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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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btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

k of technical committees is to prepare International Standards. Draft International Standards
he technical committees are circulated to the member bodies for voting>yPublication as an
btandard requires approval by at least 75 % of the member bodies casting a vote.

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

5 prepared by Technical Committee ISO/TC 138, Plastics{pipes, fittings and valves fpr the
Lids, Subcommittee SC 6, Reinforced plastics pipes and fittings for all applications.

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=e4a8473bacc048475b098dfd6378e340

ISO 8483:2003(E)

Introduction

In a pipework system, pipes and fittings of different nominal pressures and stiffness 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 of the pipeline, but not necessarily of the components being joined.

The rpquirements for the assembly of the joint are not included in this standard, but they|should be in
accordlance with the manufacturer’'s recommendations.
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Glass-reinforced thermosetting plastics (GRP) pipes and
fittings — Test methods to prove the design of bolted flange

joints
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hternational Standard specifies methods of test for bolted flange joints for plastics’piping S
5s-reinforced thermosetting plastics (GRP). This standard is only applicablexto the join
ds of test to prove its design. It assumes that the joint either is or is not.intended to be
5 of hydrostatic end thrust.

test procedures are applicable to joints betwen pipes and fittings of all nominal sizes.

bble for evaluating joints intended for applications conveying-liquids at temperatures sf
hg specifications.

rinciple

L is subjected to a specified internal pressure.and, if appropriate for the joint design, th
static end thrust. The procedure includes prolonged static tests at elevated pressures and ¢

hod is also included to test the resistanice of the joint to an internal negative presst
tes an external positive pressure.

1 The only reason for testing the resistance to external pressure differential is to ensure adequats
on of pollutants through the jointiinto the fluid carried in the piping system. Under these test condit
fness may require support to-prevent buckling.

end of each of the tests the joint is inspected for signs of leakage and damage and, unl

specifjed, if either has occurred then the joint has failed.

ystems made
t, and covers
subject to the

The tests are
ecified in the

e consequent
yclic testing.

re. This also

b safety against
ons, pipes with

ess otherwise

e value given

5 standard:

If the |oint is to be Used in systems where the maximum operating temperature is higher than th

in the [referring specification, the test conditions can be modified accordingly.

NOTE|2 Itisrassumed that the following test parameters are set by the standard making reference to thi

a) length, L, of the assembled test piece (see 4.1);

b) number of test pieces to be used (see 4.2);

c) if applicable, conditioning other than as given in Clause 5;

d) test temperature and its permissible deviations (see Clause 6);

e) nominal pressure relevant to the joint under test (see 4.1 and Clause 7);

f)  if applicable, any criteria indicative of damage to the joint components [see Clause 7 and item j) of Clause 8];
g) whether the joint is or is not to be tested with end loads;
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h) whether GRP to GRP or GRP to metal flange tests are to be performed (see Clause 4);

i)  acceptable increase in pressure over 1 h for negative pressure test (see 7.2).

3 Apparatus

3.1 End-sealing devices

The end-sealing devices shall be of a size and type appropriate to the joint system under test and shall
conform to 3.1.1 or 3.1.2 as applicable.

3.1.1 Capable of applying the end loads

If the joint is
shall be anch

o be tested with an end load [see item g) of Note 2 to Clause 2] then the end*sealing d
bred to the pipes to transmit the end thrust loads.

3.1.2 Not capable of applying the end loads

If the joint is t
shall not be a

b be tested without the end load [see item g) of Note 2 to Clause, 2]hen the end-sealing d
hchored to the pipes (see 7.6).

3.2 Suppdrts

3.21 Endf{
end thrust ind

3.2.2 Spec
differential (s¢

hrust supports, if required, comprising part of the.rig;’which shall be capable of supporti
Liced by the internal pressure, but which shall not otherwise support the joint.

e 7.2) testing.

3.3 Source of hydrostatic pressure

A source of h

drostatic pressure capable of meeting the needs of the test.

3.4 Means of measuring the gauge pressure

A means of n
conformity to

neasuring the gaugepressure at the top of the pipe to an accuracy within + 1 % and ch
he specified pressures (see 7.2 to 7.4).

3.5 Vacuum pump or equivalent

A vacuum pU||np or ‘equivalent capable of applying the required negative gauge pressure (see 7.2).

Bvices

Bvices

ng the

al supports, if necessary, to prevent buckling of the pipe barrel during external pressure

bcking

3.6 Bolt torque test apparatus

The bolt torque test apparatus shall incorporate the following items:

a) a flat-faced metallic flange of the same mating dimensions as the GRP flange;

b) a calibrat

c) bolts, nut

ed wrench with means of measuring the torque applied;

s and washers for assembling the metallic flange to the flange under test.
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4 Test pieces

4.1

Test arrangement

483:2003(E)

When testing in accordance with 7.2 to 7.4 and 7.6 the test arrangement shall be one of those shown in
Figure 2a). When testing in accordance with 7.8 the test arrangement shall be one of those shown in
Figure 2b). It should be noted that there are two different joint conditions shown, namely metallic flange to
GRP flange and GRP flange to GRP flange. These two conditions will not necessarily give the same results
due to different stresses and strains being induced. The referring specification shall state which condition is to
be used. For the test detailed in 7.5 the arrangement shall be as shown in Figure 3. See Annex A for details
on determining the maximum deflection, 4 (see item 6 in Figure 3), at mid-span and the magnitude of the

additignar force, F (see Annex A). In all these arrangements a Joint of the same size and design |

The s
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The t4
as thg
less
locate
be no

The jq

(insid¢ bolt circle or full face), gasket material, bolt and nut lubrication and, if applicable, the re

the re

Condi

ame test piece may be used for more than one tes
bnt size to enable the test conditions to be achieved.

t procedure providing it is undan

st piece shall comprise an assembly of one or two pieces of pipe of the samé/size and g
joint being tested, and the joint to be tested. The total effective length, L, of'\the assemb
nan that specified in the referring specification and shall allow, if required, the joint u
d in the middle of the test arrangement. For the test detailed in 7.5 thé-length, L, of the
greater than 8 m and the joint under test shall be located in the middle*of the test arrange

int shall be assembled in accordance with the manufacturer's-récommendations, includin|

erring specification.

lioning, in accordance with Clause 5, shall commencelimmediately after assembly of a test
ol
3 | | | | | [N L
=
/.
a
~

shall be used.
haged and of

ressure class
y shall be not

ndgler test to be
sembly shall

ent.

g gasket type
quirements of

joint.

Key

1 metal’blank flange L; length of flange
2 GRP flange and over-wrapping L, length of pipe
3 gasket

Figure 1 — Typical test arrangement for tests detailed in 7.7
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For bolt torque testing (see 7.7 and Figure 1) the test piece shall comprise a GRP flange joined to a GRP pipe
having a length L, not less than the value derived from Equation (1). The GRP flange is assembled to a
metallic flange using bolts and a gasket.

Ly = 3,3><(DN><6)0'5 + L

where

DN is the nominal size of the pipe, when expressed in millimetres;

e is the wall thickness of the pipe, expressed in millimetres;

(1)

Ly is tll\e length of the flange from the flange face to the end of any wrapping, expressed in millim

Conditioning,

NOTE Ov

4.2 Number of test pieces

The number ¢

5 Conditioning

For any interv
in accordancs

test temperatlire (see Clause 6).

Following ass
storing at thg
Clause 7.

NOTE Th

6 Testte

Conduct the f

is the minimum length of the pipe, expressed in millimetres.

in accordance with Clause 5, shall commence immediately after assembly of a test joint.

ertightening of the bolts can result in damage to the flange.

f test pieces shall be as specified in the referring specification.

al between assembly of the test piece in accordance with Clause 4 and conditioning perf
with the following paragraph, store the test piece at a temperature which does not exce

embly, unless otherwise specified)in the referring specification, condition the test pi¢
test temperature (see Clause 6) for (24 + 2) h prior to performing any of the procedu

b conditioning period starts\when the individual parts of the test piece (see Clause 4) have been joine

mperature

bllowing.procedures at the temperature specified in the referring specification.

7 Procedures

etres;

brmed
ed the

ce by
res in

7.1 General

WARNING — When carrying out the procedures detailed in this clause, care should be taken to
provide suitable protection from flying objects resulting from catastrophic failure.

Subject each test piece (see Clause 4) to those of the following tests specified in the referring specification
and summarised in Table 1 that are either detailed in 7.2 to 7.6 for joints intended to carry end thrust, or 7.8
for joints not intended to carry end thrust. In either case for the tests detailed in 7.5 the test piece shall have a
length not exceeding 8 m and use a joint of the same size and design as that used for 7.2 to 7.4 and 7.6.

Carry out the procedures without any retightening of the bolts except as specified e.g. to replace a failed

component, o

r to test in accordance with 7.7.
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ISO 8

Each reference to hydrostatic pressure specifies a positive internal gauge pressure (

atmospheric pressure) and the nominal pressure is that relevant to the joint under test.

483:2003(E)

i.e. relative to

If a test is interrupted, record the details in the test report and repeat the particular test before carrying on to
the next in the series of tests, if applicable. Failure at the end-sealing devices or the pipe shall not constitute
failure of the joint but, if the test conditions are invalidated thereby, repeat the particular test after replacing the

failed

7.2

7.21
using

component.

Leaktightness when subjected to an external pressure differential

Using a test piece conforming to Clause 4, assemble the test arrangement as shown

unpors (saa-3 2\ as annranriate
HPPOoHsS— -SSP PFopPHate-

in Figure 2a),

7.2.2

the infernal pressure will be transmitted along the pipes to the joint under test.

7.2.3
7.24

7.2.5
Recor

7.2.6
7.2.7

7.2.8
item i
sourc
722

7.2.9
item i
any s

stop the test. Otherwise proceed to the next test.

7.3

7.31
using

7.3.2

the infernal pressure will be transmitted along the pipes to the joint under test.

7.3.3

Connect the end-sealing devices (see 3.1.1) to the pipes in such a way that the full\loa

Condition the test piece in accordance with Clause 5.
Connect the test piece to the vacuum pump (see 3.5).

Reduce the pressure to at least 0,8 bar below atmospheric pressure (approximately 0,2
d the pressure achieved.

Close the valve between the test piece and the vacuum pump“and leave for 1 h.
After this time record any increase in pressure.

If an increase in pressure in excess of the acceptable level specified in the referring spe
of Note 2 to Clause 2] has occurred then inspectfor sources of leakage other than the joi

0 7.2.7. Otherwise stop the test and record the observations.

If an increase in pressure in excess of-the acceptable level specified in the referring spe
of Note 2 to Clause 2] has not occurred then restore atmospheric pressure and inspect f
gns of damage to the joint [see, item f) of Note 2 to Clause 2]. If any signs of damage a

Initial leakage

Using a test piece’eonforming to Clause 4, assemble the test arrangement as shown
supports (see 3.2)7as appropriate.

Connect theend-sealing devices (see 3.1.1) to the pipes in such a way that the full loa

Condition the test piece in accordance with Clause 5.

s induced by

bar absolute).

cification [see
nt. If any such

ps are found then return the test piece to atm@spheric pressure, seal the leaks and repgat the test in

cification [see
or and record
re found then

in Figure 2a),

s induced by

7.3.4
7.3.5

7.3.6
bars?)

7.3.7

Fill the test piece with water and vent to remove any air.
Connect the test piece to the source of hydrostatic pressure (see 3.3).

Apply an internal hydrostatic pressure of 1,5 times the nominal pressure of the joint,
, and maintain within + 2 % for 15 min (see Table 1).

expressed in

Inspect the joint for signs of leakage or damage. If neither are present proceed to the next test.
Otherwise stop the test and record the observations.

1) 1 bar=10%N/m2=0,1 MPa.
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a) Arrangements with end loads
Key
1 thrust carried by test piece
2 end-sealing device connected to test piece
3 GRP flange being tested
4  metallic blank flange
5 thrust resisted by test rig

>N

B
b) Arrangements without end loads

test rig

end-sealing device not connected to test piece
test joint located centrally

test joint located at one end

NOTE The test arrangement may be either horizontal, or vertical as shown.

Figure 2 — Typical test arrangements for the tests detailed in 7.2 to 7.4 and 7.6
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7.4 Resistance to internal pressure

7.4.1 Under positive cyclic pressure

7411 Perform the initial leaktightness test in accordance with 7.3.
7.41.2 Reduce the pressure to atmospheric pressure.
7413 Steadily raise the internal pressure to 1,5 times the nominal pressure of the joint, expressed in

bars, and reduce again to atmospheric pressure so as to complete the cycle in between 1,5 min and 3 min.

7.41.

7.41. Inspect the joint and record any signs of leakage or damage. If neither are present groceed to the
next tgst. Otherwise stop the test and record the observations.

7.4.2 | Under maintained pressure

74.2.1 Maintain the hydrostatic pressure of 1,5 times the nominal pressure of the joint, expressed in bars,
within[+ 2 % for not less than 24 h.

7.4.2.9 Inspect the joint for signs of leakage or damage and record the observations.

7423 If neither are present then reduce the pressure to-atmospheric and proceed to fthe next test.
Otherwise stop the test, record the observations and reduce the pressure to atmospheric.

7.5 |Resistance of the joint to bending and pressure including hydrostatic end thrust

7.5.1 | Assemble the test arrangement as shownin Figure 3 using a test piece conforming to|Clause 4 and
having an effective length not exceeding 8 m. Determine the values of F and 4 in accordance with Annex A.

7.5.2 | Connect the end-sealing devices tothe pipes in such a way that the full loads induced by the internal
presslire will be transmitted along the pipés to the joint under test.

7.5.3 | Position the stop at mid-span to ensure a deflection up to A4 can occur.
7.5.4 | Condition the test piece in accordance with Clause 5.

7.5.5 | Fill the test piece‘with water, and vent to remove any air.

7.5.6 | Apply, if-required, the additional force, F.

7.5.7 | Apply-an initial hydrostatic pressure of 1,5 times the nominal pressure of the joint, exprgssed in bars,

and maintain within £ 2 % for 15 min. Inspect the joint for signs of leakage or damage. If either{has occurred
stop tlhhetest and disassemble Otherwise continue in accordance with758 |

7.5.8 Maintain the hydrostatic pressure of 1,5 times the nominal pressure of the joint, expressed in bars,
within + 2 % for not less than 24 h.

7.5.9 Check and record whether or not the joint is resting on the stop.
7.5.10 Reduce the pressure to atmospheric.

7.5.11 Inspect the joint and record any signs of leakage or damage.
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Key

1  support 6" . limiting deflection at mid-span, 4

2 stop 7 support or cradle for the application of force F’

3 thrust carrigd by test piece L length not exceeding 8 m

4 GRP flang¢ being tested F additional force (if required)

5 end-sealing device fixed to test piece

Figure.3'— Typical test arrangement for the test detailed in 7.5

7.6 Short-guration resistance to internal pressure including hydrostatic end thrust

7.6.1 Using a.test piece conforming to Clause 4, together with supports, straps or cradles (see .2) if

required, assemble-thetest arrangementas-shown-in-Figure2a)-

7.6.2 Connect the end-sealing devices to the pipes in such a way that the full loads induced by the internal
pressure will be transmitted along the pipes to the joint under test.

7.6.3 Condition the test piece in accordance with Clause 5.

7.6.4 Fill the test piece with water and vent to remove any air.

7.6.5 Either increase the pressure to 2,5 times the nominal pressure of the joint, expressed in bars, and
maintain that pressure within + 2 % for 100 h (see Table 1) or increase the pressure to 3 times the nominal

pressure of the joint, expressed in bars, and maintain that pressure within + 2 % for 6 min. During this time the
joint shall not fracture. Leakage of the joint, however, does not constitute a failure.
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