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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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Thermoplastics piping systems for non-pressure
underground drainage and sewerage — Thermoplastics
inspection chamber and manhole bases — Test methods
for buckling resistance

1

cope

This|document specifies methods of test for the resistance of the base of thermoplastic

cha

bers and manholes to external soil and ground-water pressure after installation.

2 Normative references
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following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

967:2016, Thermoplastics pipes — Determination of creepdratio

5 inspection

heir content
applies. For
hts) applies.

TS 1046:2021, Thermoplastics piping and ducting systems — Outside the building sqructures for

ty and pressurised systems — Trench installation

Terms and definitions

rms and definitions are listed in this document.

nd I[EC maintain terminology databases for use in standardization at the following addresses:

SO Online browsing platformaavailable at https://www.iso.org/obp

EC Electropedia: availableat https://www.electropedia.org/

Principle

lled test assembly, comprising an inspection chamber or manhole base with a minimfim height of
mm abovethe top of the main channel, is placed free standing, or buried in a test box gn a 100 mm
or granular bed and covered with granular backfill to a level of minimum 300 mm aboje the top of
the ogutlets@and inlets of the main channel(s). In some cases, the first section of the riser may|be required

(érto achieve the minimum height of 300 mm.

The assembly is then subjected to a constant internal negative pressure, specified by the product or
system standard, for a specified time at a temperature of between 15 °C and 25 °C or as otherwise
specified in the product standard.

Alternatively, the pressure difference can be achieved by exposing the test assembly to a constant
positive external hydrostatic pressure of the same numeric value as that specified by the product or
system standard. The assembly is submerged under water in a closed tank for a specified time at a
temperature of between 15 °C and 25 °C or as otherwise specified in the product standard.

During the test, the assembly may be monitored by measuring increasing deflections with time as
defined in the product standard.

At the end of the test, the chamber base/manhole is visually checked for cracking or other defects likely
to impair the performance of the inspection chamber or manhole.
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5 Apparatus

5.1 Test box, large enough to accommodate the test assembly, including the first 300 mm of riser
shaft above the top of the outlet and inlets of the main channel, such that at each side there is a free
space of 300 mm minimum between the test assembly and the side/top of the test box.

5.2 Backfill material, to cover the test assembly in the box, conforming to CEN/TS 1046:2021,
Annex A. Backfill material shall be in accordance with the minimum specification of the manufacturer.

5.3 Sealable water tank or pressure vessel, with internal dimensions capable of accommodating
the test assgmbly to ensure all-round clearance and a lockable lid allowing access to the open top, ¢f the
inspection ghamber or manhole. The water tank or pressure vessel shall be such that the test.agsembly
is not able t¢ gain support from the sides or base of the tank or vessel.

It is essentigl that the removable cover of the tank be designed in such a way that therels a waterjtight
connection between the cover and the open top of the chamber/manhole shaft or basé)dnd that th¢re is
an opening big enough for visual inspection inside the chamber or manhole.

The temperpture of the water applied shall be (20 + 2) °C or as otherwise\specified in the prgduct
standard.

5.4 End closures, to seal any open pipe socket(s), spigot(s) and ddditionally, the riser shaft. When
testing for structural integrity (20 °C), the end closures shall be créated using standard pipes with end
caps. Plateswelded to the end of the sockets or spigots may be used to seal the connections.

5.5 Pressure or vacuum source, capable of applying and maintaining the test pressure specified in
the product|standard specification for the inspection chamber or manhole base as being the maximum
pressure that the inspection chamber or manhole base-shall be able to withstand (subject to a minimum
of -0,02 MP4).

5.6 Pressure measuring devices, capable of measuring the internal negative or external water test
pressure to within an accuracy of +2 %.

5.7 Thermometer, capable of nieasuring the temperature of the medium surrounding the| test
assembly tojan accuracy of 0,5 C:

5.8 Deflection measuring-equipment (optional), capable of measuring the deflection of the main
channel to within an acecgracy of £0,1 mm (if required by the product standard).

5.9 Test dssembly,'comprising the base and a portion of the riser, if required, to ensure a heighf of at
least 300 mm abave the top of the main channel. Unless otherwise specified in the product stangard,
one test assembly shall be prepared for each test carried out.

NOTE The preferred configuration for testing the inspection chamber/manhole base is the straight through
configuration without side entries.
6 Conditioning

Unless otherwise specified in the product standard, the test piece shall be tested no less than 21 days
after manufacture and after conditioning in air for at least 6 h at a temperature of between 15 °C and
25 °C.

2 © IS0 2022 - All rights reserved
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7 Test environment

Unless otherwise specified in the product standard, testing shall be carried out at a temperature of
between 15 °C and 25 °C.

8 Procedure

8.1 Internal negative pressure testing using a free-standing test assembly

8_1_1 CSoal all inlets and nuﬂnfc of the toct accnmb]y ')hd the fnp of t]nn ricor chaft U lng the end
closyres.

NOTHE 1 Internal or external tie bars can be used between the inlet and outlet closures to avoid thetransmission
of external end loading forces to the inspection chamber/manhole base via the end closufes.
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2 The test assembly can be turned 180° upside down to simplify the test.

bre 3 mm to 4 mm diameter holes shall be drilled through the innéxwall to ensure that
Live pressure is loaded against the outside wall of the base assembly.

quired by the referring product standard, the deflectiot\ Ay is to be measured to
ction does effect on the predicted 50-year deflection of the main channel Hy,.

If the measurement of deflection is required by the product standard, install the tw
uring deflection at points W and H, as shown in*Figure 1 a), b), c) and Figure 2 a) b).

elative vertical deformation of the base can'be measured directly from a datum provig

he final deflection, expressed as Yy, which is given by Formula (1):

v =[(H, +HR)/2] - Hy

Change of the width ef the main channel shall be expressed as Yy, where this is th
nsion W.

ample shall bewisibly inspected for evidence of cracks after completion of the test.

base is designed with a double wall, where the outer wall is designed to withstand upthrust, one

the internal

heck if this
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led by a stiff

pparate datum is used, the points Hy; ' and Hy; shall be measured from that datum dufring the test
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a) Example of test arrangement for single wall constructions with external measuring points
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b) Example of test arrangement for single wall constructions with internal measuring points
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c) Example of test arrangement for double wall.constructions with internal measurjng points

~
)
<

lug-inlet
lug support device (optional)
lug-outlet
eference line, datum
ase section
emovable cover
easuring point for.dimension W
easuring pointfor-dimensions H;, Hy; and Hy

O© 0 N O U1 & W N =

easuring peifit for dimension Hy

Figure 1 — Examples of test arrangement for double and single wall constructions
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a) Spherical constructions with external measuring points
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b) Spherical constructions with internal measuring points

Key

lug-inlet

lug support device (optional)
lug-outlet

eference line, datum

ase section

lemovable cover

O N O Ul D W N
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I:easuring point for dimension W,
easuring point for dimensiénsH;, Hy; and Hy

Figure 2 =Examples of test arrangement for spherical constructions

8.1.3 Connectthiepressure source and pressure-measuring device to the test assembly ahd apply the
interjnal negative pressure (see 5.5), maintaining it at between 15 °C to 25 °C or at the femperature
specified inzthé product standard for a minimum of 1 008 h or for the time specified in the referring
stanglard for the inspection chamber or manhole base within a tolerance of *2%. If deflection
meagurements are required by the product standard, these shall be taken at the required defined
intervalts throughout the test.

8.2 Internal negative pressure testing using a test box

Prepare the test assembly as described in 8.1.1. Place the test assembly on a (100 * 10) mm thick
granular bed, in the position in which it would be installed, see Figure 3. Apply the backfill and compact
to the minimum specified in the manufacturer’s documentation (see 5.2). Connect and apply the test
pressure as described in 8.1.3.

©1S0 2022 - All rights reserved 7
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Dimensions in millimetres

2100

<
d

Key

1 vacuum $ource

2 cover

3 seal

4  base-component
5 tank/tesf box

Figure 3 — Test set-up when testing in a test box

8.3 External pressure testing with the-assembly submerged in a water tank

Prepare the|test assembly as describednin'8.1.1.

It is permitted to cut back the riser shaft to a height of 300 mm above the top of the outlets and inl¢ts of
the main channel(s).

Place the asfembly in the water tank and fill the annular space between tank and assembly with water.
Lock the lid [of the tank if¥position leaving access to the open top of the inspection chamber or manhole

(see Figure 4).

Connect a pressuresource and pressure-measuring device to the tank, apply the external test pregsure
(see 5.5) angl maintain the pressure for the duration of the test, within a tolerance of +2 %.
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