass-reinforced thermosetting plastics (GRP) pipes and
fittings — Test methods to prove the design of locked
socket-and-spigot joints, including double-socket joints,

with elastomeric seals

ope

This glocument specifies methods of test for joints with a locked socket and spigot{inclu
sock
plastics (GRP) piping systems.

It covprs methods of testing for leaktightness and resistance to damage of the joint only, wh
to spé¢cified combinations of angular movement, compression (deformation) perpendiculg

ding double-

joints, and with elastomeric seals, for buried and above-ground glass-reinforiced thermosetting

en subjected
r to the pipe

axis gdnd internal pressure. It assumes that the joint will be exposed.tothe effects of hydrostatic end

sts detailed in 9.2, 9.3, 9.4 and 9.6 are applicable to/pints with a locked socke
including double-socket joints, and with elastomeric sealsiintended to be used in buri
grourjd applications.

The blending tests detailed in 9.5 can be used to prove'the design where joints are either ix
used |n buried applications or are intended to be used in particular above-ground situatiol
tests fan be considered appropriate.

With |the exception of the procedure detailed in 9.5, these test procedures are applica
for pipes and fittings of all nominal sizes;>The tests detailed in 9.5 are applicable to joi
and fjttings up to and including DN 600. The tests are applicable for evaluating joints
appligations conveying liquids at temperatures specified in the referring standards.

The tpest procedures in this dacument are damaging to the test piece, which will not be
reuse|after these tests. The test procedure is intended for type testing purposes.

This document is applicable only to the joint and specifies methods of testing to prove its ¢

2 Normative references

Therg are ne-hotrmative references in this document.

[ and spigot,
cd or above-

tended to be
s, where the

ble to joints
nts for pipes
intended for

suitable for

esign.

3 Terms and definitions

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

[SO and IEC maintain terminological databases for use in standardization at the following

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

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

31
pressure
hydrostatic gauge pressure

Note 1 to entry: Expressed in bar.
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3.2
bending

beam bending in the pipe and joint configuration as a result of a transverse force on the joint

3.3

deformation
pipe deformation in the coupling as a result of a vertical force on the pipe and a supported coupling
causing a step between the two pipe spigots at the loading position

4 Principle

A test piece d
double-sockg
deformation
specified pet
external pos

The procedu
structural de

A joint is suh
pressure.

Two method
method. Met

When under
is inspected

In addition, 4
joint (see Tal
NOTE Th
against infilty
conditions usq

It is assume
document:

the nom
the pres
the total

the num

omprising two pieces of pipe jointed together, by incorporation of a socket or inclusig
t coupler, is subjected to specified load conditions, including combinations of behdin
In each specified combination the test piece is subjected to a series of test préssun
iods of time, including an internal sub-atmospheric test pressure. This alsa simulat
tive pressure.

re includes prolonged static tests at elevated pressures and cycli€ testing to proy
sign of the joint.

jected to a specified internal negative pressure. This also simulates an external pg

nofa
g and
es for
es an

re the

sitive

5 are specified for the arrangement in 9.5, Method A and-Method B. Method A is the default

hod B shall be applied on request by the purchaser.

pressure, the joint is monitored for leakage. Aftéreach test condition (see Table 1) th¢
For signs of damage.

test at elevated positive static pressure-is conducted to prove the structural design
le 1 and 9.6).

e only reason for testing the joint for resistance to negative pressure is to ensure adequate
ation of pollutants through the joint into the fluid carried in the piping system. Under th
d, pipes with low stiffness can Fequire support to prevent buckling.

d that the following test)jparameters are set by the standard making reference t

nal size of the camponents to be connected by the joint;
bure class of the components;
effectivelength, L, of the test piece;

ber of test pieces;

e joint

of the

safety
e test

b this

if applicable, the conditioning to be applied;
the test temperature;

the sequence of testing, if appropriate;

the test configuration;

the deformation and bending forces, Fj or Fp;

the permissible change in negative pressure.

In all of these arrangements, a joint of the same size and design shall be used. The same test piece may
be used for more than one test procedure, providing it is undamaged and of sufficient size to enable the
test conditions to be achieved.
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5 Apparatus

5.1

End-sealing devices

The end sealing devices shall be of sizes and types appropriate to the components under test. The end-
sealing devices shall be securely fixed to the pipes to transmit the end thrust loads to the pipes.

5.2

Supports

5.2.1 Straps or cradles, for use as follows:

a)

b)

d)

e)

The s

5.2.2

Speci
(see 9
they ¢

5.3

The s
neces

5.4

Press

a|support R of sufficient width, typically 150 mm (item 6 in Figure 2), positioned-at\
fom the spigot end of the pipe at the point of balance to provide support daring
pformation (see 9.3 and 9.4);

o, =

o)

strap or cradle (100 * 5) mm wide (item 7 in Figure 2), supporting,akleast a 12
hcket, as required for deformation testing (see 9.3 and 9.4);

(%)

o)

strap or cradle (100 + 5) mm wide, supporting an arc up to 1802of the pipe barrg
Hjacent to the end of the joint being tested (item 5 in Figure 2)yand through which
ecessary for deformation testing (see 9.3 and 9.4) can be applied;

=)

a|strap or cradle (100 + 5) mm wide, supporting an arc.up.to 180° of the pipe barrel,
Ie middle of the joint being tested (item 6 in Figurec3)item 5 in Figure 4) and throu
force, F, or Fg, necessary for the bending test (see 9,5) ctan be applied;

=

sppports of sufficient width, typically 150 mm, to carry the pipe components of t
(ftem 3 in Figure 2) and designed in such a way that they allow deformation to occur.

fraps or cradles shall not have a detriméntal effect on the test piece, e.g. by applying |

Special supports

h] supports shall be used if.necessary to prevent buckling of the pipe barrel during
.3 and 9.4) or negative préssure (9.2) testing. Such supports shall be positioned in su
lo not affect the force, Fy, applied to the joint or the joint’s response to such a load.

Source of hydrgstatic pressure

ource of hydrestatic pressure shall be capable of applying the required pressures
sary, pressure cycle controls.

Pressure gauges

past 500 mm
testing with

0° arc of the

1, positioned
the force F1

positioned in
ch which the

he test piece

boint loads.

deformation
rh a way that

including, as

1 111 1.1 £ H 4] 13 A | 43 Laak)
1T 5dUgTS SIIdITUT LAY AUTC UT TITITASUT TITE UIIT PUSIUIVE dITU TITEdUIVE DI TS SUT TS TIICT F

calibrated to an accuracy of +2 % of the value to be measured.

5.5

Vacuum pump

uges shall be

The vacuum pump shall be capable of producing the required negative gauge pressure (see 9.2).

5.6 Means of applying and measuring the required deformation and bending forces

The means of applying the required deformation forces F; (see 9.3 and 9.4) and bending forces F, (see
9.5.2 and Annex A) or Fg (see 9.5.3 and Annex B) shall be calibrated to an accuracy of £5 % of the value

to be measured.
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6 Test pieces

6.1 General

The test piece shall comprise an assembly of two pieces of pipe of the size and pressure class, as
specified in the referring standard, between which the joint to be tested is located. In some cases, it can
be desired to test a transition coupling capable of jointing two different nominal pipe sizes. In such a
case both sides of the transition coupling shall satisfy the test requirements.

6.2 Test arrangement for tests detailed in 9.2 and 9.6

For the tests|detailed in 9.2 and 9.6, the arrangement shall be as shown in Figure 1.
The total eff¢ctive length, L, of the assembly shall be not less than specified in the referring specifi¢ation
for pressure fest pieces and shall allow, if required, the joint under test to be located in the middle of the
test arrangement.
L
2 T r//z
a ﬂ ﬂ 2
-
=3
Key
1 support (f required)
2 end-sealipg device.fixed to test piece
3  testjoint
a  Thrust trganfsmitted to test piece (will be negative in leaktightness test specified in 9.2).
L  total effective length
NOTE The arrangement can be used either horizontally (as shown) or vertically.

Figure 1 — Test arrangement for the tests detailed in 9.2 and 9.6

6.3 Test arrangement for tests detailed in 9.3 and 9.4
For the tests detailed in 9.3 and 9.4, the arrangement shall be as shown in Figure 2.

The total effective length, L, of the assembly shall be not less than specified in the referring specification
for pressure test pieces and shall allow, if required, the joint under test to be located in the middle of the
test arrangement.

4 © IS0 2021 - All rights reserved
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Dimensions in millimetres

| L |

3

| 2500

= 2 = 46 L5
Key
1  epd-sealing device fixed to test piece 6  strap or cradle [see item b)in 5.2.1]
2 sypport [seeitem e) in 5.2.1] a2 Thrust transmitted totest piece.
3  tg¢stjoint F; force to be applied
4  strap or cradle [see item c) in 5.2.1] L total effective fength
5 stipportR [seeitem a) in 5.2.1]

Figure 2 — Test arrangement for tests.detailed in 9.3 and 9.4

6.4 |Test arrangement for tests detailed in 9.5

Two rpethods are provided for the arrangementin 9.5: Method A and Method B. Method A |s the default
methed (see Clause 4).

The tpst arrangement for Method A and-Method B are shown in Figure 3 and Figure 4 [respectively.
Details for Method A are given in Annex A, details for Method B are given in Annex B.

The j¢int shall be assembled inaccordance with the manufacturer's recommendations.

For the bending tests shown inl Figure 3 and Figure 4, the length of pipe between the end closure and
the jdint, which is positiohed in the middle, shall be maximum 8 m, but at least 3 timels DN, with a
minirhum of 0,5 m.

© IS0 2021 - All rights reserved 5


https://standardsiso.com/api/?name=f9ff1938d8324fc83095951487465bc5

ISO 7432:2021(E)

Ul s W N

L
FA
1 5
4— [ ] |4
| 11
a 9—_-’/-3 a
G —

Z———

B —

support
stop

test joint
end-seali}

support g

g device fixed to test piece A
r cradle for the application of force Fj

Figure 3 — Typical test arrangement for the test detailed in 9.5, Method A

Thrust carried by test piece.
suppert distance

additional force (if required)
limiting deflection at mid-span
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Fy
w
Wk ¢ Wg
B 4
a a
~— 42 i
T 111 4] T
c L c
Key
1 sypport Fy  bending force to,be.applied
2 tdstjoint Wr  weight of the end sealing device
3 eld sealing device W weight of thejoint
4 strap or cradle for the application of force Fj L  distance'between the centre of the supports
[Jee item d) in 5.2.1]
a2 Thrust transmitted to the test piece. ¢ distance between the centre of the support and the
centre of the end sealing device
NOTE Dimensional requirements and limits for tlfe,test arrangements are detailed in 6.1.

Figure 4 — Typical test arrangement for the test detailed in 9.5, Method B

6.5 |Number of test pieces

Unless otherwise specified, theyatimber of test pieces shall be one.

7 (onditioning

Unlesls otherwise$pecified by the referring standard, following the assembly and filling, the filled test
piece|shall be conditioned by storing at the test temperature (see Clause 8) for at least R4 h prior to
testing until the’required temperature is reached (medium and sample).

NOTE Conditioning time is a function of pipe and joint wall thickness, water volume| temperature
differ¢ntial, the film heat transfer coefficient and whether an elevated temperature environment is applied to
one or both sides of the specimen.

8 Test temperature
Conduct the procedure described in Clause 9 at the temperature specified in the referring standard.
9 Procedure

9.1 General

Subjectatest piece (see 6.1) to the tests givenin 9.2, 9.3, 9.4, 9.5, and 9.6. The pressure shall be measured
at the top of the pipe. Each reference to hydrostatic pressure specifies an internal pressure, relative to

© IS0 2021 - All rights reserved 7
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atmospheric pressure, expressed as multiples of the nominal pressure, PN, that is relevant to the joint

under test.

A summary of test conditions for the evaluation of locked socket and spigot joints is shown in Table 1.

Table 1 — Summary of test conditions for evaluating locked socket and spigot joints

tained internal pressure

sure, durability test

Subclause Test Pressure sequence Minimum test Minimum duration
pressure

9.2 Negative pressure Negative pressure? | -0,8 bar (-0,08 MPa) 1h

9.3 Deformation with Initial pressure 1,5 x [PN] 15 min
mtg”}‘la‘ pressure and Positive static 2 x [PN] 24h
end thrust pressure

9.4 Deformation with cyclic Positive cyclic Atmospheric to 10 cycles of1,5 min to
pressure and end thrustP pressure 1,5 x [PN] 3 min each

to atmospheric

9.5, Method A |Resistance to bending Initial pressure 1,5 x [PN] 15 min
V‘l’llth pressure and end Positive static 2 x [PN] 24 h
thrust pressure

9.5, Method H§ |Resistance to bending s . Atmosphefic to 10 cycles of 1,5 min to

o Positive cyclic :

with internal pressure ressure 1,5 x{PN] 3 min each
and end thrust p to atmdspheric

9.6 Resistance to main- Positive static pres- 2,5 x PN 100 h

and end thrust

a  Relative td

b The pipe d
millimetres, of

NOTE Thet

atmospheric pressure, i.e. approximately 0,2 bar (0,02'MPa) absolute.

eformation in the coupling is a result of a total vertigal force, F;, of 20 N/mm of the nominal size, expreg
the pipe.

bsts can be conducted in any sequence.

sed in

If a testisin
on to the ne
the joint. If t
sealing devid

The samples
possible for
in enclosed

methods (e.g

WARNING -
under press
should be t:

errupted, record the fact in the\tést report and repeat the particular test before caf
kt in the series of tests. Failure at the end sealing devices shall not constitute fail
he test conditions are invalidated thereby, repeat the affected test, after replacing th
e as necessary.

shall be inspected for-damage and leakage (see Clause 9). Where a visual inspection
Kecurity reasons Q¥ when the test is performed at elevated temperatures and thel
ronditioning rooms, actions shall be taken so that leakage can be detected by dif
. camera inspection, or an electronic detection, colouring of test liquid, etc.).

- It isaiecessary to take account of the consequences of failure of the compo
ure and/or vacuum and to contain the test piece or apparatus accordingly.
1 ken'to provide suitable protection from flying objects resulting from catastr

rying
ire of
e end

is not
refore
Ferent

hents
Care
pphic

failure or m'

ovementofthetesta bi
DDClllUly-

9.2 Negative pressure

9.2.1 Assemble the test arrangement as shown in Figure 1, using supports (see 5.2) if appropriate.

9.2.2 Apply vacuum to a negative gauge pressure of at least -0,8 bar (-0,08 MPa) (i.e. absolute pressure
of approximately 0,2 bar), seal and leave for at least 1 h.

9.2.3 Measure and record any change in pressure and compare the result with the requirement of the
referring standard. Unless otherwise specified in the referring standard, the change in pressure shall not
be greater than 0,08 bar/h (0,008 MPa/h).

© ISO 2021 - All rights reserved
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Return the pressure to atmospheric pressure.
Inspect the joint for and record any observations of damage.

Deformation with internal pressure and end thrust

9.3.1 Assemble the test arrangement as shown in Figure 2, using supports if appropriate (see 5.2).

9.3.2 Connect the test piece (see 6.3) to the source of hydrostatic pressure (see 5.3) and fill with water,
venting as necessary to remove any air.

9.3.3
specif

9.3.4
Figur

9.3.5

Apply an internal pressure as specified in Table 1. Maintain this pressure equallto
ied pressure for the specified time.

Apply the force Fj, as specified in Table 1 or the referring standard, tei\the test piecq
e 2.

Inspect the joint for any signs of leakage or damage. If none ate present, proceed i

with 9.3.6. Otherwise, record the observations in accordance with Clause 10.

9.3.6
Table

9.3.7
leaka
with (

9.4

9.4.1
descr

9.4.2
atmoy

NOTE
time d

9.4.3
times

Increase the pressure to the appropriate positive static pressure for the joint as
1 and maintain that pressure for the time specified.

Inspect the joint for signs of leakage or damage and then depressurize. If there af
be or damage, proceed in accordance with. 94! Otherwise, record the observations i
[lause 10.

Deformation with cyclic pressure and end thrust

Reduce the internal pressure to atmospheric pressure and maintain the test
bed in 9.3.1 with the force; ¥y, as defined in 9.3.4.

In a period of 1,5 min to 3 min, raise the pressure to the level specified in Table 1 a1
pheric pressure,

Due to practical reasons (e.g. restriction of the test equipment such as pump capacities,
an be longerfor larger DN and or higher PN.

Unless any leakage or damage is clearly apparent, repeat the cycle given in 9.4.2 a

or above the

b as shown in

h accordance

specified in

e no signs of

h accordance

arrangement

nd lower it to

etc.) the cycle

further nine

9.4.4

9.5

9.5.1

Inspect the joint for signs of leakage or damage. If neither are present, proceed in accordance
with 9.5. Otherwise, record the observations in accordance with Clause 10.

Bending with cyclic pressure and end thrust

Introductory notes

Method A is the default method, whereas Method B is by agreement only (see Clause 4).

© IS0 2021 - All rights reserved
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Note that for Method B, the joint is subjected to a bending load of such a magnitude that the axial tensile

stress in the

pipe is equal to that developed from a pressure of 0,5 times PN, see Formula (1).

0,1xXPNx(d, +e)

O-b :0, 5
where

Oy

PN

4e

is the bending stress, in N/mm?;

is the normal pressure of the joint, in bar;

(M

d.

. st

e is

In addition, t
(bending plu

0,1

he internal diameter of the pipe, in millimetres;
he wall thickness of the pipe, in millimetres.

he joint is then pressure tested at 1,5 times PN, which then results in altotal axial
s pressure), 0., equivalent to 2 times PN, see Formula (2).

ax’

XPNx(d, +e)

O-ax

9.5.2 Method A

9.5.2.1 Ass

having length, L, not exceeding 8 m. Determine the values of Fyand 4 in accordance with Annex A.

2e

emble the test arrangement as shown in Figure 3 using a test piece conforming to 6/

stress

(2)

4 and

9.5.2.2 Connect the test piece (see Clause 6 and Figure3) to the source of hydrostatic pressure and fill

with water, v|

9.5.2.3 Pos
piece in acco

9.5.2.4 Apj
9.5.2.5 Ap]
for signs of |

depressurize

9.5.2.6 Inc

Table 1 and faintain it above or equal to that pressure for 24 h (see Table 1). Inspect the joint for

of leakage or

Pnting as necessary to remove any air.

ition the stop at mid-span to ensure a deflection up to 4 can occur and condition th
Fdance with see Clause 6, Figure 3“and Annex A.

ply the force, F, (see AnnexA).

bly and maintain fo¥-atleast 15 min the initial pressure specified in Table 1. Inspect the
pakage or damage) If neither are present, continue in accordance with 9.5.2.6. Othe
the test piecejand record the observations in accordance with Clause 10.

rease the*hydrostatic pressure to the appropriate static pressure for the joint as specif

damage. If either has occurred, stop the test and depressurize the test piece and reco

e test

b joint
rwise,

ied in
signs
rd the

observation

in-accordance with Clause 10 nfhﬂrmricp’ continue with 9527

9.5.2.7 Reduce the pressure to atmospheric.

9,5.2.8
Clause 10.

9.5.3

Method B

9.5.3.1 Assemble the test arrangement as shown in Figure 4.

Inspect the joint and record any signs of damage. Record the observations in accordance with

9.5.3.2 Apply the force Fy, as specified in Annex B (see B.3) or the referring standard, to the test piece
as shown in Figure 4.

10
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9.5.3.3 Inaperiod of 1,5 min to 3 min, raise the pressure to the level specified in Table 1 and lower it to
atmospheric pressure.

NOTE Due to practical reasons (e.g. restriction of the test equipment such as pump capacities) the cycle time
can be longer for larger DN and or higher PN.

9.5.3.4 Unless any leakage or damage is clearly apparent, repeat the cycle given in 9.5.3.3 a further
nine times.

9.5.3.5 Inspect the joint for signs of leakage or damage. If neither are present proceed in accordance
with 9.6. Otherwise record the observations in accordance with Clause 10.

9.6 [Internal pressure and end thrust
9.6.1| Assemble the test arrangement as shown in Figure 1.

9.6.2| Connect the test piece (see 6.2) to the source of hydrostatic pressure [see 5.4) and fill with water,
ventifg as necessary to remove any air.

9.6.3| Increase the pressure to the appropriate positive static pressure as specified in Table 1. Maintain
this pressure equal to or above the specified pressure for thespecified time. During this time, the joint
shall pot fracture but leakage of the joint does not constitutesa.failure.

9.6.4| Reduce the pressure to atmospheric and emptycthe test piece.

9.6.5| Inspect the joint and record any signs.‘'of damage or fracture. Record the obgervations in
accorflance with Clause 10.
10 Test report

The test report for each test piece shall include the following information, as applicable:

a)

b) full identification ofhe’pipes and joint tested;

—

eference to this documenty.e. ISO 7432:2021, and the referring standard;

==
-

c) the nominal siz€, DN, and the nominal pressure class, PN, of the pipe(s) and joint teste
d) details of thejointing procedures and, if applicable, the lubricant used;

e) details-ofany conditioning, if applicable (see Clause 7);

f) thétemperatures during the test (see Clause 8);

g) the test conditions to which the test piece was subjected and their sequence;

h) details of interruptions, if any;

i) the deformation force F; applied;

j) the bending force F, or Fy applied and length L (and distance c¢) used in the bending test;
k) the pressure applied at each stage;

1) observations on the leak tightness of the joint during each test;

m) observations of signs of damage to the joint components after each test;
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