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National foreword

This British Standard is the UK implementation of EN 1917:2002,
incorporating corrigenda December 2003, December 2006 and April 2008.

BS EN 1917:2002 together with BS 5911-3:2009 supersedes BS 5911-200:1994,
which is withdrawn. BS EN 1917:2002 together with BS 5911-4:200
supersedes BS 5911-2:1982, which is also withdrawn. Therefore,

BS 5911-3:2002 and BS 5911-4:2009 are for use in conjunction with

BS EN 1917:2002 for manholes and inspection chambers respectively and all
three came into effect simultaneously. In order not to create barriers to
European trade, products under the scope of this British Standard should be
specified as conforming to “BS EN 1917:2002 and BS 5911-3:2002 (or

BS 5911-4:2002) or equivalent”. The foreword of EN 1917:2002 explains why,
and under what circumstances, complementary requirements and associated
test methods outside the scope of that standard will be needed at national level.

The start and finish of text introduced or altered by corrigendum is indicated
in the text by tags. Text altered by CEN corrigendum December 2003 is
indicated in the text by —  Z%6o0.

is a “harmonized” European Standard and fully takes into account the
requirements of the European Commission mandate M118, Wastewater
engineering products, given under the EU Construction Products Directive
(89/106/EEC), and is intended to lead to CE marking.

The UK participation in its preparation was entrusted to Technical Committee
B/505, Wastewater engineering.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

Amendments/corrigenda issued since publication

Amd. No. Date Comments

15289 29 July 2004 Implementation of CEN corrigendum
Corrigendum No. 1 December 2003

16964 28 February 2007 |Implementation of CEN corrigendum
Corrigendum No. 2 December 2006

30 November 2008 |Implementation of CEN corrigendum
April 2008
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Foreword

This document EN 1917:2002 has been prepared by Technical Committee CEN/TC 165 "Wastewater engineering",
the secretariat of which is held by DIN.

It is a companion standard to EN 191§ “Concrete pipes and fittings, unreinforced, steel fibre and reinforced”.

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 2003, and conflicting national standards shall be withdrawn at the latest by
October 2004.

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 Directive(s).

For relationship with EU Directive(s), see informative annex ZA, which is an integral part of this document.

This European Standard includes ten normative annexes and one informative annex. Annexes A, B, C, D, E, F, G,
H, | and J are normative, annex ZA is informative.

When the text of this European Standard was approved, complete agreement could not be achieved for all
requirements in the existing national specifications of CEN members and so it includes only those requirements
and associated test methods for which a consensus could be reached. Consensus was achieved on the
requirements for quality control.

NOTE For the time being, for specification purposes, complementary (i.e. non-conflicting) requirements and associated test
methods outside the scope of this European Standard (see Table 1) will be needed at national level. In order not to create any
barrier to trade, any call for conformity to complementary requirements should always be qualified by incorporating the words 'or
equivalent' after the reference to them.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies performance requirements as defined in Table 1 and describes test methods for
precast concrete units for inspection chambers designed to be used for inverts not exceeding 2 metres deep and
manholes, of circular, rectangular (with or without chamfered or rounded corners) or elliptical internal shape,
unreinforced, steel fibre and reinforced, with nominal sizes and normal length not exceeding DN 1 250 (circular) or
LN 1 250 (rectangular or elliptical). The intended use is to permit access to, and to allow aeration of, drain or sewer
systems for the conveyance of sewage, rainwater and surface water under gravity or occasionally at low head of
pressure, mainly installed in areas subjected to vehicular and/or pedestrian traffic. Requirements for joints
(elastomeric, plastomeric or other sealing materials, either integrated in the unit or supplied separately) are also
specified.

Provision is made for the evaluation of conformity of units to this European Standard.

Marking conditions are included.
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Table 1 — Specified characteristics and exclusions

Characteristic Exclusions

Materials — Specifications where relevant European Standards have not yet been
published;
— any classification of double steps.

Concrete Types and value(s) of minimum content of cement plus any pozzolanic or
latent hydraulic addition, according to serviceability conditions.

Finish Limitations on size of blemishes.

Geometrical characteristics — Nominal sizes;

— internal dimensions with tolerances;

— shape and position of openings in slabs and adjusting units;
—benchings;

— tolerances on wall thickness of units, and on thickness of slabs and
adjusting units;

— tolerances on internal height;

— deviation from straightness, from squareness of ends and from flatness
of end faces.

Joints and joint seals Provisions for interchangeability.

Crushing strength Specific strength classes and corresponding minimum crushing loads.

Vertical strength Vertical loading requirements for units to be installed in areas other than
those for all types of road vehicles.

Watertightness None.

Special requirements for steel | — Value(s) of minimum concrete cover for reinforced concrete units;

fiore concrete units and | _ requirements for weld testing of reinforcement cages.

reinforced concrete units

Marking — Symbols or letters for identifying the material of a unit;

— symbols or letters for identifying serviceability conditions other than
normal conditions as stated in 4.3.9.

NOTE Provisions for the following are also outside the scope of this European Standard:

- units with nominal sizes or nominal lengths greater than DN 1 250 or LN 1 250;

- units for manholes and inspection chambers with a cross-section other than circular, rectangular or elliptical;

- inspection chambers designed to be used for inverts other than those not exceeding 2 metres deep;

- lifting facilities;

- circumstances other than those stated;

- any receiving inspection by, or on behalf of, the purchaser;

- durability of joints between vertical units and connecting pipes or adaptors not conforming to EN 1916.
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2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (Including amendments).

N 681-1|, Elastomeric seals - Materials requirements for pipe joint seals used in water and drainage applications -
Part 1: Vulcanized rubber.

N 1916, Concrete pipes and fittings, unreinforced, steel fibre and reinforced.
N 10002-1|, Metallic materials - Tensile testing - Part 1: Method of test at ambient temperature.
ISO 4012, Concrete - Determination of compressive strength of test specimens.

ISO 10544, Cold reduced steel wire for the reinforcement of concrete and the manufacture of welded fabric.

3 Terms, definitions and symbols

3.1 Terms and definitions

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

3.11

manhole

vertical watertight structure used to connect pipelines, to change direction and/or level, to permit access for
personnel and/or equipment for inspection and maintenance and to allow aeration and ventilation

NOTE For the purposes of this European Standard a precast manhole or inspection chamber consists of units defined in
this clause and as shown in Figure 1. Typical joint assemblies are shown in Figure 2.
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Figure 1 — Typical structures
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Precast base slabs of structures can be integral with the base unit or a separate slab incorporating construction

Joint details have been omitted, for clarity.
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sealing material other sealing material

Figure 2 — Typical joint assemblies

3.1.2
inspection chamber
structure as a manhole, but without access for personnel

3.13

base unit

vertical component with integral base, with or without benching, and with appropriate flexible joints to provide
watertight connections with pipelines, with or without integral connecting pipe(s) or adaptor(s)

3.14

chamber or shaft unit

vertical hollow component of uniform cross-section except at the joint profile. Flexible joints to accommodate
connecting pipelines may be provided as for a base unit

3.1.5
capping unit
integral shaft unit and shaft cover slab

3.1.6
vertical unit
base, capping, chamber or shaft unit

3.1.7

cover slab

unit forming the horizontal roof of a chamber or shaft and having an access opening, immediately above which an
adjusting unit or frame and cover is designed to fit

3.1.8

reducing slab
reducing unit forming the horizontal roof of a chamber and having an opening to accommodate a shaft unit above it
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3.1.9

taper

unit forming the sloping roof of a circular or elliptical chamber, thereby reducing the chamber to the size of the
access opening

3.1.10
reducing unit
taper (either used as a top or intermediate unit), cover slab or reducing slab

3.1.11
adaptor
fitting that provides for connections to structures

3.1.12
connecting pipe
short pipe with plain, spigot or socket ends

3.1.13

adjusting unit

component without a joint or installed step, to adjust the total height of a structure and/or to accommodate an
appropriate frame and cover

3.1.14
unit
precast concrete component of a manhole or inspection chamber structure

3.1.15

type

units of the same manufacturing process, shape or bore and material (unreinforced, steel fibre or reinforced
concrete)

3.1.16

nominal size

numerical designation of the size of a component within a structure, which is a convenient integer approximately
equal to the manufacturing dimension(s) in millimetres; for a circular unit it is the internal diameter (DN), for a unit
having a rectangular or elliptical internal shape it is the internal length/width (LN/WN)

3.1.17
rectangular shape
shape of a rectangle (including a square), or one having chamfered or rounded corners

3.1.18

elliptical shape

shape approximating to an ellipse, but a compound curve formed by two opposing pairs of circular arcs, the radius
of one pair being larger than that of the other pair

3.1.19
internal height
dimension of a unit relating to the jointing faces or invert as shown in Figure 3
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Figure 3 — lllustration of internal height of vertical units and tapers

3.1.20
integrated seal
seal incorporated into a unit during manufacture

3.1.21

strength class

minimum crushing load in kilonewtons per metre, divided by one thousandth of either a unit's nominal size (DN) or
nominal length (LN)

3.1.22
minimum crushing load
load that a unit is required to withstand

3.1.23

ultimate (collapse) load

maximum load reached by the testing machine during a crushing or vertical strength test (i.e. when the load-
recording facility does not show any further increase)

3.1.24
proof load
load that a steel fibre or reinforced concrete unit is required to withstand with a defined limit on cracking

3.1.25
concrete cover
actual thickness of concrete over any reinforcement

3.1.26

characteristic value

that value of a characteristic beyond which, with a 75 % confidence level, 5 % of the population of all possible
measurements of the specified material may fall

NOTE A 75 % confidence level is recommended in ISO 12491.
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3.1.27
inspection
process of measuring, examining, testing, gauging or otherwise comparing a unit with the applicable requirements

3.1.28

routine inspection

inspection by sampling at prescribed intervals in order to determine the acceptability of the items represented by
the samples

3.1.29

continuous inspection

routine inspection according to a sampling plan which indicates the number of units from a specific process
evaluated to have attained, and continue to be in, a state of control, and the associated acceptance criteria

3.1.30
sample
one or more units selected at random without regard to their quality

3.1.31

group
clearly identifiable collection of units, manufactured using the same process; units of different nominal size may be

grouped together, provided that the ratio of largest to smallest nominal size is not greater than 2

3.1.32

specific process

manufacture of units of the same nominal size, strength and type, essentially under the same conditions over any
period of time

3.1.33

state of statistical control

state in which the variations among the observed sampling results can be attributed to a system of chance causes
that does not appear to change with time

3.1.34
switching rules
rules that govern the decision to increase or decrease the severity of inspection
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Table 2 gives the meanings of symbols, units and references used in this European Standard.

Table 2 — Symbols

Symbol Meaning Unit Reference
Ay absorption of water by immersion per cent D.5
as distance between additional shear load metres C.7.3
and centre of joint seal
Fa effective crushing test result kilonewtons per metre | A.5, H.3.2, H.4.1,
F. proof load kilonewtons per metre | 5.2.3, A.1, A.4.3,H.3.2, H.4.1
Fyq vertical load on step kilonewtons 4.3.71,4.3.7.2, E.2.1
F horizontal pull-out force on step kilonewtons 43.71,43.7.2,E.2.2
Fi minimum crushing load kilonewtons per metre | 4.3.5,5.1.2,5.2.3, A.1, A4.3,
H.1.1,H.3.2,H4.1,H4.2,J
Fy vertical proof load kilonewtons 5.24,B.42,H3.2,H3.4
Fs shear load kilonewtons C.73,C.7.4
Fy ultimate (collapse) load kilonewtons per metre | 5.1.2, A.1, A4.3,B.4.1, B.4.2,
H.1.1, H.3.2, H.3.4, H.4.1,
H4.2,J
F, minimum vertical crushing load kilonewtons 4.3.6,B.4.1,H4.1,H4.2
Sot bending tensile stress in concrete megapascals J
fen characteristic bending tensile stress in megapascals J
concrete
Sk characteristic concrete compressive megapascals 422
strength
Jdes design bending tensile stress in concrete | megapascals J
G test per group - G
h internal height metres 3.1,A4.1,A4.2 A5, B4.1
J test per 500 produced per group, witha | - G
minimum of one per month
k acceptability constant - H41,H4.2,J
I distance between centres of adjacent metres C.7.3
joint seals
my constant mass of immersed sample kilograms D.4.1,D.5
mo constant mass of dry sample kilograms D42,D5
N test per nominal size - G
n number of consecutive samples - H4.1,H4.2,J
P measured crushing load kilonewtons A41,A42 A5
P effective self-weight of load bearers kilonewtons A5
0 quality statistic - H4.2,J
R routine inspection test - 6.1, A.1
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Table 2 (continued)
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Symbol Meaning Unit Reference
Rs additional shear load kilonewtons C.7.3
Im mean radius of unit millimetres J
S test per type, nominal size and strength - G
class
s estimated standard deviation - H4.1,H.4.2,J
T initial type test - 6.1, A1
t design wall thickness millimetres H.3.2
Lact mean measured wall thickness of unit at | millimetres J
the point of contact with the single bearer
Imin minimum permissible wall thickness of millimetres J
unit at the point of contact with the single
bearer
w test per type, nominal size and same - G
wall thickness
Wy weight of connecting pipe filled with kilonewtons C.73
water
X measured value - H4.2,J
x arithmetic sample mean - H4.1,H4.2,J
Y test per type, size and strength - G
produced, per 1 000, with a minimum of
one per type and year
V4 test per type of step and method of - G
installation
¥ included testing angle degrees A.4A1
known standard deviation - H4.1,H.4.2
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4 General requirements
4.1 Materials

4.1.1 General
Materials under the scope of this European Standard shall be as listed in Table 3.

NOTE Where relevant European Standards have not yet been published, complementary requirements for the reference
specifications of materials will be needed. These should take the form of national standards or, in the absence of these, to
regulations or provisions valid in the place of use of the units.

Table 3 — Materials under the scope of this European Standard

Material Supplementary requirements to the reference specification
Cements None.
Aggregates Aggregates shall not contain harmful constituents in such quantities as may be

detrimental to the setting, hardening, strength, watertightness or durability of the
concrete, nor cause corrosion of any steel. It is permissible for the manufacturer to
modify standard gradings to suit the manufacturing process.

Mixing water Mixing water shall not contain harmful constituents in such quantities as may be
detrimental to the setting, hardening, strength, watertightness or durability of the
concrete, nor cause corrosion of any steel.2

Admixtures Admixtures, when used, shall not impair the durability of the concrete, nor cause
corrosion of any steel.

Additions Additions, when used, shall not contain harmful constituents in such quantities as
may be detrimental to the setting, hardening, strength, watertightness or durability
of the concrete, nor cause corrosion of any steel.

Steel fibres Steel fibres shall:

- be manufactured from hard drawn steel wire and having a characteristic
tensile strength of not less than 1 000 Mpa (N/mm? when determined in

accordance with EN 10002-1|;

- have a shape and/or surface texture that ensures their mechanical anchorage
in the concrete.

Reinforcing steel Reinforcing steel shall be weldable where welding is to be carried out. It is
permissible for reinforcing steel to be plain, indented, profiled or ribbed. The same
materials shall be used in the manufacture of any welded fabric. ISO 10544 shall
be used in the absence of another reference specification for reinforcing steel.

Joint seals See 4.1.2.

Steps None.

a

Drinking water from public supply is generally suitable for the manufacture of concrete.

Documents

Document Sharing Hub

Full document details: BS EN 1917:2002


http://dx.doi.org/10.3403/00226052U
http://www.avadocuments.com/doc/bs-en-1917-2002
http://www.avadocuments.com/doc/bs-en-1917-2002

BS EN 1917:2002
EN 1917:2002 (E)

4.1.2 Joint seals

Joint seals for connections between vertical units and pipelines shall conform to EN 681-1] and shall be supplied by
the manufacturer of the units either integrated or supplied separately.

It is permissible for other sealing materials and methods to be used for joints between vertical components, as

stated in the factory documents. The manufacturer shall make available information on the source of such materials
and the methods used by him to meet the requirements of 6.6.

4.2 Concrete

4.2.1 Concrete materials

Only materials as described in 4.1.1 shall be used.
4.2.2 Concrete strength

4221 General
Where conformity of units with structural requirements is not specified in this European Standard to be verified by
routine performance testing of their strength, the characteristic compressive strength of the concrete f, shall be

verified on the basis of testing in accordance with 6.8. The verified value shall be not less than the manufacturer's
declared design strength as stated in the factory documents.

4.2.2.2 Strength requirement

The design strength declared by the manufacturer in the factory documents for the purposes of 4.2.2.1 shall be not
less than 40 MPa (N/mm?2).

4.2.3 Concrete quality
The concrete in any unit shall be dense, homogeneous and conform to the requirements of 4.2.4, 4.2.5 and 4.2.7.
4.2.4 Water content of concrete

4.2.4.1 General

Concrete shall have such a composition that the ratio of water to cement plus any pozzolanic or latent hydraulic
addition in the fully compacted state is consistent with the serviceability conditions in 4.3.9.

4.2.4.2 Requirement for water/cement ratio

The ratio of water to cement plus any pozzolanic or latent hydraulic addition in the fully compacted state shall not
be greater than 0,45.

4.2.5 Cement content of concrete

Concrete shall have such a composition that the minimum content of cement plus any pozzolanic or latent addition
in the fully compacted state is consistent with the serviceability conditions in 4.3.9.

4.2.6 Chloride content of concrete

4.2.6.1 General

The maximum amount of chloride ion in the concrete shall be evaluated by calculation.
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4.2.6.2 Requirement for chloride content

The calculated chloride ion content of the concrete shall not exceed the relevant value given in Table 4.

Table 4 — Maximum chloride content of concrete

Type of concrete CI' by mass of cement
Unreinforced 1,0 %
Steel fibre 0,4 %
Reinforced 0,4 %

4.2.7 Water absorption of concrete

4.2.7.1 General

The water absorption of the concrete shall be tested in accordance with 6.7.

4.2.7.2 Absorption requirement

The water absorption of the concrete shall not exceed 6 % by mass.
4.3 Units

4.3.1 General

Units shall conform to the following requirements at the time of delivery.

4.3.2 Finish

Functional surfaces of joint profiles shall be free from irregularities that would preclude a durable watertight
assembly.

Crazing within the cement-rich layer, shrinkage or temperature hairline cracks with a surface width not exceeding
0,15 mm and, for reinforced units, residual cracks caused by testing and having the same limiting surface width,
are permissible. At the manufacturer's discretion it is permissible to soak a unit for a maximum of 28 hours before
measuring any crack widths.

Units with cracks other than those described above do not conform to this European Standard.

After any final treatment, a unit shall conform to all relevant requirements of this European Standard.
4.3.3 Geometrical characteristics

4.3.3.1 Internal height

The internal height of vertical units and tapers shall conform to that stated in the factory documents.

4.3.3.2 Wall thickness of tapers and base units

The wall thickness of tapers and base units shall be stated in the factory documents and be not less than 95 % of
that of the connecting chamber or shaft unit corresponding to the required crushing strength.

Documentg

Document Sharing Hub

Full document details: BS EN 1917:2002


http://www.avadocuments.com/doc/bs-en-1917-2002
http://www.avadocuments.com/doc/bs-en-1917-2002

BS EN 1917:2002
EN 1917:2002 (E)

4.3.3.3 Length of connections

The maximum internal barrel length of a socketed pipe cast into a base unit shall be equal to the wall thickness of
the base unit plus half the nominal size of the pipe expressed in millimetres, with a maximum of 500 mm. For a
cast-in spigotted pipe, it is permissible for this length to be increased by the length of the spigot.

4.3.3.4 Location of steps

If a unit contains steps, these shall have a minimum projection of 120 mm from the concrete face. Vertical spacing
within a finished structure shall relate to the internal height of the units (see Figure 4) and shall be within the range
250 mm to 350 mm, as stated in the factory documents. Single steps shall be fixed, with a tolerance of £ 10 mm,
alternately at centres in vertical plan within the range 270 mm and 300 mm, as stated in the factory documents;
double steps shall be fixed vertically above each other.

Dimensions in millimetres

-

7, A-A
Z
N 7
Af ? fA %:120 2
/ =k
z %
Z %
7
%

4.1 - Plan: Double step in 4.2 - Plan: Single steps in circular 4.3 - Elevation A-A
rectangular unit or elliptical unit

Key
1 Range 270 mm to 300 mm.
2 Range 250 mm to 350 mm.

NOTE Single or double steps can be used.

Figure 4 — Steps
4.3.3.5 Clear openings for man entry

Openings designed for man entry shall conform to the safety regulations or other provisions valid in the place of
use of the units.

NOTE Safety requirements generally demand at least 600 mm diameter.
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4.3.3.6 Tolerances on joint profiles
The profile of a joint shall conform to the corresponding design dimensions and tolerances stated in the factory

documents. The effect of any other dimensional tolerances that affect the functioning of the joint shall be taken into
account, as appropriate.

4.3.3.7 Pipe connections

The angular tolerances on prescribed locations of connections to vertical units shall be +3° horizontally; the
tolerances on the levels of such connections shall be + 15 mm, with no backfall between any inlet and outlet.

The minimum distance between the outer surface of two connecting pipes shall be equal to the wall thickness of
the unit to which they are connected or 100 mm, whichever is the smaller.

4.3.4 Durability of joints between vertical units and connecting pipes or adaptors

The joint between a vertical unit and a connecting pipe or adaptor conforming to the requirements of EN 1916 shall
also conform to the durability requirements of that standard.

4.3.5 Crushing strength of chamber and shaft units

A chamber or shaft unit shall withstand the minimum crushing load F, corresponding to its nominal size and
strength class when tested in accordance with 6.4 and in a vertical arrangement as described in A.4.2. At the
manufacturer's discretion it is permissible for units to be tested in a horizontal arrangement as provided in A.4.1, in

which case the specified minimum crushing load F, shall be decreased by 20 % of the weight of the unit. For steel
fibre and reinforced concrete units, see also 5.1.2 and 5.2.3 respectively.

4.3.6 Vertical strength of reducing units and capping units

4.3.6.1 General
Cover slabs, reducing slabs and capping units shall withstand a minimum vertical crushing load F, when tested in
accordance with 6.5. This requirement shall also apply to tapers with a vertical height of the sloping face less than
(DNmax - DNpin) mm or (LNpyax - DNmin) mm depending on whether the chamber has a circular or an elliptical shape,
where (see Figure 3):

DNmax or LNmax is the maximum opening of the taper;

DNpin is the minimum opening of the taper.

For reinforced concrete slabs and reinforced capping units, see also 5.2.4.1.

4.3.6.2 Loading requirement

The minimum vertical crushing load F, for units as described in 4.3.6.1 and to be installed in areas for all types of
road vehicles shall be 300 kN.

For reinforced concrete slabs and reinforced concrete capping units, see also 5.2.4.2.
4.3.7 Installed steps

4.3.71 General

Steps installed by the manufacturer within a unit shall support a vertical load F4and withstand a horizontal pull-out
force Fywhen tested in accordance with 6.9.
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4.3.7.2 Loading requirements

When subjected to a vertical load F4 of 2 kN, the deflection under it shall be not greater than 5 mm for single steps
and 10 mm for double steps, with a permanent deflection not greater than 1 mm for single steps and 2 mm for

double steps.

Steps shall withstand a horizontal pull-out force F; of 5 kN.

4.3.8 Watertightness

When tested in accordance with 6.6, and whether or not it contains steps, an individual vertical unit or a joint
assembly shall not show any leakage or other visible defects during the test period; moisture adhering to the

surface shall not constitute leakage. Vertical units having a design wall thickness greater than 125 mm shall not be
subjected to the hydrostatic test.

4.3.9 Serviceability
Units conforming to this European Standard are at least suitable for use in humid conditions and a slightly
aggressive chemical environment (i.e. normal conditions for domestic sewage and treated industrial effluent and for

most soils and groundwaters). Special attention needs to be paid if more severe conditions are expected, primarily
to the cement plus any pozzolanic or latent hydraulic addition in the concrete.

NOTE Definitions of "slightly aggressive" and more severe chemical environments can be found in national standards for
concrete.

4.3.10 Durability
The durability of installed units and their joints is specifically ensured by the following requirements:

a minimum strength of concrete where routine performance testing of the strength of units is not specified
(see 4.2.2);

a maximum water/cement ratio of the concrete (see 4.2.4);
a maximum chloride content of the concrete (see 4.2.6);
a maximum water absorption of the concrete (see 4.2.7);

conformity to the criteria for demonstrating the durability of joints between vertical units and connecting pipes
or adaptors (see 4.3.4);

a minimum concrete cover in reinforced units (see 5.2.2).

5 Special requirements

Units shall conform to the following special requirements at the time of delivery.

5.1 Steel fibre concrete units

5.1.1 Steel fibre content

The amount of steel fibres introduced into the concrete shall be not less than that stated in the factory documents.

5.1.2 Crushing strength of chamber and shaft units

A steel fibre concrete chamber or shaft unit shall conform to the following sequence of test requirements:
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