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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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INTERNATIONAL STANDARD ISO 13259:2018(E)

Thermoplastics piping systems for underground non-
pressure applications — Test method for leaktightness of
elastomeric sealing ring type joints

1 Scope

This|document specifies a test method for determining the leaktightness of elastomerdg [sealing ring
typeljoints for buried thermoplastics non-pressure piping systems.

Unlegs otherwise specified in the referring standard, the tests are carried out at thejfollowing basic test
pressures:

— p1: internal negative air pressure (partial vacuum);

— p2: alow internal hydrostatic pressure;

— p3: a higher internal hydrostatic pressure.

It alsfo describes the following four test conditions under whi€h the tests are performed:
a) (ondition A: without any additional diametric or angular deflection;

b) Condition B: with diametric deflection;

c) Condition C: with angular deflection;

d) Condition D: with simultaneous angulariahd diametric deflection.

The applicable selection of the test pressure(s) and the test condition(s) is specified in the referring
stanglard.
2 Normative references

Therk are no normativerreférences in this document.

3 Terms and.définitions
No t¢rms and.definitions are listed in this document.

[SO dnd’IEC maintain terminological databases for use in standardization at the following gddresses:

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

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

4 Principle

A test piece assembled from pipes and/or fittings is subjected to a specific initial internal negative air
pressure, p1 followed by a low specific initial internal hydrostatic pressure, p2 and a higher internal
hydrostatic pressure, ps3.

During testing the joint may be subjected to diametric and/or angular deflection(s). The referring product
standard shall specify which of the test pressures and deflection conditions have to be carried out.

© ISO 2018 - All rights reserved 1
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Each pressure is maintained for a specific period during which the joint is monitored for leakage (see
Clause 8).

It is assumed that the following test parameters are set by the referring standard:

a) the test pressure(s), p1 [see 8.1 item e€)], p2 [see 8.1 item g)] and p3 [see 8.1 item h)], as applicable,
and the percentage of loss of partial vacuum [see 8.1 item €)];

b) the required diametric and angular deflections and their combination with each other and/or the
test pressure(s).

5 Apparaptus

5.1 Genefal

The apparatjus shall consist of a jig or any other arrangement capable of:

a) applying the specified diametric and angular deflection;

b) applying the specified test pressure(s), positive or negative;

c) maintaining the test assembly in the required position throughout the test;

d) resisting the forces resulting from the mass of the water in the tést assembly and from the applied
hydrostatic test pressure(s) during the test period.

The apparatjus shall not otherwise support the joint against thé-internal test pressure.

A typical arrangement, allowing angular and diametric deflection, is shown in Figure 1.

2 © ISO 2018 - All rights reserved
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Dimensions i

n millimetres

Key

N U1 A W N

Qtot
b1, b2
F1, F7

Ly
Ly

Ty

igure 1.>°-)Typical arrangement for applying diametric deflection and angular d¢

5.2

vacuum or pressure gauge
adjustable support

pipe or fitting with spigot end

elliptical beam, when applicable

socket support

pipe or fitting with socket

angular deflection applied

width of the beam (see 5.2.6 and 5.2.7)

compressive force

length of spigot-ended pipe‘or fitting, where L = de or L =2 1 000, whichever is the greater, in
distance between socket mouth and beam

distance between the end of pipe and the beam (in contact of the socket), where Ly 21 0
pipes only. For testing other components (e.g. inspection chambers, manholes, fittings of lar
L7 may be reduced:

Connectionfo)pressure source.

millimetres

DO for testing
be diameters)

flection

Cemponents of the apparatus

The apparatus shall include the following items which all shall be capable of resisting the forces and
pressures generated during the test.

5.2.1 End sealing devices, having a size and using a sealing method appropriate to seal the non-jointed
ends of the test assembly. The devices shall be restrained in a manner that does not exert longitudinal
forces on the joint at positive pressures.

5.2.2 Hydrostatic pressure source, connected to one of the sealing devices, or to the test piece, and
capable of applying and maintaining the specified pressure [see 8.1 items g) and h)].

© ISO 2018 - All rights reserved
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5.2.3 Negative air pressure source, connected to one of the sealing devices, or to the test piece, and
capable of applying and maintaining the specified internal negative air pressure for the specified time.
[See 8.1 item e)].

5.2.4 Arrangement, capable of venting air from the assembly.

5.2.5 Pressure measuring devices, capable of checking conformity to the specified test pressure
[(see 8.1 items e), g) and h)] located at the upper point of the test assembly.

When testing with diametric deflection is required the following items shall also be included.

5.2.6 Mec
spigot [see §
axis of the p
shaped to sy
beam or the

The followiy

b1 = 10(

b1 = 15(

b1 = 20(

5.2.7 Med
socket [see §
of the sockef
with the deff

For pipes with a diameter equal to or greater than-400 mm, each beam may be elliptically shaped t

the expecte

The followiy

by =30
by =40

bz =60

When therg
deflect mor
into contact
and 0,95 tin{

hanical or hydraulic device, capable of applying the necessary diametric deflectiont
B.1 item b)] and acting on a beam which is free to move in the vertical plane sgliare t
pe. For pipes with a diameter equal to or greater than 400 mm, each beam can-be'€llipt
it the expected shape of the pipe when deflected as required, see Figure 4. Thelength ¢

ig width, by, (see Figure 1), shall depend upon the external diameter/dg, of the pipe:
mm for de < 710 mm;
mm for 710 mm < de <1 000 mm;

mm for de >1 000 mm.

hanical or hydraulic device, capable of applying-the necessary diametric deflection t
.1 item b)] and acting on a beam which is free to move in the vertical plane square to th¢
. The length of the beam or the curved part.ofthe beam shall be greater than the contact
ected socket.

l shape of the socket when deflected-as required, see Figure 4.

1g width, by, shall depend upen the external diameter, de, of the pipe:
Imm for de < 110 mm;

mm for 110 mm < de '€ 315 mm;

Inm for de > 315.mMm.

is a risk that the stiffening elements (profiles) of a structured wall pipe or socket
e than 041 times the profile height, the clamps shall be modified such that they will
with.the'pipe wall between the profiles when the profile is deflected to between 0,9
esthe profile height (see Figure 2).

curved part of the beam shall be greater than the contact area with the deflected spigof].

o the
b the
cally
f the

D the
b axis
area

b suit

will
rome
imes
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modified loading plate

construction height
profile height of the loading plate; 0,9hp < Hp < 0,95hy,

Figure 2 — Example of modified loading plate

Test pieces

elastomeric sealing ring joint.

The

availgble.

The length L of the test pieces in pipe form shall be as-specified in Figure 1.

The s

To rd

prov

ame test assembly shall be used for the entire specified test regime.

against possible deformation during the test.

Whe

shown in Figure 1 is to be replaced by that component.

The

7
Whe

Temperature of conditioning and testing

ambient temperature, unless otherwise specified in the referring standard. In case of disp

shall

Duri

be«arried out at (23 + 5) °C.

est piece shall comprise an assembly of (a) pipe section(s) a@nd/or fitting(s) including|at least one

oint to be tested shall be assembled in accordance with the manufacturer's instructions where

duce the volume of water needed, a séaled pipe or mandrel may be located within the test piece
ded itis 100 % tight to the test pressures applied, and it is not of a shape that can proyide support

h a fitting or any other ancillary component is to be tested, the appropriate end of the test piece

fomponent is fixed td the test rig and plugged in its open end(s) as appropriate for its design.

h testing"with internal hydrostatic pressure using water, the test temperature shgll be at the

ute, the test

4 A3 H L 1d 1 4 +ad £ s + Lialat
TS TCSUITE, PIPTS STITUTUTUO DT PT UTCUTCTU TT UTITUTT TC T SUITITSIINT.

NOTE This protection is intended to avoid heating during testing.

When testing with internal partial vacuum the test temperature shall be in the range of (23 + 5) °C and
the temperature variation shall not exceed 2 °C during the testing.

8 Procedure

8.1

General procedure

Carry out the following procedure at the specified temperatures.

a) mount the test piece with sealed ends in the apparatus;

© ISO
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when applicable, apply the specified movement of the loading beams for diametric deflection of the
spigot and/or socket end(s) as described in 8.2;

before applying the specified angular deflection to the joint, a test at 0° angular deflection for each
of the three specified pressures shall be performed as described in e), f), g) and h) with a duration
of atleast 5 min. Release the test pressure before applying the angular deflection;

NOTE Both angular positions are needed to check possible movement in the position of the sealing ring.

when applicable, apply the specified angular deflection to the joint. Unless otherwise specified in
the referring standard the applied angular deflection, «, shall be the following:

If a socket is designed to take up an angular deflection, £, the total angular’deflection shall b the
sum of the design angle f3, as declared by the manufacturer, and a.

Maintain the setting of the angular deflection throughout the 15 niin‘duration;

when applicable, apply the specified negative air pressure (partial vacuum) p; gradually oyer a
period of not less than 5 min. Unless otherwise specified ity the referring standard, p; sh3ll be

Maintain the negative air pressure for a period of;not less than 5 min, in order to let thg test
Close the connection between the test piece and the negative air pressure source. Measurg and

After 13 min, measure and record the internal negative pressure again.

Calculate the loss of partial vacudm ‘and record whether or not it exceeds the specified percentage
of p1. UIIess otherwise specified.in the referring standard the percentage shall be 10 %;

plicable, fill the testassembly with water while bleeding off the air. To ensure temperature
equalization, leave it fofnot less than 5 min for pipes of nominal diameter, dy, less than 400 mm

when applicabledaise the hydrostatic pressure gradually over a period of not less than 5 min tp the
specifield test pressure, pz, and maintain that pressure for at least 15 min, monitor, and record any
leakage| Unless otherwise specified in the referring standard, p, shall be 0,05 bar + 10 %;

when appticable; Tatsethe hydrostatic pressure graduatty over a periodof ot tesstham5min to
the specified test pressure, p3, and maintain that pressure for at least 15 min, monitor and record
any leakage. Unless otherwise specified in the referring standard, p3 shall be between 0,5 bar and
(0,5 bar + 10 %). In case of shortening due to the internal water pressure, it is allowed to adjust the

if applicable start from b) with another set of required test parameters after an appropriate rest
period which, in case of dispute, shall be at least 24 h.

b)
c)
d)
a=2° fprd, <315 mm;
a =1,5°for 315 mm < d, < 630 mm;
a=1° ford, > 630 mm
Tolerange on all deflections o 2.
e)
-0,3 barV + 5 %.
assembly stabilize.
record the internal negative pressure.
f) whena
and not|less than 15min for larger sizes;
g)
h)
end seals to compensate, accordingly;
i)
1) 1bar=100kPa.
6
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8.2 Procedure for applying diametric deflection to spigot and socket

Using the mechanical or hydraulic device (see 5.2.6 and 5.2.7), apply the necessary compressive forces,
F1 and F; (see Figure 1) to the spigot end of the pipe and the socket of the pipe or fitting in such a way
that the distance between the beams, Isp and I, are as calculated below.

a)

where

Unless otherwise specified in the referring stanidard X shall be 10 % and Y shall be 5 %. (Se

EXANPLE dem =1 000 mm; dem,so =1 100 mm; X =10 %; Y =5 % results in

b)

d)

)

Calculate the distance between the beams when the socket and/or spigot is defl

Formulae (1) and (2):

X
ISp =dem X[l—mJ

ected using

)

ko =demso —(dem X%J
kp  isthe distance between the beams for deflecting the spigot;

o  isthe distance between the beams for deflecting the socket;
dem 1s the mean outside diameter of the spigot end;

dlem,so0 i the mean outside diameter of the socket;

X is the absolute value of the specified nominal spigot deflection;

Y is the absolute value of the specified nominal socket deflection.

Ikp =1 000 x (1 - 10/100) = 900 mmy
Lo =1100 - (1100 x 5/100) = 1 045 mm.

ﬂ)osition the spigot deflection clamps such that the distance to the mouth of the socket,
orce is applied, is between 0,14d, and 0,15de or (100 * 5) mm, whichever is the great
gtructured wall pipes where the profiles are positioned further away from the socke
¢lamps shall be hodified in order to apply the force to the spigot at the specified distar

or joints with the sealing ring positioned in the socket, the socket diameter deflection
e positienied next to the sealing ring groove as shown in Figure 1. For joints with the s¢|
ositioned on the spigot end of the pipe, the socket diameter deflection beams shall b

(2)

e Figure 4).

/.1, when the
br. In case of
L mouth, the
ce;

beams shall
aling ring(s)
e positioned

uch that the axis of the beam is aligned with the centre line of the sealing ring pro
éating ring(s) are positioned so the distance from the edge of the beams to the end o

file(s). If the
the socket,

L7 as shown in Figure 3 1S Iess than 25 mm, the edge of the beams shall be located such that L3 is at

least 25 mm and, if possible Ly is also at least 25 mm;

when testing the tightness of couplers/repair collars, the test arrangement shall be as shown in

Figure 5 or Figure 6;

Apply the forces needed to move the spigot and socket diametric deflection devices to the calculated
levels. The diametric distortion shall be applied to the spigot first. The diametric deflection of the

socket is permitted to be greater than specified if by deflecting the spigot first to th

e calculated

level, the socket without applying any load to it is deflected to more than specified. This shall not be

deemed as a failure and the test shall be carried out under these conditions;

continue with 8.1 item d).

© ISO 2018 - All rights reserved
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2 1

S W N N W W 7|

Key
1 beam (fin contact with the spigot)

2 beam (jin contact with the socket)

L1 distan¢e between the beam and the socket mouth

L» distande between the beam and the end of the socket

L3 distange between the beam and the beginning of the cylindrical part of the socket
b1 width ¢f the beam 1 (see 5.2.6)

by  width ¢f the beam 2 (see 5.2.7)

Figure 3 —— Example showing the positioning of the beams where the sealing ring is placed on
the spigot

Key
Ief  referenge distance,’e.g. for checking conformity to Isp or Iso
a Isp or Isq, asGalculated in accordance with item a) of 8.2.

Figure 4 — Example of diametric deflection device
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