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Foreword

ISO (the Inte

rnational 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 with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 22306 w

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 Stangards
the technical committees are circulated to the member bodies for voting. [Publication gs an

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 gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 77, Products in fibre reinforced cement.
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INTERNATIONAL STANDARD

ISO 22306:2007(E)

Fibre-reinforced cement pipe, joints and fittings for gravity
systems

1
This
reinfg

Intern
gravi

Pipes
chard

NOTE

NOTH
provid

NOTE

NOTE
Stand

NOTH

Bcope

rced cement, based upon Portland cement, intended to be used for drainage or sewerage s
y systems at atmospheric pressure in buried applications.

satisfying the requirements of this International Standard, altheugh exhibiting s
cteristics, are intended for installations designed using rigid pipe principles.

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

3 This International Standard addresses aspects of long-term performance of pipe (see Annex J).

4  Purchasers should satisfy themselves that.the class of pipe specified on the basis of thi
ard is suitable for its intended application.

5  Compliance with Annex G of this Interpational Standard might not satisfy national regulatory req

2

The following referenced documents are indispensable for the application of this documen

refer
docu

ISO 1
Meth

3

Terms and definitions

ormative references
nces, only the edition) cited applies. For undated references, the latest edition of th
ment (including any\amendments) applies.

0928, Plastics_piping systems — Glass-reinforced thermosetting plastics (GRP) pipes a
bds for regression analysis and their use

1 In a pipe work system, pipes and fittings of different strength classification can be used togethel.

nternational Standard specifies the properties of the piping system and its components’made from fibre-

ystems. This

ational Standard is applicable to fibre-reinforced cement pipes and fittings suitable primatfjily for use in

bme flexible

d applications
s and joints.

5 International

lirements.

t. For dated
b referenced

hd fittings —

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, in order to provide
a convenient designation for reference and marking purposes, consisting of the letters “DN” followed by a
round number related to the internal diameter when it is expressed in millimetres

©I1SO
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3.2

declared diameter

diameter which a manufacturer states to be the mean internal or external diameter produced in respect of a
particular nominal size DN and crushing strength class

3.3

specific ring stiffness

S

calculated physical characteristic of the pipe, indicating the resistance to ring deflection per metre length
under external load as defined in Equation (1):

2

S=(E-NTdn, (1)

where

E is the apparent modulus of elasticity as determined using Annex E of this Interpational Standard,
explessed in newtons per square metre (N/m?2)

I is the second moment of area in the longitudinal direction per metre length,-expressed in mettes to
the fourth power per metre, (m4/m), i.e.

I4e3/12 )
where

e |is the wall thickness, expressed in metres (m)

dy, |is the mean diameter of the pipe, expressed inJmetres (m) (see 3.4)
NOTE THe specific ring stiffness is expressed in newtons-per square metre (M/m?2).
3.4
mean diameter
dm

diameter of [the circle corresponding_with' the middle of the pipe wall cross-section calculated by e¢ither
Equation (3) for (4):

dm =difre 3)

dp=dd-e (4)
where

d, s thecinternal diameter of the pipe in metres (m)

is the external diameter of the pipe in metres (m)

e s the wall thickness of the pipe, in metres (m)
NOTE The mean diameter is expressed in metres (m).
3.5
type test

test carried out in order to assess the fitness for purpose of a product or assembly of components to fulfil its or
their function(s) in accordance with the product specification

2 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=af814f62f841169ef43eea24b9bf8751

ISO 22306:2007(E)

3.6
nominal length
numerical designation of a pipe length which is equal to the pipe’s effective laying length (see 3.8)

NOTE The nominal length is expressed in metres (m), rounded to one decimal place.

3.7

total length

L

distance between two planes normal to the pipe axis and passing through the extreme end points of the pipe
NOTE The total length is expressed in metres (m).

3.8

effective laying length
total |length of a pipe minus, where applicable, the insertion depth of the spigof{s)”in the socket as
recornmended by the manufacturer

3.9
normal service conditions
conveyance of surface water or sewage in the temperature range 2 °C to 50.>C, with or without pfessure

3.10
crush load

T,

minimum crush test load required for a saturated pipe, whenitested according to Annex B to demonstrate that
it complies with its designated crush class

3.11
non-pressure pipe or fitting
pipe | fitting] subject to an internal pressure not greater than 100 kPa

3.12
burigd pipeline
pipeline that is subjected to the external pressure transmitted from soil loading, including traffic and
supefimposed loads and, possiblysthe pressure head of water

3.13

desitqn service temperature

maximum sustained temperature at which the system is expected to operate
NOTE The desigh_service temperature is expressed in degrees Celsius (°C).
3.14

draw

D

longijudinal movement of a joint

See Figure 1.

NOTE The draw is expressed in millimetres (mm).

3.15

total draw

T

sum of the draw, D, and the additional longitudinal movement, J, of joint components due to the presence of
angular deflection

See Figure 1.

NOTE The total draw is expressed in millimetres (mm).

© 1SO 2007 — All rights reserved 3
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3.16
misalignment
M
amount by which the centrelines of adjacent components fail to coincide
See Figure 1.
NOTE The misalignment is expressed in millimetres (mm).
—
1 1|
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1
I
Key
D draw
6  angular deflection
J  longitudinal movement
T  total draw
M  misalignment
NOTE The angular deflection causes a longitudinal movement.

Figure 1 — Joint movements
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flexible joint
joint that allows relative movement between components being joined

3.18

break
condition when the test piece can no longer carry load

3.19

reinforcement fibre
organic and/or inorganic synthetic reinforcement fibres used for the manufacture of fibre cement pipes

I\l:n EWWH 1 2N 128 Intarmatianal QionAoeA

comgp
See 4
4 (
4.1

411

Pipes
type.

4.1.2

The pominal size (DN) of pipes and fittings in the range DN 200 to DN 2500 shall conform to th

table

413

The pipes shall be classified in accordahce with their minimum crush load, T;,, into the following ¢

on lo

4

The
pipe

Pipes
in the

4.2

S\AL e ln H
yrogowit - a S rnerriaaorar otariaara

1.2.2.

General
Classification

Categories

and fittings shall be classified according to nominal size (DN, (see 3.1), design crush strer

Nominal size

in Clause 5 of this International Standard.

Crushing strength (7))

bd per unit internal area:
0 kN/m2, 60 kN/m?2, 75 kN/m?2, 90 kN/m2, 100 kN/m?2, 120 kN/mZ2, 150 kN/m2, 175 kN/m?

oad per unit area is-the breaking load per metre length of pipe divided by the nominal dia
n metres (1/1 000.of the nominal diameter DN values).

may also be‘designed to satisfy breaking load requirements that are specified either by th
national standards of the country where the product is to be used.

Materials

4.21

gth and joint

b appropriate

asses based

meter of the

b designer or

_General

The pipe or fitting shall be constructed using reinforcing fibres (see 3.19) and an inorganic hydraulic binder or
a calcium silicate binder formed by chemical reaction of a siliceous and a calcareous material.

Process aids, fillers, aggregates and pigments that are compatible with fibre-reinforced cement may be added.

4.2.2

Reinforcement

Reinforcement may be any of the following:

a) cellulose fibre;

b) plastic fibre;

©I1SO
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c) glass filament;

d) steel fibre.

No further restriction is placed on the choice of fibre-reinforcement materials, their combination, their
proportion in the finished product, or the method of pipe manufacture, except that pipes manufactured using
these materials shall comply with the requirements of this International Standard. The manufacturer shall
provide the purchaser with documented evidence that the fibres employed are compatible with the other
materials in the pipes for the intended purpose of the pipes under normal service conditions (see 3.9).

4.2.3 Cement

The cement ghall comply with the relevant national standard in the country of manufacture.

4.2.4 Aggregates and fillers

Where aggrdgates or fillers are added to the mix in the manufacturing process, the filler shall-be inorganif and
shall be compatible with other materials in the mix to ensure the long-term performance durability.

Lightweight gggregate and non-ferrous metallurgical slag shall not be used in pipes.and fittings.
4.2.5 Restriction on chemical content

The material$ shall not contain acid-soluble chloride or sulfate salts in excess of the values given in Tablg 1.

Table 1 — Maximum values of acid-soluble chloridée’ion and sulfate ion content
in cement as cast

Maximum acid-soluble Maximum acid-soluble

Condition chloridedion content sulfate ion content
kg/m3 % (by mass of cement)
Cement cured other than by 08 50
steam or autoclaving ’ ’
Steam-cured and autoclaved 0.8 40

cement

4.3 Appearance and finish

Both internal and external surfaces shall be free from irregularities which would impair the ability qf the
component tp conformte‘the requirements of this International Standard.

The internal purface of the pipe shall be regular and smooth. The surfaces that are in contact with elastomeric
seals shall b¢ free of irregularities that can affect the performance of the joints.

Pipes shall be free from fractures and cracks wider than 0,1 mm and deeper than 0,3 mm (see ISO 3126[]).
Pipes shall be free from delamination. Dents on either the inside or outside surfaces shall not exceed 3 mm in
depth and bulges shall not exceed 3 mm in height. Dents and bulges shall not extend laterally in any direction
on a surface by more than 50 mm.

If necessary, pipes may be impregnated and/or coated internally and/or externally to meet special working

conditions as agreed between manufacturer and purchaser. The coating and finish should satisfy the
requirements of national standards, if existing.

6 © 1SO 2007 — All rights reserved
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4.4 Joints

4.41 General

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

4.4.2 Types of joints

The joints for fibre-reinforced cement pipes and fittings covered by this International Standard shall be spigot
and sockets or sleeves.

4.4.3| Materials
Spiggt and sockets joints and sleeves may be formed in fibre-reinforced cement using-the samje production
procgss as the pipes or, alternatively, they may be made of other materials such as plastics or metal,

provifling that they comply with the relevant International Standard or national”’standard, if| existing. All
matefials shall be specified by the pipe manufacturer.

4.4.4) Sealing rings

Sealipg rings shall be of an elastomeric material, suitable for.tsg" with the liquid being conveyed. The
elastpmeric material(s) of the sealing component shall conform to'the applicable national standard.

4.4.5( Allowable angular deflection
The hanufacturer shall declare the maximum allowableiangular deflection for which each joint is flesigned.
4.4.6) Maximum draw

The mhanufacturer shall declare the maximum'draw for which the joint is designed.
4.5 | Reference conditions fortesting

4.5.1] Temperature

The mechanical, physicaland chemical properties specified in all clauses of this International Standard shall,
unlegs otherwise speeified, be determined at (23 £ 5) °C.

4.5.2| Properties of water for testing

The Water used for tests referred to in this International Standard shall be tap water having a pH qf 7 + 2.

4.5.3—Toading conditions

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

4.5.4 Measurement of dimensions

In case of dispute, the dimensions of components shall be determined at the temperature specified in 4.5.1.
Measurements shall be made in accordance with 1ISO 3126l"! or otherwise using any method of sufficient
accuracy to determine conformity, or otherwise, to the applicable limits. Routine measurements shall be
determined at the prevailing temperature or, if the manufacturer prefers, at the temperature specified in 4.5.1.

© 1SO 2007 — All rights reserved 7
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5 Pipes
5.1 Geometrical characteristics
5.1.1 Diameter

5111 Diameter series

Pipes shall be designated by nominal size in accordance with Table 2. Nominal diameters without brackets
are preferred sizes.

Table 2 — Specified pipe internal diameters
Nominal size DN Nominal size DN

mm mm

100 (900)
125 1000
150 (1 050)
200 (1 100)
(225) 1200
250 (1:300)
300 1400
(350) (1500)
(375) 1 600
400 (1700)
(450) 1 800
500 (1900)
(525) 2000
600 (2 100)
(675) 2200
(700) (2 300)
(750) (2 400)
800 2500
(825)

5.1.1.2 Internal diameter
The mean infernal diameter, d;, shall be declared by the manufacturer and, when measured, it shall be yithin

the tolerance Timits given below:
d<300 £5mm
300<  d4; <600 +7mm
600< d; <1200 +8 mm
1200< d;<1650 +10 mm
1650< d

i +13 mm

The mean internal diameter, d,, may be determined by taking two measurements mutually at right angles at
200 mm from each end. The mean internal diameter shall be taken as the mean of the four values.

8 © 1SO 2007 — All rights reserved
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Alternatively, the mean internal diameter may be determined by measuring the average external diameter with
a diameter tape and subtracting the mean of four measurements of wall thickness taken at equal intervals
around the circumference.

51.1.3 External diameter

The external diameter d, of the plain pipe or machined end of the pipe when measured in millimetres, shall

comp

5.1.2

meag

5.1.3

n0,17e mm.

ly with the value stated in the manufacturer’s literature.
Thickness of wall
The vall thickness, e, expressed in millimetres, excluding the machined end, shall be determifed by direct
urement and shall not vary from the value stated in the manufacturer’s literature by more th3
Length
1 Nominal length of pipes

5.1.3

The nominal length, L ( see 3.6), measured in metres, shall be one of the following values:

L
4

NOTE

Othe

5.1.3

The
the fq

Of th
short
the n
+15

5.1.4

When tested in accerdance with the test method given in Annex A, the deviation on straightnes

lengt

,0; 2,5; 3,0; 4,0; 5,0; or 6,0
Pipes of nominal length of 5,0 and 6,0 apply only to sizes greater than DN 200.

lengths may be supplied as agreed between the manufacturer and purchaser.

2  Effective laying length

bipe shall be supplied in effective laying lengths (see 3.8) in accordance with the requirem
llowing paragraph.

e total number of pipes supplied in'each diameter, the manufacturer may supply up to 10

hanufacturer and purchaser.. The tolerance of the manufacturer's nominated effective len
mm.

Straightness

n of pipe, L, shall'not exceed the values given in Table 3.

Table 3 — Maximum straightness deviation

ents given in

% in lengths

br than the nominal length unless a“higher percentage of pipes is being supplied by agreenpent between

pths shall be

s, f, of a full

©I1SO

Maximum deviation
PN +
mm
100 to 150 30L
200 to 1 000 25L
1100 to 2 500 1,5L

2007 — All rights reserved
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5.2 Mechanical characteristics
5.2.1 Crush Strength

5211 General

When tested to determine the initial crush break load, 7,, in the saturated condition, according to the test
method given in Annex B, the minimum initial crush break values for pipes in the diameter range DN 100 to
DN 1 000 shall not be less than those given in Table 4.

The minimum_initial crush break load, 7, expressed in kilonewtons per metre, for pipe having a nominal
diameter DN|greater than 1 000 is determined using Equation (5):

T,=C-pN-1073

(5)
where
C pipe class, expressed in kilonewtons per metre;
DN pipe nominal diameter, expressed in millimetres.

When sampling from continuous production, crush tests may also be conducted on dry, equilibrium gr wet
specimens, provided a relationship can be established between this testing and the specified fully satyrated
minimum brdak load values. A method for determining such a relationship is given in Annex I. The relatiopship
between thelinitial saturated crush load, 7;,, to the installation design load is dependent upon the longtterm
install behav(our of the pipe (see Annex J).

Table 4 — Minimum initial crush break load, 7, ;\per metre length for fully saturated pipe

Values in kilonewtons per|metre

DN Class 40 Class 60 Class 75 Class 90 | Class 100 | Class 120 | Class 150 | Class|175
100 — — — — — 202 25° 29[
125 — — — — — 21° 26,5° 30,%°
150 — — — — — 22° 27,5° 32/
200 152 152 15 18 20 24 30 35
250 152 15 19 22,5 25 30 37,5 44
300 152 18 22,5 27 30 36 45 5256
350 152 21 26,5 31,5 35 42 52,5 616
400 16 24 30 36 40 48 60 7(
450 18 27 34 40,5 45 54 67,5 79
500 20 30 37,5 45 50 60 75 87,5
600 24 36 45 54 60 72 90 105
700 28 42 52,5 63 70 84 105 122,5
800 32 48 60 72 80 96 120 140
900 38 54 67,5 81 90 108 135 157,5
1000 40 60 75 90 100 120 150 175

@  Minimum breaking loads exceed the calculated minimum requirement to satisfy other design criteria.

10 © IS0 2007 — All rights reserved
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.2  Number of test pieces for type test purposes

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 minimum length, Ly, of the test piece shall be 150 £ 5 mm.

5.21.4 Conditioning of test piece

a) an ambient

b) $pecimens which are to be tested in a dry condition shall be stored in air at a temperaturg of 23 +5 °C
and at 50 + 10 % RH for 7 +01 days, immediately prior to testing.

Othef conditioning methods that can be shown to give the same sample strength and stegdy state are

acceptable. In the event of a dispute, the requirements of 5.2.1.4 a) shall apply-

5.21|5 Method of test to determine initial crush strength

The method of test for determining the initial crush strength is<detailed in Annex B of this|International

Standglard.

5.2.2| Flexural bending strength

5.2.2|1 General

When tested for bending strength in the saturated condition, according to the test method given in Annex C of

this I$ternationa| Standard, pipes in the nominal size range DN 100 to DN 200 shall have breakjng loads not

less than the values given in Table 5.

NOTH The flexural bending strength test is a performance test that relates to the ability of the pipe to withstand axial

flexurg in service. The loads given in<Fable 5 do not represent the maximum service loads that can occurlin service and

apply

to pipe lengths 3,6 m and longer)

Table 5 — Minimum breaking bending loads

©I1SO

DN Minimum breaking load
Class in bending
mm N
40 and 60 1800
100 90 2400
120 2 800
40 and 60 2400
125 90 3 200
120 3730
40 and 60 5200
150 90 6 600
120 7 900
40 and 60 6 600
200 90 8 380
120 10 030
NOTE 1 This test is not a requirement for pipe larger than DN 200 or classes greater than 120.
NOTE 2 Break load values for classes intermediate between values given may be linearly
interpolated.

2007 — All rights reserved
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Number of test pieces for type test purposes

Two test pieces, of the same size and classification and conforming to 5.2.3.3 shall be used.

5.2.2.3

Length of test pieces

The length, Ly, of the test piece shall be between 3 700 mm and 4 000 mm.

5224

Specimens
immediately

Conditioning of test piece

hall be immersed in water at an ambient fnmpnr:\hlrn above 5 °C fora pnrind of at least 28

brior to testing.

5.2.2.5 Method of test

ays,

The method |of test for determining the flexural bending strength is detailed in Annex C of*this International
Standard.

5.2.3 Initia] leak tightness

5.2.3.1 General

When requirgd, the initial leak tightness of pipes shall be assessed.by‘the manufacturer using one ¢

following me
a) usingth

b) using th

30 s for

5.2.3.2

When tested

leakage.

Moisture app

If, during the
of time equa

5.2.3.3

One test pie
conditions ar

5234

hods:
 test procedure given in Annex D, apply a test pressure of 250 kPa for a period of 30 s;

b test procedure given in Annex D, apply a test pressure of 100 kPa for a period of 1 mir
bvery 10 mm of pipe wall thickness.

Lgak test requirement

in accordance with the requirements of 5.2.3.1, the pipe specimen shall exhibit no crad

earing on the surface of the pipe in the form of damp patches shall not be considered as lea
test, beads of watep-appear on the surface of the pipe, continue the test for an additional g
to that of the initial'petiod for the test. The pipe is accepted if the beads do not grow or run.

Number of test{pieces for type test purposes

ce, of a=size and class representative of the middle range of all pipes produced under the
d cenforming to 5.2.4.3, shall be used.

f the

plus

ks or

kage.
eriod

same

Length of test pieces

The test piece shall have a length of at least 0,3 m.

5.2.3.5

The method

5.2.3.6

Method of test

of test for assessing the water tightness is given in Annex D of this International Standard.

Conditioning of test pieces

Specimens shall be stored in air at a temperature of (23 +5)°C and at (50 + 10) % RH for 7+01 days,

immediately

12

prior to testing.
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5.2.4 Modulus of elasticity

5.24.1 General

When the value of the modulus of elasticity is required, it shall be determined using the test method given in
Annex E.

NOTE Values of the initial pipe modulus of elasticity can be required when assessing the suitability of the pipe for
buried installations (see Annex J).

5.2.4.2 Number of test pieces

Cut fpur test pieces from different pipes of the same size and class. Two sets of pipe sizes(sholld be tested
representing the manufacturer's smallest and largest pipe sizes.

5.2.4/3 Length of test pieces
The test piece shall have a length of (300 + 5) mm and shall be cut from the barrel"of the pipe.
5.2.5| Long-term pipe stiffness

5.2.5|1 General

The yalue of the long-term pipe stiffness, when required, shalibe determined using the test method given in
Annex F.

NOTE Values of the long-term pipe stiffness can be réquired when assessing the suitability of the pipe for buried
installations (see Annex J).

5.2.5|12 Number of test pieces

Cut fpur test pieces from different pipes-of*the same size and class. Two sets of pipe sizes sholld be tested
representing the manufacturers smallestand largest pipe sizes.

5.2.5|3 Length of test pieces

The test piece shall haveatength of (300 + 5) mm and be cut from the barrel of the pipe.
5.3 | Resistance-to/domestic sewage

5.3.1] General

When tested according to Annex G using the test media, the exposure times and temperature$ specified in
5.3.2T 5.3.3 and 5.3.4, respectively, the ratio of the lower estimate mean values of the crush Joads for the
exposed and unexposed specimens determined at the 95 % confidence level, L, shall not be less than 0,75.

Pipes complying with this requirement shall be marked with the letter “S”.

NOTE Compliance with this clause might not satisfy national regulatory requirements.

© IS0 2007 — Al rights reserved 13
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5.3.2 Test media

The test media shall be a solution of water containing the components given in Table 6.

Table 6 — Test media

5.3.3 Testi
The test spe
5.3.4 Testi

The test med
5.4 Warm

5.4.1
When tested

5.4.3 and 5.4
and unexpos

5.4.2 Test

The test med

Component Concentration
mg/|
Polysaccharide (starch) 50
Sodium stearate 32
Sodium acetate 56
Glycerine triacetate 15
Urea 13
Ammonium sulfate 70
Protein (albumin) 90

Industrial purity of components is required.

hg time
cimen shall be immersed in the test media for (28 + 2) days:

hg temperature

ia shall be maintained at a temperature of (23-¥5) °C.

water test

Gengdral

according to Annex G using‘warm water for the exposure times and temperature specif

media

ia shall be_tap'water.

|.4 respectively, the ratio{of the lower estimate mean values of the crush loads for the exy
ed specimens determined at the 95 % confidence level L shall not be less than 0,75.

ed in
osed

5.4.3 Testi

The test spe

5.44 Test temperature
The test media shall be maintained at a temperature of (60 + 2) °C.

5.5 Marking of pipes

5.5.1 Marking details shall be printed or formed directly on the pipe in such a way that the marking does not
initiate cracks or other types of failure.

5.5.2 If printing is used, the colouring of the printed information shall differ from the basic colouring of the
product and the markings shall be readable without magnification.

14 © IS0 2007 — All rights reserved
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The following marking shall be on the outside of each pipe:

a) number of this International Standard;

b) nominal size DN;

c) crush strength class;

d) manufacturer's name or identification;

e) date or code of manufacture;

f) g

6.1

A joir
in-se

NOTH
evalu

6.2

6.2.1

(D DTy Y ! 4 P D 4 41 £
UUT ICUCT o TUI PpTOUULLS SUItalIC TUT UTE LUTNVEyalitt Ul SCWETayc.

Joints

General requirements

t made between pipes shall be designed so that its hydrostatic performance is equal to or b
vice requirements of the piping system but not necessarily of the components being joined.

Interchangeability between products from different manufacturers‘cannot be achieved without a
btion to this International Standard relative to the different pipe and4oint’dimensions.

Joint geometrical requirements

Dimensions

The dimensions and the shape of all parts of the sleeves, sockets, pipe spigots and elastomeric

deten
perfo

appli

The
comg

6.2.2

mined by the manufacturer of the pipes The tolerances of dimensions influencing th
rmance of the joint assembly shall be-established by the manufacturer, taking into ag
cable, the effects of long-term creep or relaxation of the joint components.

onents or adversely affectingjthe hydrostatic performance of the joint.

Requirements

The properties givenin6.2.1 shall be declared by the manufacturer for a particular design of joint

6.3

6.3.1

Joint hydrostatic performance

Hydrostatic test

ptter than the

ppropriate test

ings shall be
b hydrostatic
count, when

oint dimensions and range_of tolerances shall allow assembly of the joint without dgmaging any

Whe

subjected to an internal or external infiltration pressures for the test times specified in Table 7.

©I1SO

Table 7 — Internal pressure test schedule

Test Pressure Period of time
kPa min
0 5
20 10
100 30

2007 — All rights reserved

1 1ested according to the hydrostatic 1est procedures speciiied in Annex H, the joint shall not leak when
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6.3.2 Test with draw

Joints shall be capable of conforming to 6.3.1 when the maximum draw, D, declared by the manufacture, is

applied.

6.3.3 Test with angular deflection

Flexible joints shall be capable of conforming to 6.3.1 when an angular deflection, not less than the acceptable
long-term installed deflection agreed between the purchaser and manufacturer, is applied.

6.3.4 Test with sideloading

Joints shall
newtons, is 4

The value of

6.3.5 Num
The number

The same as

6.4 Marki

6.4.1 Mark
not initiate cr

6.4.2 If pri
product and

6.43 The

a) number
b) nominal
c) crush st

d) manufag

e) date or (

pe capable of conforming to the requirements of 6.3.1 when a shear force, Fg, expressed in
pplied to the joint assembly in the manner detailed in Annex H.

Fs shall be 20 times DN where DN is the nominal diameter of the test specimemin-millimetregs.

ber of test pieces for type test purposes

pf assemblies to be tested for each test shall be one.
sembly may be used for more than one test.

hg of joints and fittings

ing details shall be printed or formed directly on the'\Coupling in such a way that the marking|does
acks or other types of failure.

nting is used, the colouring of the printed infermation shall differ from the basic colouring ¢f the
he markings shall be readable without magnification.

following marking shall be on the outside of each coupling:
pf this International Standard;

size DN;

ength class;

turer's name oridentification;

ode of nianufacture;

f) code let

er #S”or products suitable for the conveyance of sewerage.

7 Handli
Pipes shall b

a) theycon

ng and storage
e handled and, where necessary, stored in a manner such that

tinue to be in a condition that complies with this International Standard;

b) their shapes are not distorted so as to affect jointing, pressure tightness or water tightness;

c) their surface and edge finishes are not damaged such that performance is affected.

16
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Annex A
(normative)

Test method for determination of pipe straightness

A.1 Scope

This gnnex sets out the test for determining the straightness of a pipe.

A.2 (Principle

A full length of pipe placed upon supports is rotated and deviation of the centre of the pipe from the straight
line Hetween the supports is measured.

A.3 (Apparatus

A.3.1 Supports for the pipe specimen, two, allowing the pipe*to rotate about its longitudina| axis without
longijudinal or horizontal displacement of the specimen.

The $upports shall be positioned with their centres spaced at a distance equal to 2/3 of the length of the pipe
specimen.

A.3.2 Dial gauge, with a rounded measuring face capable of measuring to an accuracy of 0,1 nm, mounted
on a fixed base.
A.4 [Test specimen

The fest specimen shall be a complete length of pipe.

A.5 [Test procedure

Placg the pipe horizontally on the two supports with the sliding spindle of the dial gauge on the puter surface
of thg pipe at.a.point equidistant between the supports.

indicated by the dial gauge, to the nearest millimetre (see Figure A.1).

Rotal’e the pipe on the supports for at least one complete revolution and measure the maximum deviation, £,

A.6 Test report
The test report shall include the following information:

a) reference to this International Standard;
b) all details necessary for complete identification of the pipe tested;
c) dimensions of each test piece;

d) number of test pieces;

© 1SO 2007 — All rights reserved 17
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f)
9)
h)

18

equipment details;
test temperature;
maximum deviation, f;

date of the test.

Y

A

Figure A.1 — Determination of pipe straightness
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https://standardsiso.com/api/?name=af814f62f841169ef43eea24b9bf8751

B.1

ISO 22306:2007(E)

Annex B
(normative)

Test method for determination of pipe crush strength

Scope

This
appli

B.2

annex sets out the method for the determination of the pipe crush load under a comp
bd using a three-edge bearing configuration.

Principle

A test specimen is placed between lower and upper press blocks. An increasing load is applied

test

B.3

B.3.]

The
from
the Ig

The

spec
eithe
recor

B.3.

The

lengt
conts
beare

B.4

pecimen at a constant rate until fracture occurs.

Apparatus

Loading rig

oading rig shall be horizontal (see Figure B.1) and-of sufficient size and rigidity such thaf
application of the test load to the pipe specimen:does not appreciably affect the validity o
ad measurement.

oading rig shall be capable of applying.the loads uniformly along the length of the pipe
fied rates. It shall be provided with alload-indicating device. Such a device shall be capable

ding a maximum load value.

P Timber bearers
imber bearers shall’be of hardwood with cross-sectional dimensions as shown in Figur

ct with the pipe‘shall be faced with rubber packing of hardness equivalent to Shore A of 50
rs shall be firmly fixed in the testing rig to prevent their movement during a test.

Specimen preparation

fessive force

evenly to the

deformation
accuracy of

barrel at the
pf measuring,

directly or indirectly, the total load.being applied, to an accuracy of + 2 % of its value, and e capable of

e B.2 and of

h not less than the“external length of the barrel of the pipe being tested. The surfaces of the bearers in

+ 5° and the

Measure the internal diameter, d;, wall thickness, ¢, and length, L, of the specimen as follows.

a) Mean internal diameter, d,, of the test specimen shall be determined in accordance with 5.1.1.2.

b) Wall thickness, e, in millimetres with an accuracy of 0,1 mm, shall be taken as the average of four
measurements equally-spaced around the pipe prior to testing.

c) Length, L, of the test specimen, in millimetres, with an accuracy of + 0,5 mm, shall be taken as the
average of two measurements taken on opposite sides.

©I1SO
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B.5 Specimen conditioning

B.5.1 Dry conditioning

Specimens which are to be tested in a dry condition shall be stored in air at a temperature of (23 + 5) °C and
at (50 + 10) % RH for 7+01 days, immediately prior to testing.

B.5.2 Wet conditioning

Specimens that are to be tested in a saturated condition shall be immersed in water at an ambient

o

temperature gbeve-6—CHera 3

Other condijoning methods that can be shown to give the same sample strength and steadystat¢ are
acceptable. Ih the event of a dispute, the above wet-conditioning method shall be the reference testmethod.

1 2 3

|

T 2 p) g - = "
. P) 4 a . g g . <
< 4 . v
74 v a4 .
- : . a <,
< 5 . R . ~4.A a -

Key

1 rigid frame

2  loading bpam

3 load powgr pack’(in centre-line of bearer)
4 load indigater;

5 sample pipe

Q

For bearers and packing, see Figure B.2.

Figure B.1 — Schematic arrangement of horizontal loading rig
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Dimensions in millimetres

i
< < | . <
a < 44 4 | a 4 . ‘
di/12_(225)
Key
1 Ipading beam
2 hardwood timber bearer 150 x 75
3 nubber packing 13 to 25 thick
4 nubber packing 13 to 25 thick
5 hardwood timber bearer 75 x 75

Figure:B.2 — Schematic arrangement of bearers

B.6 [Test procedure

B.6.] Positioning oftest specimen (see Figure B.2)

Positlon the test.specimen and the bearers in the loading rig such that

a) the longitudinal axes of the test specimen and the bearers are parallel with one another and the bearers
erre symmetrically placed with respect to the diameter of the pipe cross-section;

b) the line of action of the applied load lies in the plane of symmetry of the bearers.

B.6.2 Application of load

Loading shall be applied to the test specimen at a minimum steady rate of 4 kN/min/m so that failure occurs
after at least 60 s. Record the maximum applied force, F, indicated by the testing machine.

The pipe specimen shall be carefully seated on the lower press block to ensure even contact along its full

length and to avoid point load concentration. Similar care should be taken to align the upper press block. Any
worn or damaged press block components should be replaced immediately.
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B.7 Calcu

lation of break load

The test load, designated Py for the breaking load of a dry specimen, and Pg for the breaking load of a
saturated specimen, both expressed in kilonewtons per metre, shall be calculated as given in Equation (B.1):

o F
477

where

F is maximum force indicated by the test machine, expressed in kilonewtons;

<108 or P, :%x103

(B.1)

L isld

ngth of test specimen, expressed in millimetres.

B.8 Test neport

The test repq
a) referenc

b) all detail

rt shall include the following information:
e to this International Standard;

5 necessary for complete identification of the pipe tested;

c) dimensidns of each test piece;

d) number pf test pieces;

e) equipmgnt details;

f) test temperature;

g) load at fhilure of the test specimen, expressed.in kilonewtons per metre, to the nearest 0,1 kN/m;

h) date of the test.
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Annex C
(normative)

Test method for determination of pipe flexural bending strength

Scope

This
to DN

C.2

A full
the s

C.3

C.31
move

C.3.2
abou

C.3.3
interg

hnnex describes the method for determining the flexural strength of pipes with nominal diam
200.

Principle

length of pipe is placed symmetrically on bearing blocks and a load is.applied at intermed
pban until failure occurs.

Apparatus
in the plane of bending on two horizontal axes spaced2 000 mm apart (see Figure C.1).
Steel load-applying blocks, two, 25 mm long;*with a 120° V-shaped notch on one face,

the transverse horizontal axis, spaced at interthediate points of the span of the supports.

osed between the V-shaped notch of the blocks and the test specimen.

C.3.4 Load-testing machine, comprising a system of applying without shock, a compressi

contr
when

C.3.5

C4

blled rate, with a loading error:of+ 1 % of the maximum indicated load, capable of indicating
failure occurs.

Gauges, for measuring pipe length, diameter and wall thickness.

Specimen-conditioning

The test speciimen shall be conditioned in air in a laboratory for 24 h prior to testing.

bters DN 100

ate points of

Steel bearing blocks, two, each 50 mm long with ‘a.120° V-shaped notch on one facé¢ and free to

free to rotate

Strips of rubber, (15 + 5) mm thick and hardness (60 + 5) IRHD and of the same area as the blocks

e force at a
the test load

C.5

Test procedure

The procedure shall be as follows.

a) Ensure that the test specimen rests symmetrically in the notches of the bearing blocks and extends at
least 25 mm beyond the outer edges of the blocks (see Figure C.1). Place felt between the specimen and
the blocks.

b) Position two load-applying blocks at positions that are equidistant from each other and from the centre of
the adjacent bearing block (see Figure C.1).

c) Align the load-applying blocks so they are parallel to the common axis of the pipe and bearing blocks.

©I1SO
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d)

f)

C.6 Test leport

The test repq

a)
b)
c)
d)
e)
f)

9)
h)

24

Comme

nce applying a load, distributed equally between the two load-applying blocks, at a regulated,

constant rate, so that failure occurs after at least 25 s.

Measure and record the total load, F, at failure of the test specimen.

Measure and record the wall thickness in the region of the fracture and whether the area of fracture is
outside the middle third section (see Figure C.1).

Dimensions in millimetres

pO°

A
 J

referenc

all detail

dimensipns of each test piece;

number
equipms
test tem

load at f;

Ee o

3 500

A
 J

Figure C.1 — Schematic arrangement for the’bending strength test

rt shall include the following information:
e to this International Standard;

5 necessary for complete identification of the pipe tested;

pf test pieces;
nt details;

berature,

pillre' of the test specimen, expressed in kilonewtons per metre to the nearest 0,1 kN/m;

date of the test.
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Annex D
(normative)

Test method for determination of watertightness

D.1 Scope

This gnnex describes the test procedure for assessing the watertightness of pipes.

D.2 [Principle
A single or jointed test specimen is sealed at both ends and internal hydrostaticpressure is increased at a

consfant rate. At the appropriate level, the pressure is kept constant and.the surface of the|specimen is
obsefved for the appearance of moisture.

D.3 [Apparatus

D.3.1 Pressure equipment, capable of applying and sustaining the hydrostatic test pressure|to the inside
surfafe of the pipe to be tested.

D.3.2 Test ends, with elastomeric jointing rings, capable of reproducing the conditions of joipting used in
the pjpeline and capable of closing the ends of the.pipe tightly. The test ends shall incorporate fa connection
through which hydrostatic pressure can be applied to the inside of the pipe and a means for the pscape of air
from pwithin the pipe.

D.3.3 Pressure gauge, with a suitable pressure range and an accuracy to within 2 % over the|whole range
of mgasurements fitted to the pipeline‘transmitting the pressure.

NOTH See Figure D.1 for a schematic arrangement of the hydrostatic test rig.

D.4 |Preparation of test specimen

The test specimentshall be prepared as follows.

a) The pipe-=shall be surface-dry at the time of testing. It shall be supported so that the longitfidinal axis is
pproximately horizontal and, except at the supports, the exterior surface shall be readily| examinable.
here the testing of joints is specified (see Clause 6), the test pipes shall be deflected abolit the joint to

b) The ends of the pipe shall be closed by means of the test ends and elastomeric jointing rings specified in
Clause D.3, in a manner that ensure that no leakage occurs through or past the closure during the test.
The pipe shall then be filled with water and the air expelled.

D.5 Test procedure

The procedure shall be as follows.

a) Apply pressure to the inside of the pipe until the test pressure, measured at the lowest point of the pipe, is
reached. Maintain the test pressure on the pipe for the specified duration of the test (see 5.2.3.1).
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b) During the test, moisture appearing on the surface of the pipe in the form of damp patches shall not be
considered as leakage.

c) |If, during the test, beads of water appear on the surface of the pipe or at the joint, maintain the pressure
on the pipe for an additional period equal to the initial period required for the test. The pipe is accepted if
the beads do not grow or run.

2 3 3

2
. \

[ E B 5

Key

1  bleed pipe 4  preSsure gauge

2 rigid frame 5 . (Sample pipe

3 endcap 6/ adjustable supports

Figure D.1 — Schematicrarrangement for leak tightness testing

D.6 Test neport
The test repqrt shall include the following information:

a) reference to this Intermational Standard;
b) all details necessaryfor complete identification of the pipe tested;

c) dimensigns of\each test piece;

d) number bftest pieces;

e) equipment details;

f) test temperature;

g) test pressure and time of application;

h) whether beads of water were observed on the surface of the test specimen;
i)  whether failure occurred indicated by growth of water beads;

j) date of the test.

26 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=af814f62f841169ef43eea24b9bf8751

E.1

This

and

E.2

A tes

rate

meag

chan
load
capa

E.3

The

addit

accu
defle
acqu

E.4

The {est specimens for the determination of the of elasticity shall be one of two cut from a pipe
length of (300 + 5) mm:~The paired sample shall be kept for testing to Annex F. Test specim

surfa

a)
b)

The

E.5

ISO 22306:2007(E)

Annex E
(normative)

Test method for determination of the modulus of elasticity

Scope

train at maximum load.

Principle

and from the pipe dimensions the stress and strain in thefpipe are calculated at its m
City.

Apparatus

{est shall be carried out with the test equipment described in Annex B of this International
on, the test equipment shall include a device set at both ends of the test specimen for me
acy of 0,01 mm the vertical deformation-of the internal diameter under load. The appl

ctions are to be logged continuouslycat 1 s intervals throughout the test by means of a
sition system.

Specimen preparation

ce-dry and the barrel shall be free from
dust or any-matter which might obscure a crack, and

any defect described in 4.3.

annex sets out the method for determining the modulus of elasticity in ring bending of pipé\a

nd the stress

t specimen is placed between lower and upper test blocks. A load is applied evenly and at a constant
between two set points and the change in diametrical deflection “between the two loa
ured. The modulus of elasticity is calculated from the pipe dimensions, the load set pdg
je in pipe diameter. The pipe is tested to its maximum load capacity. The deflection is mea

d set points
ints and the
sured at that
hximum load

Standard. In
suring to an
ed load and
Suitable data

sample to a
ens shall be

4 . N . . . .
IECUINMTITIEeTiAcUu tririrmunT SsallTTpic SIZT 1S5 SIA SPTUINTITTITS.

Measurement of pipe dimensions

Measure the mean internal diameter, d,, wall thickness, e, length, L, and vertical deformation, A,, of the test
specimens as follows.

a)

Mean internal diameter, d,, of the test specimen shall be determined by taking two measurements

mutually at right angles and 200 mm from each end. The mean internal diameter shall be

taken as the

mean of the four values. Alternatively, the mean internal diameter may be determined by measuring the
average external diameter with a diameter tape and subtracting the mean of four measurements of wall

thickness taken at equal intervals around the circumference.

© 1SO 2007 — All rights reserved
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b) Wall thickness, ¢, expressed in millimetres, shall be the average of four measurements with an accuracy
of 0,1 mm equally spaced around the pipe prior to testing.

c) Length, L, of the test specimen, expressed in millimetres with an accuracy of 0,5 mm, shall be the
average of two measurements on opposite sides.

d) Vertical deformation, A,, of the test specimen shall be the average of two measurements at each end of
the test specimen with an accuracy of 0,01 mm.

E.6 Specimen conditioning

Specimens for the determination of the saturated modulus of elasticity, Egg, shall be tested after immersjon in
water for at Igast 28 days.

E.7 Test procedure

E.7.1 Positioning the test specimen and measuring device
Position the {est specimen and the bearers in the loading rig such that

a) the longftudinal axes of the test specimen and the bearers are parallel with one another and the bdarers
are sympmetrically placed with respect to the diameter of the pipe, cross section;

b) the line ¢f applied load lies in the plane of symmetry of the bearers.

The pipe spg¢cimen shall be seated on the lower press block to ensure even contact along its full length to
avoid point Igad concentration. The upper press block shatfbe similarly aligned.

Insert the mgasuring device for the measurement of pipe deformation approximately 30 mm inside the pipe as
measured frgm the pipe end and at each end of-the pipe.

E.7.2 Load application
Commence Ipading the pipe with the.data acquisition system operating.

The load sh3ll be applied to the test specimen at either a constant rate of load application, or a constant rate
of test machine crosshead déflection, such that failure occurs after 1 min, but before 3 min.

E.7.3 Datalcollection

The following data'shall be recorded during testing to pipe failure (see Figure E.1):

a) maximum foad, I'max €XpPressed in Killonewtons,

at F,

max: €Xpressed in millimetres;

b) deflection, A

max’

c) lower load set point, F|,,, = 3 % of Fy,,,, expressed, in kilonewtons;

ax’

d) deflection at Fy,,,, expressed in millimetres;
e) upper load set point, Fupp = 30 % of F 4 expressed, in kilonewtons;

f)  deflection at F

uppr €Xpressed in millimetres;

g) deflection difference, A, between F,, and F,,,,, expressed in millimetres.

upp’
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E.8 Calculation of modulus of elasticity

Calculate the modulus of elasticity within the linear region of the load-deflection curve as given by
Equation (E.1) (see Figure E.1):

223,2(Fypp — Fiow )(d; +¢)°

Egg = : (E.1)
AyLe
NOTE This calculation ignores the curvature of the pipe, the material shear modulus and Poisson’s ratio. This does
not introduce a significant error.
Yi
4
1 2 3 X
Yi
|
5 M
& >
1 2 X
Key
1 §e@ =8 % of oy
2 ~upp =30 %of E—
3 Fmax
4 Amax
5 A
X  load
Y deflection

Figure E.1 — Typical modulus of elasticity test data points
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E.9 Calculation of stress and strain at maximum load
Calculate the material stress at maximum load as given by Equation (E.2):

954,9F 1. (d; + )

Omax ~ 1e2 (E.2)
NOTE This calculation ignores the curvature of the pipe. This does not introduce a significant error.
Calculate the material strain at maximum load as given by Equation (E.3):
€max = '4’279# E.3)
(di+e)
NOTE THis calculation ignores the material shear modulus and Poisson’s ratio. This does not introduce a significant

error.

E.10 Test report

The test repgrt shall include the following information:

a) reference to this International Standard;

b) all details necessary for complete identification of the pipe tested;
c) dimensigns of each test piece;

d) number pf test pieces;

e) equipmgnt details;

f)  test temperature and condition of the test piece;

the load F,

g) loads F){,, and F, e

upp’ the vertical deformation, A,,, and the maximum deflection A,,,,;

h) calculatgd values for the saturated modulus of elasticity in bending, Egg, the calculated maximum behding
stress, dq,,ax, and the calculated strain, &,,,,, at maximum bending stress;

i) date of the test.
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Annex F
(normative)

Test method for determination of the long-term pipe stiffness

Scope

This
term

F.2

A seq
when
the Iq
deter
the |
mody
other

F.3

A sui
F.3.1
F.3.2

F.3.3

F.3.4 Transfer beam, designed to transfer that force to a pipe specimen.

F.3.5

The apparatus.shall have a stiffness such that the deflection of the apparatus at the test load is |

of th
temp
subm

apparent ring-bending modulus of elasticity of a pipe.

Principle

tion of saturated pipe is subjected to a sustained deflection similar to the'deflection that it ca
installed in a buried condition. The deflection is maintained at a constant magnitude and th
ad required to maintain this deflected condition of pipe are measured. The extrapolated Ig
mined from the load-time relationship is used to calculate the long-term apparent stiffness of
bng-term apparent ring-bending modulus of the pipe matefial.” The long-term apparent

lus of the pipe material can then be used to calculate the.saturated long-term stiffness of g
sizes and classes.

Apparatus

able apparatus (see Figure F.1) consists of.the following.
Tank, designed to hold the pipe specimen immersed in water.
Load beam, designed to apply a force to a load cell.

Load cell, capable of indicating the applied force with an accuracy of 0,5 %.

Support beam;-designed to provide the reaction force to the pipe specimen.

b deflection’ of the pipe specimen under test. The tank shall be filled with fresh tap watg
brature~and a nominal pH of 7 at the commencement of the test. The pipe shall be ma
ergedfor the duration of the test.

annex specifies the procedure for determining the saturated long-term stiffness and the thurated long-

n experience
e changes in
ng-term load
the pipe and
ring-bending
ther pipes of

bess than 1 %
r at ambient
intained fully

Precautions shall be taken to avoid temperature changes of the water in the tank, which can affect the results
of the test. It is recommended that the apparatus be placed in an air-conditioned laboratory where the
temperature is controlled at all times for the duration of the test.

F.4

Specimen selection and preparation

The test specimens shall be one of two cut from a pipe sample to a minimum length of (300 = 5) mm (the
second sample from Annex E).

©I1SO
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The surfaces of the barrel shall be free from
a) dust or any matter that can obscure a crack, and
b) any defect described in 4.3.

The recommended minimum sample size is six specimens.

1 2 3

_ / \\ / 4 gﬂ%

Key

loading bpam
load cell
transfer jeam
tank
pipe speg¢imen

o g b~ ON -

support geam

Figure F.1 — Typical stress relaxation test apparatus

F.5 Measurement of specimen dimensions
Measure the internal diameter, d;, wall thickness, e, and length, L, of the specimen as follows.
a) Mean internal diameter, d,, of the test specimen shall be determined in accordance with E.5.

b) All thickness, e, in millimetres with an accuracy of 0,1 mm shall be taken as the average of four
measurements equally spaced around the pipe prior to testing.

c) Length, L, of the test specimen in millimetres with an accuracy of 0,5 mm shall be taken as the average of
two measurements taken on opposite sides.

32 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=af814f62f841169ef43eea24b9bf8751

ISO 22306:2007(E)

F.6 Specimen conditioning

Specimens tested in a saturated condition shall be immersed in water at an ambient temperature above 5 °C
for a period of at least 28 days, immediately prior to testing.

Other conditioning methods that can be shown to give the same sample strength and steady state are
acceptable. In the event of a dispute, the above conditioning method shall be the reference test method.

F.7 Initial relaxation test load

The ihitial relaxation test load, Pg, shall be the calculated load required to cause the maximurmplpe deflection
preditted in the long-term, buried, installed condition.

NOTH 1 The initial relaxation test load cannot exceed the value of the initial design load, €. Py is|less than the
minimum initial crush load divided by the installation safety factor.

NOTH 2 Information concerning the calculation of the initial relaxation test load is contained in Annex J.

F.8 |Test Procedure

The s$aturated pipe specimen shall be placed in the test apparatus under water and left unloaded for a period
of at [east 6 h to attain thermal equilibrium with the apparatus.

The gaturated pipe specimen shall then be loaded to within'd % of the initial test load, Pg. The logding shall be
completed over a period of time of less than 1 min and\the deflection of the pipe shall be maintained constant
for the remainder of the test.

The [oad on the pipe shall be logged at intefvals of time commencing at the time of initial [loading. The

obsefvations shall include measurements at-time intervals of approximately 1 h, 2h, 5h, 8 H, 25 h, 50 h,
100 K, 200 h, 500 h, 1 000 h, 2 000 h, 5,000-h and 10 000 h.

F.9 |Calculation of results

The pata collected from_the) stress-relaxation test shall be analysed in accordance with 1SQ 10928. The
methpd of calculation shallbe that which returns the best quality of the linear coefficient of correlation.

Data|points in additional to those specified in Clause F.8 may be used in the calculation of the repsults in order
to improve the aceuracy of the calculation. If additional data points are included in the calculatipn, then they
shall |be censored so as to be in a geometric progression in order to give an even weighting on fthe time axis
after p logarithmic transform is applied.

The ¢ata analysis may be used to predict a future material property based on the duration of {ests and the
analysis of ISO 10928. The furthest extrapolation of the data analysis shall be to a time where the logarithm of
the extrapolated time is not greater than 50 % of the logarithm of the actual test time.

The data analysis shall be used to predict the long-term load, Pgr,, expected to be recorded at 2 years
(17,520 h).

The predicted long-term saturated stiffness, Sg,, of the pipe at 2 years is given by Equation (F.1):

Ss2 = (F.1)
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The predicted saturated long-term apparent bending modulus of elasticity of the pipe at 2 years is given by
Equation (F.2):

_Egstro (F.2)

Egsp e

F.10 Test frequency

The determination of the saturated long-term stiffness and saturated long-term apparent ring-bending modulus

of elasticity shall-berepeated-whenthe-manufacturer changes-the-desigh-method-of manufacture-ormaterials.

F.11 Test report

The test repqrt shall include the following information:

a) reference to this International Standard;

b) all details necessary for complete identification of the pipe tested;

c) dimensigns of each test piece;

d) number pf test pieces;

e) equipmgnt details;

f)  test temperature and condition of the test piece;

g) initial relaxation load applied to the specimen;

h) calculatgd values for the saturated modolus-of-elasticity in bending, Egs;

i) date of the test.

34 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=af814f62f841169ef43eea24b9bf8751

ISO 223

Annex G
(normative)

Method of determination of resistance to liquid media

G.1 Scope

This gnnex gives a method for evaluating the change in pipe strength resulting from exposure-{o |

G.2 [Principle

06:2007(E)

quids.

The gffect of exposure to the media is evaluated by comparing the initial crush’ strength of the pipe with the

valug of the pipe crush strength after a period of immersion in the media.

G.3 [Apparatus
G.3.1 Tank, capable of holding the media of sufficient size to allow immersion of the test speq

G.3.2 Means of maintaining temperature of the media in the tank, at the temperature sp
refergnce standard.

G.3.3 Test media, as specified in 5.3.2.

G.3.4 Crush testing apparatus, as detailed in Annex B.

G.4 [Preparation of test specimens

Specimens shall be cut from™a~single uncoated pipe of nominal diameter DN 150 or from
diameter pipe produced by the-manufacturer.

20 specimens, having dengths suitable for crush testing by the method described in Annex B, sha
numbered as showh, _in Figure G.1; the test specimens with the same number shall be calle
specimens.

imen.

ecified in the

the smallest

Il be cut and
 paired test

BABERANERANERABERAE YT TY T YT YT T T

baddadl dal - NN ]

Figure G.1 — Cutting of paired test specimens
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G.5 Test procedure

a) Divide the paired specimens into two lots of 10 specimens numbered 1 to 10 and 1’ to 10', respectively.

b) The specimens numbered 1 to 10 shall be tested according to the procedure in Annex B for saturated
specimens.

c) The specimens numbered 1’ to 10’ shall be immersed in the test media for the period of time specified in
the reference standard, then removed from the test media and allowed to stand for 7 days at the ambient

laborato

d) The specimen

conditio

ry condition.

ing required for saturated specimens.

G.6 Evaluation of test results

inary

(G.1)

For each paif of test specimens (n = 1 to 10), calculate the individual ratio, ,, as given in‘Equation (G.1):
Tu = 1n/n
where
t, is the crush break load of the specimen immersed in the test media, expressed in kilonewtons per
metre;
¢, is thHe crush break load of the control test specimen, expressed in kilonewtons per metre.

Calculate thg average, r,,,, and standard deviation, s, of the igdividual ratios, r,,.

Calculate the

L=ny,

By agreeme
ring bending

-0,58s

G.7 Test leport

The test repqrt shall include-the following information:

a) reference to thislnternational Standard;

b) all detail

5 necessary for complete identification of the pipe tested;

lower 95 % confidence limit, L, of the avefage ratio, r,,, as given in Equation (G.2):

(G.2)

t between the manufacturer.and the certifying body an alternative mechanical test comgaring
strength before and after immersion in the test media may be used.

c) dimensions of each test piece;

d) number

of test pieces;

e) equipment details;

f)  testing media, test temperature and condition of the test piece;

g) break loads of the specimens;

h) calculated values for the paired specimen strength ratios, r

n’

confidence limit, L;

i) date of t

36

he test.

their average value, r,, and lower
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H.1 [Stope

This fnnex gives requirements for assessing the joint performance when subjected to hydrostatic

H.2

ISO 22306:2007(E)

Annex H
(normative)

Test method for determination of joint performance unde
hydrostatic pressure

Principle

r

pressure

A pipe joint is subjected to internal and external hydrostatic pressure and shearing forces when assembled at

its maximum design draw and deflection conditions to determine if leakage occurs.

H.3

H.3.1
resul

H.3.2
H.3.3
H.3.4
H.3.5
H.3.6
H.3.7

NOTH

joint @nd with the sealing ring(s) fitted in the reverse direction to normal allows the testing of test specim

press

H.3.8

Apparatus

Test rig, capable of supporting the joint and its adjacent pipes and capable of withstandi
ing from the hydrostatic test pressure.

Sealing and closure devices, for the pipe efds.
Equipment for filling test specimen with water and allowing evacuation of air.
Pressure-measuring equipment;accurate to within 0,01 MPa (0,1 bar).
Pump or similar device, for.increasing hydrostatic pressure.
Timing device.
Apparatus or device that permits joint to be pressurized externally.
A joint with.the sealing ring groove section especially machined facing in the opposite directior
Lre.

Device capable of applying shear load to joint.

ng the forces

to the normal
en by internal

H.4

Test specimen

The test specimen is one assembled joint together with connecting pipes or pieces of pipe.

The dimensions of the joint shall give the minimum sealing ring compression allowed by the manufacturer.

The same assembly may be used for more than one test.
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