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FOREWORD

This Suropean Standard for concrete pipes is a stanaard which was prepared by WG 5 "Concrete pipes” of
the Technical Commuttee CEN/TC 164 "Water Supply”, Secretanat of which is held by AFNOR.

During preparation of this standard the provisional resuits already available of CEN/TC 164/WG 1 "General
requirements for external systems and components” and of CEN/TC 164/165/JWG 1 "Structural design”

were consigered.

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 April 1995, and
conflicting national standards shall be withdrawn at the latest by April 1995.

In accordance with the CEN/CENELEC Internal Regulations, following countries are bound
to implement this European Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, lceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,

Spain, Sweden, Switzerland and United Kingdom.
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0 INTRODUCTION

The product’ in permanent or temporary contact
with water, intended for human consumption, shali
not adversly affect the quality of the drinking water
and shall not contraveene thé CE Directives and
EFTA Regulations on the quality of drinking water.

This standard is to be used together with the
Common Requirements Standard (EN 639).

When the relevant EN dealing with general
reguirements, such as "General requirements for
external systems and components* (CEN/TC
164/WG 1), "Materials in ccntact with water”
(CEN/TC 164/WG 3) and “Structural gesign”
(CEN/TC 164/165/JWG1) are adoptes. the current
standaras shall be revised, where appropriate. in
order to ensure that these requirements comply
with these relevant EN's.

To the present standard are attachead :

* Annex A (informative) Typical ,design
procedure excluding pretensioned typspipe.

* Annex B (informative) Typical “design
procedure for pretensioned type pipe.

1 SCOPE

This Zuropean Standard specifies the
requirements and manufacture of reintorced
concrete pressure pipe cylinder type, that is not
prestressed, in sizes from DN/ID 250 to ON/ID
4000 inclusive. Pretensioned concrete cylinger
pipe. in which the. reinforcement is wrapped,
under iow tension. directly on to the stee! cyhnger
IS covered by this standard and is not normally
manutactured in sizes above DN/ID 1400. Larger
Sizes can be manufactured based on the concepts
of this standara.

These types of pipe are designed for the internal
pressure. external loads and bedding conditions
designated by the purchaser.These types of
pipes are also suitable for non-pressure load
beanng applications.

Should be considered as any product used for
the conveyancs and distnibution of water
intenaed for human consumption.

2 MATERIALS

Materials are specified in clause 5 of EN 639
(Common Regquirements). An additional
requirement is specified as follows :

The maximum size of the aggregate shall not
exceed one third of the concrete wall thickness.,
on either side of the steel cylinder. :

3 DESIGN AND FABRICATION OF
PIPE
3.1 General requirements

3.1 General

The pipe shall have the following principal
features :

* A welded steel cylinder with steel joint rings
weldedtoeach end, - :

*- (A reinforcing cage or cages, in the form of a
continuous helix of steel wire welded on to
longitudinal bars, concentric steel hoops
welded on to longitudinal bars, or weided steel
tabric. :

« The cage can aiso be in the form of a steel rod
wrapped directly on to the steel cylinder or on to
a first concrete layer covering the steel cylinder.

* A wall of dense concrete covering the steel
Cylinder and reinforcing cage or cages both
inside and outside.

* A joint so designed tha! it will be watertight
under all conditions of service, either using an
elastomeric sealing ring or with the steel end
rings welded together on site.

3.1.2 Wall thickness

Table 1 shows the minimum design thickness of
pipe wall and the minimum-design thickness of

" concrete lining for each type of pipe.

Actual design loading conditions may require an
increase in wali thickness.

At the spigot section of the pipe. the shape of the
steel end ring may require the thickness of the
liming to be less than that specified in Table 1. The
internal diameter shall be maintained within the
tolerance specified by the Common
Requirements.



Table 1 : Minimum design thickness tmin Minimun
design thickness of the concrete lining t ...,

including the thickness of the cylinder

timin tmin tmin
pretensioned
DN/ID cylinder pipe
(mm) (mm) (mm)
250 15 50 40
300 15 50 40
400 15 50 40
500 20 55 45
600 20 60 45
700 20 65 45
800 20 70 45
900 20 75 45
1000 20 80 _ 45
1100 25 85 50
1200 25 85 50
1250 25 100 50
1400 25 110 50
1500 25 115
1600 25 125
1800 30 140
2000 40 1585
2100 40 165
2200 40 170
2400 45 185
2500 45 195
2600 45 . 200
2800 45 215
3000 45 220
3200 45 230
3500 50 250
4000 55 290

3.2 Design of pipe

3.2.1 Reinforced concrete pipe, steel cylinder
type, not pretensioned

The reinforcement of the pipe shall consist of a
welded steel cylinder surrounded by one or more
cages fabricated from concentric steel wire hoops,
welded steel {abric or helically wound steel wire
properly spaced and supported with longitudinal
reinforcing or directly wrapped on to a first
concrete layer covering the cylinder.

The cages can be either circular or elliptical. In
pipes designed for a maximum design pressure of
more than 200 KPa, the cage shall be circular
when the reinforcement consists of one cage
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only, and the external cage shall be circular when
the reinforcement consists of 2 cages or more.

The minimum thickness of the steel cylinder shall
be 1,5 mm.

The maximum centreline spacing of
circumferentials shall be 100 mm.

The pipes shall be designed to resist the flexural
and hoop stresses, resulting from each of the
following conditions.

* acombination of maximum design pressure and
dead loads ;

« a combination of design pressure, dead loads
and live loads.

Under these given conditions, the tensile stresses
of the steel calculated as indicated in the typical
design procedure shown in Informative Annex A,
shall not be greater than two thirds of the yield
strength of the steel.

3.2.2 Reinforced concrete pipe, steel cylinder
type, pretensioned

The reinforcement of the pipe shall corsist of a
welded 'steel cylinder on which a steel wire is
directly wrapped under low tension.

The pipe steel content and disposition shall be
such that the pipe shall withstand the hydrostatic
pressure in both. service and transient conditions ;
the thickness of the steel cylinder, plus the size
and pitch of the helixes shall be such that the
stress in steel shall not exceed :

« half of the yield strength of steel when the pipe
is subjected to the design pressure ;

+ two thirds of the yield strength of steel when
the pipe is subjected to the maximum design
pressure.

The yield strength considered shall be the lower
value of the steel cylinder and the spirals.

The increase of the diameter of the pipe at the
springline due to external loads is calculated and
checked in comparison with a maximum allowabie
value

A x=9810€D2-221030D;

Where Djand A x are given in mm, Dj being the
design internal diameter of the pipe.
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Intormative Annex B gives a typical design
procedure for calculating stresses under pressure
and deformations of pipe when subjected to
external loading.

3.3 Reinforcement
3.3.1 Circumferential reinforcement

The circumferential reinforcement shall consist of
steel wire hoops with joints butt or lap welded ;
steel wire formed in a continuous helix with joints
butt or lap welded or welded fabric shaped and lap
welded. To ensure quaiity of joints representative
specimens shall be tensile tested during which the
strength of the weld shall exceed the strength of
the parent steel.

The clear space between circumferential wires
shall be not less than 1,25 times the maximum size
ot the coarse aggregate or 12 mm, whichever is
th.2 greater. ’

For pretensioned concrete pressure pipe the
circumferential reinforcement shall consist of a
steel wire directly wound on to. the‘stéel/cylinder.
The wrapping tension shall be not less than
50MPa, and not greater than 70 MPa« The tensile
stress shall be checked during ‘the winding
operation.

For the pretensioned pipe, a:cement:siurry: 'shatl
be projected on to the stee! cylinderprior to
wrapping of the steel rod reinforcement. This
slurry shall consist of 1,2 kg of cement to 1 litre of
water, and shall be applied at a rate of not less than
1 litre per 2 square metres.

3.3.2 Longitudinal reinforcement

The circumferential reinforcement in cages shall
be accurately spaced and rigidly assembled by
means of longitudinal bars or wires securely
attached so that the cage is maintained in proper
shape and position during the casting of the pipe.

Reinforcement cages formed by steel wire
wrapped directly on to the steel cylinder or on to a
concrete layer external to the cylinder do not
require longitudinal bars.

3.3.3 Positionning and cover :> steel
Reinforcement cages may be circular, elliptical or a
combination of both. The minimum cover to steel
shaill be one times the maximum size of aggregate
or

+ 15 mm for pipe less than 800 DN/ID :

. * 20 mm for pipe equal to or greater than 800

DN/ID ;

whichever is the greater.

3.4 Concrete and mortar
3.4:1 Mix design

The minimum cement content shall be 300 kg per
cubic metre of concrete or mortar.

The water cement ratio of the concrete or montar
shall be suitable for the method of placement and
shall not exceed 0,45 after compaction.

For pipes below 1000 DN/ID, a water cement ratio
of 0,5 is allowed provided the minimum cement
content is 385 kg per cubic metre of concrete.

3.4.2  Concrete strength

The minimum 28-day compressive strengthof the
concrete shall be 35 MPa (see 4.1).

3 FACTORY TESTING

Factory testing is specified in subclause 5.3 of EN
639 (Common Requirements). Additional
requirements‘are’specified as follows :

4.1 Concrete test

A minimum quantity of three cylinders or cubes per
week of manufacture and per mix type of concrete
shall be tested for the 28 day compressive
strength (see 3.4.2).

4.2 Pipe test

One in 250 pipes shall be subjected to an internal
hydrostatic test. Should a pipe fail the test, then a
further two pipes from the same batch of 250 shall
be tested. If both pipes pass then the baich shall
be accepted. If one or both pipes tail then the
batch shall be rejected or each pipe in the batch
shall be tested for individual approval. ‘

The finishied pipe shall be subjected to a pressure
test at :

+ Maximum Design Pressure + 200 kPa or 1,2
times the Maximum Design Pressure,
whichever is the greater, for DN/ID less or equal
to 1200. '
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- Maximum Design Pressure + 100 kPa or 1,2
times the Maximum Design Pressure,
whichever is the greater, for DN/ID above 1200.

The pipe is restrained within a hydrostatic test rig
and pressure tested for a period of 5 minutes.
During the test the pipe shall be absolutely
watertight and show no leaks, weeping or defects
considered detrimental to the pipe's performance.
No crack in the external surface shall be wider than
0,5 mm on a length exceeding 300 mm in
accordance with 6.4.11 of EN 639.
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