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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main t
adopted by
Internationg
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ISO 112964
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— Part 1:
Part 3:
Part 4:

Part 7:

Lining with
of a Part 5.

sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication "as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

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

7 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for
fluids.

consists of the following parts, under the general title Plastics,piping systems for renovatiol
d non-pressure drainage and sewerage networks:

General

Lining with close-fit pipes
Lining with cured-in-place pipes
Lining with spirally-wound pipes

continuous pipes is to form the subject of a'Part 2 and lining with discrete pipes is to form the suk
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The System Standard, of which this is Part 7, specifies the requirements for plastics piping systems of various
materials used for renovation of existing pipelines in a specified application area. System Standards for
renovation specify procedures for the following applications:

Thelse System Standards are distinguished from those for conventionally installed plastics pipi

bec
This

Eadh of the System Standards comprises a Part 1 (general) and all applicable renovation techn

relal

The]
the

pipgs. For complementary information;-se€ 1ISO 11295. Not all technique families are applicable tg

of a

ren

Figu
othe

A cInsistent structure of clause’headings has been adopted for all parts to facilitate direct compari

plastics piping systems for renovation of underground non-pressure drainage and sewerage networks (this

application);

plastics piping systems for renovation of underground drainage and sewerage networks unde

r pressure;

plastics piping systems for renovation of underground water supply networks;

plastics piping systems for renovation of underground gas supply networks.

huse they set requirements for certain characteristics in the as-installed condition, after site

fed parts from the following:

Part 2: Lining with continuous pipes;
Part 3: Lining with close-fit pipes;

Part 4: Lining with cured-in-place pipes;
Part 5: Lining with discrete pipes;

Part 7: Lining with spirally-wound pipes.

relevant other part. For example, Parts\d-and 2 specify the requirements relating to lining with

pplication and this is reflected in the’part numbers included in each System Standard.

vation technique families.

re 1 shows the common structure and the relationship between ISO 11296 and the System S{
r application areas:

ng systems
processing.

is in addition to specifying requirements for plastics piping system compongnts; as manufactdred.

que family-

requirements for any given renovation teehnique family are given in Part 1, applied in conjlinction with

continuous
every area

BONS across

andards for
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Vi

Plastics piping systems

Renovation

Applications

Gas supply networks
| Water supply networks

Drainage and sewerage networks
under pressure

Non-pressure drainage
and sewerage networks

System Standards
| 1ISO 11299
| ISO 11298
ISO 11296 I
|

Part 1: General
Part 2: Lining with continuous pipes
Part 3: Lining with close-fit pipes
Part 4: Lining with cured-in-place pipes
Part 5: Lining with discrete pipes
— Part 7: Lining with spirally-wound pipes

Clause 1: Scope

Clause 2: Normative references

Clause 3: Terms and definitions

Clause 4: Symbols and abbreviated terms

Clause 5: Pipes at the "M" stage

Clause 6: Fittings at the "M" stage

Clause 7: Ancillary components

Clause 8: Fitness for purpose of the igstalled lining system at the "I" stage
Clause 9: Installation practice

Figure 1 —Forimat of the renovation System Standards
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INTERNATIONAL STANDARD ISO 11296-7:2011(E)
Plastics piping systems for renovation of underground
non-pressure drainage and sewerage networks —

Part 7:

Lining with spirally-wound pipes

1 [Scope

Thig part of ISO 11296, in conjunction with Part 1, specifies requirements and test methods for pipgs which are
fornped on site by spirally winding and jointing a pre-manufactured profiled plasticsstrip, or a profiled plastics
strip and integral locking joiner strip, and used for the renovation of underground non-pressure dfainage and
sewerage networks.

It af

plies to spirally-wound pipes of fixed or variable diameter installed hy ene of two methods.

Thelfirst method employs a dedicated winding machine in front of the open end of an existing pipg¢line, e.g. in
a mpnhole. The pipes thus formed are simultaneously inserted into.the existing pipeline by the winding forces,
and|by certain techniques can also be expanded in diameter after or during insertion.

The| second method employs a dedicated winding machine ‘which forms the pipe as it traverses [the existing
pipgline from one manhole to the next.

It covers spirally-wound pipes of fixed or variablezdiameter made of profiled plastics strips, wit:|: or without
steql stiffening elements, of unplasticized poly(vinyl chloride) (PVC-U) with integral locking mecharism or high
denpity polyethylene (HDPE) with integrally wélded joints.

2 |Normative references

The]| following referenced documents are indispensable for the application of this document{ For dated
references only the edition citéd-applies. For undated references, the latest edition of the referencefd document
(including any amendments) applies.

ISO| 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ISO| 1791, Plastics-= Determination of Charpy impact properties — Part 1: Non-instrumented impact test
ISO| 306, Plastics — Thermoplastics materials — Determination of Vicat softening temperature (V|ST)

ISO| 52715 Plastics — Determination of tensile properties — Part 1. General principles

ISO

plastics

ISO 4427 (all parts), Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply

ISO 4435, Plastics piping systems for non-pressure underground drainage and sewerage — Unplasticized
poly(vinyl chloride) (PVC-U)

ISO 4948-2, Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to main
quality classes and main property or application characteristics

ISO 6259-1, Thermoplastics pipes — Determination of tensile properties — Part 1: General test method
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ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1: Durometer

method (Sh

ore hardness)

ISO 9967, Thermoplastics pipes — Determination of creep ratio

ISO 9969, Thermoplastics pipes — Determination of ring stiffness

ISO 11296-1, Plastics piping systems for renovation of underground non-pressure drainage and sewerage
networks — Part 1: General

ISO 11296-4:2009, Plastics piping systems for renovation of underground non-pressure drainage and sewerage

networks

Part 4: Linina with cured-in-place nines
7 r =T

EN 1979, A
Determinat

EN 14364:
reinforced t
fittings and

3 Terms and definitions

For the pur

341

spirally-wdg
pipe formeg
locking join

3.2
seam

joint betwegn adjacent profiled plastics strips formed:by an integral locking mechanism and/or seam sealg

3.3
integral loq
mechanical

3.4

seam sealant

thermoplas

make the s¢am leaktight

3.5

Plastics piping and ducting systems — Thermoplastics spirally-formed structured-wall-pipe
on of the tensile strength of a seam

Y006, Plastics piping systems for drainage and sewerage with or without preSstire — Gl
hermosetting (GRP) plastics based on unsaturated polyester resin (UP) — Specifications for pij
joints

poses of this document, the terms and definitions given in ISO 14296-1 and the following apply

und pipe
by continuously winding and joining a profiled plastics,strip, or a profiled plastics strip and intg
br strip

tking mechanism
interlock achieved by suitabletdesign of the edges of the extruded profile

ic or adhesive material-added to the integral locking mechanism or profiled plastics strip surfag

close fit
location of

interferencg

NOTE

e outside-of the installed liner relative to the inside of the existing pipeline, which may either b
fit oninclude a small annular gap resulting from shrinkage and tolerances only

or

hSS-
bes,

gral

nt

e to

liners are not subject to shrinkage.

3.6

close-fit spirally-wound pipe
continuous lining pipe wound from a profiled plastics strip, with or without steel reinforcement, expanded or
wound in place to achieve a close fit to the existing pipeline

© 1SO 2011 — All rights reserved
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4 Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviated terms given in ISO 11296-1 and the following
apply.

41 Symbols

Aw cross-sectional area of the profiled plastics strip mm2/mm
de outside-diameter mm

ea height of neutral axis of the strip above its base mm

eo overall profile height mm
ew,npin mMinimal waterway wall thickness mm

ew waterway wall thickness at any point mm

e encapsulation thickness at any point mm

€2 encapsulation thickness at any point mm

Iy second moment of area of the strip mm#4/mm
Is length of the specimen for short-term tensile force resistance test of the locked seam mm

S ring stiffness of the pipe kN/m?2

w effective width of the strip mm

Ws width of the specimen for short-term tensile force resistance test of the locked seam mm

4.2| Abbreviated terms

EPDM ethylene-propylene-diene ‘monomer
GRP glass-reinforced thermosetting plastic
HDPE high density polyethylene

PE polyethylene

PV(-U unplasticized poly(vinyl chloride)
SWP spirally-wound

5 i “M~-stage

This clause specifies requirements for profiled plastics strips, and the material classification of any steel
stiffening elements incorporated, prior to winding into a pipe. For requirements for the wound pipe, see Clause
8.

5.1 Materials
The material of the profiled plastics strip shall be unplasticized poly(vinyl chloride) (PVC-U) or high density

polyethylene (HDPE), to which are added those additives needed to facilitate the manufacture and/or installation
of pipes conforming to this part of ISO 11296.

© 1SO 2011 — Al rights reserved 3
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Depending on the design of the profiled plastics strip, the seam sealant shall comprise one or more of the

following m

aterials:

— thermoplastics elastomers (e.g. HDPE, EPDM, silicone);

— adhesives (e.g. amorphous poly-alpha-olefin).

Only virgin and own reprocessable materials, as defined in ISO 11296-1, are permitted for the profiled plastics
strips and seam sealant. The material(s) used for the seam sealant shall be declared by the manufacturer of

the profiled

Any steel

equivalent i
element, w
specific apy

NOTE 1 [

NOTE2 §
protective lay
also be exp9

plastics strips.

fiffnning nlnmnnfe, inr‘lnriing material grndn classified in accordance with 1SQO 4948.2 or

ther

hternational or national standard, shall be declared by the supplier. The material of any stiffe

lication.
etailed specification of non-plastics materials is outside the scope of this part of ISO 11296
ome sewage effluents and groundwater contaminants potentially corrosive to steehcan penetrate a

sed to risk of damage.

5.2 Genlral characteristics

When view
from scorin

5.3 Material characteristics

The materia
to the requi

Thermoplag
and HDPE
material req

d without magnification, the surfaces of the profiled plastics/strips shall be smooth, clean and
j, cavities and other defects which would prevent conformity to this part of ISO 11296.

rements given in Tables 1 and 2.

uirements of Table 3.

Table 1 — Materialcharacteristics of PVC-U profiled plastics strips

hing

nether or not encapsulated, shall in all cases be approved by the client for the environment df its

thin

er of PVC-U or HDPE. Depending on the profile design and installation technique,.such protective layerq can

free

| of the profiled plastics strip when extruded to g flat plate of thickness 3 mm to 6 mm shall conform

tics used as seam sealants shall conform“to the material requirements of Tables 1 and 2 for PVC
respectively. Thermoplastic elastomers (e.g. EPDM) used as seam sealants shall conform td the

L . Test parameters
aractgristics equirements est metho
Ch terist R t b " Val Test method
arameter alue
Modulus of glasticity, 25000 MPa Speed of testing (1 +0,2) mm/min 1SO 527-2
E (tensile) v Specimen Type 1B
Tensile strepgth ) )
longitudinal =35 Mpa Spesepdegif testing (5+ %{E;)erqrglmm SO 5271
Elongation at break >40 %
Specimen Type 1
2Yals
gﬂi;pﬁr:m >0 kIIm? Direction of blow Flatwise SO 1791
9 Notch Double V, Type A
4 © 1SO 2011 — Al rights reserved
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Table 2 — Material characteristics of HDPE profiled plastics strips

Characteristics

Requirements

Test parameters

Test method

Parameter Value
Modulu.s of elasticity, > 800 MPa Speed of testing (1 +£0,2) mm/min 1SO 527-2
E (tensile) Specimen Type 1B
Tensile strength > 15 MPa ) )
longitudinal 2 Speed of testing (100 £ 10) mm/min 1SO 6259-1
- Specimen Type 1B
Elongation at break > 300 %
Table 3 — Material characteristics of thermoplastic elastomer sealants
e . Test parameters
Characteristics Requirements Testmethod
Parameters Value
Ternsile strength . .
lonpitudinal =1 MPa Speed of testing 500 mmi/min 190 37
- Specimen Type 1
Elopgation at break >200 %
Shere hardness A 305 ISO[7619-1

5.4| Geometric characteristics

The|dimensions and section properties including tolerances of the profiled plastics strips shall be declared by
the profile plastics strips supplier.

The|declared values shall conform to the requirements given in Table 4, where applicable.

Table 4 — Profiled plastics’strip dimensions and section properties

Characteristics Symbol Units Requirements

Prdfiled strip dimensions eo mm declared value but not less than 4,5 mm
ew mm declared value but not less than 1,4 mm
ea mm declared value
eq mm declared value but not less than 1,4 mm
e mm declared value but not less than 1,4 mm
w mm declared value
Aw mm2/mm declared value
Iw mm#4/mm declared value

Minimum ‘outside diameter of wound pipe de min mm declared value 2

MaEimum outside diameter of wound pipe | de max mm declared value P

2 de min shall be limited by the maximum allowable winding strain in the profile strip.

b de max shall be limited by the minimum pipe ring stiffness requirement (see 8.5).

The profiled plastics strip supplier shall assign to each profile strip a unique product code (see 5.8) for which
the dimensions and section properties listed in Table 4 shall be declared.

An example of a profiled plastics strip excluding the seam is illustrated in Figure 2 a). An example of a profiled

plastics strip with encapsulated steel is illustrated in Figure 2 b).

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=f18f1e27df055746dee2ecd30fdeea17

ISO 11296-7:2011(E)

The overall
micrometer
determined
plastics stri

5.5 Mechanical characteristics

No mechan

5.6 Physgical characteristics

The profiled

|
Y i
® | $
K | T
5 .
| w |
a) Example of a cross-section of a profiled plastics strip
Y 62
2 $
4
i} ]
) Example of a cross-section of a profiled plastics strip with encapsulated steel

Figure 2 — Examples of profiled plastics strips

profile height e, and the waterway wall thickness ey (see“Figure 2) shall be measured wi
accurate to within 0,1 mm, or by an equivalent method. The Vvalues of ¢; and ey at any point sha
as the respective averages of four measurements of each made within a 1 m length of the pro
D.

cal requirements apply at the “M” stage.

plastics strip shall confornTtorthe physical requirements of Table 5.

Table 5 — The Vicat softening temperature of profiled plastics strips

th a
I be
filed

e . Test parameters
Characferistic Requirement Test method
Parameter Value
PVC
. Declared value but . .
Vicat|B 50 not less than 75 °C Test piece thickness >3 mm ISO 306
HDPE
. Declared value but . .
Vicat A 50 not less than 100 °C Test piece thickness >3 mm ISO 306
5.7 Jointing

The renovation of long, large diameter pipelines may require jointing of the profiled plastics strip and this shall
be performed in accordance with the manufacturer’s specification.

5.8 Mark

ing

The marking shall conform to 5.8 of ISO 11296-1:2009.

© 1SO 2011 — All rights reserved
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The requirements of items b) and c) of 5.8 of ISO 11296-1:2009, shall be covered by marking the profiled
plastics strip code specified in 5.4.

6

Fittings at the “M” stage

External saddles shall be of PVC-U, PE or GRP meeting the requirements and test methods of ISO 4435,

ISO

4427 (all parts) or 6.5 of EN 14364:2006, respectively.

Cured-in-place lateral connection collars shall conform to Clause 6 of ISO 11296-4:2009.

NOTE——Foran-iHusiration-of-an-external-saddiesee-Figure-B-1-

7

Thig

8

8.1

The
defi

8.2

The

Ancillary components

part of ISO 11296 is not applicable to any ancillary components.

Fitness for purpose of the installed lining system at the “I’’ stage

Materials

hed in 5.1.

General characteristics

re shall be no damage to the profiled plastics strip.due to the winding process which would pre

for purpose of the installed lining system.

8.3

The

8.4

The
plas

8.5

The
the

sha
inc

Material characteristics

material characteristics shall conform to 5.3.

Geometric characteristics

outside diameter de 0f.SWO pipe shall be within the range de min t0 de max, as declared by
tics strip supplier. Itshall also be within the range of capability of the dedicated winding machi

Mechanical\characteristics

ring stiffAess and creep ratio values of the largest and smallest diameter SWO pipes which can |
Hedicatedwinding machine from each profiled plastic strip, including any integral steel stiffenin
| beldéclared by the profiled plastics strip supplier. Where the profiles plastics strip is designed
prijunction with a separate steel stiffening element incorporated at the time of winding, the ring s

spirally-wound pipe and any fittings may consist of different material components selected fronp the ranges

vent fitness

the profiled
ne.

e wound by
g elements,
to be used
tiffness and

creep ratio values of the largest and smallest SWO pipe wound from the profiled plastics strip on |
be declared in addition to those of the combined product.

s own shall

When tested in accordance with the methods given in Table 6, as applicable, pipes, taken from actual or
simulated installation in accordance with 9.4 shall have mechanical characteristics conforming to Table 6.

NOTE

value and modulus of elasticity, E, of the profiled plastics strip.

© 1SO 2011 — All rights reserved

Due to the influence of winding stresses, ring stiffness values cannot be predicted by calculation from the I


https://standardsiso.com/api/?name=f18f1e27df055746dee2ecd30fdeea17

ISO 11296-7:2011(E)

Table 6 — Mechanical characteristics of SWO pipes as installed, including any stiffening elements

bThe test m
steel stiffen

e . Test parameters
Characteristics Requirements Test method
Parameters Value
Ring stiffness Declared value, but ISO 9969P
not less than 0,5 kPa
Creep ratio? Declared value, but ISO 99670
not greater than 2,5
Tensile strength of Declared value, but Test piece width (15 +0,5) mm EN 1979
alocked seam not less than 4 N/mm Distance between | Both grips at (10 + 1) mm
grips of the seam border
Speed of testing 5 mm/min
aThe creep fatio required is a 50-year value.

ethods in ISO 9969 and ISO 9967 shall be applied to SWO pipes incorporating integral or Separately wo
ng elements in the same way as specified for pipes comprising thermoplastics materiahonly.

ind

8.6 Phy

The physic

8.7 Addi

Additional g

Tcal characteristics

| characteristics shall conform to 5.6.

kional characteristics

haracteristics of the installed pipe shall conform to 8.7,0f ISO 11296-1:2009.

8.8 Preppration of samples

The ends d

opening of

f samples cut from SWO pipes for testing.purposes shall be secured as appropriate to pre
he locked seam.

8.9 Adhésives

The adhesi
The adhesi

e shall be as specified by thesmanufacturer of the profiled plastics strip.

e shall have no detrimental effects on the properties of the SWO pipe and shall not cause the

to fail to copform to Table 6.

9 Instal

9.1 Prep

No special

ation practice

pratory-work

equirements apply.

vent

Dipe

9.2 Storage, handling and transportation of profiled plastics strips and fittings

Storage, handling and transportation of profiled plastics strips, sealant materials and fittings shall conform to
9.2 of ISO 11296-1:2009.

9.3 Equi

pment

All technique-specific equipment shall be documented in the installation manual. Only winding machines
dedicated to the chosen profiled plastics strip shall be used.

The relevant machine settings for each individual profile plastics strip and external diameter de of the SWO pipe
shall be documented in the installation manual.

© 1SO 2011 — All rights reserved
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9.4 Installation

The SWO pipe shall be formed by spirally winding and jointing a pre-manufactured profiled plastics strip, with
or without integral or separate steel-stiffening elements, using one of two methods.

=2

b) Method 1b: Expanded-close-fit liner from the manhole

1

2

==
1 = .

) Method 2: Close-fit or controlled fixed diameter liner from pipe traversing winding machine

profiled plasti€s strip
windingsmachine
pulling'Wwire

prithary lock

elastomeric adhesives
lubricating sealant
wire

1
2
3
4
5 secondary lock
6
7
8
9 profiled strip sliding behaviour

Figure 3 — Insertion of spirally-wound pipe

Method 1 employs a dedicated winding machine in front of the open end of an existing pipeline, e.g. in a
manhole. The pipes thus formed are simultaneously inserted into the existing pipeline by the winding forces,
e.g. in a manhole as illustrated in Figure 3. Pipes installed by this method may either be of fixed diameter [see

© 1SO 2011 — Al rights reserved 9
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Figure 3 a)] or be progressively expanded to be in close contact with the existing pipeline [(see Figure 3 b)],
depending on the SWO product employed.

Method 2 employs a dedicated winding machine that forms the pipe as it traverses the existing pipeline from
one manhole to the next to install a liner in close contact with the host pipe or at a controlled fixed diameter
within the host pipe (see Figure 3).

After insertion, fixed diameter SWO pipes shall be fixed in the existing pipeline by grouting the annular space
using materials and procedures in accordance with manufacturer’s specifications. SWO pipes installed as
close-fit liners do not require grouting.

NOTE 1

are outside the scope of this part of ISO 11296) can lead to damage to the SWO pipe (excessive deformation and rotltion

of the pipe).

g
N

NOTE 2
due to defled
diameter of t

In all cases
documente

The installation manual shall specify all parameters and details necessary to aehieve a successful installg

including th

9.5 Proc

Process-re

9.6 Linin

The installation manual shall specify how the locked seam is secured when cutting the profiled plastics str

remove the

9.7 Recd

Reconnecti
Where cur
ISO 11296-

Lateral con
the structur

Proven me
manual for

WO pipes installed as close-fit liners do not generally require grouting to fix their line and level but, w|
tion offsets or other reasons the internal shape of the existing pipeline departs significantly from the ou
he liner, filling of excessive annular space can be required for stability depending on structural design.

, measures shall be taken to prevent grout entering any lateral pipes. These measures sha
1 in the installation manual.

e minimum temperature during the installation process.

pss-related inspection and testing

ated inspection and testing shall conform to 9.5 of IS©@,11296-1:2009.

g termination

winding machine.

nnecting to existing manholes’and laterals

bns to existing manholes andaterals shall conform to the requirements of 9.7 of ISO 11296-1:2
ed-in-place lateral connection collars are used, their installation shall conform to 9.7
4:2009.

nection fittings, in€enjunction with any locally applied grout, shall in all cases be capable of repla
bl function of any jprofile ribs and/or steel stiffening elements severed to create the lateral oper

hods forsreConnecting and sealing lateral connections shall be documented in the installg
bach S\WO pipe system. Examples of such methods are described in Annex B.

9.8 Fina

ich

here
side

| be

tion

p to

D09.
of

Cing
ing.

tion

inspection and testing

Final inspection and testing shall conform to 9.8 of ISO 11296-1:2009.

9.9 Documentation

The documentation shall conform to 9.9 of ISO 11296-1:2009.
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Annex A
(normative)

Spirally-wound pipe — Test method for watertightness in a defl
condition

ected

Scope

Thig annex specifies the test method regarding watertightness of SWO pipes in a deflected condit

A.4 Principle

A tg
wat
sub
leak

A3

The

Key

age. To pass the test, the SWO pipe shall exhibit no leakage during.the specified test period.

Apparatus

apparatus is shown schematically in Figures A.1 and@A.2.

7a

Closure valve

pir release valve

5ealing device

pressurization device (e.g. pump)
pipe support

flat strface

on.

st piece of SWO pipe of minimum 5 m length is sealed at its ends, placed.on a flat surface and filled with
br. During the test, the SWO pipe is held at a predetermined longitudinal-bending radius. The $WO pipe is
ected to internal water pressure for a certain period of time, during«which it is continuously mionitored for

N O 0o~ WODN -

()

Minimum: greater of 10de and 5 000 mm.

Figure A.1 — Cross-section of SWO pipe showing schematic layout for the watertightness test

with a bending radius
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10°
o

Key
closure Valve

air releage valve

sealing device

pressurization device (e.g. pump), not shown
pipe supjport

flat surface

fixed radjus loading element

applied Ipad

0N R WN

Figure A[2 — Horizontal projection of SWO pipe showing-sehematic layout for the watertightness
test with a bending radius

The apparajtus used for watertightness testing shall comprise:

a) acomgpression testing machine, with a fixed radius loading element attached as shown in Figure A.2;
b) a flat spirface;

c) internal sealing devices, e.g. inflatable plugs, capable of carrying the force due to the internal test presgure;
d) devices for filling with water and for releasing of air, each including a closure valve;
e) a presgure gauge calibrated-o be read accurately to the nearest 0,001 MPa;

f) a presgurization deviceye.g. a pump;

g) a chrogometer;

h) an ultravioletight detection system.

Alternative a“ylullclltb ofthe—fuittest apparatus—are pcllllibbibic forreasonsof plabtiua“ty andtoensure the
proper support of the SWO pipe, as may be required for large diameter watertightness testing.

A.4 Test piece

The minimum SWO pipe length between the sealing elements shall be the greater of 10dem or 5 m. The length
and radius of the loading element shall be such as to produce an angular deflection of 10° of the SWO pipe
between its supports, as shown in Figure A.2. The length of the test piece shall be limited to 20 m. This test
shall be deemed to pass if the requirements are achieved with the required longitudinal bending radius but
reduced bend angle.

12 © 1SO 2011 — Al rights reserved
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A.5 Test procedure

The test shall be carried out at a temperature between 10 °C and 30 °C. The temperature at which the testing
is conducted shall be recorded. Changes in ambient temperature during the test shall not exceed £2 °C.

The test piece shall be filled with water mixed with a fluorescent dye. The air shall be released during water filling
to avoid internal pressure higher than atmosphere. The specimen shall remain filled with water at atmospheric
pressure for 5 min before the air release valve is closed. The internal pressure shall then gradually be raised in
not less than 5 min until it reaches 0,05 MPa above atmospheric pressure at the air release valve.

The pressure of 0,05 MPa above atmospheric shall be maintained for 15 min. Pressure drop due to expansion
of the Test piece shall be avoided by Increasing the miernal pressure so as to mainiain a congtant gauge
reading of 0,05 MPa.

The| outer surface of the SWO pipe shall be continuously monitored throughout the whole test prfocedure for
lealage of the fluorescent dye under ultraviolet light during the test procedure.

Thel outer surface of the SWO pipe shall remain free of visible leakage or weeping,for the wholg¢ of the test
peripd.

A.q Test report

Theltest report shall include the following information:

a) |a reference to this part of ISO 11296, i.e. ISO 11296-7:2044;
b) |the name of the profiled plastics strip supplier and the>dédicated winding machine;
c) |type/code and declared values of the profiled plastics strip;
d) |date of production of SWO pipe;

e) |measured dimensions of the test piecej

f) |load and radius applied to the test piece;

g) |temperature during test;

h) |graph of internal pressure versus time;

i) |record of any leakage or weeping during the test period;

j) |date of testings

© 1SO 2011 — Al rights reserved 13
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