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This document (EN 598:2007+A1:2009) has been prepared by Technical Committee CEN厅c 203 “Cast iron pipes, 
fittings and their joints”τthe secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an identical text or by 
endorsement, at the latest by December 2009, and conflicting national standards shall be withdrawn at the latest by 
December 2009. 

This document includes Amendment 1, approved by CEN on 2009-05-23. 

This document supersedes ~EN 598:2007咀

The start and finish of text introduced or altered by amendment is indicated in the text by tags ~任理

This document has been prepared under a mandate given to CEN by the European Commission and the European 
Free Trade Association, and supports essential requirements of EU Construction Products Directive (89/106/EEC). 

For relationship with EU Construction Products Directive, see informative Annex ZA, which is an integral part of this 
document. 

This European Standard is in conformity with the general requirements already established by CEN厅C 165 in the field 
of sewerage. 

Annex ZA includes the requirements of the mandate given under the EU Construction Products Directive 
(89/106/EEC). Only if the requirements specified in Annex ZA are met, the CE marking will be e町ected.

For reasons of conformity with mandate M/131 “Pipes, tanks and ancillaries not in contact with water intended for 
human consumption”, EN 598:1994 has been revised by extension with Annex ZA (see Resolution CEN/BT 113/1994 
and CEN/BT 63/1996) and Clause 9 for the evaluation of conformity. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following countries 
are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, 
c_stonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 

t、Jetherlands, Norway, Poland, P。对ugal, Roman旧， Slovakia, Sloven旧， Spain, Sweden, Switzerland and United 
Kingdom. 
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1 Scope 

This European Standard specifies the requirements and associated test methods applicable to ductile iron pipes, 
H址ings, accessories and their joints for the construction of drains and sewers outside buildings: 

operating without pressure (gravity sewerage), or with positive or negative pressure (see Table 5); 

to be installed below or above ground; 

to convey su厅ace water, d。mestic waste water and certain types of industrial effluen毡， either in separate systems 
or in combined systems. 

This European Standard applies to pipes, fittings and accessories which are: 

manufactured with socketed, flanged or spigot ends; 

normally delivered externally and internally coated; 

suitable for continuous fluid temperatures between O °C excluding frost, and 45 °C for ON E二 200 or 35 °C for 
ON > 200, acco时mg to EN 476; 

not intended for use in areas su同ect to reaction to fire regulations. 

NOTE 1 This does not preclude special arrangements for the products to be used at higher temperatures. 

This European Standard covers pipes, fittings and accessories cast by any type of foundry process or manufactured 
by fabrication of cast components, as well as corresponding joints, of a size range extending from ON 80 to ON 2000 
inclusive. 

This European Standard specifies requirements for materials, dimensions and tolerances, mechanical properties and 
standard coatings of ductile iron pipes and fittings. It also gives performance requirements for all components 
including joints. Joint design and gasket shapes are outside the scope of this European Standard. 

NOTE 2 In this European Standard, all pressures are relative pressures, expressed in bars (100 kPa = 1 bar). 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated references, only 
the edition cited applies. For undated references, the latest edition of the referenced document applies (including any 
amendments). 

EN 196” 1, Methods of testing cement - Pa厅 1: Dθtermination of strength 

EN 545τ Ductile iron pipes， 哥拉mgs, accessories and their joints for water pipelines - Requi用ments and test methods 

EN 681 1, Elast1。meric seals - Materials requirements for pipe joint seals used in water and drainage applications • 

Part 1: Vulcanised rubber 

EN 1092-2, Flanges and their joints Circular flanges for pipes, valves, fittings and accessories, PN designated 
Part 2: Cast iron flanges 

EN 10002-1, Metallic materials - Tensile test，的g - Part 1: Method of test at ambient temperature 

EN 1491叭， Ductile iron pipes, fittings and accessories - Epoxy coating (heavy du悦。f ductile iron fittings and 
accessories Requirements and test methods 

6 
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EN ISO 651口自斗， Metallic materials Brine/I hardness test Part 1: Test method (ISO 6506-1:2005) 

EN ISO 9001 :2000, Quality management systems Requirements ρso 9001:2000) 

EN ISO 7091, Plain washers - Normal series - Product grade C (ISO 7091 :2000) 

3 Terms and definitions 

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

3.1 
ductile iron 
cast iron used for pipes, fittings and accessories in which graphite is present substantially in spheroidal form 

‘革.2
pipe 
casting of uniform bore, straight in ax阻， having either socket, spigot or flanged ends, except for flanged socket pieces, 
flanged-spig。t pieces and collars v飞1hich are classified as fi吐ings

3.3 
fitting 
casting other than a pipe which allows pipeline deviation, change of direction or bore. In addition flanged-socket 
pieces, flanged-spigot pieces and collars are also classified as fittings 

3.4 
access。叩

any casting other than a pipe or fitting which is used in a pipeline, for example: 

inspection chambers (see 3.日，

manholes (see 3.6); 

glands and bolts for mechanical flexible joints (sec 3.15); 

- glands, bolts and locking rings for restrained flexible joints (see 3.16); 

adjustable flanges and flanges to be welded or screwed 

NOTE Valves of all types are not covered by the term accessory. 

3.5 
inspection chamber 
component of a discharge system, of a drain or of a sewer providing access 什om the ground surface for inspection 
and maintenance equipment 

[EN 476:1997] 

3.6 
manhole 
component of a sewer of su忏1c1ent size to provide access from the ground surface for inspection and maintenance 
。perations by personnel and equipment 

[EN 476:1997] 
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3.7 
flange 
刮at circular end of a pipe or fitting extending perpendicular to its axis, with bolt holes equally spaced on a circle 

NOTE A flange is either 刊xed (e.g. integrally cast or welded-on) or adjustable; an adjustable 目ange comprises a ring, in one or 
several parts assembled together, which bears on an end joint hub and can be freely rotated around the pipe axis before jointing. 

3.8 
spig。t

male end of a pipe or fitting 

3“9 
spig。t end length 
spigot over a length equal to maximum insertion depth plus 50 mm 

3.10 
s。cket

female end of a pipe 。r fitting to make the connection with the spigot of the next component 

3.11 
gasket 
sealing component of a joint 

3.12 
joint 
connection between the ends of two pipes and/or fittings in which a gasket is used to effect a seal 

3.13 
flexible 』oint
joint which permits significant angular deflection both during and after installation and which can accept a slight offset 
of the centreline 

3.14 
push-in flexible j。int
flexible joint assembled by pushing the spigot through the gasket in the socket of the mating component 

3.15 
mechanical flexible joint 
flexible joint in which sealing is obtained by applying pressure to the gasket by mechanical means, e.g. a gland 

3.16 
restrained flexible joint 
flexible joint in which a means is provided to prevent separation of the assembled joint 

3.17 
flanged j。int
joint between two flanged ends 

3.18 
n。minal size (ON) 
alphanumerical designation of size for components of a pipework system, which is used for reference purposes. It 
comprises the le吐ers DN followed by a dimensionless whole number which is indirectly related to the physical size, in 
millimetres, of the bore or outside diameter of the end connections 

[EN ISO 6708: 1995] 
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J.19 
n。minal pressure (PN) 
alphanumerical designation used for reference purposes related to a combination of mechanical and dimensional 
characteristics of a component of a pipework system. It comprises the letters PN followed by a dimensionless number 

[EN 1333:2006] 

NOTE All equipment of the same nominal size DN designated by the same PN number have compatible mating dimensions. 

3.20 
leak tightness test pressure 
pressure applied to a component during manufacture in order to ensure its leak tightness 

3.21 
allowable 。perating pressure (PFA) 
maximum hydrostatic pressure that a component can withstand continuously in service 

[EN 773: 1999] 

, 22 
allowable maximum operating pressure (PMA) 
maximum hydrostatic pressure, including surge, that a component can withstand from time to time in service 

[EN 773: 1999] 

3.23 
allowable test p陌ssure (PEA) 
maximum hydrostatic pressure that a newly installed component can withstand for a relatively short duration, when 
either fixed above ground level or laid and backfilled underground, in orde「 to ensure the integrity and tightness of the 
pipeline 

[EN 773才 999]

NOTE This test pre臼ure is different from the system test pressure (STP), which is related to the design pressu阳 of the 
pipeline and is intended to ensure its integrity and leak tightness. 

3.24 
diametral stiffness 。f a pipe 
haracteristic of a pipe which allows it to resist ovalization under loading when installed 

3.25 
discharge system 
system of pipes, fittings, accessories and joints used to collect and drain waste water and rainwater of a building 

NOTE It comprises discharge pipes, stack ventilation pipes and rainwater downpipes, installed within the limits of a building or 
attached to the building. 

3.26 
drain 
system of pipes, fittings, accessories and joints installed outside the limits of a building in order to connect the 
discharge system of this building to a sewer or a septic tank 

3.27 
sewer 
pipeline designed to collect waste water and rainwater from buildings and surface water and to convey them to the 
point of disposal or treatment 

9 
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3.28 
gravity sewer 
sewer operating normally under free flowing conditions (see Table 5) 

3.29 
pressure sewer, pumping sewer 
sewe「（or section of a sewer) operating under positive pressu陪（see Table 5) 

3.30 
vacuum sewer 
sewer operating under negative pressu陪（see Table 5) 

3.31 
c。mbined system 
sewerage system collecting together rainwater, surface water and waste water 

3.32 
separate system 
sewerage system which collects waste water separately from rainwater and su厅ace water 

3.33 
performance test (initial type test - ITT) 
test which is done once and is repeated only after change of design, material or process 

3.34 
length 
effective length of a pipe or fitting as shown on Figure 6 for socket and spigot pipes and as given in 4.2.3.2 for flanged 
pipes and 4.2.3.3 for fittings 

3.35 
deviation 
design length allowance with respect to the standardised length of a pipe 

3.36 
ovality 

( A1 A2 ) 
out of roundness of a pipe section; it is equal to 100 I 一一一→一！

\ A1 + A2 ) 

where 

A1 is the maximum axis in millimetres, 

A2 is the minimum axis, in millimetres 

4 Technical requirements 

4.1 General 

4.1.1 Ductile iron pipes and fittings 

f、Jominal sizes, thicknesses, lengths and coatings are specified in 4.1.1, 4.2.1, 4.2.3, 4.4 and 4.5 respectively. When, 
by agreement between manufacturer and purchaser, pipes and fittings with different wall thicknesses, lengths and/or 
coatings and other types of fittings than those given in 8.1, 8.2 and 8.3 are supplied with reference to this European 
Standard, they shall comply with all the other requirements of this European Standard. 

NOTE 1 Other types of fittings include tees and tapers with other combinations DN × dn, draining tees etc. 

10 
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「he standardized nominal sizes, ON of pipes and fittings are as follows: 80, 10口， 125, 150,200,250,300, 350,400, 
450, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1400, 1500, 1600, 1800, 2000. These ON values are ON/ID 
according to EN 4 76. 

The functional prope时1es of ductile iron pipes and fittings shall be as given in Clause 5. 

NOTE 2 When installed and operated under the conditions for which they a陪 designed (see Annexes A to E) ductile iron pipes, 
fittings, accesso时es and their joints maintain all their functional characteristics over their reasonable economic operating life, due to 
the constant material properties, to the stability of their cross section and to their design with high safety factors. 

4.1 2 Surface condition and repairs 

Pipes, fittings and access。ries shall be free from defects and surface imperfecti。ns which could lead t 0 

non compliance with Clauses 4 and 5. 

When necessary, pipes and fittings may be repaired, for example by welding, in 。rder to remove surface imperfections 
and localized defects which do not affect the entire wall thickness, provided that: 

一 the repairs are carried out according to the manufacturer's wri吐en procedure; 

-• the repaired pipes and fittings shall comply with all the requirements of Clause 4 and of Clause 5. 

4.1.3 Types 。fj。ints and interconnection 

4.1.3.1 Gasket materials 

Rubber gasket materials shall comply with the requirements of EN 681 1 for the type WC or WG. When materials 
other than rubber are necessary (e.g. for high temperature flanged joints), they shall comply with the appropriate 
European Technical Specification or where no European Technical Specification exists, the appropriate International 
Standard. 

4.1.3.2 Flanged joints 

Flanged joints shall be designed such that they can be attached to flanges whose dimensions and tolerances comply 
with EN 1092 2. This ensures interconnection between all flanged components (pipes, fittings, valves etc.) of the 
same PN and ON and adequate joint performance. 

飞olts and nuts shall comply as a minimum with the requirements of EN ISO 4016 and EN ISO 4034, grade 4.6. Where 
.vashers are required they shall comply with EN ISO 7091. 

Although it does not affect interconnection, the manufacturer shall make the information available as to whether his 
products are normally delivered with fixed flanges or adjustable flanges. 

Flange gaskets may be one of any type given in EN 1514. 

4.1.3.3 Flexible 』。ints

Pipes and fittings with flexible joints shall comply with 4.2.2.1 for their spigot external diameters DE and their 
tolerances. This o忏ers the possibility of interconnection between components equipped with different types of flexible 
joints. In addition, each type of flexible joint shall be designed to fulfil the performance requirements of Clause 5. 

NOTE 1 For interconnecti旧n with ce叫ain types of joints operating within a tighter tolerance range on DE, the manufacturer’s 
guidance should be followed as to the means of ensuring adequate joint pe斤。rmance at high pressures (e.g. measurement and 
selection of external diameter). 

NOTE 2 For interconnection with existing pipelines having external diameters not in compliance with 4.2.2.1, the manufacturer's 
quidance should be followed as to the appropriate means of interconnection (e.g. adaptors). 
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4.1.4 c。l。ur identification 

Pipes for sewers and drains shall be identified externally by one of the following colours: brown, red or grey. This is to 
allow easy identification of installed sewers and drains. Pipes specifically intended for rain water or surface water 
sewers (separate systems) may be identified by a different colour other than those used for potable water pipes. 

4.2 Dimensional requirements 

4.2.1 Wall thickness 

For pipes the standardised thicknesses and limit deviations are given in Table 11. They are such that the diametral 
stillnesses of pipes are not Jess than the values shown in Table 10. The measurement of the wall thickness shall be in 
accordance with 6.1.1. 

The iron thickness of fittings used for pressure sewers shall be in accordance with EN 545. 

The iron thickness of fittings used for gravity sewers shall be equal to or higher than those of pipes of the same ON. 

4 2 2 Diameter 

4.2.2.1 External diameter 

8.1 specifies the values of the external diameter DE of the coated spigot end length of pipes and fittings and their 
maximum allowable tolerances, when measured using a circumferential tape in accordance with 6.1.2. 

NOTE 1 Certain types of 目exible joints operate within a tighter range of tolerance (see 4.1.3.3). 

NOTE 2 Thick external coatings should be removed, according to the manufacturer's guidance, in order to comply with the 
specified external diameter DE, when the pipe needs to be cut on site. 

For ON 至 300, the external diameter of the pipe barrel measured with a circumferential tape shall be such as to allow 
the assembly of the joint over at least two thirds of the pipe length from the spigot end when the pipe needs to be cut 
on site. 

In addition, the ovality (see 3.9) of the spigot end of pipes and fittings shall 

remain within the tolerance on DE (see Table 11) for ON 80 to ON 200 and 

not exceed 1 % for ON 250 to ON 600 or 2 % for ON > 600. 

NOTE 3 The manufacturer's guidance should be followed as to the necessity and means of ovality correcti旧n; certain types of 
fie泪ible joints can accept the maximum ovality without a need for spigot re-rounding pr旧r to jointing. 

4.2.2.2 Internal diameter 

The nominal values of the internal diameters of pipes, expressed in millimetres, are equal to the numbers indicating 
their nominal size, ON, and the tolerances shall be as given in Table 1 which applies to cement mortar lined pipes. 

These tolerances apply only to the pipe with iron thickness as given in Table 11 and cement mortar lining thickness as 
given in Table 4. 

NOTE Due to the manufacturing process of the ductile iron pipes and their internal linings, internal diameters with the lower limit 
deviation will only appear locally along the pipe length. 

Compliance shall be demonstrated according to 6.1.3 or by calculation from the measurements taken for pipe external 
diameter, iron wall thickness and lining thickness. 
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Table 1 一 Limit dev1at1on 。n internal diameter 

Limit deviati。n a 
DN 

mm 

80 to 1000 -10 

1100 to 2000 0 01 DN 

a The !owe『 limit only is given. 

4.2.3 Length 

4.2.3.1 Standardized lengths 。f socket and spig。t pipes 

Pipes shall be supplied to the standardized lengths given in Table 2. 

Table 2 - Standardized length of s。cket and spigot pipes 

DN 
Standardized length Lu a 

m 

80 to 600 3 or 5 or 5,5 or 6 

700 to 800 5,5 or 6 or 7 

900 to 1400 6 or 7 or 8, 15 

1500 to 2000 8, 15 

a See 3.34. 

The permissible deviations (see 3.35) on the standardized length Lu of pipes shall be as follows: 

for standardized length 8, 15 m ± 150 mm; 

for all other standardized lengths 士 100 mm. 

Pipes shall be designed to a length taken in the range: standardized length plus or minus the permissible deviation; 
they shall be manufactured to this design length plus or minus the limit deviation given in 4.2.3.4. 

The manufacturer shall make the information available as to his design lengths. 

The length shall be measured according to 6.1.4 and shall be within the limit de飞1iations given in 4.2.3.4. 

Of the total number of socket and spigot pipes to be supplied in each diameter, the percentage of shorter pipes shall 
not exceed 10 %, in which case the length reduction shall be: 

up to 0, 15 m for the pipes in which samples have been cut for testing (see 4.3); 

up to 2 m by increments of 0,5 m for ON< 700; 

up to 3 m by increments of 0, 1 m for ON 呈 700.

4.2 3.2 Standardized lengths 。f flanged pipes 

The length of flanged pipes shall comply with EN 545. 
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4.2.3.3 Standardized lengths 。f fittings 

The length of the fittings used for pressure sewers shall be in accordance with EN 545 (see 8.3). 

The length of fittings used for gravity sewers shall be made available by the manufacturer (see 8.2 for usual types of 
刊址1ngs).

4.2.3.4 Limit deviations 。n lengths 

The limit deviations on lengths of the socket and spigot pipes shall be within 30 mm, + 70 mm. 

The limit deviations on lengths of flanged pipes and of fittings shall be in accordance with EN 545. 

The limit deviations on lengths of fittings used for gravity sewers shall 扫e made available by the manufacturer. 

4 2.4 Straightness 。f pipes 

Pipes shall be straight, with a maximum deviation of 0, 125 % of their length. 

The verification of this requirement is usually carried out by visual inspection, but in case of doubt or in dispute the 
deviation shall be measured in accordance with 6.2. 

4.2.5 Inspection chambers 

Inspection chambers (see 3.5) shall be manufactured either as an integral item or by site assembly of a bo忱。m pa叫
(inspection tee) and a vertical pa时

Opening dimensions shall be as foll。ws: 250 mm, 300 mm, 400 mm, 600 mm. 

4 2.6 Manh。les

Manholes (see 3.6) shall comprise ave叫cal pa吨。f DN 呈 800, a bottom plate, a top plate capable of receiving a frame 
and a manhole cover, and two or more inlets/outlets fixed to the vertical part. 

The number and location of inlets/outlets shall preserve the hydraulic continuity of the manhole. 

4.3 Material characteristics 

4.3.1 Tensile properties 

Pipes, fittings and accessories of ductile iron shall have the tensile properties given in Table 3. 

The tensile strength shall be tested in accordance with 6.3. 
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Minimum tensile Mm1mumel。ngation after fracture, A 
strength, Rm 

MPa % 

DN80t。 ON 2000 ON 801。 ON 1000 ON 1100 ！。 ON 2000 

Pipes centrifugally cast 420 10 7 

Pipes not centrifugally 回时，制ngs and 420 5 5 accessories 

By agreement between manufacturer and purchaser, the 0,2 % proof stress (Rpo,2) may be measured. It shall be not less 
than: 

一－ 270 MPa when A 2' 12 % for ON 80 to ON 1000 or A 2'10 % for ON> 1000; 

一－ 300 MPa in other cases. 

.3.2 Hardness 

The hardness of the various components shall be such that they can be cut, drilled, tapped and/or machined with 
normal tools. The reference test for hardness shall be the Brinell hardness test in accordance with 6.4. 

The Brinell hardness shall not exceed 230 HBW for pipes and 250 HBW for fittings and accessories. For components 
manufactured by welding, a higher Brinell hardness is allowed in the heat a仔ected zone of the weld. 

4.4 Coatings and linings for pipes 

4.4.1 General 

All pipes conforming to this document shall be delivered with an external coating of zinc with finishing layer in 
accordance with. 4.4.2, and an internal lining of high alumina cement mortar in accordance with 4.4.3. 

This shall not preclude special coating arrangements for products which deviate from the requirements of this 
document for specific design reasons. Annex B indicates possible alternative coatings. 

Except for pipes intended only for the transport of rainwater, the surfaces which can come into contact with the 
ffluents (internal surface of the socket and external su时ace of the spigot end) shall be coated with a synthetic resin 

(epoxy, polyurethane etc.) in accordance with 4.4.4. 

NOTE 1 This does not preclude the possibility that for special design reasons the upper limit deviation on the external diameter 
OE of the coated spigot can be greater than that specified in 8.1, provided that the interconnection of the products is ensured by the 
joint design. 

Pipes with cast flanges may be coated as fittings (see 4.5). 

The maximum fluid temperature may be limited to 35 "C for some polymeric coatings. If such coatings are to be used 
at higher temperatures, additional performance testing should be carried out. 

NOTE 2 Annexes Band C give advice on the field of intended use for pipes with coatings and linings according to this document. 

4.4.2 External c。ating 。f zinc with finishing layer 

4.4.2.1 General 

The external coating of centrifugally cast ductile iron pipes shall comprise a layer of metallic zinc, covered by a 
nishing layer of a synthetic resin (epoxy, polyurethane etc.) compatible with zinc. Both layers shall be works applied. 
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The zinc is normally applied on oxide-surfaced pipes after heat treatment; at the manufacturer’s option, it may also be 
applied on blast-cleaned pipes. Prior to application of the zinc, the pipe surface shall be dry and 什ee from rust or non『
adhering particles or foreign matter such as oil or grease. 

4.4.2.2 c。ating characteristics 

The metallic zinc coating shall cover the external surface of the pipe and provide a dense, continuous, uniform layer. It 
shall be free from such defects as bare patches or lack of adhesion. The uniformity of the coating shall be checked by 
visual inspection. When measured in accordance with 6. 7, the mean mass of zinc per unit area shall be not less than 
130 g/m2 The purity of the zinc used shall be at least 99,99 %. 

The finishing layer shall uniformly cover the whole surface of the metallic zinc layer and be free from such defects as 
bare patches or lack of adhesion. The uniformity of the finishing layer shall be checked by visual inspection. When 
measured in accordance with 6.8, the mean thickness of the finishing layer shall be not less than 70 µm and the local 
minimum thickness not less than 50 µm. 

4.4.2.3 Repairs 

Damage to coatings where the area of total removal of zinc and finishing layer has a width exceeding 5 mm and areac 
left uncoated (e.g. under test token, see 6. 7) shall be repaired. 

Repairs shall be carried out by: 

metallic zinc spray complying with 4.4.2.2, or application of zinc-rich paint containing at least 90 % zinc by mass 
of dry film and with a mean mass of applied paint not less than 150 g/m2 and 

application of a finishing layer complying with 4.4.2.2. 

4.4.3 Internal lining of high alumina cement mortar 

4.4.3.1 General 

Unless otherwise specified in the corresponding European Standard, the internal cement mortar lining of ductile iron 
pipes shall comply with the requirements of 4.4.3. 

The cement mortar lining of ductile iron pipes shall constitute a dense, homogeneous layer covering the total internal 
surface of the pipe barrel. 

It shall be works applied by a centrifugal spinning process or a centrifugal spray head or a combination of these 
methods. Smoothing with a trowel is permitted. 

Prior to application of the lining, the metal surface shall be free from loose material and oil or grease. 

The cement mo叶ar mix shall comprise high alumina cement (with a minimum alumina content of 40 %), sand and 
water; chloride-free admixtures may be used when necessary. The ratio by mass of sand to cement shall not exceed 
3,5. At mixing stage, the ratio by mass of total water to cement depends on the manufacturing process and shall be 
determined such that the lining is in conformance with 4.4.3.2 and 5.10; it shall not exceed 0,38 in the fresh lining 
immediately after application. 

The sand shall have a grading which is adapted to the lining process and thickness, and it shall not contain organic 
impurities or fine clay particles which can affect the lining quality. 

The water used in the mortar mix shall be drinking water quality or water that has no harmful e忏ect on the 
characteristics of the lining. 

After application of the fresh lining, controlled curing shall be carried out so as to provide sufficient hydration to the 
cement I 
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The nominal thickness of the cement mo时ar lining and its tolerance shall be as given in Table 4. When measured in 
accordance with 6.9, the lining thickness shall be within the specified tolerance. 

The surface of the cement mortar lining shall be uniform and smooth. Trowel marks, protrusion of sand grains and 
surface texture inherent to the method of manufacture are acceptable. However, there shall be no recesses or local 
defects which reduce the thickness to below the minimum value given in Table 4. The grinding of the lining in order to 
remove the top surface of the internal layer is permitted provided the finished lining complies with all requirements of 
4.4.3. 

Fine crazing and hairline cracks associated with cement rich surfaces may appear in dry linings. Shrinkage cracks 
inherent to cement-bound materials may also develop in the dry linings. After curing of the lining and under normal 
storage conditions, the crack width and the radial displacement (disbondment) shall not exceed the values given in 
Table 4. 

Table 4 - Thickness of cement m。rtar lining 

Thickness Maximum crack width and 
DN radial displacement 

N。minal value Limit deviation a 

80 to 300 4 1,5 0,4 

350 to 600 5 20 0,5 

700 to 1200 6 2,5 0,6 

1400 to 2000 9 一 3,0 08 

a The lowe「 limit only is given. 

Cement mortar linings at pipe ends may have a chamfer of maximum length 20 mm. 

NOTE Storage of pipes and fittings in a hot, dry environment can cause metal expansion and mortar shrinkage which can 
result in the d叩 lining developing areas of disbondment and shrinkage cracks exceeding the width given in Table 4. When the lining 
is re-exposed to water, it will swell by absorption of moisture and the cracks will close to conform t。 Table 4 and will eventually heal 
by an autogenous process. 

,;.4.3.3 Repairs 

Repairs to areas of damaged linings shall be effected by the use of either cement mo时ar (see 4.4.3.1) or a compatible 
polymer mo同ar; application may be by hand held implement. 

Prior to the application of the repair mortar, the damaged area shall be cut back to the sound lining or to the metal 
surface and all loose material shall be removed. After completion of the repair, the cement lining shall comply with 
4.4.3.1, 4.4.3.2 and 5.10. 

4.4.4 Coating of the 』。int areas 

The coating shall uniformly cover the whole surface; it shall have a smooth regular appearance and be free from 
defects which may affect its function. 

The minimum coating thickness shall be such that the coating complies with 5.8. When measured according to 6.8, 
the coating thickness shall be not less than the minimum thickness given in the quality plan of the manufacturer. 
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4.5 Coatings for fittings and accessories 

4.5.1 General 

Fittings, accessories and pipes not centrifugally cast shall be delivered with an external and internal epoxy coating, 
conforming to 4.5.2. 

This shall not preclude special coating arrangements for products which deviate from the requirements of this 
document for specific design reasons. Annex B indicates possible alternative coatings. 

NOTE Annexes B and C give advice on the field of intended use for fittings and accessories with coatings and linings according 
to this document. 

4.5.2 Epoxy c。ating

The coating shall comply with the applicable requirements of EN 14901. In addition the requirements for chemical 
resistance (see 5.8) and for abrasion resistance (see 5.9) shall apply. 

4.6 Marking of pipes and fittings 

All pipes and fittings shall be legibly and durably marked and shall bear at least the following information: 

manufacturer’s name or mark; 

identification of the year of manufacture; 

identification as ductile iron; 

ON; 

PN rating of flanges for flange components; 

identification of the application (gravity or pressure); 

reference to this European Standard, i.e. EN 598 or EN 545 for pressure fittings. 

In addition, pipes of ON > 300 suitable for cutting shall be identified (unless all pipes of the same ON are suitable fq 
cu吐1ng).

The first five markings given above shall be cast-on or cold stamped; the two other markings can be applied by any 
method e.g. painted on the casting or attached to the packaging. 

NOTE For CE marking and labelling ZA.3 applies. Where ZA.3 requires the CE marking to be accompanied by the same 
information as required by this subclause, the requirements of this subclause are met. 

4. 7 Leak tightness 

4.7.1 Systems design requirements 

Sewer systems constructed with ductile iron components in conformity with this standard shall be leak tight at the 
pressures given in Table 5, depending on the way they are normally operated. This applies under all normal service 
conditions, including foreseeable external loads and joint movements (angular, radial and axial). 
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Table 5 - Pressure 

Internal pressure 

Type of operation bar 

c。ntinu。us Occasional 

Gravity 0 to 0,5 2 

Positive pressure See PFA in Annex A see PMA in Annex A 

Negative pressure 口，5 0,8 

4.7.2 Leak tightness 。f pipeline comp。nents

BS EN 598:2007+A1:2009 
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External pressure 

bar 

c。ntinu。us

1 

1 

Pipes, Ii吐1ngs, inspection chambers and manholes shall be leak tight when used under the conditions for which they 
are designed (see 4. 7.1 ). When tested in accordance with 6.5, pipes and 刊址ings for positive pressure applications 
shall exhibit no visible leakage, sweating or any other sign of failure. 

叭／hen tested in accordance with 6.6, pipes and fittings for negative pressure applications shall exhibit no visible 
坦kage, sweating or any other sign of failure. 

Pipes, fittings, inspection chambers and manholes for gravity applica甘ons shall comply with the performance 
requirements of 5.4. 

4. 7 .3 Leak tightness 。fj。ints 

All joints shall be leak tight when used under the conditions for which they are designed (see 4.7.1). All joints shall 
comply with the performance requirements of 5.5. 

5 Performance requirements 

5.1 General 

The performance of all pipes, fittings, accessories and joints specified in Clause 4 shall be in conformity with the 
requirements of 5.2 to 5.10. This ensures their fitness for purpose in the field of sewerage in conformity with EN 476. 
There shall be at least one pe斤。rmance test for each of the groupings given in Table 6. One ON is representative of a 
Touping when the pe斤。rmances are based on the same design parameters throughout the size range. If a grouping 

..;overs products of different designs and/or manufactured by d1吁erent processes, the grouping shall be sub-divided. If 
for a manufacturer a grouping contains only one ON, this ON may be considered as part of the adjacent grouping 
provided that it is of identical design and manufactured by the same process. 
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Table 6 - DN groupings for perf。rmance tests 

Performance tests DN groupings 

Longitudinal bending of pipes (see 5.2) DN 80 to 
DN 200 

Diametral sti仔ness of pipes (see 5.3) 

Leak tigh加ess for gravity pipelines (see 5.4) 

Joint tightness to posi甘ve internal pressure (see 5.5.2) DN 80 to DN 300 to DN 700 to 

Joint tightness to negative internal pressure (see 5.5.2) DN 250 DN 600 DN 1000 

Joint tightness to positive external pre臼ure (see 5.5.2) 

Joint tightness to cyclic internal hydraulic pressure (see 5.5.2) 

Chemical resistance to effluents (see 5.8) 

Abrasion resistance (see 5.9) DN 80 to DN 2000 

Strength of the cement mo阳r lining (see 5.10) 

5.2 Longitudinal bending of pipes 

5.2.1 General 

DN 11001。
DN 2000 

When tested according to 7.2, pipes with an aspect ratio (length/diameter) equal to or greater than 25 shall comply 
with 5.2.2 and subsequently 5.2.3. 

5.2.2 Integrity under service c。nditi。ns

The pipes shall withstand the maximum service bending moments given in Table 9 without residual deflection and 
without visible damage to their external and internal coatings. 

5.2.3 Bending resistance 

After the integrity test specified in 5.2.2, the pipes shall withstand the proof bending moments given in Table 9 without 
failure of the iron wall. 

5.3 Diametral stiffness of pipes 

5.3.1 General 

When tested according to 7.3, the pipes shall comply with the requirements of 5.3.2 and subsequently 5.3.3. 

5.3.2 Integrity under service c。nditions

The diametral stiffness of the pipes shall be not less than the values specified in Table 10, which means that they shall 
withstand the test loads given in Table 1 O with an ovalization not exceeding the allowable values. The ovalization shall 
be measured and recorded (see 5.3.3). 

In addition, there shall be no damage to the internal and external coatings which could a吁ect their performance. Local 
damage to the external coating at the bearing area is acceptable. 

NOTE 1 As ductile iron pipes are not subject to creep, the short-term and long-term values of the diametral st1忏ness are 
identical. 

NOTE 2 The designed heights of cover of buried pipes, which depend largely on the diametral sti忏ness, are given in Annex D. 
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The pipes shall withstand twice the ovalization attained in the integrity under service conditions test (5.3.2) without 
failure of the iron wall. 

5.4 Leak tightness of components for gravity pipelines 

When tested in accordance with 7.4, pipes, fittings, inspection chambers and manholes shall exhibit no visible leakage, 
sweating or any other sign of failure. 

5.5 Leak tightness of flexible joints 

5.5.1 General 

All joints shall be designed to be fully flexible; consequently, the allowable angular deflection declared by the 
manufacturer shall be not less than . 

3。30’ for DN 80 to DN 300; 

2°30’ for DN 350to DN 600; 

1 。30’ for DN 700 to DN 2000. 

All joints shall be designed to provide axial movement; the allowable withdrawal shall be declared by the manufacturer. 

NOTE This permits the installed pipeline to accommodate ground movements and/or thermal e忏ects without incurring 
additional stresses. 

5.5.2 Test c。nditi。ns

All joint designs shall be performance tested under the most unfavourable, applicable conditions of tolerance and joint 
movement as given below. 

a) joint of maximum annulus (see 5.5.3.1) aligned, withdrawn to the allowable value to be declared by the 
manufacturer, and subject to shear (see 5.5.3.3); 

b) joint of maximum annulus (see 5.5.3.1), deflected to the allowable value to be declared by the manufacturer (see 
5.5.1). 

The joints shall exhibit no visible leakage when subjected to the tests given in Table 7. 
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Table 7 - Perf。rmance tests for j。ints

Test Test requirements Test cond1ti。ns

1. Positive internal Test pressure: Joint of maximum annulus, aligned 
hydrostatic pressure 2 bar for gravity or negative and withdrawn, with shear load 

pressure pipelines 

(1,5 PFA + 5) bar for positive 
pressure pipelines Joint of ma刘mum annulus, de打ected

Test duration: 2 h 

No visible leakage 

2. Negative internal Test pressure: - 0,9 bar a Joint of maximum annulus, aligned 
pressu「e Test duration: 2 h and withdrawn, with shear load 

Maximum pressure change during Joint of maximum annulus, de何ected

test period: 0,09 bar 

3. Positive external Test pressure: 2 bar Joint of ma到mum annulus, aligned, 
hydrostatic pressure b Test duration: 2 h with shear load 

N。 visible leakage 

4. Cyclic internal 24 000 cycles Joint of maximum annulus, aligned 
hydraulic pressure c Test pressure: between PMA and and withdrawn, with shear load 

(PMA 5) bar 

No visible leakage 

a 0,9 bar below atmospheric 阳essure (approximate y 0, 1 bar absolute pressure). 
b For joints intended lo『 use deepe「 than 5 m below the water level ( e日， river, lake, aquifer). 
c Fo「 joints intended for positive pressure applications. 

Test method 

In accordance with 
7.5 

In accordance with 
7.6 

In accordance with 
7.7 

In accordance with 
7.8 

Test 3 (positive external pressure) may be omitted for mechanical joints, provided they have been performance-tested 
according to tests 1 and 2. 

5.5.3 Test parameters 

5.5.3.1 Annulus 

All joints shall be performance tested at the extremes of manufacturing tolerance such that the annular gap between 
the sealing surfaces of the socket and of the spigot is equal to the maximum design value plus 0 %, minus 5 %. It ii. 
permissible to machine socket internal surfaces to achieve the required annulus for the pe厅ormance test even though 
the resultant diameter can be slightly outside the normal manufacturing tolerance. 

5.5.3.2 Pipe thickness 

All joints shall be performance tested with a spigot having an average iron wall thickness (over a distance of 2 DN in 
millimetres from the spigot end face) equal to the spec1白ed minimum value for the pipe for which the joint is designed 
plus 1 O %, minus O %. It is permissible to machine the spigot end of the test pipe in the bore to achieve the required 
thickness. 

5.5.3.3 Shear 

All joints shall be pe斤。rmance tested with a resultant shear force across the joints of not less than 30 × DN in newtons, 
taking into account the weight of the pipe and of its contents and the geometry of the test assembly (see 7.5). 
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6.5.4 Restrained flexible I。ints

All 陪strained joints shall be designed to be at least semi-flexible; consequently, the allowable angular deflection 
declared by the manufacturer shall be not less than half of the value shown in 5.5.1. 

All restrained joint designs shall be pe斤。rmance tested in accordance with 7.5 to 7.8 following the requirements of 
5.5.2 and 5.5.3, except that: 

the withdrawal condition of 5.5.2 a) shall not apply; 

there shall be no external axial restraint in positive internal pressure tests so that the joint is subjected to the full 
end thrust. 

During the positive internal pressure tests, the axial movement shall reach a stable value and cease. 

When the restraining rnechanism and the sealing component of a restrained joint are independent, such a joint does 
not need to be subjected to test 2 and test 3 of 5.5.2 if the unrestrained version of the joint has passed these tests. 

""\.6 Flanged joints 

The performance requirements of flanged joints shall be in accordance with EN 545. 

5.7 Pipes with screwed or welded flanges 

The performance requirements of pipes with screwed or welded flanges shall be in accordance with EN 545. 

5.8 Chemical resistance to effluents 

Except for components intended only for the transport of rainwater, long-term performance of pipes, fittings and joints 
shall be demonstrated by six-month exposure tests to an acid solution and to an alkaline solution according to 7.9. 
Their field of use is given in Annex C. 

After six months of testing, the following conditions shall be met: 

thickness of the cement mortar lining shall be within 0,2 mm of the original thickness; 

the『e shall be no visible cracking, blistering or disbonding of the epoxy or polyurethane based coatings (fittings, 
pipe spigots and sockets and pipe linings); 

there shall be no visible cracking on the rubber gasket; its hardness, tensile strength and elongation shall remain 
in conformity with the specified values. 

All other combinations of coatings may be tested acc。rding to the same procedure; the values of pH may be modified 
in order to demonstrate long term behaviour in different environments. 

The test method detailed in 7.9 has been improved with respect to the test method described in the first edition of this 
European Standard in order to achieve a better repr·。ducibility of the results. Materials which have been successfully 
performance tested according to the test method described in the first edition of this European Standard may not have 
to be re-tested in accordance with this edition provided there has been no change in materials or design or 
manufacturing method that would have a detrimental effect on the performance of the chemical resistance of the 
product. 

5.9 Abrasion resistance 

When tested in accordance with 7.10, the pipes shall not have an abrasion depth greater than 0,6 mm after 100 000 
movements (50 000 cycles) for every type of cement lining, or 0,2 mm for epoxy or polyurethane linings. 
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In order to test the abrasion resistance of fittings, pipes may be lined as fittings, and tested according to 7.10. 

The test method detailed in 7.10 has been improved with respect to the test method described in the first edition of 
this European Standard in order to achieve a better reproducibility of the results. Materials which have been 
successfully performance tested according to the test method described in the first edition of this standard may not 
have to be re” tested in accordance with this edition provided there has been no change in materials or design or 
manufacturing method that would have a detrimental e吁ect on the performance of the abrasion resistance of the 
product. 

5.10 Strength of the cement mortar lining 

When measured according to 7.1, the compressive strength of the cement mo吐ar lining after 28 days of curing shall 
be not less than 50 MPa. 

The compressive strength of the lining is directly related to other functional properties such as high density, good 
adhesion and low porosity. 

The measurement of the compressive strength of the lining shall be carried out as initial performance test and when a 
change occurs in the manufacturing process or in the raw materials used. 

6 Test methods 

6.1 Pipe dimensions 

6.1.1 Wall thickness 

Pipe wall thickness compliance shall be demonstrated by the manufacturer. He may use a combination of various 
means, e g. direct wall thickness measurement, mechanical or ultrasonic measurement. 

The iron wall thickness shall be measured by suitable equipment having an error limit of 土 0,1 mm. 

6.1.2 External diameter 

Socket and spigot pipes shall be measured at their spigot end by means of a circumferential tape or controlled by 
pass』.fail gauges. In addition, they shall be visually inspected for compliance with the spigot allowable ovality and, in 
case of doubt, the maximum and minimum spigot axes shall be measured by suitable equipment or controlled bf 
pass fail gauges. 

6.1.3 Internal d旧meter

The internal diameter of the lined pipes shall be measured by means of suitable equipment 

either 

a) two measurements shall be taken at right angles, at a cross section 200 mm or more from the end face. The 
mean value of these two measurements may then be calculated 

or 

b) a system of pass I fail gauges shall be passed along the bore of the pipe. 
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on one pipe from the first batch of pipes cast from a new mould. for as-cast pipes, or 

on the first pipe, for pipes which are systematically cut to a pre-set length. 

6.2 Straightness of pipes 

The pipe shall be rolled on two gantries or rotated around its axis on rollers, which in each case are separated by not 
less than two thirds of the standardized pipe length. 

The point of maximum deviation from the straight axis shall be determined and the deviation measured at that point. 

6.3 Tensile testing 

『.3.1 Samples 

6.3. 

The thickness of the sample and the diameter of the test bar shall be as given in Table 8. 

6.3.1.2 Centrifugally cast pipes 

A sample shall be cut from the spigot end of the pipe. This sample may be cut parallel with or perpendicular to the 
pipe axis, but in case of dispute the parallel with axis sample shall be used. 

6.3.1.3 Pipes n。t centrifugally cast, fittings and accessories 

At the manufacturer's option, samples shall be either cast integrally with the castings or cast sepa旧tely. In the latter 
case they shall be cast from the same metal as that used for the castings. If the castings are subjected to heat 
treatment, the samples shall be subjected to the same heat treatment cycle. 

6.3.2 Preparati。n of test bar 

. test bar shall be machined from each sample to be representative of the metal at the mid thickness of the sample, 
with a cylindrical pa时 having the diameter given in Table 8. 

The test bar shall have a gauge length equal to at least five times the nominal test bar diameter. The ends of the test 
bar shall be such that they will fit the testing machine. 

The surface roughness profile of the cylindrical part of the test bar shall be such that Rz :5 6,3 µm. 

If the specified diameter of the test bar is greater than 60 % of the measured minimum thickness of the sample, it is 
allowed to machine a test bar with a smaller diameter, or to cut another sample in a thicker part of the pipe. 
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Type of casting 

Centrifugally cast pipes, with a wall 
thickness (mm) of: 

less than 6 

6 up to but not including 8 

8 up to but not including 12 

12 and over 

Pipes not centrifugally cast, fittings 
and accessories: 

integrally cast samples 

separately cast samples: 

• sample thickness 12,5 mm for 
casting thickness less than 
12 mm 

• sample thickness 25 mm for 
casting thickness 12 mm and 
over 

Table 8 - Dimensions of test bar 

N。minal diameter of the Limit deviati。ns on 
test bar diameter 

Mm 付1阿1

2,5 

3,5 
±0,06 

5，。

6,0 

5，。 士 0,06

6,0 十 0 06 

12,0 士 0,09

or 

14,0 ±口，09

a Maximum difference between the smallest and the largest measured diameter of the test bar. 

Tolerance on shape a 

m付1

0,03 

。，03

0,03 

0,04 

0,04 

The tensile strength shall be calculated either from the nominal diameter of the test bar when it has been machined to 
fulfil all the tolerances given in Table 8, or, if it is not the case, from the actual diameter of the test bar measured 
before the test; the actual diameter shall be measured using a measuring device having an error limit 呈 0,5 % and 
shall be within 土 10 % of the nominal diameter. 

6.3.3 Apparatus and test meth。d

The tensile test shall be carried out in accordance to EN 10002-1. 

6.3.4 Test results 

Test results shall comply with Table 3. If they do not comply, the manufacturer shall: 

a) in the case where the metal does not achieve the required mechanical prope叫es, investigate the reason and 
ensure that all castings in the batch are either re-heat treated or rejected. Castings which have been re-heat 
treated are then re-tested in accordance with 6.3; 

b) in the case of a defect in the test bar, carry out a further test. If it passes, the batch is accepted; if not, the 
manufacturer may proceed as in a) above. 

The manufacturer may limit the amount of rejection by making tests until the rejected batch of castings is bracketed, in 
order of manufacture, by a successful test at each end of the internal in questi旧n

6.4 Brinell hardness 

When Brinell hardness tests are carried out (see 4.3.2), they shall be pe斤。rmed either on the relevant casting or on a 
sample cut from the casting. The surface to be tested shall be suitably prepared by slight local grinding and the test 
shall be carried out in accordance with EN ISO 6506-1 using a hard metal ball of 2,5 mm, 5 mm or 10 mm diameter. 
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J.5 Works leak tightness test for pipes and fittings for positive pressure pipelines 

6.5.1 General 

Pipes and fittings shall be tested in accordance with 6.5.2 or 6.5.3 respectively. The test shall be carried out on all 
pipes and fittings 坦efore the application of their external and internal coatings, except for the metallic zinc coating of 
pipes which may be applied before the test. 

The test apparatus shall be suitable for applying the specified test pressures to the pipes and/or fittings. It shall be 
equipped with an industrial pressure gauge with an eπor limit of± 3 %. 

6.5.2 Centrifugally cast pipes 

The internal hydrostatic pressure shall be raised steadily until it reaches a test pressure of at least 32 bar for pipes up 
to and including DN 300 and 25 bar for pipes greater than DN 300‘ The test pressure shall be maintained for a 
sufficient time to allow visual inspection of the pipe barrel. The total duration of the pressure cycle shall be not less 
than 15 s, including 10 sat test pressure. 

.5.3 Pipes n。t centrifugally cast and fittings 

At the manufacturer’s option, they shall be submitted to a hydrostatic pressure test, to an air test or to a vacuum test 
of equivalent performance. 

When a hydrostatic pressure test is carried out, it shall be as indicated in EN 545 for pipes not centrifugally cast and 
fittings. 

When an air test is carried out, it shall be with an internal pressure of at least 1 bar and a visual inspection time not 
less than 10 s; for leak detection, the castings shall be either uniformly coated on their external surface by a suitable 
foaming agentm submerged in water. 

When a vacuum test is carried out, it shall be based on the detection of leakage of a known gas, by any means, when 
the casting is subjected to a vacuum, either internally or external巾， the non-evacuated side being exposed to the 
known gas 

6.6 Works leak tightness test for pipes and fittings for negative pressure pipelines 

All the pipes and fittings shall be subjected to an air test with an internal pressure of at least 1 bar and a visual 
1spection time not less than 10 s for fittings and 1 min for pipes. For leak detection, pipes and fittings shall be 

submerged in water or uniformly coated on their external surface by a suitable foaming agent. 

6.7 Zinc 町iass

A rectangular token of known weight per unit area shall be attached longitudinally along the axis of the pipe before 
passing it through the coating equipment. After zinc coating and trimming, the size of the token shall be 
500mm × 50 mm. It shall be weighed on a scale having an error limit of± 0,01 g. 

The mean mass M of zinc per unit area shall be determined from the mass d町erence 扫efore and after coating. 

M ~c （坐俨1-)

where 

M is the mean mass of zinc in grammes per square metre; 

M1 and M2 are the masses of the sample token, in grammes, before and after coati咽，
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c 

A 

is the predetermined correction factor, taking account of the nature of the token and of the 
difference in surface roughness between the token and the iron pipe; 

is the actual area of the trimmed token, in square metres. 

The value of C is generally between 1 and 1,2 and shall be given in the manufacturer's FPC procedures. 

The uniformity of the coating shall be checked by visual inspection of the token; in the event of a lack of uniformity, 
50 mm × 50 mm pieces shall be cut from the token in the lighter mass zones and the mean mass of zinc determined 
on each piece by mass difference. 

Alternatively the mass of zinc per unit area can be measured directly on the coated pipe by any method having proven 
correlation with the reference method described above, e.g. X> ray fluorescence or chemical analysis. 

6.8 Thickness of paint coatings 

The dry film thickness of paint coatings shall be measured by one of the three following methods: 

directly on the casting by means of suitable gauges, e.g. magnetic, or by using a ‘wet film’ thickness gauge whe~ 
a correlation between wet film thickness and dry film thickness can be demonstrated, or 

indirectly on a token which is attached to the casting before coating and is used after coating to measure the dry 
film thickness by mechanical means, e.g. micrometer, or by a weight method similar to 6. 7, or 

indirectly on a test plate made of steel or of ductile iron, which is coated by the same process as the castings to 
be controlled. 

For each casting to be controlled, at least three measurements shall be taken (either on the casting or on the token or 
on a test plate). The mean thickness is the average of all the measurements taken and the local minimum thickness is 
the lowest value of all the measurements taken. The manufacturer shall record the method used in his documented 
FPC procedures. 

6.9 Thickness of cement mortar lining 

During manufacture, the thickness shall be measured on the freshly applied lining by a spear having a diameter of 
1,5 mm or less and controlled on the finished hardened lining by means of a suitable gauge, e.g. magnetic. 

For pipes, the measurements shall be taken approximately 200 mm from the end face. The manufacturer’s proceS: 
control system shall specify the frequency of this test. 

7 Performance test methods 

7.1 Compressive strength of the cement mortar lining 

The compressive strength shall be the arithmetic mean of six compressive strength tests pe斤。rmed on three prism 
samples after 28 days of curing. 

The compressive strength shall be determined by a performance-test in accordance with EN 196 1, except that: 
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sand, cement and the water used for the prism samples are identical with those used for the mortar before 
application of the lining; 

sand/cement ratio used for the prism samples is equal to that used for the mortar before application of the lining; 

water/cement ratio used for the prism samples is equal to that of the lining immediately after application to thf 
pipe wall; 
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test samples are prepared using either an impact table (in accordance with EN 196斗） or a vibrating table 
(2 min at 63 Hz) when the water/cement ratio is below 0,35. 

NOTE This takes into account the influence of the centrifugal spinning process which allows expelling the excess water. 

7.2 Longitudinal bending of pipes 

The test shall be carried out on a finished pipe resting on two suppo时s 4 m apa时（see Figure 1 ); the load shall be 
applied at mid-span by means of a loading block. The two supports and the loading block shall have a V shape of 
120' and shall be covered with a sheet of elastomer having a thickness of 10 mm 士 5 mm and a hardness greater 
than or equal to 50 IRHD; their width shall not exceed 100 mm. Before the test, the pipe shall be immersed in water at 
ambient temperature for approximately 24 h. 

In the first part of the test, the load shall be increased steadily until the pipe is subjected to the maximum service 
bending moment given in Table 9, which is kept constant for 才 0 min. The load shall then be released and the pipe 
visually inspected. 

F F 

ιm 

Figure 1 - Longitudinal bending test 

In the second part of the test，。n the same pipe, the load is steadily increased until the pipe is subjected to the proof 
bending moment given in Table 9. The rate of loading shall not exceed 2 kN/s. The proof load shall be applied for 
1 min. 

Table 9 - Test bending m。ments

Maximum service bending moments Pr，。。f bending 町、。ments

DN kN·m kN·m 

Gravity pipe Pressure pipe Gravity pipe Pressure pipe 

80 4 6 7 10 

100 6 9 10 15 

125 9 13 13' 22 

150 13 19 17' 32 

200 22,5 33 27' 56 

a These proof bending moments have been limited to a value lower than the bending moment calculated using the 
equation given in Note 2 below. in order to avoid local deformation of the pipe wall in the vicinity of the supports. 

NOTE 1 These bending moments, expressed in kilonewton metres, a阻 achieved by application of loads F of the same 
numerical value, expressed in kilonewtons. 

1'. .OTE 2 The bending moments are calculated by the following equation: 
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M 二 0,25万× 10-6 Rt × D2 × e 

where 

M is the bending moment, in kilonewton metres; 

Rf is the allowable sire臼 in the pipe wall, in megapas臼悟，

D is the mean pipe diameter {DE 吵， in millimetres; 

DE is the nominal pipe external diameter, in millimetres (see Table 11 ); 

e is the minimum pipe wall thickness, in millimetres (see Table 11 ). 

The maximum servi臼 bending moments 8阻四lculated with Rt = 250 MPa and the proof bending moments with Ri= 420 MPa. 

7.3 Diametral stiffness of pipes 

The test shall be carried out on a pipe section 500 mm 士 20 mm long, cut from a finished pipe barrel. The pipe section 
shall be placed on a support approximately 200 mm wide and 600 mm long, having a V shape with an angle between 
170。 and 才 80。（see Figure 2). The load shall 』e applied at the pipe crown through a loading beam approximately 
50 mm wide and 600 mm long. Both the V support and the loading beam shall be covered with a sheet of elastomer 
with a thickness of 10 mm 士 5 mm and a hardness greater than or equal to 50 IRHD. Before the test, the pipe section 
shall be immersed in water at ambient temperature for approximately 24 h. 

The load shall be increased steadily until it reaches the test load corresponding to the minimum diametral stiffness 
given in Table 10 and kept constant for 1 min. The vertical deflection of the pipe section shall be measured, recorded 
and the calculated ovalization shall not exceed the allowable value given in Table 10. In addition, the pipe section 
shall be visually inspected in order to check that there is no damage to the external and internal coatings which can 
affect their function. 

F 

Figure 2 - Diametral stiffness test 

The load shall then be increased until the vertical deflection reaches twice the value previously measured. The load 
shall be kept constant for 1 min. 
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DN 

80 

100 

125 

150 

200 

250 

300 

350 

80 

100 

125 

150 

200 

250 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1400 

1500 

1600 

1800 

2000 

NOTE 丁
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Table 10 - Diametral stiffness test requirements 

Minimum diametral Test l。ad,F Allowable pipe 
ecalc stiffness, S 。valization

kN/m' kN/m % mm 

Gravity pipe 

400 30,9 1,5 2,9 

227 25,3 1,8 2,9 

123 2才，4 2,3 2,9 

74 17,8 27 2,9 

32 13,4 2,8 (3,6) 2,9 

32 17,1 2,9 (3,7) 3,6 

32 20,6 3,0 (3,75) 4,3 

32 24,2 3, 1 (3,8) 4,9 

Pressure pipe 

1 270 62,4 1, 1 42 

710 49,2 1,3 42 

380 40，。 1,6 4,2 

230 34，。 1,9 42 

105 30,7 2,5 4,3 

66 26,6 2,8 4,5 

47 24,2 3，。 4,8 

38 22,8 3，才 5,2 

31 22,2 3,2 5,5 

26 22,2 3,3 5,8 

22 21,5 3,4 日，1

18 22,2 3,6 6,8 

23 36,4 3,8 8,6 

20 36,4 4,0 9,4 

18 36,8 4,0 10, 1 

16 36,2 4,0 10 9 

22 54,7 4τ。 13,2 

20 54,3 4，。 14 1 

18 56,9 4,0 15,8 

17 57,5 4,0 16 5 

17 61,3 4,0 17,5 

16 64,6 4,0 19,2 

16 72,0 40 20,9 

The values for S have been calculated assuming a pipe wall thickness e臼1, equal to 

the nominal thickness minus half the limit deviat1。n

NOTE2 For gravity pipes DN 200 to 350, the values of the allowable pipe ovalization given in 
brackets apply for pipes with a flexible lining (epoxy or polyurethane). 
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NOTE 1 The ovalization is 100 times the measur时 vertic刨出flection in millimetres (caused by the applied load) divided by thb 
measured pipe external diameter in millimetres. 

NOTE 2 The diametral stiffness, the vertical deflection and the applied load are linked by the following equation: 

F-Y 
QU T nu nu -- S 

where 

S is the diametral stiffness, in kilonewtons per square metre; 

F is the applied load, in kilonewtons per metre length of pipe; 

Y is the vertical de何ection, in metres. 

NOTE 3 The diametral sti忏ness S of a pipe is calculated by the following equa甘on:

s = 1 000 王三~ = 1 000 ×互！坐坐 13
D" 12 ~ D ) 

where 

S is the diametral s甘ffness, in kilonewtons per square metre; 

E is the modulus of elasticity of the material, in megapascals (170 000 MPa); 

I is the second moment of araa of the pipe wall per unit length, in millimetres to the third power; 

ecelc is the wall thickness of a pipe for calculation purposes; 

D is the mean diameter of the pipe (DE - e0a1J, in millimetres; 

DE is the nominal pipe external diameter, in millimetres (see Table 11 ). 

7.4 Leak tightness of components for gravity pipelines 

Ductile iron pipes, fittings, inspection chambers and manholes, equipped with appropriate end rest阳ints, shall be fillel 
with water and suitably vented of air The internal hydrostatic pressure shall then be raised to 2 bar and maintained 
constant for at least 2 h, during which a visual inspection for leak detection shall be carried out. The test shall be 
carried out at ambient temperature on coated products. 

These performance tests may be performed at the same time as those described in 7.5 for joints. 

7.5 Leak tightness of flexible joints to positive internal pressure 

The test shall be carried out on an assembled joint comprising two pipe sections, each at least 1 m long (see Figure 3). 

The test apparatus shall be capable of providing suitable end and lateral restraints whether the joint is in the aligned 
position, or deflected, or subjected to a shear load. It shall be equipped with a pressure gauge with an accuracy of 
士 3%.

32 



BS EN 598:2007+A1:2009 
EN 598:2007+A1 :2009 (E) 

i"he vertical force W shall be applied to the spigot end by means of a V shaped block with an angle of 120。，｜。cated at 
approximately 0,5 DN in millimetres or 200 mm from the socket face, whichever is the largest; the socket shall bear on 
a 刊at support. The vertical force W shall be such that the resultant shear force F across the joint is equal to the value 
specified in 5.5.3.3 taking into account the mass M of the pipe and its contents and the geometry of the test assembly: …

f w 

where a, b and c are as shown in Figure 3. 

The test assembly shall be filled with water and suitably vented of air. The pressure shall be raised steadily until it 
reaches the test pressure given in 5.5.2; the rate of pressure increase shall not exceed 1 bar per s. The test pressure 
shall be kept constant within 土 0,5 bar for at least 2 h during which the joint is thoroughly inspected every 15 min. 

NOTE All necessary safety precautions should be taken for the duration of the pressure test 

For a restrained joi时， the test assembly, the test apparatus and the test procedure shall be identical except that there 
shall be no end restraint, so that the axial thrust is taken by the restrained joint under test. In addition, possible axial 
川ovement of the spigot shall be measured every 15 min. 

w w 

a 

b 

c 

Figure 3 - Leak tightness test of j。ints (internal pressure) 

7 .6 Leak tightness of flexible joints to negative internal pressure 

The test assembly and test apparatus shall be as given in 7.5, with the pipe sections axially restrained to prevent them 
moving towards each other. 

The test assembly shall be empty of water and shall be evacuated to a negative internal pressure of 0,9 bar (see 
5.5.2) and then isolated from the vacuum pump. The test assembly shall be le白 under vacuum for 2 h, during which 
the pressure shall not have changed by more than 0,09 bar. The test shall begin at a temperature between 5 。c and 
40 'C. The temperature of the test assembly shall not vary by more than 10 。C for the duration of the test. 

For a restrained joint, the test assembly, the test apparatus and the test procedure shall be identical. 

7.7 Leak tightness of flexible push-in joints to positive external pressure 

The test assembly shall comprise of two joints made with two pipe sockets welded together and one double spigot 
piece (see Figure 4); it creates an annular chamber which allows testing one joint under internal pressure and one 
joint under external pressure. 
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7.10 Abrasion resistance 

7.10.1 Cement m。rtar lining 

、、

The test shall be carried out on a one metre long DN 200 pipe sample, closed at both ends after enclosing the test 
material.τhe pipe section shall be internally brushed in order to remove the loose sand and loose mortar parts using a 
hard plastic brush and cleaned with compressed air. 

Before test, the cement mortar lined pipe section shall be immersed in water at ambient temperature for approximately 
24 h. 

The cement mortar lining thickness shall be measured along a longitudinal line located at 6 o’clock at 15 regularly 
spaced measurement points on each line excluding 150 mm at both ends. The location of the measurement points 
shall identical before and after testing, preferably using a template. The thickness is measured using an 
electromagnetic measuring device. 

The test material shall contain natural siliceous gravel to reach a level of 38 mm ± 2 mm above the invert with enough 
water to reach the same level. The gravel pa时1cle shall be of the rounded and not crushed type and shall have a size 
between 2 mm and 10 mm with an average of approximately 6 mm. 

The pipe sample shall be fixed horizontally on a testing device capable of inclining the sample successively to an 
angle of plus 22,5° and minus 22,5° every 3 s to 5 s. 

The pipe sample shall be examined after 100 000 movements (or 50 000 cycles). The depth of abrasion of the cement 
mortar lining is calculated as the difference between the average thickness before and after testing. 

7.10.2 Ep。xy or polyurethane lining 

The test shall be carried out on a one metre long DN 200 pipe sample, closed at both ends after enclosing the test 
material. 

The epoxy or polyu扣ethane lining thickness shall be measured along a longitudinal line located at 6 o’clock at 
15 regularly spaced measurement points on each line excluding 150 mm at both ends. The location of the 
measurement points shall ider吐ical before and after testing, preferably using a template. The thickness is measured 
using an electromagnetic measuring device. 

The test material shall contain natural siliceous gravel to reach a level of 38 mm 士 2 mm above the invert with enough 
water to reach the same level. The gravel particle shall be of the rounded and not crushed type and shall have a si~ { 
between 2 mm and 10 mm with an average of approximately 6 mm. 

The pipe sample shall be fixed horizontally on a testing device capable of inclining the sample successively to an 
angle of plus 22,5° and minus 22,5。 every 3 s to 5 s. 

The pipe sample shall be examined after 100 000 movements (or 50 000 cycles). The depth of abrasion of the epoxy 
or polyurethane lining is calculated as the difference between the average thickness before and after testing. 
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8 Tables of dimensions 

8.1 Socket and spigot pipes 

Figure 5 - Chemical resistance test 
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The dimensions of socket and spigot pipes shall be as given in Table 11. The values of Lu are given in Table 2. For 
external and internal coatings see 4.4. 

The values of DE and their limit deviations apply also to the spigot ends of fittings (see 4.2.2.1 ). 

OL 

"' 

一一一一一一一一一一一一一一一一－ ＿＿，一’出

L " 

Key 

OL overall length, in metres 

X maximum insertion depth, in metres 

Lu = OL X is the effective length, in metres 

Figure 6 - Socket and spigot pipes 
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Table 11 - Dimensions 。f pipes 

External diameter, DE Iron thickness, e 

mm mm 
ON 

Pressure pipes Gravity pipes 

N。minal Limit deviat1。n N。mmal Limit deviation a Nominal Limit deviation a 

80 98 +1/-2,7 48 才，3 3,4 1,0 

100 118 + 1/ 2,8 4,8 -1,3 34 1,0 

125 144 十 1/ - 2,8 4,8 1,3 3,4 ~ 1,0 

150 170 + 1/ -2,9 4,8 -1,3 34 1 0 

200 222 + 1/ -3，。 4,9 - 1,3 34 1,0 

250 274 十 1/ 3,1 5,3 1,6 4,1 -1,0 

300 326 + 1/ - 3,3 5,6 1,6 48 1 0 

350 378 十 1/ 3,4 6,0 - 1,7 5,5 才 2

400 429 十 1/ - 3,5 6,3 1 7 

450 480 + 1/ 3,6 6,7 - 1,8 

500 532 十 1/ - 3,8 70 1,8 

600 635 + 1/ 4，。 7,7 -1,9 

700 738 + 1/ 4,3 9,6 -2,0 

800 842 + 1/ -4,5 10 4 2，才

900 945 十 1/ 4,8 11,2 -2,2 

1000 1 048 + 1 ／一… 5，。 12,0 2,3 

1100 1 152 十 1/ - 6,0 14 4 2,4 

1200 1 255 + 1/• 6,0 15,3 2τ5 

1400 1 462 + 1/ - 6,6 17, 1 -2,7 

1500 1 565 + 1 ／一 7,0 17,9 一 2,8

1600 1 668 十 1/ - 7,4 18 9 2,9 

1800 1 875 十 1/ 8,2 20,7 -3,1 

2000 2 082 + 1/ - 9，。 22,5 3,3 

a The minimum thickness can only appear locally at a few distinct points, not along the length or the ci「cumference of the pipe. 
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8.2 Fittings for gravity sewers 

8.2.1 c。Ilars 

~ lJ l 

-I- - .I.-

，咱 n , 

Figure 7-C。Ilars 

The standardized DN of collars (see Figure 7) are all those from DN 80 to DN 2000. 

8.2 2 Manh。le connectors 

Figure 8 - Manh。le connect。rs
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The standardized DN of manhole connectors (see Figure 8) are all those from DN 150 to DN 2000. 

ll.2.3 D。uble socket bends 

Figure9-D。uble s。cket bends 

The standardized DN of double socket bends (see Figure 9) are all those from DN 80 to DN 2000. The manufacturer 
shall make available the information as to the angles a of his bends. 
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8.2.4 Angle branches 

/ 

The standardized ON of angle branches (see Figure 丁 0) are all those from ON 100 to ON 500 for the body and from 
dn 80 to dn 250 for the branch. The manufacturer shall make available the information as to his ON X dn combinations, 
types of end (socket or spigot) and branch angle. 

/ 

Figure 10 - Angle branches 

8.2.5 c。nnecti。n branches 

Fl 

\ 

Figure 刊一c。nnection branches 

「
「
｜

The standardized ON of connections branches (see Figure 11) are all those from dn 100 to dn 250 for connection to 
pipes from ON 200 to ON 2000. The manufacturer shall make the information available as to his types of end (socket 
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..ir spigot) for connection with different pipe materials, branch angles and shape of hole to be cut in the pipe (circular, 
square or rectangular). 

8.2.6 Inspection tees 

一－－－＋－一

才 十

Figure 12 - lnspecti。n tees 

The standardized DN of inspections tees (see Figure 12) are all those from DN 100 to DN 800. The manufacturer shall 
make the information available as to his types of end (socket or spigot) and shape and dimensions of the access 
branch. 

8.2.7 Access traps 

仁二一一一一一ι 一一一J 一一一一二习

Figure 13 白白 Access traps 

The standardized DN of access traps (see Figure 13) are all those from ON 150 to DN 1400. The manufacturer shall 
make the information available as to the shape and dimensions of the hole to be cut in the pipe and the method of 
connection to the pipe. 

8.3 Fittings for pressure sewers and vacuum sewers 

The types and dimensions of fittings shall be those given in EN 545. 
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9 Evaluation of conformity 

9.1 General 

The conformity of ductile iron pipes, fittings, accessories and their joint with the requirements of this standard and with 
the declared values (including classes) shall be demonstrated by: 

initial type testing (3.33); 

factory production control by the manufacturer, including product assessment. 

For the purposes of testing, the products may be grouped into families (see 5.1 ), where it is considered that the results 
for one or more characteristics from any product within the family are representative for the same characteristics for all 
products within that family. 

9.2 Initial type testing 

9.2.1 General 

Initial type testing shall be performed to show conformity with this European Standard. Tests previously performed in 
accordance with the provisions of this European Standard (same product, same characteristic（剖， test method, 
sampling procedure, system of attestation of conformity, etc.) may be taken into account. In addition, initial type 
testing shall be performed at the beginning of the production of a new type of product or at the beginning of a new 
method of production (where this may a忏ect the stated properties). 

Where components are used whose characteristics have already been determined by the component manufacturer, 
on the basis of conformity with other product standards, these characteristics need not be reassessed provided that 
the components' performance or method of assessment remain the same, that the characteristics of the component 
are suitable for the intended end use of the finished product, and insofar as the manufacturing process does not have 
a detrimental affect on the determined characteristics. 

Components and raw materials CE marked in accordance with appropriate harmonised European specifications may 
be presumed to have the pe斤。rmances stated with the CE marking, although this does not replace the responsibility 
on the manufacturer of ductile iron pipeline product to ensure that the product as a whole is correctly designed and its 
component products have the necessary performance values to meet the design. 

9.2 2 Characteristics 

All characteristics in Clause 5 shall be subject to initial type testing, with the following exceptions: 

release of dangerous substances may be assessed indirectly by controlling the content of the substance 
concerned; 

flange joints (see 5.6) and screwed or welded flanges (see 5.7) which are already assessed according to 
EN 545. 

Whenever a change occurs in the product, the raw material or supplier of the components, or the production process 
(subject to the definition of a family), which would change significantly one or more of the characteristics, the type 
tests shall be repeated for the appropriate characteristics. 
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In those cases where conformity with this standard is based on calculations, type testing will be limited to the 
verification of the calculations made and that the resulting products correspond to the assumptions made in the design. 

9.2.4 Sampling, testing and conformity criteria 

9.2.4.1 Sampling procedure 

Initial type testing shall be performed on samples of products representative for the manufactured product type. 

The random sampling method shall be used, except for the assessment of the leak tightness of joints which requires 
samples at the extreme of tolerances (see 5.5). 

9.2.4.2 Testing and c。mpliance criteria 

he number of test samples to be tested (or assessed) shall be in accordance with Table 12. 

The results of all type tests shall be recorded and held by the manufacturer for at least 10 years after the last date or 
production of the product(s) to which they apply. 
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Table 12 - Number of test samples for initial type testing 

Test method 
Items t。 be tested Number of samples (mm1mum) in ace。rdance

with 

Internal pressure strength (1) 1 per DN Calculation 
A.2 

Longitudinal bending 。f pipes (2) 1 of the DN of the grouping 

Integrity under service conditi。ns DN 80 to 200 7.2 

Bending resistance 7.2 

Diametral stiffness 。f pipes (3) 1 of each DN grouping 

Integrity under service conditions DN80 DN300 DN ？日。 DN 1100 7.3 

Resistance to ovalization to to to to 7.3 

DN 250 DN 600 DN 1000 DN 2000 

Leak tightness of components for 1 of each DN grouping 
gravity pipelines DN 80 DN 300 DN?OO DN 1100 7.4 

to to to to 

DN 250 DN 600 DN 1000 DN 2000 

Leak tightness of j。in悟（4) 1 of each DN grouping 

To internal hydrosta甘c pressure DN 80 DN300 DN 700 口N 1100 7.5 

To negative internal pressure 7.6 
to to T。 to 

To positive external pressure 7.7 

To cyclic internal pressure DN 250 DN 600 DN 1000 DN20口。 7.8 

Chemical resistance to effluents 1 DN of the grouping 7.9 

DN 80 to DN 200 

Abrasion resistance 1 DN of the grouping 7.10 

DN 80 to DN 200 

Compressive strength of the cement Mean of 6 tests on 3 samples 7.1 
mortar lining 

Requirements in 
accordance with 

4.7.1 

5.2 

5.2.2 

5.2.3 

5.3 

5.3.2 

5.3.3 

5.4 

5.5 

5.5.2 

5.5.2 

5.5.2 

5.5.2 

5.8 

5.9 

5.10 

NOTE Highlighted items are essenti旧l characteristics accordinQ to the mandate: (1) Internal pressure strength, (2) Longitudinal 
bending strength, (3) Maximum load for admissible deformation, (4) Tightness: gas and liquid. 

9.3 Factory production control (FPC) 

9.3.1 General 

The manufacturer shall establish, document and maintain an FPC system to ensure that the products placed on the 
market conform to the declared pe斤。rmance characteristics and to all requirements of this standard. The FPC system 
shall consist of procedures (works’ manual), regular inspections and tests and/or assessments and the use of the 
results to control raw and other incoming materials or components, equipment, the production process and the 
product. Records shall remain legible, readily identifiable and retrie飞1able.

The FPC system may be part of a Quality Management System, e.g. in accordance with EN ISO 9001. 

An FPC system conforming with the requirements of EN ISO 9001, and made specific to the requirements of this 
standard shall be considered to satisfy the above requirements. 
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‘ 'he results of inspections, tests or assessments requiring action shall be recorded, as shall any action taken. The 
action to be taken when control values or criteria are not met shall be recorded and retained for the period specified in 
the manufacturer's FPC procedures. 

If the manufacturer has the component designed, manufactured, assembled, packed, processed and/or labelled by 
subcontractin日， FPC of the original manufacturer may be taken into account. However, where subcontracting takes 
place, the manufacturer shall retain the overall control of the component and ensure that he receives all the 
information that is necessary to fulfil his responsibilities according to this European Standard. 

9.3.2 FPC requirements for all manufacturers 

9.3.2.1 General 

The manufacturer shall establish procedures to ensure that the production tolerances allow for the products 
pe厅ormances to be in conformity with the declared values, derived from initial type testing. 

The characteristics, and the means of verification, are given in Table 13. The minimum testing frequencies apply to 
permanent production in large quantities with a stable process. The actual testing frequencies to be used in order to 
、nsure permanent conformity of the products shall be fixed by the manufacturer's FPC, taking into account the 

,;roduction rate and the process control measures which are implemented. 

The manufacturer shall record the results of the tests specified above. These records shall at least include the 
following information: 

identification of the product tested; 

date of sampling and testing; 

test methods performed; 

test results. 
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Table 13 - Minimum frequency 。f product testing as pa此。f FPC 

Items t。 be tested Test method m Requirements in 
accordance with acc。rdance with 

口imensions

Wall thickness 6.1.1 4.2.1 

External diameter 6.1.2 4.2.2.1 

Internal diameter 6.1.3 4.2.2.2 

Length 6.1.4 4.2.3 

Straightness of pipes 6.2 4.2.4 

Material characteristics 

Tensile testing 6.3 4.3.1 

Brinell hardness 6.4 4.3.2 

Coatings and linings 。f pipes 

Zinc coating mass 6.7 4.4.2.2 

Thickness of paint coatings 6.8 4.4.2.2 

Thickness of cement mortar lining 6.9 4.4.3.2 

Coatings 。ff1ttings and accessories 

Epoxy coating EN 14901 4.5.2 

Leak tightness for pipes and fittings 

For positive pressure pipelines 6.5 4.7.2 

For negative pressure pipelines 6.6 4.7.2 

9.3.2.2 FPC for tensile testing 

Minimum frequency 。f
test 

1 per shift 

10 % 

1 per shift 

1 per week 

1% 

see 9.3.2.2 

1 per week 

1 per shift 

1 per shift / 

1 per shift 

1 per shift 

100 % 

100 % 

During the manufacturing process the manufacturer shall carry out suitable tests in order to verify the tensile 
properties specified in 4.3.1. These tests may be: 

a) a batch 1) sampling system whereby samples are obtained from the pipe spigot or, for fittings, from samples cast 
separately or attached with the castings concerned. Test bars are machined from these samples and tensile tested in 
accordance with 6.3, or 

b) a system of process control (e.g. by non-destructive testing) where a positive correlation can be demonstratel. 
with the tensile properties specified in Table 3. Testing verification procedures are based on the use of comparator 
samples having known and verifiable prope时ies. This system is supported by tensile testing in accordance with 6.3. 

The frequency of testing is related to the system of production and quality control used by the manufacturer. The 
maximum batch sizes shall be as given in Table 14. 

1J Batch is the quantity of castings from which a sample is taken for testing purposes during manufacture. 
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Table 14 - Maximum batch sizes for tensile testing 

Maximum batch size 
Type of casting ON 

Batch sa町、piing systen币 Pr。cess c。ntrol system 

Centrifugally cast pipes 80 to 300 200 pipes 1 200 pipes 

350 to 600 100 pipes 600 pipes 

700 to 1日00 50 pipes 300 pipes 

1100 to 2000 25 pipes 150 pipes 

Pipes not centrifugally cast, fittings and 80 to 20日 D 4 ta 48 ta accessories 

a Weight of crude castings, excluding the risers. 

9.3.3 Manufacturer帽specific FPC system requirements 

J.3.3.1 Pers。nnel

The responsibility, authority and the relationship between personnel that manages, performs or verifies work affecting 
product conformity, shall be defined. This applies in particular to personnel that need to initiate actions preventing 
product non-conformities from occurring, actions in case of non conformities and to identify and register product 
conformity problems. Personnel pe斤。rming work affecting product conformity shall be competent on the basis of 
appropriate education, training, skills and experience for which records shall be maintained. 

9.3.3.2 Equipment 

All weighing, measuring and testing equipment necessary to achieve, or produce evidence of, conformity shall be 
calibrated or verified and regularly inspected according to documented procedures, frequencies and criteria. Control of 
monitoring and measuring devices shall comply with the appropriate clause of EN ISO 9001. 

All equipment used in the manufacturing process shall be regularly inspected and maintained to ensure use; wear or 
failure does not cause inconsistency in the manufacturing process. 

Inspections and maintenance shall be carried out and recorded in accordance with the manufacturer’s written 
,rocedures and the records retained for the period defined in the manufacturer’s FPC procedures. 

9.3.3.3 Design pr。cess

The factory production control system shall document the various stages in the design of the products; identify the 
checking procedure and those individuals responsible for all stages of design. 

During the design process itself, a record shall be kept of all checks, their results, and any corrective actions taken. 
This record shall be sufficiently detailed and accurate to demonstrate that all stages of the design phase and all 
checks have been carried out satisfactorily. Compliance with EN ISO 9001 :2000, 7.3, shall be deemed to satisfy the 
requirements of this subclause. 

9.3.3.4 Raw materials and comp。nents

The specifications of all incoming raw materials and components shall be documented, as shall the inspection scheme 
for ensuring their conformity. The verification of conformity of the raw materials with the specification shall be in 
accordance with EN ISO 9001 :2000, 7.4.3. 
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9.3.3.5 In-process c。ntr。i

The manufacturer shall plan and carry out production under controlled conditions. Compliance with EN ISO 9001 :2000, 
7.5.1 and 7.5.2, shall be deemed to satisfy the requirements of this subclause. 

9.3.3.6 N。n-c。nf•。rming pr。ducts

The manufacturer shall have written procedures which specify how non-conforming products shall be dealt with. Any 
such events shall be recorded as they occur and these records shall be kept for the period defined in the 
manufacturer’s written procedures. Compliance with EN ISO 9001 :2000, 8.3, shall be deemed to satisfy the 
requirements of this subclause. 

9.3.3. 7 Corrective acti。n

The manufacturer shall have documented procedures that instigate action to eliminate the cause of non-conformities 
in order to prevent recurrence. Compliance with EN ISO 9001 :2000, 8.5.2, shall be deemed to satisfy the 
requirements of this subclause. 
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A.1 General 

Annex A 

(normative) 

Allowable pressures for pressure sewers 

The maximum values of PFA, PMA and PEA for pipes and fittings, as defined in 3.21, 3.22 and 3.23 respectively, shall 
be as given (in bars) in A.2, A.3 and A.4. 

A.2 Socket and spigot pipes for pressure sewers 

于he maximum values of PFA, PMA and PEA as given in Table A.1 for pressure sewers are calculated as follows: 

2日但一＇＂ R_ 
al PFA ＝ 一一一」旦~二 with a maximum of 40 bar 

’ D SF 

where 

emin is the minimum pipe wall thickness, in millimetres (see Table 11); 

D is the mean pipe diameter (DE - em;n), in millimetres; 

DE is the nominal pipe external diameter, in millimetres (see Table 11); 

Rm is the minimum tensile strength of ductile iron, in megapascals (Rm = 420 MPa, see 4.3.1 ); 

SF is a safety factor of 3. 

b) PMA: as PFA, but with SF= 2,5; therefore 

PMA = 1,2 × PFA. 

c) PEA= PMA + 5 bar. 

Appropriate limitations shall be taken into account which may prevent the full range of these pressures being used in 
an installed pipeline, for example: 

operation at the PFA and PMA values given in A.2 for socket and spigot pipes may be limited by the lower 
pressure capability of other pipeline components, e.g. flanged pipework (see A.4), certain types of tees (see A.3) 
and specific designs of flexible joints (see 5.5.2); 

site hydrostatic testing at the high PEA values given in A.2 may be limited by the type and design of the pipeline 
anchorage system and/or the design of flexible joints. 
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ON 

80 

100 

125 

150 

200 

250 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1400 

1500 

1600 

1800 

2000 

Table A.1 - Allowable pressures 

Pressure pipes 

PFA PMA 

40 48 

40 48 

40 48 

40 48 

40 48 

38 46 

35 42 

32 39 

30 36 

29 35 

28 33 

26 31 

29 35 

28 33 

27 32 

26 31 

29 35 

29 35 

28 33 

27 32 

27 32 

27 32 

26 31 

NOTE See limitations given in A.1. 

A.3 Fittings for socketed joints 

See EN 545. 

A.4 Flanged pipes and fittings for flanged joints 

See EN 545. 
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Alternative coatings and field of use in relation to characteristics of soils 

B.1 Alternative coatings 

B.1.1 Pipes 

The following pipe coatings may also be supplied, depending on the external and internal intended conditions of use: 

a) external coatings: 

一 zinc rich paint coating having a minimum mass of 150 g/m2, with finishing layer; 

thicker zinc coating having a minimum mass of 200 glm2, with finishing layer; 

一一 polyethylene sleeving (as a supplement to the zinc coating with finishing layer); 

alloy of zinc and aluminium wtth or without other metals, having a minimum mass of 400 g!m2, with finishing 
layer; 

一－ extruded p。lyethylene coating in accordance with EN 14628; 

polyurethane coating in accordance with EN 15189; 

一－ reinforced cement mortar coating having a nominal thickness of at least 5 mm; 

•- adhesive tape. 

b) internal coatings (linings): 

cement mortar lining other than made from high alumina cement; 

~- epoxy lining, 

polyurethane lining. 

These external and internal coatings should comply with the appropriate European Technical Specification or, where 
no European Technical Specification exists, with the appropriate International Standard, national standard or agreed 
specification. 

B.1.2 Fittings 

The following fitting coatings may also be supplied depending on external and internal intended conditions of use: 

a) external coatings: 

bituminous paint; 

zinc c。ating with finishing layer; 
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polyethylene sleeving (as a supplement to the bituminous paint or to the zinc coating with finishing layer); 

polyurethane; 

adhesive tapes. 

b) internal coatings {linings): 

high alumina cement mo吐ar lining (see 4.4.3); 

blast furnace cement mortar lining; 

polyurethane. 

These external and internal coatings should comply with the corresponding European Technical specification or, 
where no European Technical specification exists, with the appropriate International Standard, national standard, or 
agreed specification. 

B.2 Field of use in relation to characteristics of soils 

B.2.1 Standard coating 

Ductile iron pipes complying with 4.4.2 and ductile iron 白ttings and accessories complying with 4.5.2 may be buried in 
contact with a large number of soi怡， which can be identified by soil studies on site, except: 

- soils with a low resistivity, less than 1 500·Q·cm when laid above the water table or less than 2 500 Q·cm when 
laid below the water table; 

•~ mixed soils, i e. comprising two or more soil natures, 

soils with a pH below 6 and a high reserve of acidity; 

一－ soils containing refuse, cinders, slags or polluted by wastes or industrial effluents. 

In such soils, and also in the occurrence of stray currents, it is recommended that an additional protection is used 
(such as polyethylene sleeving) or other types of external coatings as appropriate (see B.1, B.2.2 and B.2.3). 

An increase of the mass of the zinc coating (e.g. 200 g/m2) combined with a thicker finishing layer (e.g. 100 µm 
polyurethane or epoxy) may extend the field of use to a resistivity of 1 500 Q·cm when laid below the water table. 

B.2.2 Alloy of zinc and aluminium with or without other metals 

Ductile iron pipes coated with an alloy of zinc and aluminium with or without other meta怡， having a minimum mass of 
400 g/m2 with finishing layer, and ductile iron fittings complying with 4.5.2, may be buried in contact with the majority 
of soils, except: 

一－ acidic peaty soils, 

- soils containing refuse, cinders, slag, or polluted by wastes or industrial effluents; 

一一 soils below the marine water table with a resistivity lower than 500 Q·cm. 

In such soils, and also in the occurrence of stray currents, it is recommended to use other types of external coatings 
adapted to the most corrosive soils (see B.1 and B.2.3). 
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Ductile iron pipes and fittings with the following external coatings may be buried in soils of all levels of corrosivity: 

extruded polyethylene coating (pipes); 

~ polyurethane coating (pipes and fittin酬，

一－ epoxy coating complying with 4.5.2 (fittings); 

- fibre reinforced cement mortar coating (pipes), 

adhesive tapes (pipes and fi吐ings).
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Annex C 
(informative) 

Field 。f use in relation to characteristics of effluents 

Except for components intended only for the transport of rainwater, ductile iron pipelines supplied with the internal 
linings compl”ng with 4.4.3 and 4.5.2 can be used to transport all types of surface water and domestic effluents and 
certain types of industrial effluents, provided that they are not exposed to values below pH 4 or greater than pH 12. 

By agreement between manufacturer and purchaser, the use can be extended to special applications, after 
consideration of other parameters such as temperature, nature of the main aggressive substances, frequency of 
occurrence etc 
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Annex D 
(informative) 

Calculation method for buried pipelines, permissible heights of cover 

D.1 Calculation 

D.1.1 Calculation equation 

The method is based on an ovalization calculation ace。rding to the equation below: 

LI _ _1Q些坚土豆j
一 8S + (! × E ’) 

where 

LI is the pipe ovalization, in percent; 

K is the bedding factor; 

Pe 1s the pressure from earth loading, in k1lonewtons per square metre, 

P1 is the pressure from traffic loading, in kilonewtons per square metre; 

S is the pipe diametral stiffness, in kilonewtons per square metre, see values in Table 10; 

f is the factor of lateral pressure (j= 0,061 ); 

E' is the modulus of srnl reaction, in kilonewtons per square metre. 

The ovalization calculated by means of this equation should not exceed the allowable ovalization shown in Table 10. 
The allowable ovalization increases with ON while remaining well below the value that the internal cement mortar 
,1ing can withstand without damage; in addition, it provides a safety factor of 1,5 with respect to the elastic limit of 

ductile iron in bending (500 MPa minimum) by limiting the stress in the pipe wall at 330 MPa; finally, it is limited to 4 % 
for ON ;o: 800. 

D.1.2 Pressure from earth loading 

The pressure Pe, uniformly distributed at the top of the pipe over a distance equal to the external diameter, is 

calculated following the ea时h prism method by the equation below: 

Pe 二 y×H

where 

Pe is the pressure from earth loading, in kilonewtons per square metre; 

y is the unit weight of backfill, in kilonewtons per cubic metre; 

H is the height of cover, in metres, that is the distance from the top of the pipe to the ground surface. 
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In the absence of other data, the unit weight of the soil is taken as being equal to 20 kN/m3 in order to cover the vast 
majority of cases. If a preliminary geotechnical survey confirms that the actual unit weight of the backfill will be less 
than 20 kN/m3, the actual value may be used for determining Pe. If, however, it appears that the actual value will be 

more than 20 kN/m3, the actual value should be used. 

D.1.3 Pressure from traffic loading 

The pressure P1, uniformly distributed at the top of the pipe over a distance equal to the external diameter, is 
calculated by means of the equation below: 

乓＝ 40 (1 2 甘叫王

where 

P1 is the pressure from traffic loading in kilonewtons per square metre; 

βis the traffic load factor; 

H is the height of cover, in metres, that is the distance from the top of the pipe to the ground surface. 

This equation is not valid for H < 0,3 m. 

Three types of traffic loading are to be considered: 

traffic areas with main roads， β ＝ 1,5: this is the general case of all roads, except access roads; 

traffic areas with access roads ， β ＝ 0,75: roads where lorry traffic is prohibited; 

rural areas ， β ＝ 0,5: all other cases. 

It should be noted that all pipelines should be designed for β＝ 0,5 even where they are not expected to be exposed to 
traffic loading. In addition, pipelines laid in the verge and embankment of roads should be designed to withstand the 
full traffic loading expected on these roads. Finally, for pipelines which may be exposed to particularly high traffic 
loading, a factorβ ＝ 2 should be adopted. 

D.1.4 Bedding factor, K 

The bedding factor K, depends upon the soil pressure distribution at the top of the pipe (over a distance equal to the 
external diameter) and at the invert of the pipe (over a distance corresponding to the theoretical bedding angle 2臼

K normally varies from 0, 11 for 2a = 20。 to 0,09 for 2a = 120。 The value of 20。 corresponds to a pipe which is simply 
laid on the flat trench bottom, with no compaction e忏0时

D.1.5 Factor of lateral pressure, f 

The factor of lateral pressure f, is equal to 0,061; this corresponds to a parabolic distribution of the lateral soil pressure 
over an angle of 100°, according to the IOWA-Spangler model. 

D.1.6 Modulus of soil reaction, E ’ 

The modulus of soil reaction E ’, depends upon the nature of soil used in the pipe zone and upon the laying conditions. 
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.. 1 a given situation, the modulus of reaction which is required can be determined by means of the equation below: 

E' ＝节子［f(1一川 4 DN）＋叫一γ

where 

E ’ is the modulus of soil reaction, in kilonewtons per square metre, 

δis the allowable ovalization, in percent. 

In Tables 0.1 and 0.2, values of E’ equal to 1 000 kN/m2, 2 000 kN/m2 and 5 000 kN/m2 are taken as guidelines; they 
correspond to a compaction level which is respectively nil, low and good. The value E’= O has also been shown as the 
limit case for unfavourable laying conditions in poor soils (no compaction, water table above the pipe, trench shoring 
removed after backfilling or embankment conditions). 

If a preliminary geotechnical survey allows the determination of the value of the modulus of soil reaction, this value 
1ould be taken into account in the calculations. 

D.2 Heights of cover 

Tables 0.1 and 0.2 gives the most pessimistic range of values of the allowable heights of cover for each group of 
diameters. These values can be used without any additional calculation; they are given in metres, with E’ in 
kilonewtons per square metre. 

For heights of cover outside the ranges given in Tables D才 and 0.2 and for be吐er laying conditions, a verification can 
be made using the equations given in 0.1. 
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ON 

K(2α） 

β＝口，5 E'= 0 

E’= 1 000 

rural E ’= 2 ODO 

a「eas E'= 5 000 

β＝ 0,75 E ’= O 

E’= 1 000 

access E ’= 2 000 

roads E’= 5 000 

β＝ 1,50 E ’= O 

E’= 1 000 

门1ain E’= 2 ODO 

roads E'= 5 000 

Table D 1 - Pressure pipes 

80 t。 300 350 to 450 500 t。 2 000 

0,110 (20。） 0,105(45。） 0, 103 (60。）

0,3 to 5,0 口，3 to 3,0 。，4 to 2,2 

0,3 to 5,8 口，3 to 4,0 。，3 to 3,5 

0,3 to 6,6 0,3 to 5，。 0,3to4,7 

0,3 to 9,2 0,3 to 8，。 0,3 to 7,8 

0,3 to 4,8 0,5 to 2,8 0 6 to 2 0 

0,3 to 5,7 0,4 to 3,9 0,4 to 3,5 

0,3 to 6,6 0,3 to 4,9 0,3 to 4,6 

0,3 to 9, 1 0,3 to 7,9 0,3 to 7,8 

。，6 to 4,5 a a 

口，5 to 5τ4 口，B to 3,4 。，9 to 3,0 

0,4 to 6,3 0,6 to 4,6 0,6 to 4,3 

0,3 to 9,0 0,4 to 7,7 0,4 to 7,6 

a Not recommended · only a specific calculation fo「 each case can provide an adequate answer. 
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ON 

K (2α） 

β＝ 0,5 E’= O 

E’= 1 000 

rural E’= 2 000 

areas E’= 5 000 

/3 ＝ 口，75 E’= O 

E’= 1 000 

access E'= 2 000 

roads E ’= 5000 

β＝ 1,50 E’＝口

E'= 1 000 

町iain E’= 2000 

roads E’= 5000 

Table D.2 - Gravity pipes 

80 t。 300

0,110 (20°) 

0,3 to 3,2 

0,3 to 4, 1 

口，3 to 5,0 

0,3 to 7,5 

0,5 to 3,0 

0,4 to 4,0 

0,3 to 4,9 

0,3 to 7,5 

1,3 to 2,2 

0,8 to 3,5 

口，6 to 4,5 

0,4 t。 7,3

350 

BS EN 598:2007+A1:2009 
EN 598:2007+A1 :2009 (E) 

0,105(45。）

0,3 to 3,5 

0,3 to 4,5 

口，3 to 5,4 

口，3 to 8,2 

0,4 to 3,4 

0,3 to 4,4 

口，3 to 5,4 

0 3 to 8 1 

a 

口，7 to4，。

口，6 to 5,0 

0,4 to 8,0 

a Not recommended : only a specific calculation for each case can provide an adequate 
answer 

NOTE The calculations are made with the maximum ovalization allowed for cement mo『tar

lined pipes. 
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Annex E 
(informative) 

Resistance t。 jet cleaning and to root penetration 

E.1 Jet cleaning 

Ductile iron pipes complying with this standard can be cleaned with standard jet cleaning equipment used under 
normal conditions: controlled pressure and energy, efficient distance and direction of the nozzle. 

E.2 Root penetration 

The penetration of roots into sewer pipes through the pipe joints causes severe problems: pipe obstructior 
mechanical damages to the pipes. 

Joints for ductile iron pipes complying with this standard, and specifically with the performance tests specified in 5.5, 
employ elastomers and gasket compression allowing a high resistance to the penetration of roots. 
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Clauses of this Eur。pean Standard addressing essential requirements or 

other provisions of EU Directives 

ZA1 Scope and relevant characteristics 

This European standard has been prepared under the mandate M/131 ”Pipes, tanks and ancillaries not in contact with 
water intended for human consumption” given to CEN by the European Commission and the European Free Trade 
Associatmn. 

The clauses of this European standard shown in this annex meet the requirement of the mandate given under the EU 
气onstruction Products Directive (89/106/EEC). 

Compliance with these clauses confers a presumption of fitness to ductile iron pipes and fittings, their joints and 
accessories covered by this annex for the intended uses indicated herein. Reference should be made to the 
information accompanying the CE-marking. 

WARNING 一 other requirements and other EU Directives may be applicable t。 the product(s) falling within 
the scope 。f this standard. 

NOTE 1 For dangerous substances, there may be requirements applicable to the products falling within the scope of this 
s国ndard (e.g t旧nsposed European legislation and national laws, regulations and administrative provisions). In o时er to meet the 
provisions of the EU Construction Products Directive, these requirements need also t。 be complied with, when and where they 
apply. 

NOTE 2 An "informative database of European and national provisions on dangerous substances is a'ailable at the Construction 
web site on EUROPA, accessed through htto://eurooa.eu.inticomm/enterorise/construction/internal/danasub/danamain.htm ). 

This annex has the same scope as Clause 1 of this standard. It establishes the conditions for the CE marking of 
ductile iron pipes and fittings, their joints and accessories for sewerage applications intended for the uses indicated in 
the relevant clauses applica扫le (see Table ZA.1). 
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~Table ZA.1 - Relevant clauses for ductile iron pipes, fittings, access。ries and their j。ints for sewerage 
applications 

Product Ductile iron pipes, fittings, accessories and their joints 

Intended use(s) Sewerage applications 

Essential characteristics requirement 
Require町、ent clauses in this European Notes 

Standard 

Dimension tolerances (on external diameter 4.2.2.1 External diameter Pass/fail 
DE for compatibility purposes) 

Internal p陪ssure strength (tensile strength) 4.3 Material characteristics 6.3 Tensile testing (420 MPa 
and Table 3 threshold value) 

By calculation considering the tensile 
characteristics ofthe material. 

Impact resistance 4.3.1 Tensile properties As tensile strength 

4.3.2 Hardness Threshold (230 HB叭f for pipes, 250 
HBW for fittings and accessories) 

Longitudinal bending strength 5.2 Longitudinal bending of pipes Pass/fail 

Maximum load for admissible deformation 5.3 Diametral s如何ness of pipes Pass/fail 

Tightness gas and liquid 5.5 Leaktightness of joints and Table 7 
- internal pressure Threshold (2 bar) 

- vacuum Threshold ( 0,9 bar) 

- external pressure Threshold (2 bar) 

cyclic pressure Threshold (24000 cycles) 

Durability aspects 

External coating for pipes 4.4.1 General, and 4.4.2 E且ernal zinc Threshold (130 g/m2 for zinc and 
coating 70 µm for finishing layer) 

4.4.1 General, and B.1 Alternative coatings, 
active zinc based coatings Threshold (150, 200 or 400 g/m2 as 
4.4.1 General, and B.1 Alternative coatings, given in B.1.1) 

passive coatings EN 14628, EN 15189, EN 15542 

External coatings for 白ttings
4.5.1 General, and 4.5 2 Epoxy 

EN 14901 

Internal lining for pipes and fittings 
5.8 Chemical resistance to effluents Pass厅ail

5.9 Abrasion resistance Pass/fail 

咀

~The requirement on a certain characteristic is not applicable in those Member States (MSs) where there are no 
regulatory requirements on that characteristic for the intended use of the product. In this case, manufacturers placing 
their products on the market of these MSs are not obliged to determine nor declare the performance of their products 
with regard to this characteristic and the option "No performance determined" (NPD) in the information accompanying 
the CE marking (see Clause ZA.3) may be used. The NPD option may not be used, however, where the characteristic 
is subject to a threshold level. 哑
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」A.2 Procedure for attestation of conformity of ductile iron pipes, fittings, accessories and 
their joints for sewerage applications 

ZA.2.1 System of attestation of conformity 

~The system(s) of attestation of conformity of ductile iron pipes, fittings, accessories and their joints for sewerage 
applications indicated in Table ZA.1, in accordance with the Decision of the European Commission 1999/472/EC of 
1999(published under L 184 the 17.07.99) amended by the Decision 01/596/EC of 8 January (published under L209 
the 02.08.01) and as given in Annex Ill of the mandate M131 for ”Pipes, tanks and ancillaries not in contact with water 
intended for human consumpti旧n”， is shown in Table ZA.2 for the indicated intended use(s) and relevant level(s) or 
class( es）.咀

Table ZA 2 - System of attestation of conformity 

Product(s) Intended use(s) Level(s) or Attestati。n of 
class(es) conformity system(s) 

Ductile iron pipes, fittings, Drains and sewers operating without 
accessories and their joints for pressure or with positive or negative 
sewerage applications pressure, installed below or above ground, 

for conveyance of surface water, domestic System 4 
wastewater and certain types of industrial 
effluents, either in separate systems or in 
mixed systems 

System 4 See_ Directive 89/106尼CC (CPD) Annex 111.2.(ii), third possibility. 

The a吐estation of conformity of ductile iron pipes, fittings, accessories and their joints for sewerage applications in 
Table ZA.1 shall be based on the evaluation of conformity procedures indicated in Table(s) ZA.3 resulting from 
application of the clauses of this or other European Standard indicated therein. 

Table ZA.3 - Assignment of evaluation of conformity tasks for ductile iron pipes, fittings, accessories and 
their joints f。r sewerage applications under system 4 

Tasks c。ntent of the task Evaluati。n 。f conformity 
clauses to apply 

Task for the Facto叩 production control Parameters related to all characteristics of 9.3 
manufacture「 (FPC) Table ZA.1 

Initial type testing All 由aracteristics of Table ZA.1 9.2 

ZA.2.2 Declaration of conformity 

When compliance with the conditions of this annex is achieved, the manufacturer or his agent established in the EEA 
(European Economic Area) shall prepare and retain a declaration of conformity (EC Declaration of conformity), which 
authorises the affixing of the CE marking. This declaration shall include: 

name and address of the manufacturer, or his authorised representative established in the EEA, and place of 
production; 

description of the product (type, identification, use,. ), and a copy of the information accompanying the CE 
marking; 

provisions to which the product conforms (e.g. Annex ZA of this EN); 

pa叫icular conditions applicable to the use of the product, (e.g. provisions for use under ce同ain conditions); 
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name of, and position held by, the person empowered to sign the declaration on behalf of the manufacturer or his 
authorised representative. 

The above mentioned declaration shall be presented in the official language or languages accepted in the Member 
State in which the product is to be used. 

ZA.3 CE marking and labelling 

For all ductile iron pipes and fillings, the producer or his authorised representative established within the EEA is 
responsible for the affixing of the CE marking. The CE marking symbol shall be in accordance with Directive 93/68/EC 
and shall be shown on the ductile iron pipes and fittings. 

The following information shall appear legibly and indelibly on the product (see also 4.6): 

一一 CE marking symbol 

The following information shall appear on the commercial documents: 

CE marking symbol; 

name or identifying mark and registered address of the producer or his authorised representative; 

last two digits of the year of affixing the CE marking; 

reference to this European Standard, i.e. EN 598 (only if all the requirements specified in this standard are 
fulfilled); 

description of the product generic name, material, dimensions, intended use and place of installation; 

characteristics covered by EN 598: 

dimension tolerances; 

internal pressure strength; 

iπipact resistance, 

longitudinal bending strength; 

maximum load for admissible deformation; 

tightness gas and liquid; 

durability (zinc coating, chemical resistance, abrasion resistance). 

The “No performance determined'’(NPD) option may not be used where the characteristic is subject to a threshold 
level. Otherwise, the NPD option may be used when and where the characteristic, for a given intended use, is not 
subject to regulatory requirements. 

NOTE 1 In addition to any specific information relating to dangerous substances shown above, the product should also be 
accompanied, when and where required and in the appropriate form, by documentation listing any other legislation on dangerous 
substances for which compli旧nee is claimed, together with any information required 扫y that legislation. 

NOTE 2 European legislation without national derogations need not be menr1oned 

Figure ZA.1 gives an example of the information to be given on the product. 
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CE conformity marking consisting of the 『CE'-symbol

given in Directive 93/68/EEC. 

Figure ZA.1 - Example of CE marking information for marking on the product 

Figure ZA.2 gives an example of the information to be given on the accompanying documents. 

XX Co Ltd, CEDEX, F-2351 

07 

EN 598 

DN 150 zinc c。ated ductile iron gravity pipe x 6 m 

Dimensional tolerances 

Internal pressure strength 

(tensile strength) 

Impact resistance: 

- tensile strength 

hardness 

Longitudinal bending 
strength 

Maximum load for admissible 
deformation 

Tightness (gas and liquid): 

- internal pressure 

- vacuu盯1

- external pressure 

- cyclic pressure 

Durability: 

- zinc coating 

- chemical resistance 

- abrasion resistance 

Pass 

420 MPa 

420 MPa 

230 HBW 

Pass 

Pass 

2 bar 

- 0,9 bar 

2 bar 

50 000 cycles 

200 glm' 
Pass 

Pass 

CE conformity marking consisting of the ’CE'-symbol 
given in Directive 93/68/EEC. 

Name, or identifying mark and registered address, 
of producer 

Last two digits of year in which marking was affixed 

Descripti旧n of product and informati。n on regulated 
characteristics 

In the case of threshold values the manufacturer may 
either state the required or the actual value achieved, 
providing the actual is better than the minimum 
required performance 

Figure ZA.2 - Example of information 。n the ace。mpanying d。cuments
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