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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
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Introduction

The apparent axial long-term modulus of pipes subject to beam bending of pipes manufactured
according to ISO 23856 is required for designing pipe systems installed aboveground in accordance
with ISO/TS 10986.

The modulus is used to calculate deflections and rotations of pipes installed on two or more supports.
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erm modulus for use in the calculation of mid-span beam deflection and\end rotation
bcified in ISO/TS 10986.

onditions and requirements are specified in the referring standard.

ractical reasons, the test method is not suited for diameters-greater than DN 600.

ormative references

bllowing documents are referred to in the text'in such a way that some or all of
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'ms and definitions are({isted in this document.

1d IEC maintain teriniriological databases for use in standardization at the following
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Hocument specifies a method for determining the apparent axial long-term mod{ilus of pipes

w rotation of

hjunction with ISO 10928, this document expresses the results of the testas an apparent axial

of GRP pipes

their content
applies. For
ents) applies.

P) pipes and

addresses:

A pipe sample is mounted on supports at the ends and filled with water. The deflection is measured
both at mid-span and at the supports. The deflections measured at the supports is subtracted from the
deflection measured at the centre to obtain a flexural deflection to be used to compute the modulus.
The displacements are measured at pipe springlines to minimize errors caused by pipe cross-section
deformation.

The deflection is monitored over time, and the apparent axial long-term modulus computed. The 50-
year modulus is computed from the extrapolated deflection after 10 000 h of testing.

5 Apparatus

5.1 Supporting frame, comprising two parallel steel beams, four floor supports, and two circular end
closures (see Figure 1 for typical test set-up). The beams shall be sufficiently stiff such that no visible
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deformation shall occur during the test. Each section shall have a length equal to the length of the test

piece plus at

least 100 mm.

The end closures shall simulate a realistic coupling with rubber seals and shall remain leak tight during
the duration of the test. One of the end closures shall have fittings for filling the pipe and both end
closures shall be fitted with air bleeding holes. The end closures shall be welded or bolted to the steel
beams, such that no rotation of the end closures occurs during the test (see Figure 2).

5.2 Bracket supports, to be glued to the test sample at spring-line. The brackets serve as contact
points for the displacement meters (5.4). A total of six brackets are required for the test.

5.3 Dimernsional measuring devices, to measure the dimensions of the test piece, i.esl
diameter, and wall thickness. Each device shall be calibrated to an accuracy of within +1 %.

bngth,

5.4 Displacement measuring devices, with continuous monitoring and a suitable«ata acquisition

system. The ¥

vhole system shall be calibrated to an accuracy of +1 %. Six devices are required for thg test.

2 3 2 5 2
H | R
(4 AV 4 |
T |
5;;1 F
4
Key
1  end closyre 4 floor support
2 displacerpent transducer 5 testpiece
3  steelbeam bracket support
Eicure 1 — Tvnical test set-up along the pine
i =] J r i =] r°r
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Key

1  end closure 5 air bleedingfittings
2 sfeel beam 6  rubberseal

3  floor support 7  mounting bracket
4  filling fittings

Figure 2 — Typical.detail of end closure

6 Test piece

The spmple length shall be chosen sueh’ that the axial beam bending stresses at mid-span| are equal to
the planned allowable stress for the pipe under installation conditions within 10 %.

The rfelation of data generatéd;inh this test to the planned pipe installation shall be des¢ribed in the
referting standard.

7 Number of test pieces

The number oftest pieces shall be as specified in the referring standard.

8 Determination of the dimensions of the test piece

8.1 Outside diameter, d,

Measure the external diameter of the test piece at three locations: the centre of the pipe and at a
distance of one sixth of the sample length from the centre in each direction. Calculate the mean value of
d, as the arithmetic average of the three measured values.

8.2 Mean wall thickness, e

Measure the wall thickness of the test piece at six equally spaced locations around the circumference at
each end. Calculate the mean wall thickness, e, as the arithmetic average of the twelve measured values.

© IS0 2021 - All rights reserved 3
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8.3 Inner diameter, d;

Calculate the inner diameter, d;, of the test piece by subtracting two times the mean wall thickness from
the mean value of the outside diameter, d,,.

8.4 Length

Determine and mark the position of the crown of the pipe (e.g. by use of a level). Determine and mark
the position of the spring-line at the pipe-ends and at the centre by measuring from the crown down to
one quarter of the circumference in each direction. Measure the length of the test piece at spring-line
on each side.

9 Conditjoning
Unless otherpise specified by the referring standard, the test pieces and the water used.in‘the test shall

be stored unfler testing conditions for at least 24 h prior to testing.

10 Procedure

10.1 Preparation of test piece

Glue the bragket supports onto the test piece at the springlines. Two.shall be placed at mid-span jof the
pipe, while tfvo are placed at each end. These shall be at a certaindistance, /, from the supporting seal.
See Formula|(1):

=2 (el )°? &)
where
| is the distance between the supporting seal and the measurement point of the bracket close
to|the end;

e is fhe pipe thickness;

d is fhe mean diameter;

m

10.2 Preparation of supporting frame

Drill two bolf holes on"each end of the steel beams and place the beams on the support. The end clgsures
shall be bolted onte-the beams. This can be achieved by welding brackets with bolt holes to thle end
closures. Th¢ belttholes shall fit to the bolt holes on the steel beams (see Figure 2). The rotated pipe
ends (from te¢stload) shall not come in contact with the end-closure ends during test.

This shall be assured by:
— choosing the correct distance between end-closures relative to the pipe length;
— obtaining equal spacing between the pipe-end and end-closure end at both sides of the test set-up;

— measuring distance between end-closures and position marks on the pipe showing the position of
the pipe end relative to the end-closures.

10.3 Mounting of test piece

Place the-end closures onto the pipe. Mount the end-closures to the support frame by bolting or welding
them onto the steel beams.

4 © IS0 2021 - All rights reserved
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Mounting of displacement meters and zero readings

Mount the displacement meters onto the steel beams and connect them to a data acquisition system, if
applicable.

Within 1 h after the pipe has been mounted in the supporting frame, zero readings shall be taken from
all the meters.

NOTE

10.5

Since it can be difficult to complete all mounting within 1 h, the supporting frame can be rotated 90°
around the centreline during the preparations and then the frame placed back in position when ready.

After
closu

10.6
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samp
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Comp
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Fillino of test cnmplp
(=]

the zero readings have been taken, fill the sample with water through the fitting
e until all air has been bleeded from the sample. The filling time should be legs than

Monitoring deflection

e is full shall be noted. This is the initial deflection. Thereafter, the deflections shall
5t once every day for 10 000 h.

alculating creep modulus

ute the veritable deflection by subtracting the ayerage of the measured end defl
easured centre deflections. Compute the extrapolated 50-year deflection by using
)928:2016.

The inpitial modulus, E;, shall be calculated by Formula (2).

wher¢

B 5qL4
384 1 A,

h

is the load from theweight of the water in the pipe, in N/mm;

is the span length in mm between the end supports of the pipe, i.e. between the |
gasket seals;

is the sécond moment of area of the pipe cross section

T
1= (d3—d})

s on the end
1 h.

g filling, the deflection shall be measured continuously. The deflections at the tigne when the

be measured

bctions from
method A in

(2)

cation of the

where:
d, is the outer diameter, in mm;

d; is the inner diameter, in mm;

is the initial deflection, in mm.
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