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National foreword

This British Standard is the official English language version of EN 1433:2003,
including amendment A1:2005 and Corrigendum September 2004.

is a candidate “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 intended to lead to CE marking. The date of applicability of EN 1433
as a harmonized European Standard, i.e. the date after which this standard may be
used for CE marking purposes, is subject to an announcement in the Official Journal of
the European Communities.

The Commission in consultation with Member States have agreed a transition period
for the co-existence of harmonized European Standards and their corresponding
national standard(s). It is intended that this period will comprise a period, usually nine
months after the date of availability of the European Standard, during which any
required changes to national regulations are to be made, followed by a further twelve-
month period for the implementation of CE marking. At the end of this co-existence
period, the national standard(s) will be withdrawn.

[EN 1439 is the subject of transitional arrangements agreed under the Commission
mandate. In the UK, there are no corresponding national standards.

The start and finish of text introduced or altered by CEN amendment is indicated in the
text by tags (1. Tags indicating changes to CEN text carry the number of the CEN
amendment. For example, text altered by CEN amendment A1 is indicated by &1

The UK participation in its preparation was entrusted to Technical Committee B/505,
Wastewater engineering.
A list of organizations represented on B/505 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.

This British Standard was
published under the authority
of the Standards Policy and

Amendments issued since publication

Strategy Committee on Amd. No. Date Comments
12 June 2003
16109 March 2006 See national foreword
16739 31 October 2006 |Correction to Table A.3
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ISBN 0 580 42054 X Documents

Document Sharing Hub

Full document details: BS EN 1433:2002


http://dx.doi.org/10.3403/02828668U
http://dx.doi.org/10.3403/02828668U
http://dx.doi.org/10.3403/02828668U
http://www.avadocuments.com/doc/bs-en-1433-2002
http://www.avadocuments.com/doc/bs-en-1433-2002

EUROPEAN STANDARD

s November 2002
NORME EUROPEENNE
i} +A1
EUROPAISCHE NORM s
ICS 93.080.30 Incorporating Corrigendum September 2004

English version

Drainage channels for vehicular and pedestrian areas -
Classification, design and testing requirements, marking and

evaluation of conformity
(includes amendment A1:2005)

Caniveaux hydrauliques pour I'évacuation des eaux dans Entwésserungsrinnen fir Verkehrsflachen - Klassifizierung,
les zones de circulation utilisées par les piétons et les Bau-und Prifgrundsatze, Kennzeichnung und Beurteilung
vehicules - Classification, prescriptions de conception et der Konformitét
d'essai, marquage et évaluation de la conformité (enthalt Anderung A1:2005)

(inclut 'amendement A1:2005)

This European Standard was approved by CEN on 9 October 2002; amendment A1:2005 was approved by CEN on 21 March 2005.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, ltaly, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2000 CEN Al rights of exploitation in any form and by any means reserved worldwide Ref. No. EN 1433:2002 + A1:2005 E
for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 1433:2002


http://dx.doi.org/10.3403/02828668U
http://www.avadocuments.com/doc/bs-en-1433-2002
http://www.avadocuments.com/doc/bs-en-1433-2002

EN 1433:2002 (E)

Contents

page
L T 0T o 5
1 £ oo o - Y 6
2 NOIrMAtiVe refEreNCEeS ......ciiiiiiirie i a e e R AR e R R R 6
3 Terms and definitioNS.. ... —————————————————————— 7
4 L0 F= TSy T o) o 12
5 Places of installation for drainage channels.........cccccooriirimn e ———— 12
6 1 1 =T - 1 14
6.1 L oY 4T - 14
6.1.1  Drainage ChanNEIS .......cccceiiiiiiiiir s n R e e R 14
Lo T € 1 1 ] T Fo= T T I oo =T 14
6.1.3  Use Of rolled STEEI .......ccciiiieriiriis i e s n e Re e R e 14
6.2 Production, quality and teStiNg ........ccccriiimrmiiimimis s ——————— 15
6.2.1  Metallic MAterials ........ouciceiiiiiriiier i 15
6.2.2 Concrete and synthetic resin CONCIete ... —————— 15
6.3 Additional reqUIrEMENTS......ciiiiieirriireriirr iR R R R R e RRan 15
6.3.1  Welding Of rolled Steel..........cccriirmeiiiiiriir s e e R 15
L B~ - 1] (oY T3 =Y ) S 15
(S T T =Y o T o o7 =Y (= 16
6.3.4 Synthetic reSin CONCIEIE .....cccciiiiir e am e e nnn e 16
6.3.5 Concrete With fiDre ... s ss s s s ssn s s e s e s ea s s mmnn e n s eeann s smnmnnnnsnas 17
7 Design and manufacturing reqUIreMeENtS.......cccccccriiiiiiiiissssmnnrrs s ss s ssssmss s s s ssssssssssmssssssessssnmnnns 17
71 7= 1T o 17
7.2 Dimensions and dimensional t0lerancCes..........ccccmmrminmeisss s ———————— 18
7.3 L =0 4Tt g Lo (== [ o 18
7.4 L T T 1= o 19
7.5 Jointing of drainage channel UNits ..o s 19
T T 1 1 (=T 5T |41 LT 19
= =Y o o T =T o 19
7.6 Depth of insertion of gratings and COVErS ..o e 19
7.7 TS 3 19
7.8 Trafficked edge and contact surface proteCtion.........ccccccrriirsmrinnnsrnn i —————— 19
7.9 Securing Of gratings OF COVEN ... ..ot s san e san e e s e s en s ane s enane s en s mnn s annnns 20
7.10 Dimensions of iNlet OPENINGS......cciiiirriiiiisrr s n e sam e e sam e e e amnn s 20
7.10.1 SHraight SIOtS ...coiiiiii i e me R RE R R R R R R Eaann e 20
7.10.2 SIOtS iN Other SNHAPES.....ciicceiiiiriir it s e e ss e an e e a e e e neEamnEnae e b anEanannnannanns 21
78 TR @ 1 1Y T =T Ao o =T g T 3T L 21
7.11 9 1] Qo TE e 1= 22
7.12  Correct positioning of gratings and COVersS ..o 22
7% < TR =1 ¥ T £= oY= o e 111 o) o 22
7.14  Opening angle of hinged gratings and COVErS ... s sms s ssas 22
715  Strength t1eStiNg....ccccii i e 23
48 R T 0 1 F- 1 T [ o o T = 23
7.15.2 Gratings @GN0 COVEIS ....ccouiiiiramrrirssmrrisssmssssssmsssassms s s s sms s s e sams s s e sme s £ e sam e e £ e e me £ S A b RmR e S A b amR e R e b amn e e e namnana s amnn s 23
0 T =T ¢ 1T T3 =T 3 = 24
7.17 Recommendations for installation ... ————————— 24
8 1= 1] 25
8.1 Marking of gratings @and COVEIS.......cuiiiriiiiiisimrr s s sssmn s e s s smmn e s s e e s s smnn e s nesan s nnmnnns 25
8.2 Marking of channel bodies...........coi i [
; Documefits

Document Sharing Hub

Full document details: BS EN 1433:2002


http://www.avadocuments.com/doc/bs-en-1433-2002
http://www.avadocuments.com/doc/bs-en-1433-2002

EN 1433:2002 (E)

9 =33 26
9.1 IR0 Y= o 1] T (== 26
L= I T T == [ T Vo = 26
Lo R 7 =T =T o - = 26
9.1.3 Preparation for the test ... ———————————— 27
Lo R S == ] o X7 L[ 28
9.2 1Y =Y = 29
L= 20 TR S =Y o 1= oo T =Y = 29
9.2.2 SynthetiC reSin CONCIELE ........oii i s s e e s as e an e sae e s ae s e e ame e nn s 30
9.2.3 Concrete With fibre ...t e nn s 32
9.3 (D T=E= Lo =T o [T =T 4T 0L, 32
Lo T N € 1T 4T =TI ] oY= 2 ) 32
Lo 0 0 11y 1= 4 = T o o T 32
9.3.3 Discharge Cross SECHION (SEE 7.3) ..ccccuerrrrarrrrsrsrrrisssnerrssssersssssnsssssssssssssssnsssssssnsssassansssassansesassansesassansessnss 32
Lo T S € Vo 1Y o (== 0 32
9.3.5 Discharge openings/connecting openings (S€E 7.3)....cccrrurrsmrrrmmssnrrrmmsssrrmsssssssmsssssssssssssssssssssssssssssnssssnss 33
9.3.6 Jointing of channel UNits (SEE 7.5)......cuuiiriiiiimriiirsre e s e ann e s 33
9.3.7 Depth of insertion of gratings and COVers (SE€ 7.6).....ccccrrrrrmrrrmirsmrrmnnsssr s s sssssssass 33
Lo TR T T 1 Vo N (T T 33
9.3.9 Trafficked edge protection (S€e 7.8 and 6.1).....cccccevmrrrirsmmrinnssrrinnssrr s 33
9.3.10 Securing of a grating and/or cover in a grid unit (SE€ 7.9) .....ccccurrmrrrirssrrmnnnsrrrrnrr s ———_— 33
9.3.11 Dimensions of inlet openings (S€€ 7.10) .......ccceerrrrsrrrrmrssmrrrmssssrerssssssersssssss s rssss s ssssss s sssssssssesssssesessansesanss 33
Lo T B 0 T o U T (=] =R = T=T= e I ) T 34
9.3.13 Correct positioning of gratings and cOVers (S 7.12) ......cccveermrrimrrmmssssrmnnssse s ssssss s ssssassssnnss 34
9.3.14 Surface CONAItION (SEE 7.13) cccccceerrrrerrrrrrsmrrrrssssrrrsssssrersssssseressssneresssneseesssnsesesssnseseasannesessansesessansesessansesasss 34
9.3.15 Opening angle of hinged gratings and COVers (S€€ 7.14)......cccuriririmmrnssmnsmsissnnsssss s s sssssnees 34
9.4 L T (] T =T o o U= 34
9.5 IR/ < L8 (=] 4Ty U 34
9.6 LU LT L= Fo = T [ 4T (== 34
10 Evaluation of CONfOrMItY .......cccciiiiiimmiiiiirr s s an s e nn e en s ann e nnnn 35
00 R €T T - 35
10.2 Type testing (initial testing of the Product)........cccciircmiininmr e —————— 35
10.3  Factory production control to be carried out by the manufacturer (internal quality control)............. 35
IO S VoY g B eToY ot {oT g 4110 T ] e X ¥ o € 36
11 L 1= i 1 |- 1o 36
Annex A (normative) Model procedure of internal quality COntrol ... 37
Annex B (normative) Supplementary requirements for concrete products submitted to very severe
freeze-thaw conditions with standing water containing de-icing salts..........cccccniiisniiniiscn e 44
= TR ST o o T 44
B.2 Conditions of appliCation ..........cciicceniiiicnn s s s 44
B.3 Resistance to freeze-thaw with de-icing Salts..........cccciniimiinii e ———— 44
[ 1 =T T T 44
Annex C (normative) Determination of freeze/thaw resistance with de-icing salt .........cccccvirininnnicninnsiennnns 45
L2 o T T« = 45
L= 11 110 11 T 45
L0 B8 1 - 1 7= - 45
LY o« = = | (N 45
C.5 Preparation of test SPECIMENS......cceiiiiiiiiiiiiir s r e a e n e Ee s n e Ee s nn e e nans 46
L0 I o =T [ = 47
C.7 EXPression Of teSt re@SUIES ....ccccuiiiiiiiiriiiisr i n e s e nr e Ee s nn e Ean s nn e nnans 49
LR I =T o Yo 49
Annex D (informative) Inspection control, carried out by a third party certification body (third party
o0 1 11 o ) | 50
D.1 Purpose and procedure of third party INSPection .........ccccciiiiimiminissnr s s 50
D.2 Report by the third Party ..o s s e s e nn e e anns 51
Annex ZA (informative) Clauses of this European Standard addressing the provisions of the EU
Construction Products DIr€CHVe.........ccucceeerriieemeriscmerssssmesrss e e ssssmse s s s ssme e s ssme e s s s ssmgazssssmme s essamenssssnmenes 52
Document

Document Sharing Hub

Full document details: BS EN 1433:2002


http://www.avadocuments.com/doc/bs-en-1433-2002
http://www.avadocuments.com/doc/bs-en-1433-2002

EN 1433:2002 (E)

[ 11 o1 Lo T | T o 3 58

Documents

Document Sharing Hub

Full document details: BS EN 1433:2002


http://www.avadocuments.com/doc/bs-en-1433-2002
http://www.avadocuments.com/doc/bs-en-1433-2002

EN 1433:2002 (E)

Foreword

This document (EN 1433:2002) has been prepared by Technical Committee CEN/TC 165, "Wastewater
engineering”, the secretariat of which is held by DIN.

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 May 2003, and conflicting national standards shall be withdrawn at the latest by
August 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.
Annexes A, B and C are normative. Annex D is informative.

This document specifies the application and use of drainage channels both as single or multi-part assemblies. An
assembly is defined as a single unit and can be used in conjunction with other similar units to provide a drainage
system. Guidance is given on the location of units, the strength of the units and appropriate grating or cover. Fittings
and other special adapters are excluded from the scope of this standard.

Installation does not form part of this standard but can form part of a future related standard. Drainage channels are
installed so that sufficient support is provided to enable them to withstand proposed service loads.

Due regard has been taken of formalized Quality Assurance Systems and this standard details those specific and
relevant quality control activities necessary for both manufacturer and external assessors (if applicable).

This standard specifies materials currently used in the manufacture of drainage channels. However, with some
materials there are limited data currently available.

Rainwater forms the main application of drainage channels. Other liquids can be carried, subject to correct selection
of the drainage channel.

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, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.

Foreword to amendment A1

This European Standard (EN 1433:2002/A1:2005) has been prepared by Technical Committee CEN/TC 165
“Wastewater engineering”, the secretariat of which is held by DIN.

This Amendment to the European Standard EN 1433:2002 shall be given the status of a national standard,
either by publication of an identical text or by endorsement, at the latest by December 2005, and conflicting
national standards shall be withdrawn at the latest by December 2005.

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

This European Standard specifies requirements for linear drainage channels for the collection and conveyance of
surface water when installed within areas subjected to pedestrian and/or vehicular traffic.

These channels are defined as either Type I, which requires no further support or Type M, which requires additional
support to accommodate the vertical and horizontal loads in service, in accordance with the manufacturers'
recommendations.

This standard specifies requirements for gratings and covers integral with a linear drainage system. This standard
applies to grid units, slot units and kerb units up to a clear opening of 1 000 mm.

This standard specifies definitions, classes, design and testing requirements, marking and quality control for drainage
channels.11

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 1169, Precast concrete products — General rules for factory production control of glass-fibre reinforced
cement.

N 1170-5, Precast concrete products — Test methods for glass-fibre reinforced cement — Part 5: Measuring
bending strength, "Complete bending test" method.

N 1563, Founding — Spherioidal graphite cast irons.

NV 10084, Steel for the reinforcement of concrete - Weldable ribbed reinforcing steel B 500 — Technical delivery
conditions for bars, coils and welded fabric.

N 10088-1|, Stainless steels — Part 1: List of stainless steels.
N 10088-3, Stainless steels — Part 2: Technical delivery conditions for sheet/plate and strip for general purposes.

N 10088-3, Stainless steels — Part 3: Technical delivery conditions for semi-finished products, bars, rods and
sections for general purposes.

N 10143, Continuously hot-dip zinc coated low carbon steels strip and sheet for cold forming — Technical delivery
conditions.

N 10214, Continuously hot-dip zinc-aluminium (ZA) coated steel strip and sheet — Technical delivery conditions.
N 10215, Continuously hot-dip aluminium-zinc (AZ) coated steel strip and sheet — Technical delivery conditions.

N 12163, Copper and copper alloys — Rod for general purposes.
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EN_ISO 7500-1, Metallic materials -— Verification of static uniaxial testing machines — Part 1:
Tension/compression testing machines (ISQ 7500-1:1999).

ISO 185, Grey cast iron — Classification.

ISO 630, Structural steels — Plates, wide flats, bars, sections and profiles.

, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and test methods.
ISO 3755, Cast carbon steels for general engineering purposes.

ISO 4012, Concrete — Determination of compressive strength of test specimens.

SO 8062, Castings — System of dimensional tolerances and machining allowances.

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

3.1

drainage channel

linear assembly composed of prefabricated units permitting the collection and conveyance of surface water along
its total length for onward discharge

3.2

type |
drainage channel which requires no further support to accommodate the vertical and horizontal loads in service
(see Figure 1)

3.3

type M

drainage channel which requires additional support to accommodate the vertical and horizontal loads in service
(see Figure 1)

X
Key
X,yandz  Dimensions of A
additional support
PP 22 N
777
/7777
20722 !
; 77777774 “
/ 177777774
/ 7777777
d IS SRR LR EEEE A hq
7 S R SR R R R R R SRR RS
7/ I R SRR AR SN EEEEEE "
/ IR R R RS R R e R e eas
Example of Type | ample gf Type M E
Figure 1 — Example of Type | and Type M
3.4
grid unit
prefabricated drainage channel unit with an open top with inserted gratings and/or covers (see Fﬁure 2)
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I

Key
1 Grating

2 Channel body
h, b Internal dimensions (wetted perimeter)

Figure 2 — Examples of grid units

3.5
grating/cover
removable parts of the grid unit which permits, in the case of gratings, the intake of water (see Figure 3)

1y =
1l =
1l =

Figure 3 — Examples of gratings

D)D)
i

MM

3.6

slot unit

prefabricated drainage channel unit having closed profile and a continuous or intermittent inlet slot on top to permit
the intake of surface water (see Figure 4)

Key ‘ o~

h, b Internal dimensions (wetted
perimeter) 5
Figure 4 — Example of slot unit
3.7
kerb unit

drainage channel with a kerb type profile and having continuous or intermittent drainage openings (see Figure 5)
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b b
Key
h, b Internal dimensions (wetted perimeter)
Figure 5 — Examples of kerb units
3.8

surface water
water drained from the surface of buildings, structures or the ground

[EN 476]

NOTE Drainage channels can convey other liquids, for example oils and chemicals. In that case, their suitability should be
checked with the manufacturer.

3.9

nominal size

numerical designation of size of components, which is a convenient integer approximately equal to the
manufacturing dimensions in mm

[EN 476]

NOTE  For components conforming with this standard the nominal size corresponds numerically to the width b in millimetres
(mm), i.e. the maximum horizontal drainage dimension see Figures 2, 4 and 5.

3.10
seating
surface on which the grating or the cover rests on the channel body of a grid unit

3.11

contact surfaces and trafficked edges

metal edges or similar components applied to or inserted into the channel body as seating for gratings and covers
and as protection of the channel body against damage from traffic

NOTE Typical examples of contact surfaces and trafficked edges are shown in Figure 6.
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. .

Key

1 Trafficked edge; e - Thickness of trafficked edge
2 Contact surface; d - Thickness of contact surface

Figure 6 — Examples of contact surfaces and trafficked edges

3.12
depth of insertion of gratings and covers
dimension A, shown in Figure 7, which is instrumental in securing the gratings or covers in the channel

2
/1 Nl /2 1 2 L
& / /
5 \J 7 < o N <
< >, v
4 ds=d
3 ca . 2=d1
s dz=dy co
co
Key
1 Floor level 3 Channel wall
2 Overlay grating/cover ay, ax  Clearances between channel body and grating or cover
Figure 7 — Examples of depth of insertion
3.13
clear area

unobstructed area between the seating or slot edges

NOTE The clear area is expressed in square millimetres (mm2) or multiples of the unit (e.g. cm2)
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‘o
Key
Clear area=CO x L L=11+1+l3
Figure 8 — Examples of clear areas
3.14
clear opening
co

unobstructed  width  between the seating of grid wunits or slot edges of slot units.
Examples of the dimension CO are shown in Figures 7 and 8

NOTE The clear opening is expressed in millimetres (mm).

3.15
mass per unit area
total mass of the grating or the cover in kg divided by the clear area in m? of the grid unit

NOTE The mass per unit area is expressed in kilograms per square metres (kg/mz).

3.16
cushioning insert
material in a channel body, grating or cover used to provide a non rock seating

3.17
test load
load applied to a grating/cover or to a drainage channel unit during a test

NOTE The test load is expressed in kilonewtons (kN).

3.18

ultimate (collapse) load

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

3.19

pedestrian area

area reserved for pedestrians but which may also be trafficked occasionally by, for example, delivery, cleaning or
emergency vehicles

3.20
pedestrian street
area subjected to regular vehicular traffic but during controlled periods only e.g. outside business hours

3.21
dirt bucket
removable component of a drainage channel system which collects debris
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3.22
waterway area
total area of all slots and slots in gratings within the clear area, or other drainage inlet openings in kerb units

NOTE The waterway area is expressed in square millimetres (mmz).
3.23
step of invert
s
difference in height between the inverts of adjacent channel units, as shown in Figure 9
1
w
1
Key

1 Direction of flow
2 Invert of channel units
Figure 9 — Example for step of invert
3.24
type test

test to prove the design and which is carried out once to demonstrate conformity with this standard and which is
repeated after significant manufacturing, design, or material changes

4 Classification
Drainage channels shall be classified as follows according to their intended use (see also clause 5):

A 15, B 125, C 250, D 400, E 600, F 900.

5 Places of installation for drainage channels

The appropriate load class of drainage channel to chose depends upon where the channel is to be installed.
Typical places of installation have been divided into groups numbered 1 to 6 as listed below. Figure 10 and
Figure 11 show the location of some of these groups in a highway environment. An indication as to which minimum
load class of drainage channel should be selected is shown in parenthesis for each group. The selection of the
appropriate load class is the responsibility of the designer.

Where there is any doubt, a higher load class should be selected.
Groups of installation:

Group 1 (min. class A 15)
Areas which can only be used by pedestrians and pedal cyclists.

Group 2 (min. class B 125)

Footways, pedestrian areas and comparable areas, private car parks or car parking decks.
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Group 3 (min. class C 250)
Kerb sides (Figure 10) and non-trafficked areas of hard shoulders and similar; Kerb units are always group 3.

Group 4 (min. class D 400)
Carriageways of roads (including pedestrian streets), hard shoulders (Figures 10 and 11) and parking areas, for all
types of road vehicles.

Group 5 (min. class E 600)
Areas subjected to high wheel loads, e. g. ports and dock sides.

Group 6 (class F 900)
Areas subjected to especially high wheel loads e. g. aircraft pavements.

1

0.2m 0.2m
/ 0.5m max. 0.5m max.
L

Y

1 2 L 2 1
Key
1 Group 1 (e.g. on pedestrian bridges)
2 Group 2
3 Group 3
4 Group 4

Figure 10 — Typical highway cross section showing the location of some installation groups

3 %
/ RN 2

Key

1 Group 1

2 Trafficked area of hard shoulder
3 Carriageway

4 Group 4

Figure 11 — Typical hard shoulder section showing the location of some installat'Bn groups
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6 Materials

6.1 General
Drainage channels, or gratings and covers, may be made from materials listed in 6.1.1 and 6.1.2.

For materials other than those listed in 6.1.1 and 6.1.2 the product shall comply with any relevant provisions valid in
the country of use of the product with regard to durability, e.g. UV-resistance, abrasion resistance, fatigue.

NOTE Any revisions of this standard can specify requirements for durability for other materials.
6.1.1 Drainage channels

Drainage channels, with the exception of gratings and covers, may be manufactured from:
a) flake graphite castiron;

b) spheroidal graphite cast iron;

c) cast steel;

d) rolled steel;

e) stainless steel;

f)  reinforced or unreinforced concrete;

g) synthetic resin concrete;

h) concrete with fibre;

i)  one of the materials a) to f) combined with concrete/synthetic resin concrete with fibre.

6.1.2 Gratings and covers

Gratings and covers may be manufactured from:
a) flake graphite cast iron;

b) spheroidal graphite cast iron;

c) cast steel;

d) rolled steel;

e) stainless steel;

f)  copper based alloys;

g) reinforced concrete;

h) synthetic resin concrete.

6.1.3 Use of rolled steel

The use of rolled steel, except for contact and edge protection according to 7.8, is permissible only if sufficient
corrosion resistance can be ensured. This can be achieved by hot-dip galvanizing on a clean surface in accordance
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with SO 1461 and for continuously coated steel sheet and strip in accordance with EN 10142, EN 10214 and
N 10215.

6.2 Production, quality and testing

The production, quality and testing of the materials designated in 6.2.1 and 6.2.2 shall conform to the following
International Standards and European Standards in addition to the requirements of this standard.

6.2.1 Metallic materials

Metallic materials designated below shall conform to the following International Standards and European Standards
in addition to the requirements of this standard:

— Flake graphite cast iron ISO 185

— Spheroidal graphite cast iron

— Rolled steel ISO 630

— Cast steel ISO 3755

— Hot dip galvanizing ISO 1461], EN 10142, EN 10214, EN 10215
— Tolerances for cast iron

—  Stainless steel EN 10088-1, EN 10088-3, and EN 10088-3
— Copper based cast alloys

— Reinforcing steel

6.2.2 Concrete and synthetic resin concrete

The production, quality and testing of materials designated below shall conform to the following requirements:
— precast concrete according to 6.3.3;

— synthetic resin concrete according to 6.3.4;

— concrete with fibre according to 6.3.5.

6.3 Additional requirements

The following is required in addition to the International and European Standards requirements listed above.
6.3.1 Welding of rolled steel

The requirements of the standards in the country of use shall be applied.

6.3.2 Stainless steel

For acceptable corrosion resistance and stability against intercrystalline corrosion effects, only the following steels
listed in the European Standards (see 6.2.1) shall be used:

— for austenitic range: all types,

— for ferritic and martensitic range: X 8CrTi 17 or X 8CrNb 17 only. D t§
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6.3.3 Precast concrete

6.3.3.1 Concrete

The characteristic compressive strength of concrete at 28 days shall not be less than:

— 35 N/mm? when determined on cylinders with 150 mm diameter and 300 mm height; or

— 45 N/mm? when determined on 150 mm cubes; or

— 45 N/mm? when determined on (100 x 100 x 150) mm rectangular solid slabs.

When measured on cores or other test samples, a correlation with the above shall be established. Where a

representative cube or core cannot be obtained from the unit then the whole or part of a unit may be tested and
correlation established with the type test procedure described in 9.1.4.

6.3.3.2 Steel reinforcement

The concrete cover to steel reinforcement shall be based upon the national requirements of the country of use
(specific to drainage channels or, in their absence, applicable to related products, e.g. pipes or manholes).

NOTE The national requirements remain valid until further harmonisation.

6.3.3.3 Weathering resistance

When tested for water absorption in accordance with the test method described in 9.2.1 drainage channels shall be
graded and marked in accordance with Table 1 and clause 8.

Table 1 — Grades of weathering resistance

Grade | Marking? Water absorption in
% of mass
1 N no performance measured
2 wW mean value < 6,5;
no individual result > 7,0

@  When specific conditions of use corresponding to those defined in annex B (frequent contact of a surface of
drainage channel, partially or entirely made with concrete, with standing water containing de-icing salts in frost
conditions or where regulations require), then the additional requirements defined in annex B shall be applied and, if
appropriate, the product shall be marked with "+R".

National editions of this standard may state in their national foreword that only one of the grades may need to be
specified as relevant to their climate conditions.

6.3.4 Synthetic resin concrete

For polyester resin concrete the flexural bending strength and the compressive strength at 7 days for test
specimens in accordance with Table 3 shall conform to the values given in Table 2.

Table 2 — Strength requirements

Strength Mean value of 3 test specimens Lowest individual value
N/mm? N/mm?
Flexural bending strength > 22 >18
Compressive strength > 90 275
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Table 3 — Test specimens

Dimensions in millimetres

Maximum aggregate size Dimension of test specimens?
<8 40 x 40 x 200 manufactured in vertical direction
>8<16 80 x 80 x 400

a Tolerances shall not exceed + 1 mm.

6.3.5 Concrete with fibre
The performance of concrete with fibre products shall be demonstrated prior to use. For fibre glass concrete without

steel reinforcement the flexural bending strength at 28 days for test specimens in accordance with Table 5 shall
conform to the values given in Table 4.

Table 4 — Strength requirements

Strength Mean value of 3 test specimens Minimum individual value
N/mm? N/mm?
Flexural bending >20 >16
strength
Compressive strength > 45 (cube) > 35 (cylinder) 36 (cube) 28 (cylinder)

Table 5 — Test specimens

Dimensions?
350 mm x 100 mm x 10 mm

When manufactured separately the newly cast test plates
shall be covered, for 24 h, by a wet cloth in a temperature
of (20 £ 4) °C and thereafter they shall be kept under
water at (20 £ 4) °C until the test. Alternatively test plates
may be cut from finished products.

Test plates

2 Tolerances shall not exceed +1 mm.

7 Design and manufacturing requirements

7.1 General

Drainage channels shall be free of defects which might impair their fithess for purpose (e.g. holes, broken edges).
Two or more materials may be combined to form a composite, sufficient to transfer the stresses between those
materials. Drainage channel units shall possess adequate vertical and lateral strength in order to withstand normal
transportation and handling loads and stresses when installed in accordance with the manufacturer's instructions (see
clause 11).

Drainage channels shall resist external forces resulting from the place of installation e.g. traffic loading, thermal
expansion, either by themselves or by a method of installation recommended by the manufacturer (see 7.17 and
clause 11).
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