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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-governm

ental, in liaison with 1SQ_ also take part in the work 1SO collaborates closely wit
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting:Publication 3

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of ¢
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 138, Plastics ‘pipes, fittings and valves fq
uids, Subcommittee SC 6, Reinforced plastics pipes and fittings for all applications.
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Plastics piping systems for pressure and non-pressure
drainage and sewerage — Glass-reinforced thermosetting

plastics (GRP) systems based on unsaturated polyester (UP)
resin

1

This

thernposetting plastics (GRP) based on unsaturated polyester resin (UP) for-drainage or sews

witho

This
end t

NOTH
provig

This

DN 4
50 °C
stiffn

Claus
or se

Claus

Bcope
nternational Standard specifies the properties of piping system components made from gla
ut pressure, as well as the properties of the system itself.

nternational Standard is applicable to GRP-UP piping systems, withflexible or rigid joints w
hrust load-bearing capability, primarily intended for use in buried.installations.

Piping systems conforming to this International Standard can also be used for non-burig]
ed the influence of the environment and the supports are considered in the design of the pipes, fittingd

International Standard is applicable to pipes, fittings and their joints of nominal sizes fr
D00 which are intended to be used for the conveyance of drainage or sewerage at tempe
, with or without pressure. In a pipework systeém, pipes and fittings of different nominal
bss ratings may be used together.

e 4 specifies the general aspects of. GRP-UP piping systems intended to be used in the fiel
Wwerage with or without pressure.

The

for the test methods referred to.in this International Standard.

Clauge 6 specifies the.€haracteristics of fittings made from GRP-UP, with or without a therr
thernjosetting resin Jliner, intended to be used in the field of drainage or sewerage. Clause 6
dimepsional and performance requirements for bends, branches, reducers, saddles and flang
Clauge 6 is applicable to fittings made using any of the following techniques:

e 5 specifies the characteristics of pipes made from GRP-UP with or without aggregates
ipes may have a thermoplastics or thermosetting resin liner. Clause 5 also specifies the teg

5s-reinforced
rage with or

th or without
d applications
and joints.

bm DN 50 to

Fatures up to
pressure and

H of drainage

and/or fillers.
t parameters

noplastics or
specifies the
ed adaptors.

a) brication from straight pipes;
b) oulding by

1) filament winding,

2) tape winding,

3) contact moulding,

4) hot or cold compression moulding.
© 1SO 2004 - All rights reserved
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Clause 7 is applicable to the joints to be used in GRP-UP piping systems to be used for the conveyance of
surface water or sewerage, both buried and non-buried. It covers requirements to prove the design of the joint.
Clause 7 specifies type test performance requirements for the following joints as a function of the declared

nominal pres

sure rating of the pipeline or system:

socket-and-spigot (including double-socket) joints or mechanical joints;

ocket-and-spigot joints;

cemented or wrapped joints;

a)

b) locked s
c)

d) bolted fl
2 Normg
The followin
references,

document (in

ISO 75-2:20(
ebonite

ISO 161-1, 1
pressures —

ISO 527-4,
orthotropic fi

ISO 527-5, F
reinforced pl

hnge joints.

tive references

g referenced documents are indispensable for the application of this doesument. For
bnly the edition cited applies. For undated references, the latest edition of the refere
cluding any amendments) applies.

3, Plastics — Determination of temperature of deflection under-load — Part 2: Plastics
[hermoplastics pipes for the conveyance of fluids — Nominal outside diameters and no

Part 1: Metric series

Plastics — Determination of tensile properties\— Part 4: Test conditions for isotropig
bre-reinforced plastic composites

Plastics — Determination of tensile propefties — Part 5: Test conditions for unidirectional
hstic composites

ISO 2078, Textile glass — Yarns — Designation

ISO 2531, D
ISO 3126, Pi

ISO 4200, P
length

ISO 7432:20
design of loc|

ictile iron pipes, fittings, ac¢essories and their joints for water or gas applications
astics piping systems —)Plastics components — Determination of dimensions

ain end steel tubes, welded and seamless — General tables of dimensions and masses pe

D2, Glass=*reinforced thermosetting plastics (GRP) pipes and fittings — Test methods to proy
ked socket-and-spigot joints, including double-socket joints, with elastomeric seals

Hated
nced

and

minal

and

fibre-

r unit

e the

ISO 7509, Plastics piping systems — Glass-reinforced thermasetting plastics (GRP) pipes — Determinat

time to failure under sustained internal pressure

on of

ISO 7511:1999, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings —
Test methods to prove the leaktightness of the wall under short-term internal pressure

ISO 7685, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes — Determination of
initial specific ring stiffness

ISO 8483:2003, Glass-reinforced thermosetting plastics (GRP) pipes and fittings — Test methods to prove the
design of bolted flange joints

© ISO 2004 — All rights reserved
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ISO 8513:2000, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes —
Determination of longitudinal tensile properties

ISO 8521:1998, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes —
Determination of the apparent initial circumferential tensile strength

ISO 8533:2003, Glass-reinforced thermosetting plastics (GRP) pipes and fittings — Test methods to prove the
design of cemented or wrapped joints

ISO 8639:2000, Glass-reinforced thermosetting plastics (GRP) pipes and fittings — Test methods for
leaktightness of flexible joints

I1ISO/T
Part

ISO
prove

ISO 1
ring

ISO 1
bend

ISO 1
fitting

ISO 1
Dete

ISO 1
Metri

ISO 1
ring 1

ISO 1
intern

EN 6
appli

EN 6
appli

10466, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP)pipes — Té

'R 10465-3, Underground installation of flexible glass-reinforced thermosetting resin.(G
B Installation parameters and application limits

the resistance to initial ring deflection

0468, Glass-reinforced thermosetting plastics (GRP) pipes — Deterniination of the long-
reep stiffness under wet conditions and calculation of the wet creep_factor

0471, Glass-reinforced thermosetting plastics (GRP) pipes.-*)Determination of the long-
ng strain and the long-term ultimate relative ring deflection . urder wet conditions

0928:1997, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP
s — Methods for regression analysis and their use

0952, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes a
'mination of the resistance to chemical attack from the inside of a section in a deflected cond

1922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and toleranc
C series

4828, Glass-reinforced thermosetting plastics (GRP) pipes — Determination of the long-
claxation stiffness under wet-conditions and calculation of the wet relaxation factor

5306, Glass-reinforced thermosetting plastics (GRP) pipes — Determination of the resistg
al pressure

B1-1, Elastomeric seals — Materials requirements for pipe joint seals used in water &
Cations << Part 1: Vulcanized rubber

B1-2,. Elastomeric seals — Materials requirements for pipe joint seals used in water &

RP) pipes —

st method to

ferm specific

erm ultimate

pipes and

hd fittings —

ition

ps — Part 1:

ferm specific

nce to cyclic

nd drainage

nd drainage

cations — Part 2: Thermoplastic elastomers

JIS A 5350, Fibreglass reinforced plastic mortar pipes
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

nominal size

DN

alphanumerical designation of size, which is common to all components in a piping system, which is a
convenient round number for reference purposes and is related to the internal diameter in millimetres

NOTE The designation for reference or marking purposes consists of the letters DN plus a number.

3.2
declared digmeter
diameter which a manufacturer states to be the mean internal or external diameter produced in respec} of a
particular nominal size (DN)

3.3
nominal stiffness
SN
alphanumerig¢al designation of stiffness classification purposes, which has the same numerical value gds the
minimum initlal value required, when expressed in newtons per square metreAN/m2) (see 4.1.3)

NOTE The designation for reference or marking purposes consists of the letters SN plus a number.

3.4
specific ring stiffness
S
measure of {he resistance, in newtons per square metre, of:a pipe to ring deflection per metre length tinder
external load as defined by Equation (1):

g Exf (1)
dm
where
E is the apparent modulus of elasticity as determined in a ring stiffness test, in newtons per square

I is the second moment‘of area in the longitudinal direction per metre length, in metres to the fourth

12 2)

e pemngthewattthickmess, immetres<m);
dm is the mean diameter of the pipe, in metres (m) (see 3.5)
3.5
mean diameter
dm
diameter of the circle corresponding to the middle of the pipe wall cross-section and given, in metres (m), by
either Equation (3) or (4)

dn=ds—e (4)

4 © ISO 2004 — All rights reserved
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where

d; is the internal diameter, in metres (m);

de is the external diameter, in metres (m);

e is the wall thickness of the pipe, in metres (m)

3.6
initia
So

| specific ring stiffness

valu

3.7
wet ¢

Ay we
ratio

wet (¢
same

NOTH

3.8

£ O bio: <l I ot H ol <l H I laYa Wy faX oY ~EH s ry
Ul o U aiticu wiiTCIT UTLTTTTITITICTU T avLutuarivc Wit 1oV 1O0J, 1T TITWILIUTTO PTT oYuUalc Tt

reep factor

t, creep

pf the long-term specific ring stiffness, S, e, at x years (see 4.6), determined-under sustain
onditions in accordance with ISO 10468, to the initial specific ring stiffness, S, both me4

position referred to as reference position 1
It is given by Equation (5):

Sx, 1, wet
So, 1

x, wet, creep —

wet rlelaxation factor

O, w
ratio

in weg
same

NOTE

3.9
calct

Sx, we
calcu

wher

t, relax
pf the long-term specific ring stiffness, S, wet,-abx'years (see 4.6), determined under sustain

position, referred to as reference position1

It is given by Equation (6):
S

x, 1, wet

So, 1

 x, wet, relax =

lated long-term specific ring stiffness

¢
lated value of-S'(see 4.6) at x years, obtained by Equation (7):

5+, wet =50/X & 1 wet

aY
>

N/m2)

ed loading in
sured at the

®)

ed deflection

t conditions in accordance with ISO 14828, 10 the initial specific ring stiffness, Sj, both megsured at the

(7)

X is the elapsed time, in years, specified in this International Standard (see 4.6);

a. wet IS either the wet creep factor (see 3.7) or the wet relaxation factor (see 3.8);

So is the initial specific ring stiffness, in newtons per square metre (N/m2) (see 3.6).

3.10

rerating factor

Rrp

multiplication factor that quantifies the relation between a mechanical, physical or chemical property under the
service conditions compared to the respective value at 23 °C and 50 % relative humidity (R.H.)

© IS0

2004 — All rights reserved
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3.1
nominal pre
PN

2004(E)

ssure

alphanumeric designation for pressure classification purposes which is numerically equal to the resistance of
a component of a piping system to internal pressure, expressed in bars')

NOTE

3.12
type test

The designation for reference or marking purposes consists of the letters PN plus a number.

test carried out in order to assess the fitness for purpose of a product or assembly of components to fulfil its or

their functio

s) in accordance with the product specification

3.13

nominal len
numerical dg
rounded to th

3.14

total length
distance bety
expressed in

3.15
laying lengt
total length

hth
signation of pipe length which is equal to the laying length (see 3.15), expressed in°metres
e nearest whole number

veen two planes normal to the pipe axis and passing through the exireme end points of the
metres (m)

n
of a pipe minus, where applicable, the manufacturefsirecommended insertion depth ¢

spigot(s) in the socket

3.16

normal serv
conveyance
50 years

NOTE At

3.17
working pre|

DPw
internal pres

3.18

ce conditions
pf surface water or sewage in the temperature range 2 °C to 50 °C, with or without pressur

temperatures above 35 °C, it may be necessary to rerate the pipe.

ssure

sure, excluding surge, @t)which a system is to be continuously operated, expressed in bars

maximum working pressure

maximum int
bars

3.19
surge

ernal pressure, excluding surge, at which a system can be continuously operated, express

(m),

pipe,

f the

e, for

ed in

rapid change in internal pressure, either positive or negative, caused by a change in the flow velocity

NOTE It

3.20

is expressed in bars.

surge allowance
value, expressed in bars or as a percentage of the maximum working pressure of a pipe, that can be added to
the maximum working pressure to allow for occasional fluctuations in pressure

NOTE

The value may vary depending upon the anticipated frequency of the surge conditions.

1)

1 bar = 10° N/m2 = 100 kPa (or = 0,1 MPa)

© ISO 2004 — All rights reserved
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3.21
static design pressure
maximum working pressure of a system, taking into account current and future use, fixed by the designer

NOTE It is expressed in bars.
3.22
maximum design pressure

maximum working pressure, including surge, that the designer anticipates in a system

NOTE It is expressed in bars.

3.23
non-pressure pipe or fitting
pipe or fitting subjected to an internal pressure not greater than 1 bar

3.24
pressure pipe or fitting
pipe for fitting having a nominal pressure classification, expressed in bars, greater than 1 bar pnd which is
intenfed to be used at internal pressures up to its nominal pressure in bars

3.25
burigd pipeline
pipeline which is subjected to the external pressure transmittedvfrom soil loading, including traffic and
supefimposed loads and possibly the pressure of a head of water.

3.26
non-puried pipeline
pipeline which is subjected to negative and positive pressure, forces resulting from its supports, environmental
condftions, e.g. snow and wind, and possibly the pressure of a head of water

3.27
sub-aqueous pipeline
pipeline which is subjected to an external pressure arising from a head of water and conditions puch as drag
and l{ft caused by current and wave action

3.28
desiiqn service temperature
maximum sustained temperature at which a system is expected to operate, expressed in degrees| Celsius (°C)

3.29
variance
measgure of dispersion based on the mean square deviation from the arithmetic mean

3.30
stanfard deviation
(o2
positive square root of the variance

3.31

coefficient of variation

Y

ratio of the standard deviation to the absolute value of the arithmetic mean [see Equation (8)]:

v Standard deviation of the population
Mean of the population

(8)

NOTE In this International Standard, it is expressed as a percentage.

© 1SO 2004 - All rights reserved 7
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acceptable quality level

AQL

quality level which, for the purposes of sampling inspection of a continuous series of lots, is the limit of a
satisfactory process-average percent nonconforming

3.33
projected fa

ilure pressure at 6 min

Pe
value at 6 min derived from the pressure regression line obtained from long-term pressure tests performed in
accordance with ISO 7509 and analysed in accordance with ISO 10928

3.34
projected fa

P50

value at 50 yf
in accordanc

3.35

pressure regression ratio

RR,
rati
from long-te
accordance

RR,

3.36

initial failurg pressure

Po
pressure at

ISO 8521

3.37
minimum fa

P50,97,5% LC

failure pressiire at 50 years which 97)5 % of products are required to exceed [see Equation (10)]:

P50, 97,5

3.38
minimum fa

P6, min

failure pressnrre at 6 min which 97,5 % of products are required to exceed [see Equation (11)]:

c];ofthep

P50

flure pressure at 50 years

ears derived from the pressure regression line obtained from long-term pressure-tests perfg
e with ISO 7509 and analysed in accordance with ISO 10928

rojected failure pressure at 50 years, pgq, to the projected failure pressure at 6 min, pg, obt
m pressure tests performed in accordance with ISO 7509 [see Equation (9)] and analys
vith ISO 10928

Pe

vhich failure occurs with specimens_subjected to short-term tests performed in accordance

lure pressure at 50 years

L, min

% LCL, min = PN X7%)PN, 97,5 % LCL, min

lure pressure at 6 min

rmed

hined
ed in

(9)

with

(10)

P50, 97,5 % LCL, min

P6, mn=

3.39

RR

correction factor for initial failure pressure

C

factor used to convert projected 6-min values, pg, to initial failure pressure values, p [see Equation (12)]:

(11)

(12)

© ISO 2004 — All rights reserved
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minimum initial failure pressure

P0, min
initial failure pressure, determined in accordance with ISO 8521, which 97,5 % of products are required to

exceed [see Equation (13)]:

Po, min = Pe, min XC

3.4

minimum design pressure

Po,d

(13)

desid

N initial Tallure pressure 1o ensure 97,9 7o O products will exceed pg nin [See Equation (14)]:

1
1—Y><0,01><1,96)

P0,d = Po, minx(

(14)

(15)

ficient of

n installed in
st 50 years

3.42

minimum mean failure pressure at 50 years

P50, mpean, min

failurg pressure at 50 years which 50 % of products are required to exceed [see Equation (15)]:
A50, mean, min = PN x 7, PN, mean

wherge PN is expressed in bars

3.43

AQL [multiplier

MPLo

multiplier, whose value is dependent upon the specified AQL (see 3.32), that is used with the coe

variation (see 3.31)

EXAMPLES If the AQL = 6,5 %, then MPLydgp = 1,51. If the AQL = 2,5 %, then MPLiggt = 1,96.

3.44

tensile safety factor

T

safety factor which is applied.to-the tensile strength of a product

3.45

tensile safety factorrelated to psp 97,5 LcL, min

Th, PN, 97,5 %, min

safety factor which-is applied to the nominal pressure (PN) to ensure that 97,5 % of products whg

the gfound canoperate at a working pressure, p,, (see 3.17), equal to PN without failure for at lea

NOTE For further information, see ISO/TR 10465-3.

3.46

relative ring deflection

Vldm

ratio of the change in diameter of a pipe, y, in metres, to its mean diameter, dy, (see 3.5)

NOTE It is derived as a percentage from Equation (16):

Relative ring deflection = -2 %100

© IS0

m
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3.47
projected in
Yoldp,

itial relative ultimate ring deflection

projected deflection value at 2 min derived from the ultimate deflection regression line obtained from long-term
ultimate deflection tests performed in accordance with ISO 10471 and analysed in accordance with ISO 10928

NOTE

3.48

It is expressed as a percentage by multiplying by 100.

minimum initial relative specific ring deflection before bore cracking occurs

(V2, bore/dm)m
initial relativ

in

ed in

accordance

NOTE It
3.49
minimum in
(V2, struct/dm)r
initial relative
accordance
NOTE It
3.50
extrapolated
Yu, wet, x/dm
deflection va
term deflect
accordance

NOTE It

3.51

minimum lo
(Vu, wet, x/dm)
required min
obtained fron

NOTE It

3.52
extrapolated

Yeorr, xldm
deflection va

deflection tes

deflection-at 2 min which 3 tast pinr\n IS rnqllirnd to-nass-without bore r\rar\l{ing when tes
gehecHO At RHRA-WHGAa16eSHPi 15— HFe G0 WHAOUEDO! Facxg—-whel—+

vith ISO 10466

s expressed as a percentage by multiplying by 100.

tial relative specific ring deflection before structural failure occurs

hin

deflection at 2 min which a test piece is required to pass without structural failure when tes
vith ISO 10466

s expressed as a percentage by multiplying by 100.

long-term relative ultimate ring deflection

ue at x years (see 4.6) derived from the ultimate ‘deflection regression line obtained from
on tests performed under wet conditions in-accordance with I1ISO 10471 and analys
vith 1ISO 10928

s expressed as a percentage by multiplying by~100.

hg-term relative ultimate ring deflection

min

mum extrapolated value at x)years (see 4.6) derived from the ultimate deflection regressio
h long-term deflection tests performed under wet conditions in accordance with ISO 10471

s expressed as a pereentage by multiplying by 100.

long-term'relative ring deflection in a corrosive environment

lue at xyears (see 4.6) derived from the deflection regression line obtained from long
ts performed in a corrosive environment in accordance with ISO 10952

ed in

long-
bd in

n line

Hterm

NOTE Iti

3.53
relative ring

Mtest, dm

s expressed as a percentage by multiplying by 100.

deflection for a test lasting r hours

relative ring deflection required for test pieces to resist for th in a test performed in accordance with
ISO 10952 in a corrosive environment

NOTE Iti

10

s expressed as a percentage by multiplying by 100.
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deflection constant

K

t
value used for the calculation of the percentage ring deflection required for test pieces to resist for ¢ h in a test
performed in accordance with ISO 10952 in a corrosive environment

NOTE It is expressed as a percentage by multiplying by 100.

3.55

ultimate deflection regression ratio

RR, av

ratio ef-the-exirapolated-long-term-relative-ultimatering-deflection-at xvears{ses-4.6) ld.
i 5 ) J \ 77U, Wet, x

to the projected initial ultimate ring deflection, y,/d,, (see 3.47), obtained from long-term
deflegtion tests performed in accordance with ISO 10471 [see Equation (17)] and analysed in:acq

ISO 10928

R _ Yu, wet, x ldm

SV yaldny

3.56
angular deflection
)
anglg between the axes of two consecutive pipes (see Figure 1), expressed in degrees (°)
3.57
draw
D

longifudinal movement of a joint (see Figure 1), expressed in millimetres (mm)

3.58

total[draw

T
sum

angular deflection (see Figure 1), expressed in millimetres (mm)

3.59

misajignment

M
amo

millinpetres (mm)

3.60
flexi
joint

NOTH Flexible joints which have resistance to axial loading are classified as end-load-bearing.

bf the draw, D, and the additionaldongitudinal movement, J, of joint components due to the

ynt by which the centrelines of consecutive components fail to coincide (see Figure 1),

ble joint
whichallows relative movement between the components being joined

(see 3.50),
ultimate ring
ordance with

(17)

presence of

bxpressed in

Examples of this type of joint are:

a)
b)
c)

3.61

socket-and-spigot joints with an elastomeric sealing element (including double-socket designs);

locked socket-and-spigot joints with an elastomeric sealing element (including double-socket designs);

mechanically clamped joints, e.g. bolted couplings including components made of materials other than GRP.

rigid joint

joint

which does not allow relative movement between the components being joined

© 1SO 2004 - All rights reserved
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NOTE Rigid joints which do not have resistance to axial loading are classified as non-end-load-bearing.

Examples of this type of joint are:

a) flanged joints including integral or loose flanges;

b) wrapped or cemented joints.

3.62
break

condition where the test piece can no longer carry the load to which it is being subjected

3.63

combined té¢nsile safety factor

That
safety factor

12

for combined circumferential tensile loading arising from internal pressure and flexure
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D
a)
L —————" e
J
b)
D J
T
c)
=
d)
Key
D draw
J  longitudinal movement arising from angular deflection of the joint
0  angular deflection of the joint
T  total draw
M misalignment

Figure 1 — Joint movements

© 1SO 2004 - All rights reserved
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4 General

4.1 Classification

4.1.1 Categories

Pipes and fittings shall be classified according to nominal size (DN) (see 3.1), nominal pressure (PN)
(see 3.11) and joint type.

In addition, pipes shall include nominal stiffness (SN) (see 3.3) in their classification.

4.1.2 Nomlnal size
The nominallsize (DN) of pipes and fittings in the range DN 50 to DN 4000 shall conform to the lappropriate
Tables in Clguse 5 of this International Standard. If a thermoplastics liner is present, its internal, diameter shall

be declared [by the manufacturer. The tolerance on the diameter shall be as specified-in*Clause 5 of this
International [Standard.

4.1.3 Nomijnal stiffness

The nominal|stiffness (SN) shall conform to one of those given in Table 1 (seé/Notes 1 to 3 to Table 1).

Table 1 — Nominal stiffness (SN)

Nominal stiffness

Series S$1 Series S2
630 500
1250 1000
2500 2000
5000 4000
10000 8000

NOTE 1 Series)S1 is the preferred series for GRP-UP pipes and
series S2 is7an alternative series.

NOTE 2 JThese nominal stiffnesses correspond to the values specified
in Clause 5 of this International Standard for the minimum initial specific
ring stiffness in newtons per square metre (N/m2).

NOTE 3 Pipes of nominal stiffness less than SN 1000 are not
intended for laying directly in the ground.

Where special-applications require the use of pipes having a higher nominal stiffness than those givien in
Table 1, the pipe shall be marked SN X, where X is the nominal stiffness of the pipe.

4.1.4 Nominal pressure
The nominal pressure (PN) shall conform to one of those given in Table 2.

Where pressures other than the nominal values in Table 2 are to be supplied by agreement between the
manufacturer and the purchaser the pressure marking shall be PN X, where X is the value.

14 © 1SO 2004 — All rights reserved
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Table 2 — Nominal pressure (PN)

Nominal pressure

1
(2,9)

(12)
(15)
16
(18)
(20)
25
32

NOTE 1  Values in parentheses are nion*preferred
nominal pressures.

NOTE 2 Pipes marked PN 1*are non-pressure
(gravity) pipes.

4.2 | Materials

4.21| General
The pipe or fitting shall be constructed using chopped and/or continuous glass filaments, strands or rovings,
mats|or fabric, and polyester resinzwith or without fillers and, if applicable, with those additives hecessary to

imparft specific properties to the'‘resin. The pipe or fitting may also incorporate aggregates and, |if required, a
thernjoplastics liner.

4.2.2| Reinforcement

The glass used forthe manufacture of the reinforcement shall be of one of the following types:

gilicate glass)

. oxides-of siticor;—sc € rand-boron{atkat=rnetal calcium
glass W|th an mcreased boron tr|OX|de content) WhICh is mtended for appllcatlons requmng enhanced
chemical resistance.

In either of these types of glass, small amounts of oxides of other metals will be present.

NOTE These descriptions for type C glass and type E glass are consistent with, but more specific than, those given
in ISO 2078.

The reinforcement shall be made from continuously drawn filaments of type E or type C glass, and shall have
a surface finish compatible with the resin to be used. It may be used in any form, e.g. as continuous or
chopped filaments, strands or rovings, mat or fabric. Surface mats or veils of synthetic (organic) fibres may be
used on the surfaces of the components.
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https://standardsiso.com/api/?name=4033f8b835c611c54f2f3109a8e9ab13

ISO 10467:2004(E)

4.2.3 Resin

The resin used in the structural layer (see 4.3.2) shall have a temperature of deflection of at least 70 °C when
tested in accordance with method A of ISO 75-2:2004 with the test specimen in the edgewise position.

4.2.4 Aggregates and fillers

The particle size of aggregates and fillers shall not exceed 1/5 of the total wall thickness of the pipe or fitting or
2,5 mm, whichever is the smaller.

4.2.5 Thermoplastics liners

When using |a thermoplastics liner that requires a bonding material, care shall be taken to ensure thzl:t the
bonding matgrial is compatible with all other materials used in the pipe construction.

4.2.6 Elastomers

The elastomeric material(s) of the seal shall conform to the applicable part of EN 681¢0r, if available, a sjmilar
national standard that is acceptable to both the purchaser and supplier.

4.2.7 Metals

Metallic components may be used in the system.
4.3 Wall gonstruction

4.3.1 Innenlayer

The inner layler shall comprise one of the following:

a) athermgsetting resin layer with or without aggregates and fillers and with or without a reinforcement;
b) athermgplastics liner.

The resin udged in this inner layer need-not conform to the temperature of deflection requirements given in
4.23.

4.3.2 Strugtural layer

The structurgl layer shall.consist of glass reinforcement and a thermosetting resin, with or without aggregates
or fillers.

4.3.3 Outer layer

The construction of the outer layer of the pipe shall take into account the environment in which the pipe is to
be used. This layer shall be formed of a thermosetting resin with or without aggregates and fillers and with or
without a reinforcement made of glass or synthetic filaments.

NOTE Special constructions may be necessary where the pipe is exposed to extreme climatic, environmental or
ground conditions. For example, provision may be made for the inclusion of pigments or inhibitors for extreme climatic
conditions or to give fire-retarding properties.

The resin used in this outer layer need not conform to the temperature of deflection requirements in 4.2.3.
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4.4 Appearance

Both the internal and the external surfaces shall be free from irregularities which would impair the ability of the
component to conform to the requirements of this International Standard.

4.5 Reference conditions for testing

451 Temperature

The mechanical, physical and chemical properties specified in this International Standard shall, unless
otherwise Qpnrifind, be determined at (9’2 + ‘-'\) °C

For service temperatures over 35 °C, type tests shall be carried out at least at the design service temperature
(see |3.28) to establish rerating factors for all long-term properties of relevance to the 'design ppf pipes and
fittings.
4.5.2| Properties of water for testing

The Water used for the tests referred to in this International Standard shall beZtap water having a pH of 7 + 2.

4.5.3| Loading conditions

Unless otherwise specified, the mechanical, physical and chemical properties specified in this|International
Stanglard shall be determined using circumferential and/or longitudinal loading conditions, as applicable.

4.5.4 Conditioning

Unlegs otherwise specified, in cases of dispute store‘the test piece(s) in air at the test temperaturg specified in
4.5.1|for at least 24 h prior to testing.

4.5.5( Measurement of dimensions
In cases of dispute, determine thendimensions of GRP components at the temperature specified in 4.5.1.
Makg all measurements in accoerdance with ISO 3126 or using any other method of sufficien accuracy to

determine conformity or non-Conformity with the applicable limits. Make all routine measurements at the
prevailing temperature or, ifthe manufacturer prefers, at the temperature specified in 4.5.1.

4.6 |Elapsed time,x,)for determination of long-term properties

The subscript x in,~for example, Sy wet (s€e 3.8) denotes the time at which the long-term progerty is to be
determmined. Unless otherwise specified, the long-term properties shall be determined at 50 years|(438 000 h).

4.7 | Joints

471 General

If requested, the manufacturer shall declare the length and the maximum external diameter of the assembled
joint.

4.7.2 Types of joint

A joint shall be classified as either flexible (see 3.60) or rigid (see 3.61), and in either case the manufacturer
shall declare whether or not it is capable of resisting end loads.
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4.7.3 Flexi

4731 Al

2004(E)

bility of the joint

lowable angular deflection

The manufacturer shall declare the allowable angular deflection (see 3.56) for which each joint is designed.

Flexible joints, i.e. those which are not locked, shall have a maximum allowable angular deflection that is not

less than the

applicable value given below:

3° for pipes and/or fittings with a nominal size equal to or less than DN 500;

0,5° for

For locked jo

By agreement between the manufacturer and the purchaser, flexible joints intended™to be used at pres

greater than

4732 Al

The manufadg
For flexible j

shall not be
pressure pip

the maximunp allowable draw.

4.7.4 Seali

The sealing
used and sh
International

4.7.5 Adhe

Adhesives, ff
shall ensure
used and sh
International

2° for pipes and/or fittings with a nominal size greater than DN 500 but equal to or less than DN 900;

1° for pipes and/or fittings with a nominal size greater than DN 900 but equal to or less than DN-180Q;

bipes and/or fittings with a nominal size greater than DN 1800.

ints, the manufacturer shall declare the maximum allowable angular defleetion.

16 bar may have lower allowable angular deflections than those given'in this subclause.

lowable draw

turer shall declare the maximum allowable draw (see 3.57) for which each joint is designed.

ess than 0,3 % of the laying length of the longest pipe which it is intended to use in the cg
bs and 0,2 % in the case of non-pressure pipes. For locked joints, the manufacturer shall de

hg ring

bll not cause the test assenibly to fail the performance requirements specified in Clause 7 ¢
Standard.

sives

required for jointing, shall be as specified by the manufacturer of the joint. The joint manufa
that the adhesives do not have any detrimental effects on the components with which the
Il not cause the test assembly to fail the performance requirements specified in Clause 7 ¢
Standard.

sures

bints, the maximum allowable draw, which includes*Poisson contraction and temperature effects,

se of
clare

ring shall not have any detrimental effect on the properties of the components with which it is

f this

cturer
y are
f this

5 Pipes
5.1

5.1.1 Diam
5111 Di

NOTE

Geometrical characteristics

eter

ameter series

In standardizing the diameters of GRP pipes, difficulties are encountered because of the various methods

used to manufacture them (e.g. filament winding, centrifugal casting or contact moulding). Typically, GRP pipes are

produced by ¢

18

ontrolling either the internal diameter or the external diameter to a fixed value.
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Unless otherwise agreed between the manufacturer and the purchaser, GRP pipes shall be designated by
nominal size in accordance with one of the following two series:

— series A, which specifies the internal diameter as being equal to the nominal size in millimetres;

— series B, which specifies the external diameter in millimetres.

5.1.1.2

Nominal size

Unless otherwise agreed between the manufacturer and the purchaser, the nominal size (DN) shall be chosen
from the values given in Table 3.

5.1.1|3

5.1.1|3.1

Pipeg may:be supplied conforming to 5.1.1.3.2 (series A), 5.1.1.3.3 (series B) or, by agreement
manyfacturer and the purchaser, another diameter series.

Table 3 — Nominal size (DN)

Nominal size

50 600 (1650) (2900)

75 700 (1700) 3000
100 (750) 1800 (3100)
125 800 (1900) 3200
150 900 2000 (3300)
200 1000 (2100) 3400
250 (1100) 2200 (3500)
300 1200 (2300) 3600
350 (1300) 2400 (3700)
(375) (1380) (2500) 3800
400 1400 2600 (3900)
450 (1500) (2700) 4000
500 1600 2800

NOTE Figures in parentheses are non-preferred values.

Specified diameters

General

between the

Pipes having other diameters may be supplied by agreement between the manufacturer and the purchaser.

5.1.1.3.2

Series A (internal diameter specified)

The internal diameter, in millimetres, shall conform to the applicable values relative to the nominal size given

in Table 4.

© 1SO 2004 - All rights reserved
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Table 4 — Series A — Specified pipe internal diameters and tolerances

Dimensions in millimetres

Column 1 Column 2 Column 3 Column 4
Nc;rir;i:al Range of declared pipe internal diameters Permissiblle deviatif)n from
(DN) min. max. declared internal diameter
100 97 103 +1,5
110 107 113 +1,5
125 122 128 +1.5
150 147 153 +1,5
200 196 204 +1,5
225 221 229 +1,5
250 246 255 +1,5
300 296 306 +1,8
350 346 357 241
400 396 408 +24
450 446 459 +2,7
500 496 510 +3,0
600 595 612 +3,6
700 695 714 +4,2
800 795 816 +4,2
900 895 918 +4,2
000 1195 1220 +5,0
200 1395 1420 +5,0
400 1595 1620 +5,0
600 1795 1820 +5,0
800 1995 2020 +5,0
2000 2195 2220 +5,0
2200 22395 2420 +5,0
2400 2595 2620 +6,0
2600 2795 2820 +6,0
2800 2995 3020 +6,0
000 3195 3220 +6,0
3200 3395 3420 +6,0
3400 3595 3620 +6,0
3600 3795 3820 +6,0
3800 3995 4020 +7,0
4000 1195 1220 +7,0
NOTE 1 When a non-preferred size is selected from Table 3, the range of diameters and the permissible
deviations shall be interpolated between the preferred sizes immediately above and below the non-preferred size.
NOTE 2 When a manufacturer supplies pipes with a definable change in diameter from one end to the other, then
the manufacturer may declare the diameters at each end and it is these declared values which will be subject to the
tolerances given in column 4.
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5.1.1.3.3 Series B (external diameter specified)

The external diameter, in millimetres, shall conform to the applicable value relative to the nominal size given in
Table 5, Table 6 or Table 7.

The dimensions of pipes with nominal sizes between DN 300 and DN 4000 to be used with GRP fittings
conforming to Clause 6 of this International Standard shall conform to those given for series B1.

The dimensions of pipes with nominal sizes between DN 100 and DN 600 to be used with either GRP fittings
conforming to Clause 6 of this International Standard or with ductile-iron fittings conforming to ISO 2531 shall
conform to those given for series B2.

NOTH When specifying the use of ductile-iron fittings with GRP pipes, care should be taken\t¢ ensure their
dimerjsional compatibility with the GRP pipe.

The dimensions of pipes with nominal sizes between DN 100 and DN 600 to be used-with eithell GRP fittings
confgrming to Clause 6 of this International Standard or with PVC fittings conforming to 1SO 161-1 and the
tolerances to ISO 11922-1 shall conform to those given for series B3.

The dimensions of pipes with nominal sizes between DN 100 and DN 300.to-be used with eithell GRP fittings
confgrming to Clause 6 of this International Standard or steel pipes confarming to ISO 4200 shgll conform to
thosg given for series B4.
The dimensions of pipes with nominal sizes between DN 50 and_DN 800 to be used with either] GRP fittings
confgrming to Clause 6 of this International Standard or withimetallic pipes conforming to standards not
coveled by series B2 or B4 shall conform to those given for series B5.
The dimensions of pipes with nominal sizes between DN~200 and DN 2400 to be used with eithef GRP fittings

confgrming to Clause 6 of this International Standardior with GRP pipes conforming to Japang¢se standard
JIS A 5350 shall conform to those given for series_B6:

5.1.113.4 Minimum internal diameters for-pipes with a prefabricated thermoplastics liner

The internal diameter of the thermoplastics liner shall not be less than 96,5 % of the nominal size |of the pipe.

51114 Tolerances

NOTE Where interchangéability is required, see Clause 7 of this International Standard for further information.

5.1.114.1 Series A—-Tolerances on internal diameter

The feclared jinternal diameter of a pipe shall be between the minimum and maximum valpes given in
columns 2 and\3' of Table 4. The average internal diameter at any point along the length of the pipe shall not
devigte from>the declared internal diameter by more than the permissible deviation given in|column 4 of
Table 4.

For GRP pipes which have a liner made from thermoplastics pipes, the tolerances on the internal diameter
shall be as specified in the relevant thermoplastics pipe standard. The internal diameter of GRP pipes which
have a liner fabricated from thermoplastics sheet shall conform to the applicable value in Table 4 and its
tolerances.
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5.1.1.4.2

Series B1 — Tolerances on external diameter

The external diameter of a pipe at the spigot shall be as given in Table 5. The manufacturer shall declare the
actual maximum and minimum external diameters of the pipe at the spigot.

22

Table 5 — Series B1 — Specified pipe external diameters and tolerances

Dimensions in millimetres

Nominal size 'External Permissible deviation

(DN) dlan;ient:r of Upper limit Lower limit
300 310 -1,0
350 361 -1,2
400 412 -1,4
450 463 -1,6
500 514 +1,0 -1,8
600 616 -2,0
700 718 <22
800 820 ~2,4
900 924 -2,6
1000 1026 -2,6
1200 1229 -2,6
1400 1434 +2,0 -2,8
1600 1638 -2,8
1800 1842 -3,0
2000 2 046 -3,0
2200 2 250 -3,2
2400 2453 -3,4
2600 2658 -3,6
2800 2 861 -3,8
3000 3 066 +2,0 —4,0
3200 3270 —4,2
3400 3474 —4,4
3600 3678 —4,6
3800 3882 48
4000 4 086 -5,0

NOTE When a non-preferred size is selected from Table 3, the range of

diameters and the permissible deviations shall be interpolated between the

preferred sizes immediately above and below the non-preferred size.
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5.1.1.4.3 Series B2, B3 and B4 — Tolerances on external diameter
The tolerances on the external diameter, at the spigot, for series B2, B3 and B4 pipes shall be as given in
Table 6.
Table 6 — Series B2, B3 and B4 — Specified pipe external diameters and tolerances
Dimensions in millimetres
Series B2 Series B3 Series B4
Nominal . - . - . -
size . Permissible deviation i , Permissible deviation . , Permissible deviation
h——E*terna. Externat Externat
(ON) | diameter | Upper Lower | diameter | Upper Lower | diameter | Uppér. Lower
limit limit limit limit limit limit
100 115,0 +0,3 110 +0,4 114,3
125 141,0 +0,2 125 +0,4 139,7
150 167,0 +0,1 160 +0,5 168,3
200 220,0 0,0 200 +0,6 219,1
225 — — 225 +0,7 —
250 271,8 -0,2 250 +0,8 273,0
+1,5 0 +1,5 -0,2
300 323,8 -0,3 315 +1,0 323,9
350 375,7 -0,3 355 +1,1 —
400 426,6 -0,3 400 +1,2 —
450 477,6 -0,4 450 +1,4 —
500 529,5 -0,4 500 +1,5 —
600 632,5 -0,5 630 +1,9 —
NOTEH When a non-preferred size is selected from Table 3, use the nearest relevant size from the appropriate standgrd.
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5.1.1.4.4 Series B5 — Tolerances on external diameter

The declared external diameter for series B5 shall be between the values given in Table 7 for the applicable
nominal size and be subject to the tolerances for the metallic pipes with which they are to be used.

The tolerances applicable to these dimensions depend on the joint. Upon request by the purchaser, the
manufacturer shall provide detailed toleranced dimensions of the pipes used for particular joints.

Table 7 — Series B5 — Specified external diameters

Dimensions in millimetres

Column 1 Column 2 Column 3
Nominal size (DN) Range of declared pipe external diameters

min. max.
50 63 64
75 100 101
100 121 122
150 175 177
200 229 232
250 281 286
300 335 345
350 388 399
400 426 453
450 495 507
500 548 587
700 655 747
800 812 826

24
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5.1.1.4.5 Series B6 — Tolerances on external diameter

The external diameter of a pipe at the spigot shall be as given in Table 8. The manufacturer shall declare the
actual maximum and minimum external diameter of a pipe at the spigot.

Table 8 — Series B6 — Specified pipe external diameters and tolerances

Dimensions in millimetres

Nominal External Permissible deviation Nominal External Permissible deviation
size pipe size pipe
(DN diameter Upper limit | Lower limit (DN) diameter Upper limit | Lower limit
P00 220 1000 1050
D50 271 1100 1156
BOO 322 1200 1262
B50 373 +1,5 -0,5 1350 1418 +2,0 -1,0
100 424 1500 1574
150 475 1650 1732
500 526 1800 1890
500 631 2000 2098
y00 736 2200 2 308 +2,5 -1,5
+2,0 -1,0
BOO 840 2400 2518
D00 944

5.1.2] Wall thickness

If requested, the manufacturer shall declare the minimum total wall thickness, including the liner. |t shall not be
less than 3 mm.

5.1.3|] Length

5.1.311 Nominal length

Unlegs otherwise agreed between the manufacturer and the purchaser, the nominal length (see 3.13) shall be
one ¢f the following values:

3.4,56;9, 10,12 or 18.

5.1.3:22—+taying

Pipes shall be supplied in laying lengths (see 3.15) in accordance with the requirements given in the following
paragraph. The tolerance on the laying length shall be + 60 mm.

Of the total quantity of pipes supplied of each diameter, the manufacturer may supply up to 10 % in lengths
shorter than the nominal length unless a higher percentage of such pipes has been agreed between the
manufacturer and the purchaser. In all cases where the effective length of the pipe is not within 60 mm of the
nominal length, the actual laying length of the pipe shall be marked on the pipe.
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5.2 Mechanical characteristics
5.2.1 Initial specific ring stiffness

5.21.1 General

The initial specific ring stiffness, Sy (see 3.6), shall be determined using either of the methods given in
ISO 7685. The test pieces shall conform to 5.2.1.2 and 5.2.1.3. Conduct the test using a relative ring
deflection (see 3.46) between 2,5 % and 3,5 %. Where the nominal stiffness exceeds SN 10000, perform the

test using a relative deflection calculated using Equation (18):

65 105

SN

Relativg deflection (%) =

(18)

The value de¢termined for the initial specific ring stiffness, Sy, shall not be less than the applicable value of
So, min given in Table 9. For nominal stiffnesses greater than SN 10000, the initial stiffness;\in N/m2, shall not

be less than the numerical value of the nominal stiffness.

Table 9 — Minimum initial specific ring stiffness values

Nominal stiffness S0, min®
(SN)® N/m2
500 500
630 630
1000 1 000
1250 1250
2000 2000
2500 2500
4000 4000
5000 5000
8000 8 000
10000 10 000
8  See Notes 1to 3 to Table 1.
b For other stiffnesses, the value of So, min shall be
equal to SN X (see 4.1.3).

5.21.2 N|||mber of test pieces for type testing

Two test pieces, of the same size and classification and conforming to 5.2.1.3, shall be used.

5.21.3 Length of test pieces

The length, L, of the test piece shall be 0,3 m + 5 % for all nominal sizes.

26
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Long-term specific ring stiffness

.1 Temperature of the water

emperature of the water shall be (23 + 5) °C (see 4.5).

.2 Method of test to determine S,

Before performing the test detailed in 5.2.2.5, determine the initial specific ring stiffness, S, of the test pieces
in accordance with 5.2.1 using test pieces conforming to 5.2.2.7.

5.2.2

Com

3 Time intervals for measurement

mencing 1 h after completion of loading and continuing for more than 10 000 h, measure to

the inpitial value and record the deflection readings. The intervals between readings.shall be s

readi

5.2.2

The
Interr

5.2.2

5.2.2

Perfq

5.2.2
Dete

from
0,35

5.2.2
Dete

deriv
0,17

5.2.2

4 Elapsed time at which the property is to be determined

clapsed time at which this property is to be determined is 50 years in accordance wit
ational Standard.

5 Method of test
5.1 General
rm the test using one of the methods described.in'5.2.2.5.2 and 5.2.2.5.3.

5.2 Using relaxation
mine the long-term specific ring relaxation stiffness, Sy wet relax, @nd the relaxation factor

Po and 0,4 %.

5.3 Using creep
mine the long-term.specific ring creep stiffness, S, wet, creep, and the creep factor, o, wet, cre

o.

6 Requirement

Whe

te'st. pieces conforming to 5.2.2.7 are tested in accordance with the applicable method giv

within 2 % of
uch that ten

ngs are taken at approximately equally spaced intervals of log-time for each decade of log-time in hours.

h 4.6 of this

@y, wet, relaxs

data derived from the test performed in accordance with ISO 14828 using an initial straif of between

ep, from data

bd from the test.performed in accordance with 1ISO 10468 using an initial strain of between 0,13 % and

en in 5.2.2.5,

the rglaxation factor, @, e 1oy OF the creep factor, o et _creep. Shall be as declared by the marj

ufacturer.

5.2.2

.7 Number of test pieces for type testing

Use two test pieces of the same size and classification and of length, Ly, conforming to 5.2.1.3.

© IS0
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5.2.2.8 Determination of minimum long-term specific ring stiffness

The manufacturer shall determine for the pipes he produces either the minimum long-term specific creep
stiffness, Sy wet, creep, min» OF the minimum long-term specific relaxation stiffness, S wet, relax, min,» USINg
Equation (19) or (20), as applicable:

S, wet, creep, min = S0, min X % x, wet, creep (19)

Sx, wet, relax, min = SO, min X & x, wet, relax (20)

where SO min i

The value(s)|determined shall be as declared by the manufacturer.
5.2.3 Initia] resistance to failure in a deflected condition

5.2.31  General
Determine the initial resistance to failure in a deflected condition using the method-given in ISO 10466| The
test pieces ghall conform to 5.2.3.4. Conduct the test using mean diametrical deflections appropriate fo the

nominal stiffness (SN) of the pipe as specified in 5.2.3.3.1 for item a) 0f 5.2.3.2 and as determined in
accordance \vith 5.2.3.3.2 for item b) of 5.2.3.2.

5.2.3.2 Reéquirement

When tested|in accordance with the method given in ISO 10466,.each test piece shall conform to the follpwing
requirementy:

a) when ingpected without magnification, the test pieceyshall be free from bore cracks (see 5.2.3.3.1);
b) the test piece shall not show structural failure.invany of the following forms (see 5.2.3.3.2):

1) inteflaminar separation,

2) tengile failure of the glass fibre reinforcement,

3) buckling of the pipe wall;

4) if applicable, separation of the thermoplastics liner from the structural wall.
5.2.3.3 M|nimum iqitial relative specific ring deflection

5.2.3.3.1 For’bore cracks

The minimum initial relative specific ring deflection before bore cracking occurs (see 3.48) is given in Table 10
for the appropriate nominal stiffness of the test piece. For nominal stiffnesses greater than SN 10000,
calculate the minimum initial relative specific ring deflection before bore cracking, y2 pore/dm, in percent, using
Equation (21):

194

(yz, bore/dm)new, min><100— /SN -

where

(2, bore /dm)new, min X100 is the required minimum 2min initial relative specific ring deflection
calculated, in percent, for the nominal stiffness of the test piece;
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SN is the nominal stiffness of the test piece.

For individual test pieces having a nominal stiffness greater than SN 10000, calculate the minimum initial
relative specific ring deflection before bore cracking, y2 pore/dm, in percent, using Equation (21), but using the
measured initial specific ring stiffness of the test piece instead of its nominal stiffness.

Table 10 — Minimum 2 min initial relative specific ring deflection before bore cracking (y2, pore/dm)min

Nominal stiffness (SN) 500 630 1000 1250 | 2000 | 2500 | 4000 5000 8000 10000
No sign of bore cracking at a

percentage relative specific 24,4 22,7 19,4 18 15,4 14,3 12,2 11,3 9,7 9

ring dleflection of:

5.2.3|3.2 For structural failure

The minimum initial relative specific ring deflection before structural failure (see 3(49) is given in Table 11 for

the appropriate nominal stiffness of the test piece. For nominal stiffnesses greater than SN 10000, calculate

the mjinimum initial ring deflection before structural failure, y2, struct/dm, in pereent, using Equation (22):

wher

V2, struct/dm ) new, min X100 = 3‘3121

=)
C

(22)

Y2, struct/ dm )new, min X100 is the required minimum 2 min initial relative specific ring deflection
calculated, in percent;.for the nominal stiffness of the test piecg;

$N is the nominal stiffness of the test piece.
For ipdividual test pieces having a nominal stiffness greater than SN 10000, calculate the minimum initial
relatiye specific ring deflection before strugtural failure, y2 struct/dm, in percent, using Equation (42), but using
the measured initial specific ring stiffness of the test piece instead of its nominal stiffness:

Table 11 — Minimum initialyrelative specific deflection before structural failure (y2, strudt/dm)min
Nonjinal stiffness (SN) 500 630 1000 1250 2000 2500 4000 5000 8000 10000
No dign of structural failure
at a percentage relative 40,8 | 37,8 32,4 30,0 25,7 23,9 20,4 18,9 16)2 15
spegific ring deflection of:

5.2.3|14 « Number of test pieces for type testing
Use three testpreces of the same size and ciassifieationand of tengttr, 75 conformimg to 52713
5.2.4 Ultimate long-term resistance to failure in a deflected condition

5.24.1 General

Determine the ultimate long-term resistance to failure in a deflected condition using the method given in
ISO 10471, using at least 18 test pieces conforming to 5.2.4.5.
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5.24.2

Requirement

Calculate, in accordance with method A of ISO 10928:1997, the initial ultimate ring deflection in percent at
which structural failure occurs at 2 min, y2, struct/dm, the extrapolated x-year value (see 4.6) for the long-term
ultimate ring deflection under wet conditions, yy wet, x/dm, and the deflection regression ratio, RR gv-

When determined in accordance with the method given in ISO 10471, using a minimum of 18 test pieces
conforming to 5.2.4.5, the extrapolated x-year value for the long-term relative ultimate ring deflection under
wet conditions, y wet, x/dm, calculated in accordance with method A of ISO 10928:1997, shall not be less than
the applicable value given in Table 12.

Table 12 — Minimum long-term relative ultimate ring deflection under wet conditions, (v, et /p})min
Nominal stiffless (SN) 500 630 1000 | 1250 | 2000 | 2500 | 4000 5000 | 8000 10000
Minimum extrapolated long-

term relative {iltimate ring 24,4 | 22,7 19,4 18 15,4 14,3 12,2 11,3 9,7 ¢
deflection, %

NOTE1 The
pipe buried in {]
buried in the gr]

The pipe man

values would b|
those in this tg
maximum long

NOTE 2 The
long-term ultim
ultimate ring dg

NOTE 3 For
Equation (21).

requirements in this table should be adjusted proportionately. For instance, if the manufaCturer's value was 3 %, then the re

deflection values given in this table are based on the assumption that the maximum allowable long-term deflectio
he ground is 6 %. For nominal stiffnesses greater than SN 10000, the maximum allowabl€ long-term deflection of
bund shall not exceed 67 % of the calculated minimum extrapolated long-term ring deflection (see Note 3).

facturer may, however, specify a long-term deflection different from the assdmed value of 6 %. In such case

E 50 % of those in this table, while a manufacturer's deflection value of 8 %/would result in required values of 13
ble. For nominal stiffnesses greater than SN 10000, the same procedure shall be followed except that the calc
term deflection shall be used instead of 6 %.

ultimate ring deflection values given in this table induce the same. flexural strain in all the stiffness classes. Therefq

flection for any other stiffness class.

nominal stiffnesses greater than SN 10000, calculate the” minimum long-term relative ultimate ring deflection

bte ring deflection determined for one stiffness can be convertediinto a strain and this in turn can be converted ipto an

h of a
b pipe

5, the
huired
% of
Llated

re the

using

5.24.3

The criteria f

5244

The times to
distribution o

Criteria for failure

Disstribution of failure times

pr failure shall be as given in 1ISO 10471.

failure, ¢, of the 18.0Pmore test pieces shall be distributed between 0,3 h and over 104 h ar]
f ten of these results shall conform to the limits given in Table 13.

Table 13 — Failure time distribution

Failure time, 1, Minimum number of

failure values

d the

30

h
10 <1, <1000 4
1 000 < #, < 6 000 3
6 000 < ¢, 3a

a8 At least one of these shall exceed 10 000 h.
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5.2.4.5 Test pieces for type testing

The test pieces required by the test detailed in 5.2.4 shall be cut from pipes having the same nominal size,

nominal stiffness and nominal pressure class and shall have a length, Ly, conforming to 5.2.1.3.
5.2.5 Initial specific longitudinal tensile strength

5.2.5.1 General

Determine the initial specific longitudinal tensile strength in accordance with method A or
ISO 8513:2000 using test pieces conforming to 5.2.5.3.

method B of

5.2.5|2 Requirement

For pipes not required to resist the longitudinal load produced by the internal pressure actipg under the

relevant end-load conditions, when tested in accordance with method A or method.Bof ISO 8511
test pieces conforming to 5.2.5.3:

a) r each pipe, the average value of the initial specific longitudinal tensile,strength, o*, of th
hall not be less than the value, given in Table 14, applicable to thetnominal size (DN) of th
st;

b) r each pipe, the average value of the elongation to break (§ee¢”3.62) of the test pieces shg
an 0,25 %.

For dipes required to resist the longitudinal load produced<by the internal pressure acting undef

end-Ipad conditions, the minimum initial longitudinal specific tensile strength, o, expressed in
millimetre circumference, shall not be less than the value determined from Equation (23):

1" =25x pg gxdm
wherg

2o, d is the initial design pressure (in bars) determined in accordance with 5.2.6.1;

dm is the mean diameter/of the pipe tested, in metres (m).

5.2.5|3 Number of testpieces for type testing

When testing in aéeordance with method A of ISO 8513:2000, cut five test pieces from each of t
pipeq of the samg nominal size, nominal stiffness and nominal pressure class.

When testing'in accordance with method B of ISO 8513:2000, cut one test piece from each of {
pipeq of the same nominal size, nominal stiffness and nominal pressure class.

:2000, using

e test pieces
e pipe under

Il not be less

the relevant
newtons per

(23)

ree different

ree different

When pipes having a nominal pressure or size different from those given in Table 14 are tested, obtain the

required minimum initial specific longitudinal tensile strength by linear interpolation or extrapola
values given for the relevant nominal size.
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Table 14 — Minimum initial specific longitudinal tensile strength

Nominal pressure (PN)
Nominal <4 6 10 16 25 32
size
(DN) Minimum initial specific longitudinal tensile strength
N/mm of circumference

50 50 55 60 70 90 105
75 60 65 70 80 100 115
100 70 75 80 90 110 125
25 75 80 0 100 120 135
50 80 85 100 110 130 145
P00 85 95 110 120 140 155
P50 90 105 125 135 165 190
B00 95 115 140 150 190 220
(100 105 130 160 185 240 285
b00 115 150 190 220 290 345
500 125 165 220 255 345 415
f00 135 180 250 290 395 475
B00 150 200 280 325 450 545
D00 165 215 310 355 505 620

1000 185 230 340 390 555 685

1200 205 260 380 460

1400 225 290 420 530

1600 250 320 460 600

1800 275 350 500 670

4000 300 380 540 740

3200 325 410 580 810

3400 350 440 620 880

4600 375 470 660

4800 400 505 705

3000 430 540 750

3200 460 575 795

3400 490 610 840

3600 520 645 885

3800 550 680 930

4000 580 715 975
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5.2.6 Initial design and failure pressures for pressure pipes

5.2.6.1 General

For pressure pipes (see 3.24), determine the initial failure pressure by one of methods AtoF of
ISO 8521:1998, using test pieces conforming to 5.2.6.4.

NOTE Method A of 1SO 8521:1998 is considered as the reference method. However, all the methods in
ISO 8521:1998 have equal validity. If correlation of any of methods B to F with method A can be established by a
comparative test programme, then that method may be accepted as the reference method.

5.2.6[2 Requirement
When determined by one of methods A to F of ISO 8521:1998, using test pieces in accordance|with 5.2.6.4,
the vplue of the initial failure pressure, pg, calculated in accordance with this subclause, shall conform to the
valug derived using the procedure given in ISO 10928 for verification using destructivéstest data.
Using the pressure regression ratio, RR p, obtained from long-term pressure testing conducted in accordance
with |SO 7509 and analysed by the procedures detailed in ISO 10928, determine the minimum| initial failure
pressgure, pg. min, and the minimum design pressure, pg, 4, both expressed, in bars.
NOTEH These procedures are described in Annex A.

All the methods described in ISO 8521:1998 result in a circumferential tensile wall strength. To cqmpare these
resulis with the requirements given in 5.2.6.2.1, convert the spegific circumferential tensile wall sfrength into a
presgure value by the following equation:
o =0,02x 04, /dy

wherge

boy 1S the circumferential tensile wall.strength, determined in accordance with ISO 8521:1998, in newtons
per millimetre length;

4., is the mean diameter of the\pipe tested, in metres;
Ho is the initial failure pressure, in bars.

5.2.6 3 po‘ mean

The yalue of pg fean, in bars, which is the average of the last 20 initial failure pressure test reqults, shall be
equa| to or greater than the value of the minimum design pressure, pg 4, determined from Equatign (24):

1
Y OObdQQ

PO-mean = P0,d = C X R (24)

X1t, PN, 97,5 % LCL X (1—
\

I}
AT 24
where

Po, mean IS the average, in bars, determined from the last 20 initial failure pressure tests performed on
pipes manufactured at the factory over an extended period of time;

Po.d is the minimum design pressure, in bars;

NOTE Po, g is designed to give, at 50 years, a 97,5 % lower confidence level failure pressure of not less than
PN x 7t pN, 97,5 % LcL, in bars.

C=polpre (25)
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where
Do is the mean value, in bars, of the initial failure pressures of pipe test pieces from the
same batch of pipes used for the regression test to determine Rg p
Dg is the extrapolated 6 min failure pressure value, in bars, from the regression test;
PN is the nominal pressure, in bars;
RR is the pressure regression ratio, psq/pe;
P50 isthe c)\tlapuiatcd SG—ycal faiture pressure vatueimbarsfromthe lcylcbbiun testiused

to determine the pressure regression ratio, RR,p;
T PN, 975 % LcL is the safety factor (see Table 16);

Y is the coefficient of variation (see 3.31), in percent, of the initial failure pressure, pg, of
pipes manufactured at a factory over an extended period of time;

1,96 is the multiplier for a lower confidence level of 97,5 %.

5.2.6.4 Number of test pieces for type testing

When testing in accordance with method A of 1ISO 8521:1998, use test pieces from three pipes of the pame
nominal size| nominal stiffness and nominal pressure class.

When testing in accordance with one of methods B to D of 1SO.8521:1998, take the appropriate number of
test pieces from each of three different samples of the same& nominal size, nominal stiffness and nominal
pressure clgss. From each sample, use either one testdpiece per metre of circumference or fivg test
specimens, whichever gives the greater number of test results.

5.2.6.5 Dimensions of test pieces
5.2.6.5.1 For method A

The length of the test pieces between the-end-sealing devices shall be as given in Table 15.

Table 15 — Length of test pieces for method A

Minimum length
Nominal size (DN)

mm
< 250 (3 x DN) + 250
> 250 DN + 1000

NOTE Lengths less than those shown may be used
providing the end restraints do not have any effect on the
result.

5.2.6.5.2 For method B

The geometrical characteristics of the test piece shall be as specified in ISO 8521.
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5.3 Formethod C

The width of the test piece shall be 50 mm for helically-wound pipes and 25 mm for non-helically-wound pipes.

5.2.6.

54 For method D

The width of the test piece shall be 25 mm.

5.2.6.

5.5 For method E

The total width, b, of the test piece shall be 50 mm.

5.2.6

The ¢
5.2.7

5.2.7

For g
test

5.2.7

When determined in accordance with ISO 7509, analysing the results in accordance with IS

minin
nomi

When determined in accordance with 1ISO 7509, analysing the results in accordance with IS

mear
nomi

56 Formethod F

eometrical characteristics of the test piece shall be as specified in ISO 8521.
Long-term failure pressure

1 General

ressure pipes (see 3.24), determine the long-term failure pressure in accordance with ISC
ieces conforming to 5.2.7.4.

2 Requirement

num long-term failure pressure, p, min, at x yearsi(see 4.6) shall not be less than 7 97,5,
nal pressure (PN) expressed in bars, where 7497 5 o, cL has the applicable value in Table 1

long-term failure pressure, p, meam @t x years (see 4.6) shall not be less than 7 pN, md
nal pressure (PN) expressed in bafs,where 7 pN mean has the applicable value in Table 16.

7509, using

D 10928, the
| cL times the
B.

D 10928, the
an times the

Carry out the applicable procedures ‘detailed in Annex A to ensure conformity to the minimum [safety factor
requifements detailed in this subclause.

Table 16 — Minimum values of long-term safety factors 7 pN 975 % LcL @and 7t pN, thean
Pipe [to which safety factor is to be applied PN 32 PN 25 PN 16 [ PN 10 PN 6 PN 4 PN 2,5
Minimum safety fagter, 7 pn, 97,5 % LcL, tO
be applied to the Jong-term 97,5 % LCL 1.3 1.3 145 1,55 16 1,65 17
M|n|r1um safety factor, 7 pN, mean t0 be 16 16 1.8 1.9 2.0 2,05 2.1
applipd-to the long-term mean

factor:

NOTE 2

NOTE 1 The safety factors in this table assume the pipe is buried and operating at a pressure equal to PN and take i
combined effects of bending and pressure. The values of 7 pN, mean @re derived assuming a value of 9 % or less for the coefficient of
variation of the initial circumferential tensile strength. If the coefficient of variation is greater than this assumed value, then the safety

s have to be increased.

Tt PN, mean IS based on a constant safety factor on combined loading (from pressure and bending) of 1,5. See
ISO/TR 10465-3 for a fuller explanation.

nto account the
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5.2.7.3

Number of test pieces for determination of the pressure regression ratio, RR,

Take a sufficient number of test pieces for at least 18 failure points to be obtained so that the analysis can be

carried out in

5274

accordance with method A of ISO 10928:1997.

Length of the test pieces

The length of the test pieces between the end-sealing devices shall conform to Table 15.

5.2.7.5

Distribution of failure times

The times to
ten of these

5.3 Resis|

5.3.1 Gend

For pressur¢ pipes (see 3.24), determine the resistance to cyclic internal pressure in accordance

ISO 15306, U

Test pressur
that induce q
end-load-bes

The mean p
amplitude sh
cycled betwg

5.3.2 Requirements

When tested
shall not shoj
ISO 15306.

5.3.3 Num

Use one test|

5.34 Leng
The length o

The nominal

th and diameter of the test piece

failure of the 18 or more test pieces shall be between 0,1 h and over 104 h, and the distribut
esults shall conform to the limits given in Table 13.

tance of pressure pipes to cyclic internal pressure

ral

sing test pieces conforming to 5.3.4.
e pipes that are intended to be used with non-end-load-bearfing joints with end-sealing de
nly a uni-axial stress in the test pieces. Test pressure pipes that are intended to be useq
ring joints with end-sealing devices that induce a bi-axial stress in the test pieces.

essure during the test shall be equal to the nominalkpressure expressed in bars. The pre

all be equal to + 0,25 times the nominal pressure expressed in bars, i.e. the specimen sh
en 0,75 x PN and 1,25 x PN.

in air in accordance with ISO 15306, using water as the pressure-transmitting fluid, the test
W signs of leakage or weeping for at least 106 cycles. The cycling frequency shall be as giv

ber of test pieces for type testing

piece.

the testpiece between the end-sealing devices shall be as given in Table 15.

on of

with

vices
with

ssure
bl be

pbiece
en in

diameter of the test piece shall not exceed DN 600.

5.4 Resist

5.4.1

ance to strain corrosion

General

For pipes intended to be used for septic sewers, determine the strain corrosion resistance using the procedure

described in

36

5.4.2 or 5.4.3, whichever the manufacturer decides.
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5.4.2 Procedure using failure points

54.21 Requirement

Perform tests in accordance with ISO 10952, using leak failure as the criterion. From the results, obtain the
extrapolated x-year deflection using method A of ISO 10928:1997. The extrapolated value shall not be less
than the applicable limit given in Table 17 or, for nominal stiffnesses greater than SN 10000, the limit
calculated using Equation (26).

Table 17 — Minimum long-term relative ring deflection in a corrosive environment at x years, y.,, /4

m
Nom|nal stiffness (SN) 500 | 630 | 1000 | 1250 | 2000 | 2500 | 4000 | 5000 | 8opo | 10000
Minimum extrapolated 244 | 22,7 | 194 18 154 | 143 | 122 | 11,3 ol7 9
deflegtion, %
194
Y corr, +/dm)min X100 = % (26)

wherg

Yeorr, x| dm)min 18 the required minimum long-term relative)ring deflection in a corrosive|environment
(see 3.52) calculated for the initial specific.ring stiffness;

h) is the applicable initial specific ring stiffness.

The deflection values in Table 17 or derived from-\Equation (26) are based on the assumption that the
maximum allowable long-term deflection for a pipe\buried in the ground is 6 %. The pipe manufacturer may,
howgver, specify a long-term deflection different.from this assumed value. In such cases, the requirements in
Tablg 17 or calculated using Equation (26)- shall be adjusted proportionately. For instance, if the
manyfacturer's value was 3 %, then the-réquired values would be 50 % of those in Table 17 pr calculated
usind Equation (26), while a manufacturer's deflection value of 8 % would result in required valuepg of 133 % of
thosg in Table 17 or derived using Equation (26).

5.4.2|12 Number of test pieces‘for type testing

Unlegs otherwise specified,-take a sufficient number of test pieces from one or more pipes fqgr at least 18
failurg points to be obtained so that the analysis can be carried out using method A of ISO 1092811997

5.4.2|13 Distribution of failure times

The {imes tofailure of the 18 or more test pieces shall be distributed between 0,1 h and over 1p# h, and the
distribution‘of ten of these results shall conform to the distribution given in Table 13.

Where 1€aK failure cannot be obtained in less than 1 000 h, two of the relevant four failure points (see
Table 13) shall be obtained additionally between 1 000 h and 6 000 h and the other two additionally over
6 000 h.

When at least 16 of the test pieces have failed under test and the remaining test pieces have been on test for
more than 10 000 h, it is permissible for these remaining test pieces to be included in the data used to
establish the required extrapolated value.
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5.4.3 Procedure using specified levels of strain

5.4.3.1 Requirement

Set test pieces conforming to 5.4.3.3 and 5.4.4 at the deflection levels calculated in accordance with 5.4.3.2
and perform tests in accordance with the procedures detailed in ISO 10952, using leak failure as the criterion.

No individual test piece’s time to failure shall be less than that corresponding to the relevant test period, i.e
1000 h, 3000 h or 10 000 h.

5.4.3.2 Required relative ring deflection for the test at time ¢

5.4.3.21 General
Set the test piece either at the deflection calculated in accordance with 5.4.3.2.2 or at the strain calculafed in
accordance \vith 5.4.3.2.3.
5.4.3.2.2 Using deflection
Using the mgasured initial ring stiffness, S, of the individual test piece, and the duration of the test, ¢, calgulate
the required| relative ring deflection, ytest /dm (see 3.53), in percent, for/the individual test piece psing
Equation (27)):
('est, iHm) <100 = L. (27)
V5o
where
Viest, : /flm s the required relative ring deflectiondfor the test period, 7, in hours (see 3.53), calculatgd for
the initial specific ring stiffness of thetest piece;
K, is a constant (see 3.54), equal to:
241,9 for a test periodiof 1 000 h,
233,3 for a testperiod of 3 000 h,
223,6 for a-test period of 10 000 h;
So is the mé&asured initial specific ring stiffness of the test piece, in N/m2.
5.4.3.2.3 Using strain
Using the mes rived

from Equatlon(27) calculate the reqwred relative stram gt reqd, for the |nd|V|duaI test piece, using

Equation (28

€t reqd =

where

&t, reqd

38

):
4,28 x ytest, 1/ dm e

1+ Viest, o/ (dm xzoo)]}2

dm

is the required relative strain for the test at time ¢, calculated for the actual initial ring stiff
So, of the individual test piece;

(28)

ness,
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Viest, (/dm s the value calculated for the test piece using Equation (27);
e is the wall thickness of the test piece, in millimetres;

dn, is the mean diameter of the test piece, in millimetres.

5.4.3.3 Number of test pieces for type testing

Unless otherwise specified, test four test pieces at each of the three deflection or strain levels determined in
accordance with 5.4.3.2. The test pieces shall be cut from one or more pipes.

5.4.4| Test piece length
The test pieces shall have a length of (300 £ 15) mm.

5.4.5| Test solution

The fest solution shall be a 0,5 mol/l sulfuric acid solution (1,0 N). Introduce thisyinto the test pieg
of deflecting in accordance with ISO 10952. Take this as the zero time from which the long-term
determined.

5.5

Mark

If primting is used, the colouring of the printed information shall differ from the basic colouring g
and the printing shall be such that the marking is readable without magnification.

The following marking shall be on the outside of.€ach pipe:

Marking

es within 2 h
roperties are

ng details shall be printed or formed directly on the pipe.in*such a way that the marking dogés not initiate
cracKs or other types of failure.

f the product

a) e number of this International Standard;

b) e nominal size (DN) and the.diameter series, e.g. A, B1, B2;

c) e stiffness rating in accordance with Clause 4 of this International Standard;

d) e pressure rating in7accordance with Clause 4 of this International Standard;

e) r pipes intended for the conveyance of surface water or sewage, the code-letter “C”;
f) e manufacturer's name or identification;

g) e date of manufacture, in plain text or code;

h) the code-letter “R” to indicate that the pipe is suitable for use with axial loading, if applicable.
6 Fittings

6.1 All types

6.1.1 General

In addition to the particular requirements detailed for each type of fitting, all fittings shall conform to the
requirements specified in 6.1.2 to0 6.1.9.
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6.1.2 Diam

eter series

The diameter series of the fitting shall be that of the straight length(s) of pipe to which the fitting is to be joined
in the piping system.

6.1.3 Nominal pressure (PN)

The nominal pressure rating (PN) of the fitting shall be selected from the values given in Clause 4 of this
International Standard and shall not be less than that of the straight pipe(s) to which the fitting is to be joined
in the piping system.

6.1.4 Nomjnal stiffness (SN)

The nominal
International

NOTE Fd
diameter will h
not necessary

6.1.5 Joint

The type of j
load-bearing

6.1.6 Pipe

The type(s) ¢
are suitable f

6.1.7 MecH

Fittings shal
mechanical

stiffness rati
encasementy

The manufad

stiffness rating (SN) of the fitting shall be selected from the values given in Clalse’4 o
Standard.

r a given material, a fitting for which the wall thickness and construction is the same ‘as a pipe of the
ave a stiffness equal to or greater than that of the pipe. This is due to the geometry of the fitting. Hen
to test such fittings.

type

bint shall be designated as flexible or rigid as defined in 3.600r3.61, and whether or not it is

type

f pipe with which the fitting is intended to be used shall be indicated, i.e. whether or not the
or resisting the longitudinal load produced by ihternal pressure.

anical characteristics of fittings

be designed and manufactured-in accordance with relevant design practices to hg
performance equal to or greater ‘than that of a straight GRP pipe of the same pressurg
ng when installed in a pipihng system and, if appropriate, supported by anchor bloc

p.

turer of the fitting shatl document their fitting design and manufacturing procedures.

6.1.8 Insta

led leaktightness of fittings

f this

same
e it is

end-

pipes

ve a
and
s or

r and

The broad design and process flexibility afforded by GRP materials makes it difficult to totally standardize
GRP fitting dimensions. The tolerances and dimensions that are specified as minima in 6.2 to 6.6 shall be
taken as only being indicative of common practice, and other dimensions and tolerances may be supplied by

declaration a

40

nd agreement between purchaser and manufacturer.
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6.2 Bends
6.2.1 Classification of bends

6.21.1  General
Bends shall be designated in respect of the following:
a) the nominal size (DN);

b) the diameter series, e.q. A, B1, B2;

c) e nominal pressure (PN);

d) e nominal stiffness (SN);

e) e joint type, i.e. flexible or rigid and whether or not end-load-bearing;
f) e fitting angle, in degrees;

g) e bend type, i.e. moulded or fabricated;

h) the pipe type, if applicable.

6.2.112 Nominal size (DN)

The nominal size (DN) of the fitting shall be that of the,straight length of pipe to which it is to be|joined in the
piping system and shall be one of the nominal sizes given in Table 3.

6.2.1]3 Bend type

The flype of bend shall be designated as-either moulded or fabricated, as shown in Figure 2 and Higure 3.
6.2.2| Dimensions and tolerances of bends

6.2.2|11 Tolerance on diameter

The fplerance on the diameter of the bend at the spigot positions shall conform to 5.1.1.4.
6.2.2]2 Fitting.angle and angular tolerances

The fjtting angle, «, is the angular change in direction of the axis of the bend (see Figure 2 and Figure 3).

The deviation of the actual change in direction of a bend shall not exceed either (« + 0,5)° if the jdint is flanged
or (o + 1)° for all other types of joint in which it is intended to be used.

NOTE In the interests of rationalization, preferred values for the fitting angles of bends are 11,25°, 15°, 22,5°, 30°,
45°, 60° and 90°, but fitting angles other than these may be supplied by agreement between the purchaser and the
manufacturer.

6.2.2.3 Radius of curvature, R

6.2.2.3.1 Moulded bends

The radius of curvature, R, of moulded bends (see Figure 2) shall not be less than the nominal size (DN), in
millimetres, of the pipe to which the bend is to be joined in the piping system.
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The dimensions specified for bends in this International Standard are based on a radius of curvature, R, of
1,5 x DN, in millimetres. The dimensions of a bend shall comply either with the values in this International
Standard or with values agreed between the purchaser and the manufacturer.

6.2.2.3.2 Fabricated bends

Bends made by fabrication from straight pipe (see Figure 3) shall not provide more than 30° angular change
for each segment of the bend. The base of each segment shall have sufficient length adjacent to each joint to
ensure that external wrapping can be accommodated.

The radius of curvature, R, of fabricated bends shall not be less than the nominal size (DN), in millimetres, of
the pipe to which the bend is to be joined in the piping system.

The dimensipns specified for bends in this International Standard are based on a radius of curvature,|R, of
1,5 x DN, in|millimetres. The dimensions of a bend shall comply either with the values in this Internafional
Standard or yith values agreed between the purchaser and the manufacturer.

\
% AN
\. _
N
/ -
._\
o« .
/| v
. 4 #
~
. /
5
Key
Lg body lengdth
L laying length
L; insertion depth
a fitting angle
R radius of curvature

Figure 2 — Typical moulded bend
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[aa}
~
~
=

Key
Lg hody length
L  lpying length
L; ipsertion depth
a  fitting angle
R nadius of curvature

Figure 3 — Typical fabricated bend
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6.2.2.4 Length

6.2.2.4.1 General

Lengths of individual bends are dependent upon the designated fitting angle, the radius of curvature, and the
length of any linear extensions provided for jointing or other purposes. The declared or specified laying length,
L (see 6.2.2.4.2), shall conform to the tolerances given in 6.2.2.4.4.

Minimum body lengths shall be taken from Table 18 for both moulded and fabricated bends. Values other than
those given in Table 18 may be used by agreement between the purchaser and the manufacturer.

Table 18 — Minimum body length, Lg, for bends (see Figures 2 and 3)

Fitting angle, «
DN 90° | 60° | 45° | 30° | 22,5° | 15° | 11,25°
Minimum body length, L
mm
100 155 90 65 45 35 25 20
125 190 110 80 55 40 30 20
150 230 135 95 65 50 35 25
200 305 180 130 85 65 45 35
250 380 225 160 105 80 55 45
300 455 265 190 125 95 65 50
350 530 310 225 145 110 75 60
400 605 350 255 165 125 85 65
450 680 395 285 185 140 95 70
500 755 440 315 205 155 105 80
600 905 525 380 245 185 125 95
700 1055 615 440 290 215 145 105
800 1205 700 505 330 245 165 125
900 1-355 785 565 370 275 185 140
1000 1505 875 670 410 305 200 155

6.2.2.4.2 layinglength

Th I i | ot 1 fibha hand chaoll bha tolean oo tha Adioton frann n nd af thao hand sepliadin s tha dni t
e ay|ng I YU, U e o TIU- STiaiT DT TaRC T aS e UrStanC T o T OTNTC CTTU UT TN OTTTIU, " CATTOUTT Ty —tiT \.p|go

insertion depth of a socket end where applicable, projected along the axis of that end of the bend to the point
of intersection with the axis of the other end of the bend.

For an end of a bend containing a spigot, the laying length, L, shall be taken as the body length, Lg, plus the
insertion depth, L; (see Figure 3).

6.2.2.4.3 Body length

The body length of the bend, Lg, shall be taken as the distance, from the point of intersection of the two axes
of the bend to a point on either axis, equal to the laying length minus one insertion depth, L;. The values in
Table 18 are minimum lengths, which are determined by the fitting geometry and may need to be increased to
provide sufficient length for over-wraps at the mitres and joints.
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6.2.2.4.4 Tolerances on laying length
For moulded bends, the permitted deviation of the laying length from the declared value is (L + 25) mm.

For fabricated bends, the permitted deviation of the laying length from the declared value is [L + (15 x the
number of mitres of the bend)], in millimetres.

6.3 Branches

6.3.1 Classification of branches

6.3.1}1  General

Brang¢hes shall be designated in respect of the following:
a) e nominal size (DN);

b) e diameter series, e.g. A, B1, B2;

c) e nominal pressure (PN);

d) e nominal stiffness (SN);

e) e joint type, i.e flexible or rigid and whether or not end-load-bearing;
f) e fitting angle, in degrees;

a) e branch type, i.e. moulded or fabricated;

h) the pipe type, if applicable.

6.3.112 Nominal size (DN)

The nominal size (DN) of the fitting.shall be that of the straight length of pipe to which the fitting i$ to be joined
in thg piping system and shall be one of the nominal sizes given in Table 3.

6.3.1}{3  Fitting angle

The fjitting angle, «, which is the angular change in direction of the axis of the branch (see Figurg 4), shall be
90° for pressure pipes.

6.3.114  Branch type

The tIype of branch shall be designated as shown in Figure 4.

6.3.2 Dimensions and tolerances of branches

6.3.2.1 Tolerances on diameter

The tolerances on the diameter of the branch at the spigot positions shall conform to 5.1.1.4 of this
International Standard.

6.3.2.2 Angular tolerances

Any deviation from the declared change in direction of a branch shall not exceed either (« + 0,5)° if the joint is
flanged or (« = 1)° for all other types of joint with which the branch is intended to be used.
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By

b) Unequal tee branch

L Li
'y
a) Equal tee branch
L

Key
a  fitting angle
B laying ler|gth of braneh¢pipe
Bg offset length of branch pipe
B, spigot indertian 'depth of branch pipe
L laying lerlgth of main pipe

c) Unequal oblique branch

Lg body length of main pipe

46

L. spigot insertion depth of main pipe

Figure 4 — Typical branches
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6.3.2.3 Length

6.3.2.3.1 General
NOTE Only tee branches are covered by the dimensional requirements in this International Standard.

Dimensions other than those specified can be used by agreement between the purchaser and the
manufacturer (see 6.1.9).

6.3.2.3.2 Body length

6.3.2(3.2.1 General

The body length, Lg, of the fitting (see Figure 4) shall be equal to the laying length of the main pipe minus two
inserfion depths, L;.

6.3.2|3.2.2 Moulded tee branches

The body length, Lg, of moulded equal tees shall not be less than the applicable value given in Tgble 19.

Table 19 — Minimum body length, Lg, of moudlded equal tees

DN te DN te
mm mm
100 206 450 650
125 220 500 700
150 290 600 800
200 360 700 900
250 430 800 1000
300 510 900 1120
350 540 1000 1220

6.3.213.2.3 Fabricated tee branches
For fabricated equal tees, the minimum body length, Lg, shall be as follows:

a) 150 mmsfor DN < 250;

b) 1250 mm for 250 > DN < 600;

c) 1750 mm for 600 > DN < 1000.

6.3.2.3.3 Offset length

The offset length, By, of the branch pipe (see Figure 4) shall be taken as the distance from the end of the
branch pipe (excluding, where applicable, the spigot insertion depth) to the point of intersection of the straight-
through axis of the fitting with the extended axis of the branch pipe.

The offset length, By, of the branch pipe of equal tee branches shall be 50 % of the body length, Lg.
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6.3.2.3.4

Laying length

For the main pipe of a branch containing a spigot and a socket, the laying length, L, is the body length, Lg,
plus the insertion depth, L;, at the spigot end (see Figure 4). For the main pipe of a branch containing two
spigots, the laying length, L, is the body length, Lg, plus two insertion depths, L;.

6.3.2.3.5

6.3.2.3.5.1

Tolerances on length

Branches for use with rigid joints

The permissible deviation from the manufacturer's declared offset length and body length of the branch is
given in Table 20.

6.3.2.3.5.2

The permiss|
+ 25 mm or 4

[FTable 20 — Deviation from declared length of branches for use with rigid joints

Nominal size (DN)

Limits of deviation from declared length

mm

100 < DN < 300 +1,5

300 < DN <600 +25

600 < DN < 1000 +4,0

Branches for use with flexible joints

6.4 Redugers

6.4.1

6.4.1.1

Reducers sh

a)

f)

g)

48

the nom

Classification of reducers

Géneral

nal sizes (DN4and DN,);

the diameter series)e.g. A, B1, B2,

the nom

the nom

nalpressure (PN);

bl be designated in fespect of the following:

ble deviation from the manufacturer's declared, offset length and body length of the brar
1 % of the laying length, whichever is the larger.

nal stiffness (SN);

the joint type, i.e. flexible or rigid and whether or not end-load-bearing;

the redu

the pipe

cer type, i.e. concentric or eccentric;

type, if applicable.

ch is
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6.4.1.2 Nominal size (DN)

The nominal sizes DN, and DN, of the reducer shall be the same as those of the straight lengths of pipe to
which it is to be joined in the piping system and shall conform to the nominal sizes given in Table 3.

6.4.1.3 Reducer type

The type of reducer shall be designated as either concentric or eccentric (see Figure 5).

6.4.2 Dimensions and tolerances of reducers

6.4.2|1 Tolerance on diameter

The [tolerance on the diameter of the reducer at the spigot positions shall conform|to 5.1.1.4 of this
Interpational Standard.

6.4.212 Wall thickness

6.4.2121  Except where 6.4.2.2.2 applies, the wall thickness of the tapered’section of the redycer shall not
be legs than the greater of the following:

a) e dimension given in Table 21 for the nominal size (DN) of the larger-diameter straight sefction (DN, in
igure 5);

b) e wall thickness determined using Equation (29):

p,_ 4
 min ZSXEXW (29)
wherg
6 is a safety factor,
1 is the internal pressure carresponding to the nominal pressure, expressed in bars,
4 is the internal diameter of the larger-diameter straight section (DN, in Figure 5), expressed in
metres,

dmin IS the minimydm wall thickness of the tapered section of the reducer, expressed in millimetres,

Dt is thetshort-term circumferential tensile strength of the tapered section (see 6.4.2.4), lexpressed in
newtons per square millimetre.

6.4.212.24 " If a manufacturer wishes to use thicknesses less than those given in 6.4.2.2.1, then they shall
proveg that the performance of the laminate is proportionately higher than the value given in 6.4.2.41.

6.4.2.3 Length

6.4.2.3.1 General

The lengths L, Lg and Ly in Figure 5 shall be as declared by the manufacturer and be subject to the
tolerances given in 6.4.2.3.5.

6.4.2.3.2 Laying length

The laying length, L, of the reducer shall be taken as the total length, excluding the spigot insertion depth of a
socket end, where applicable.
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6.4.2.3.3 Body length

The body length, Lg, of the reducer (see Figure 5) is the laying length, L, minus two spigot insertion depths, L;.

L
Lg
Ly
= =
(] (]
LI Li

a) Concentric reducer

L
Lg

DN,

DN,

b) Eccentric reducer

Key

L laying length

Lg body length

Ly length of tapered section
L;  spigot insertion depth

DNy larger nominal size
DN, smaller nominal size

Figure 5 — Concentric and eccentric reducers
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Table 21 — Minimum wall thickness for reducers (see 6.4.2.2)

Nominal size Minimum wall thickness Nominal size Minimum wall thickness
(DN) mm (DN) mm
300 or less 2,8 1600 15,0

350 3,3 1700 15,9

400 3,8 1800 16,9

450 4,2 1900 17,8

500 47 2000 18.8

600 5,6 2100 19,7

700 6,6 2200 20,6

800 7,5 2300 216

900 8,4 2400 2205

1000 9,4 2500 234

1100 10,3 2600 24{4

1200 11,3 2700 253

1300 12,2 2800 26,3

1400 13,1 2900 2712

1500 14,1 3000 281
NOTE 1 The above minimum wall thicknesses only apply for Hominal pressures up to PN 2,5. For higher pressures, use
Equation (29) to determine the applicable minimum wall thickness;
NOTE 2 The above wall thicknesses assume an initial circamferential tensile strength, oy, of 80 N/mm?2.

6.4.2|13.4 Length of tapered section

The length, Ly, of the tapered section (see Figure 5) shall not be less than 1,5 x (DN1 — DNy), expressed in
millimetres.

NOTH For reasons of hiydraulic capacity, it is normal practice when designing a non-pressure eccentricreducer for L
to be Jower than that for an.equivalent concentric reducer.

6.4.2|13.5 Tolerances on laying lengths

6.4.2|3.5.1 Reducers for use with rigid joints

The permissible deviation from the manufacturer's declared laying length, L, of the reducer ig as given in
Table 20 for branches.

6.4.2.3.5.2 Reducers for use with flexible joints

The permissible deviation from the manufacturer's declared laying length, L, of the reducer is (L £ 50) mm or
(L £ 1) %, whichever is the greater.

6.4.2.4 Mechanical characteristics of tapered-section laminate

To verify the properties of the laminate used in the tapered section, make panels using the same materials
and lay-up as used for the tapered section of the reducer.
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When tested in accordance with ISO 527-4 or ISO 527-5, as applicable, test pieces taken from the panel shall

have an initia

| circumferential tensile strength, o, of at least 80 N/mm?2.

6.5 Saddles

6.5.1

6.5.1.1

Saddles shal

Classification of saddles

General

| be designated in respect of the following:

a) thenom

b) the diam
c) thenom
d) the joint

e) thefittin

f)  the pipe
6.5.1.2
The nominal

to be conneq
shall be one

given in the gppropriate standard for the pipe to which thebranch pipe is to be joined.

NOTE TH

6.5.1.3 Fi

The fitting an

6.5.2 Dimensions of saddles and“associated tolerances

6.5.21 Tq

The tolerand
International

Nominal size (DN)

nal size (DN);

eter series, e.g. A, B1, B2,

nal pressure (PN);

type, i.e. flexible or rigid and whether or not end-load-bearing;
) angle, «;

type, if applicable.

size (DN) of the saddle shall be a combination of the*nominal size of the main pipe to whic
ted in the pipeline and the nominal size of the_branch pipe. The nominal size of the mair
of the nominal sizes given in Table 3. The nominal size of the branch pipe shall be one of

e designation DN 600/150 indicates a saddle-for connecting a DN 150 branch line to a DN 600 pipelin
iting angle

gle, «, is the nominal angular/change in direction of the axis of the saddle (see Figure 6).

lerance on diameter

e on the diameter of the branch pipe at the joint position shall conform to 5.1.1.4 o
Standard; if applicable.

h it is
pipe
hose

f this

6.5.2.2 Lg

ingth

The length of the branch, Lg, depends upon the fitting angle, «, and the length provided for jointing or other
purposes. The length of the branch pipe shall not normally be less than 300 mm, although other lengths may

be used by a

52

greement between the purchaser and the manufacturer.
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DN,
—
: - : )
L= :
| “ [ e} I I\
) [ = \\ T Jl

I
_>|

Key

DN, :[ominal size of branch pipe
DN, gominal size of main pipe

Lg |ength of branch pipe

a  fitting angle

Figure 6 — Typical non-pressure saddle
6.6 | Flanged adaptors

6.6.1| Classification of flanged adaptors

6.6.1{1 General

Flanged adaptors shall’be designated in respect of the following:

a) e nominal size (DN);

b) e diameter series, e.g A, B1, B2;

c) e-nominal pressure (PN);

d) the nominal stiffness (SN);
e) the joint type, i.e. flexible or rigid and whether or not end-load-bearing;
f)  the flange drilling;

g) the pipe type, if applicable.
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Nominal size (DN)

The nominal size (DN) of the fitting shall be that of the straight length of pipe to which it is to be joined in the
piping system and shall be one of the nominal sizes given in Table 3.

6.6.1.3

Flange designation

The mating characteristics of the flange shall conform to the purchaser's requirements, e.g. bolt circle, bolt
hole diameter, flat or raised face, flange O.D. and washer diameter.

NOTE

the same as thhie PNforthe flange adaptor-

The joint ma
nature of the

6.6.2 Dimensions of flanged adaptors and associated tolerances

6.6.2.1 Tqg

The tolerand

Flanges are frequently specified by reference to a specification that includes PN. This PN is not necessarily

hufacturer shall supply full information on the flange, the gasket, the bolt torque, the-degre
bolt lubrication, and the bolt-tightening sequence.

lerance on diameter

e on the diameter of the flanged adaptor at the spigot position, ifJapplicable, shall confo

b and

'm to

5.1.1.4 of thi$ International Standard.
6.6.2.2  Whll thickness
The wall thigkness of the adaptor shall nowhere be less than.the’minimum wall thickness of the pipg with
which the adpptor is intended to be used.
6.6.2.3 Lgngth
The length, 14, of the fitting (see Figure 7) shall not be-less than the value given in Table 22. The manufagturer
shall declare|the actual length.
NOTE The length of a flanged adaptor depends upon the diameter, loading requirements and method of manufgcture.
Table 22 —-Minimum lengths, L, of flanged adaptors
L L L
DN DN DN
mm mm mm

100 100 300 250 600 350

125 150 350 250 700 400

150 150 400 300 800 400

260 2660 456 366 966 456

250 200 500 350 1000 500
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flange

BRP over-wrapping
gpigot

Iength of adaptor

Figure 7 — Flanged adaptor
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6.6.2.3.1

6.6.2.3.1.1

Tolerances on length

Flanged adaptors for use with rigid joints

The permissible deviation from the manufacturer's declared length of the fitting, L, is given in Table 23.

6.6.2.3.1.2

Flanged adaptors for use with flexible joints

The permissible deviation from the manufacturer's declared length of the fitting is (L + 25) mm.

6.7 Marki

Marking detg
cracks or oth

If printing is
and the print

The following

a)
b)
c)

d)

)
k)

56

the num
the nom
for bend

for redu

the stiffn

the pres

Table 23— Deviation from dectared fength of adaptors for use with Tigid-joints———

Limits of deviation from declared length
Nominal size (DN)
mm
DN < 400 +2
400 < DN < 600 +5
600 < DN +10

ng

ils shall be printed or formed directly on the fitting in such a way that the marking does not in
er types of failure.

used, the colouring of the printed information _shall differ from the basic colouring of the pr
ng shall be such that the marking is readable-without magnification.

marking shall be on the outside of each-fitting:
ber of this International Standard;

nal size (DN) and the diameter series, e.g. A, B1, B2;
5, branches and saddles, the designated fitting angle;

ers, the nominal sizes DN, and DN,;

ess rating invaccordance with Clause 4 of this International Standard;

sure rafing in accordance with Clause 4 of this International Standard;

itiate

bduct

the joint

type in accordance with Clause 4 of this International Standard, and whether or not it is end

load-

bearing;

for fittings intended for the conveyance of surface water or sewage, the code-letter “C”;

the manufacturer's name or identification;

the date

of manufacture, in plain text or code;

the code-letter “R” to indicate that the fitting is suitable for use with axial loading, if applicable.
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7 Joint performance
7.1 General

7.1.1 Interchangeability

Where interchangeability between products from different suppliers is required, the purchaser shall ensure
that the pipe and fitting dimensions are compatible with the components to be joined and that the performance
of the joint formed conforms to the relevant performance requirements in this clause.

7.1.2——Requirements

A joint made between pipes conforming to Clause 5 and/or fittings conforming to Clause 8 shall|be designed
so that its performance is equal to or better than the requirements of the piping system, but’'not rjecessarily of
the cpmponents being joined.

7.1.3] Dimensions

All dimensions which may influence the performance of the joints tested shall-be recorded.
7.2 | Flexible joints

7.21| General
For gach design of joint, the maximum allowable values of.@raw, D (see 3.57 and Figure 1), total|draw, T (see

3.58 pnd Figure 1), and angular deflection, & (see 3.56.and Figure 1), for which the joint has been designed to
be uged shall be as declared by the manufacturer.

7.2.2] Maximum allowable draw
The manufacturer's maximum declared“allowable draw, D, which shall include Poisson contraction and

temperature effects, shall not be less than 0,3 % of the laying length of the longest pipe which it is intended to
use in the case of pressure pipes and.0,2 % in the case of non-pressure pipes.

7.2.3] Maximum allowable angular deflection

The manufacturer's deelared maximum allowable angular deflection, &, shall not be less than th¢ value given
in 4.7.3.1 for the particular piping system concerned.

7.2.4| Flexible-non-end-load-bearing joints with elastomeric sealing rings

7.2.4{1 General

Flexibteorernd=toad=bearing joimts withefastomericseats—stattbetested; usingtestpieces Tonforming to
7.2.4.4, for conformity to the requirements for performance under hydrostatic pressure detailed in 7.2.4.2,
using methods of test given in ISO 8639, as appropriate, in conjunction with specific conditions dependent
upon the nominal pressure (PN) of the piping system in which the particular type of joint is to be used. Specific
values of PN are given in 4.1.4.

7.2.4.2 Performance requirements

7.2.4.21 Initial leaktightness test following assembly
When assembled in accordance with the pipe manufacturer's recommendations, the joint shall withstand

without leakage an internal pressure of 1,5 x PN bar for 15 min, and shall subsequently conform to 7.2.4.2.2,
72423,724.24and 7.2.4.2.5.
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Failure at the end closures shall not constitute failure of the test.

7.2.4.2.2

Leaktightness when subjected to a negative pressure at maximum draw

When the joint is subjected to the manufacturer's declared maximum allowable draw, D (see 7.2.2), it shall not
show any visible signs of damage to its components nor exhibit a change in pressure greater than 0,08 bar/h
(0,008 MPa/h) when tested by the appropriate method given in ISO 8639 at the pressure given in Table 24.

7.2.4.23

Leaktightness when simultaneously subjected to angular deflection and draw

When the joint is subjected to the manufacturer's declared maximum allowable angular deflection in

accordance
(see 7.2.2),
manufacture
components
Table 24.

7.24.24
pressure

When the jo
total force, F
damage to

pressures gi

blus the longitudinal movement, J (see 3.58 and Figure 1), resulting from application’ g
's declared allowable angular deflection, it shall not show any visible signs of damage
nor leak when tested by the appropriate method given in 1ISO 8639 at the pressures giy

L eaktightness when simultaneously subjected to misalignment and draw under static

of 20 N per millimetre of the nominal size (DN) in millimetres,itshall not show any visible s
ts components nor leak when tested by the appropriate_méthod given in 1SO 8639 &
en in Table 24.

hith 7.2.3 and a total draw, 7, equal to the manufacturer's declared maximum allowable draw, D

f the
to its
en in

nt is subjected to the manufacturer's declared maximum allowable draw, D (see 7.2.2), and a

gn of
t the

7.2.4.2.5 Ileaktightness when subjected to misalignment and-draw under a cyclic pressure
When the jo|nt is subjected to the manufacturer's declared>maximum allowable draw, D (see 7.2.2), and a
total force, F| of 20 N per millimetre of the nominal size (DN) in millimetres, it shall not show any visible s|gn of
amage to its components nor leak when tested by the€ appropriate method given in at the pdsitive
d to it t leak when tested by th iat thod gi in ISO 8639 at th iti
cyclic pressure given in Table 24.
Table 24 — Summary of test requirements for flexible non-end-load-bearing joints
Test pressure .
Test Pressure sequence Duration
bar
'(?gg'ggggggé%ef;‘)*t Initial pressure 1,5 x PN 15 min
ﬁgtgrgglsgrgg;L(J)re7d:|3f)ferent|al Negative pressure? - 0,8 bar (- 0,08 MPa) 1h
g"r'::;'gr“e”zfsné agg3gfg‘(’)vo%”‘;e5r)3tat'° Positive static pressure 2,0 x PN 24h
Misalignment|and’draw under cyclic | .. . Atmospheric to 1,5 x PN 10 cycles of 1,5|min
pressure (ISO 8639:2000, 7.6) PSR MY PTESSETE and back to atmospheric to 3 min each
Angular deflection and draw Initial pressure 1,5 x PN 15 min
(ISO 8639:2000, 7.4) Positive static pressure 2,0 x PN 24 h
@  Relative to atmospheric, i.e. approximately 0,2 bar (0,02 MPa) absolute.
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7.2.4.3 Number of test pieces for type testing
The number of joint assemblies to be tested for each test shall be one.

It is permissible for the same assembly to be used for more than one of the tests detailed in Table 24.

7.24.4 Test pieces

A test piece shall comprise a joint and two pieces of pipe such that the total laying length, L, is not less than
the applicable value given in Table 15 or that which is necessary to meet the requirements of the test method.

7.2.5| Flexible end-load-bearing joints with elastomeric sealing rings

7.2.5|1 General

Flexible end-load-bearing joints, including locked socket-and-spigot joints, with elastomeric sdals, shall be
testefl, using test pieces conforming to 7.2.5.4, for conformity to the requirements for perforfnance under
hydrgstatic pressure detailed in 7.2.5.2, using methods of test given in 1IS@7432,2).3) in corjjunction with
specific conditions, detailed in Table 25, dependent upon the nominal pressure (PN) of the pipihg system in
which the particular type of joint is to be used. Specific values for PN are given in 4.1.4.

7.2.5|2 Performance requirements

7.2.5|2.1 Initial leaktightness test following assembly

When assembled in accordance with the pipe manufacturer's recommendations and subjectedl to a static-
presgure test in accordance with ISO 7432, using a test pressure equal to 1,5 x PN bar for 15 min, the joint
shall remain leaktight and there shall be no visible damage to the joint components.

7.2.5|2.2 Leaktightness when subjected to-a pressure differential

When subjected to a negative-pressuré test in accordance with 1ISO 7432, using a test pressurg of — 0,8 bar
(- 0,08 MPa), i.e. approximately 0,2 bar (0,02 MPa) absolute, for 1 h, the joint shall not show any| visible signs
of damage to its components nor_shall there be a change in pressure greater than 0,08 bar/h (0,0p8 MPa/h).

7.2.5|2.3 Misalignment with internal pressure and end thrust

When subjected to a static-pressure misalignment test in accordance with the appropriate method given in
ISO 7432, whilst subjected to a total force, F4, of 20 N per millimetre of the nominal size gxpressed in
millinpetres, using“a test pressure equal to 2,0 x PN bar, for 24 h, the joint shall remain leaktight and there
shall be no visible damage to the joint components.

When subjetted to a positive cyclic pressure misalignment test in accordance with ISO 7432, whijlst subjected
to a otaI force F4, of 20 N per m|II|metre of the nominal size expressed in m|II|metres and to ten cycles, of

2 h P~ I~ (] NN + + obhall H
1,5 rT LLILI lU J 1THrT ©dAdUTt, IJULVVUUII GI.IIIUO'JI 1< I\l MICoourc ariu 1,9 N udar, uie JUIIIL <rdan IUIIIGIII Caktlght and

there shall be no visible damage to the joint components.

2) 1S0O 7432 refers to locked socket-and-spigot joints as rigid, but in this International Standard they are classified as
flexible.

3) ISO 7432 has a transverse bending test with specified bending load and support conditions, but some special
installation conditions may require more severe loads and support conditions to be used. In countries where such special
installation conditions are known to exist, the test loads and support conditions required shall be detailed in the national
foreword.
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7.2.5.2.4 Short-term resistance to internal pressure

When subjected to a short-term static-pressure test in accordance with 1ISO 7432, using a test pressure equal
to 3,0 x PN bar, for 6 min, the joint shall remain leaktight and there shall be no visible damage to the joint
components.

7.2.5.2.5 Resistance to bending for pipes up to and including DN 600

With the joint at the manufacturer's declared allowable angular deflection, subject it to the bending test in
accordance with 1SO 7432, using a test pressure equal to 2,0 x PN bar, for 24 h. The joint shall remain
leaktight and there shall be no visible damage to the joint components.

7.2.5.3 N|||mber of test pieces for type testing
The number pf joint assemblies to be tested for each test shall be one.

It is permissiple for the same assembly to be used for more than one of the tests detailed,in Table 25.

7.2.5.4 Tgst pieces

A test piece ghall comprise a joint and two pieces of pipe such that the total laying'length, L, is not less than
the value given in Table 15 or that which is necessary to meet the requirements of the test method.

Table 25 — Summary of test requirements for flexible\end-load-bearing joints

Test pressure .
Test Pressure sequence Duration
bar

Initial leaktightness test

(ISO 7432:2002, 7.3) Initial pressure 1,5 x PN 15 min

External prespure differential .

(ISO 7432:2002, 7.2) Negative pressure — 0,8 bar (- 0,08 MPa) 1h
Maintained pressure 2,0 x PN 24 h

Misalignment|with internal pressure

(ISO 7432:20p2, 7.4) Atmospheric to 1,5 x PN 10 cycles of 1,5|min

Pesitive cyclic pressure

and back to atmospheric to 3,0 min ea¢h
Resistance td bending Preliminary pressure 1,5 x PN 15 min
(ISO 7432:2002, 7.5) Maintained pressure 2.0 x PN 24 h
Short-term repistance to intérnal - .
pressure (ISQ 7432:2002, 7.6) Maintained pressure 3,0 x PN 6 min
NOTE Nominal pressure (PN) is an alphanumeric designation of pressure related to the resistance of a component of a piping

system to interfal pressure.

7.3 Rigid joints
7.3.1 Wrapped or cemented

7.31.1 General

Wrapped or cemented joints shall be tested for conformity to the requirements for performance under
hydrostatic pressure detailed in 7.3.1.2 and Table 26, using test pieces conforming to 7.3.1.4. The methods of
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