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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 155
"Plastics piping systems and ducting systems", the Secretariat of which is
held by NNI.

This standard is based on the draft International Standard ISO/DP 8521.2
"Glass-reinforced thermosetting plastics (GRP) pipes and fittings - Test
method for determination of the initial apparent circumferential tensile
strength", prepared by the International Organization for Standardization
(ISO). It is a modification of ISO/DP 8521.2 for reasons of possible
applicability to other test conditions and alignment with texts of other
standards on test methods.

The modifications are as follows:

- test parameters (pressure, time, temperature) are not specified;
- requirements are not given;

- editofial changes have been introduced.

The material-dependent test parameters and performance| requirements are
incorporated in the referring standard.

This standard is one of a series of standards on test methods which support
System Standards for plastics piping Isysteéms and ducting systems.

This European Standard shall"be’given the status of a national standard,
either by publication of an identical text or by endorsement, at the latest
by March 1997, and conflicting national standards shall be withdrawn at the
latest by March 1997. ‘ .

According to the CEN/CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this
European Standard: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This standard specifies six test methods for the determination of the
apparent initial tensile strength in the circumferential direction per unit
length of glass-reinforced thermosetting plastics (GRP) pipes.

The burst test (method A) is suitable for all types and sizes of pipes. It
is the preferred method for pipes up to and including DN 600. For pipes
larger than DN 600 one of the following methods may be preferred.

The split disc test (method B) may not be suitable for pipes with helically

wound reinforcing layers.

The strip test (method C) and the modified strip test (method D) are
suitable for pipes with a nominal size of DN 600 and greater, and are
applicable where the split disc test is not suitable.

The restrained strip test (method E) is suitable for all types of pipes
with a nominal size greater than DN 600.

The notched plate,test (method, F).is primarily dntended for use for
helically wound pipes of nominal size greater than DN ‘600 with a winding
angle other than approxinatiedy)90:). ' This)method may be used also for other
types of pipe with nominal sizes greater than DN 600.

Results from onemethoddare motinecessarily’ equdlcto’thdiresults derived
from any of the alternative'methods. 'However, &ll methods have equal
validity.

2 Definitions

For the purposes of this standard, the following definitions apply:

2.1 apparent initial circumferential strength (ObA*' GbB*' ObC*' obD*'
ObE*' ObF*)’ Ultimate circumferential tensile force per unit length in the
circumferential direction (the upper-case subscripts denote the method of

test used).

It is expressed in newtons per millimetre of circumference.
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2.2 burst pressure (p,jt): The internal pressure at bursting.

1)

It is expressed in bars (or megapascals).

2.3 bursting: Failure by rupture"of the pipe wall.

2.4 ultimate tensile force (F,;j): The tensile force at failure.
It is expressed in newtons.

2.5 width (b): The width of the test pfece.

It is expressed in millimetres.

2.6 winding angle (@): The angle between the direction of the
reinforcement and the longitudinal axis of the pipe.

It is expressed in degrees.

3 Principles

NOTE: It is assumed that the'following'test parameters are set by
the standard making reference.to. this|standard:

a) for method A the length between end sealing devices (see 5.1);

b) for methods B, C, D and E the width of, the test plece (see 5.2,
5.3, 5.4 and 5.5);

c) for methods C and E the total width of the test piece (see 5.3
and 5.5);

d) for method F the dimensions of the plate to be tested
(see 5.6);

e} the number of test pieces (see 5.7);
f) the requirements for conditioning (see clause 6);

g) the test temperature (see clause 7).
3.1 Method A

The apparent initial circumferential strength, abA*' is determined by a
burst test.

Cut lengths of pipe are subjected to an increasing internal pressure which,

within a specified time, causes bursting (see 2.3).

The test conditions are such that a mainiy uniaxial circumferential stress

is obtained.

D 1 bar = 105 N/m? = 0,1 MPa
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3.2 Method B

The apparent initial circumferential strength, ObB*' is determined by a
split disc test.

Rings cut from separate pipes are subjected to an increasing tensile force
by means of a split disc within the ring until rupture occurs, within a
specified time.

3.3 Methods C, D and E

The apparent initial circumferential strength, ObC*' obD*' ObE*' is
determined by a strip test.

Strips cut from the pipe wall in the circumferential direction are
subjected to an increasing tensile force until rupture occurs within a

specified time.
3.4 Method F

The apparent initial circumferential strength, ObF*' is determined by a

notched plate test.

Plates cut from the pipe wall,are subjected to @n)increasing tensile force

until rupture occurs within a specified time.

4 Apparatus
4.1 For method 2

4.1.1 Hydrostatic pressurizing system, capable of causing failure of the
test piece between 1 min and 3 min after commencing the pressurization.

NOTE: For nominal sizes greater than DN 600 the duration of the test
may be increased.

The pressurizing system shall prevent air entering the test piece during
pressurization to failure.
4.1.2 Pressure measuring device with an accuracy of + 2,0 % of the test

pressure at failure.

NOTE: The pressure measuring device should indicate the pressure to
within + 1,0 % of its maximum reading.
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4.1.3 End sealing devices for the test pieces, such that either a mainly
uniaxial state of stress in the circumferential direction will be ihduced
(e.g. type 2 or type 3 of figure 1) or a mainly biaxial state of stress
will be induced (e.g. type 1 of figure 1).
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Figure 1: Typical arrangement for pressure testing of pipes

4.1.4 Test piecel'support,’to minimize deformation due to the weight of the
test piece and its contents.

4.1.5 Flexible membrane (if used as a barrier system to prevent weeping)

)

which does not reduce the stress in the pipewall by more than 1 %.

The flexible membrane may be of a different material from the pipe, e.g.
elastomeric or thermoplastic sheet or a flexible coating.

4.2 For method B

4.2.1 Testing machine, of the type capable of producing a progressive
separation of the split disc, incorporating the following components:

a) a fixed or virtually fixed part;
b) a moveable part;

¢) a drive mechanism capable of imparting a constant speed to the
moving part so that rupture can be reached between 1 min and 3 min after

initial loading;
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d) a load indicator capable of measuring the force applied. This shall
be virtually free from inertia at the specified rate of testing and
shall indicate the force to an accuracy of within 1 % of the measured
value.

4.2.2 Rigid split discs as shown in figure 2, capable of making even
contact with the internal diameter of the test piece. The diameter of the

two segments of the split disk shall be not less than 98 % of the internal
diameter of the pipe with which they are intended to be used.

" Direction of loading
(=T
B«
o]

Separaticon \

/.

Direction of loading

Rounded edges

Figure 2: Typical arrangement for the split disk

4.2.3 Dimension measurement devices, capable of measuring the necessary
dimensions of the test piece (e.g. length, wall thickness) to an accuracy
of half the accuracy required in clause 8 for measurements, e.g. measuring

accuracy + 0,1 mm requires a device accuracy of + 0,05 mm.
4.3 For method C

4.3.1 Testing machine of the type with constant separating speed,
incorporating the following components:

a) a fixed, or virtually fixed, part with a grip to hold one end of a
test piece;

b) a moveable part, incorporating a second grip to hold the other end
of the test piece. The grips holding the ends of the test piece shall do
so as far as possible without slipping and/or crushing.
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Grips which tighten automatically may be used.

The fixed and moving parts and their associated grips shall enable the
test piece to be aligned when a force is’ applied so that the axis of the
test piece is coincident with that of the force;

c) a drive mechanism capable of imparting a constant speed to the
moving part, so that failure can be reached between 1 min and 3 min
after initial loading;

d) a load indicator capable of measuring the force applied. The
mechanism shall be virtually free from inertia lag at the specified rate
-of testing and shall show the force with an accuracy of within 1 % of

the measured value.

4.3.2 Dimensional measuring device(s), for measuring the width, b, and the
free length, 1, of the test piece (see figure 5) to an accuracy of

+ 0,1 mm.
4.4 For method D
4.4.1 Testihg machine conforming to 4.3.1.

4.4.2 Dimensional measuring device (s), capableyof measuring the width, b,
and the thickness, ‘e,”'0of"the’test plece (see figure 6) to an accuracy of

+ 0,1 mm.

4.5 For method E
4.5.1 Testing machine conforming o T

4.5.2 Dimensional measuring device(s), capable of measuring the width, b,
and the length, 1, of the test piece (see figure 7) to an accuracy of

+ 0,1 mm.

4.5.3 A restraining fixture that prevents the test piece bending. The
radius of curvature of the support plate shall be half the nominal size,
DN, expressed in millimetres, + 5 %. An example of such a fixture is shown

in figure 3.
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Figure 3: Typical arrangement for restrained strip test with a split.

support

4.6 For method F
4.6.1 Testing machine conforming to 4.3.1.

4.6.2 A load indicator capable.of indicatingothe force applied to the test
piece to an accuracy of + 1 % of the indicated value.

4.6.3 A means of measuring the width, b, (see figure 8) of the test piece
to an accuracy of + 0,1 mm and the winding angle, 6, to an accuracy of

+ 1°.

5 Test pieces

5.1 For method A

The test piece shall be a cut length of pipe whose length between the end
sealing devices shall be as specified in the referring standard.
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