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Foreword

This document (EN 13422:2004+A1:2009) has been prepared by the Technical Committee CEN/TC
226 "Road equipment" the Secretariat of which is held by AFNOR.

It derives from performance requirements and test methods published in CEN, CENELEC, CIE and
ISO documents together with standards of the CEN member organisations.

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 October 2009, and conflicting national standards
shall be withdrawn at the latest by October 2009.

This document includes Amendment 1, approved by CEN on 2009-03-05.
This document supersedes EN 13422:2004.

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

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, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.
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Introduction

This document may be used to implement type approval and certification testing.

Documents
Document%haring Hub

Full document details: BS EN 13422:2004+A1:2009


http://www.avadocuments.com/doc/bs-en-13422-2004-a1-2009
http://www.avadocuments.com/doc/bs-en-13422-2004-a1-2009

BS EN 13422:2004+A1:2009
EN 13422:2004+A1:2009 (E)

1 Scope

This document specifies requirements for new traffic cones and new traffic cylinders with
retroreflective properties.

This document specifies minimum essential visual and physical performance characteristics; test
methods for determination of product performance and the means by which this performance may be
communicated to the user and the public including safety enforcement agencies.

The document provides a series of categories or classes by which a traffic cone or traffic cylinder may
be specified for use in different applications in accordance with best practice.

In the case of physical properties, performance levels and indicative tests are provided for cold
weather, stability, and impact resistance when dropped. Requirements for visual recognition
properties, colour, retroreflectivity and luminance are provided.

All of the tests contained in this document already exist in one or more national technical standard(s)
of Member State(s), or in legislative requirement(s) or code(s) of practice of Member State(s).

Provision for identification and marking to declared levels of performance is provided.

There are other product shapes which perform similar functions. This document does not cover
devices made in other shapes, or which do not meet the design requirements of this document.

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 (including any amendments) applies.

N 12767, Passive safety of support structures for road equipment — Requirements, classification
and test methods

N ISO/IEC 17028, General requirements for the competence of testing and calibration
laboratories [SO/IEC 17025:2008)

ISO 4:1997, Information and documentation — Rules for the abbreviation of title words and titles of
publications

CIE 15, Colorimetry 1
CIE 17.4:1987, International lighting vocabulary

CIE 54.2:2001, Retroreflection — Definition and measurement

3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the following terms and definitions together with the symbols and
abbreviations given in ISO 4:1997 apply. The photometric definitions given in CIE 17.4:1997 together
with the following apply.

31

traffic cone

three dimensional device of conical shape comprising one or more parts including a base plate, cone
body and a retroreflective surface or surfaces
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3.2

base plate

lowest part of the traffic cone which supports the cone body, having an upper visible surface, and a
lower surface in contact with the support surface

3.3

cone body

part of the traffic cone which is conical in shape, but excludes the base plate and the retroreflective
surface(s)

3.4
category A cone
traffic cone which is totally retroreflective, except for the base plate

3.5
category B cone
traffic cone in which only a part or parts of the cone body are retroreflective

3.6

traffic cylinder

three dimensional device of substantially cylindrical shape comprising one or more parts including a
cylinder body, and a retroreflective surface or surfaces

3.7

cylinder body

part of the traffic cylinder which is substantially cylindrical in shape and supports the retroreflective
surface or surfaces

3.8
category A cylinder
traffic cylinder which is totally retroreflective

3.9
category B cylinder
traffic cylinder in which only part or parts of the cylinder body are retroreflective

3.10

retroreflective surface(s)

part (or those parts) of a traffic cone or traffic cylinder fixed to the cone body or cylinder body which
are retroreflective according to the requirements of this document

3.1
height (H)
traffic Cone - the vertical distance between the support surface and the top of the traffic cone

traffic Cylinder - the vertical distance between the top of the cylinder body and the lowest extremity of
the cylinder body

3.12

batch

amount of product manufactured as one complete operation as defined by the manufacturer in its
FPC system manual [~ deleted text ®il

3.13

production identification code

code that will be defined by the manufacturer of the retroreflective sheeting in order to achieve
traceability
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3.14

test product

product in original size and design, or part of it, prepared by the manufacturer and submitted to the
ITT procedure

3.15

sample

construction representing parts of the product or its constituents in original materials prepared by the
manufacturer and submitted to the ITT procedure

3.16

reference sample

sample as defined in 3.3 to be retained in order to be able to repeat the ITT procedure in case of
disagreements

3.17
manufacturer
responsible body in the framework of this document

3.18
supplier
producer of components for use in the product

3.19

product families

products that are related in such a way that testing of one of the products covers all of the products
from a product family

3.20

independent certification body

body authorized to test the product and selected by the manufacturer to undertake the Initial type testing,
Initial inspection of the factory and of the Factory production control (FPC), and the continuous
surveillance, assessment and approval of the FPC and which operates in accordance with the

requirements of EN ISO/IEC 17025

4 Design, dimensions and tolerances
4.1 Traffic cones

4.1.1 Design of traffic cones

4111  Shape of traffic cones

There shall be 2 shape classes for traffic cones (S1 and S2).

Class S1 - The angle between the sides of the cone body and the cone's vertical axis shall be
(10 £ 2,5)° for at least the uppermost 75 % H of the traffic cone. The lower 25 % H of the traffic cone
above the base plate may have an increased angle between the sides of the body and the traffic
cone's vertical axis of between 7,5° and 14,5°.

Class S2 - The angle between the sides of the cone body and the cone's vertical axis shall be
(10 £ 2,5)° for at least the uppermost 75 % H of the traffic cone. The lower 25 % H of the traffic cone
above the base plate may have an increased angle between the sides of the body and the traffic
cone's vertical axis of between 7,5° and 45°.
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41.1.2 Shape of base plate for traffic cones

The base plate shall have a minimum of 4 and not more than 8 sides.

4.1.2 Dimensions of traffic cones

4.1.21 General

Traffic cones shall conform to Table 1 and shall be assigned according to weight class (W) of
Table 1 achieved. (The nominal height of the traffic cone and the weight class required are to be
specified by the purchaser).

Table 1 — Height of traffic cones and minimum weight — (W)

Nominal Minimum weight (W)
Height (H) In kg
in mm Class W1 Class W2 Class W3
>900 <1000 4,80 6,00 7,50
>750 < 900 3,20 4,00 5,00
>500< 750 1,30 1,90 2,50
>450 < 500 1,10 1,80 1,90
>300 < 450 0,80 0,80 0,80

4.1.2.2 Stacked height of traffic cones

The overall height of two identical traffic cones, when stacked one upon the other, shall not exceed
1,2 H of each individual traffic cone. Traffic cones shall be designed to ensure that, when stacked,
they do not bind together, nor damage the retroreflective surface(s).

4.1.2.3 Top of body of traffic cones

The external diameter of the top of the cone body shall be (60 + 15) mm. The top of the cone body
shall have a circular hole provided in its upper surface. The hole shall have a diameter of (40 = 5) mm.

The area of the cone body immediately below the top of the traffic cone may have a configuration to
provide a hand grip. This area need not be retroreflective and shall not exceed the greater height of
either 0,1 H or 60 mm measured from the top.

4.1.2.4 Base plate of traffic cones

When the thickness of the outer edge of the base plate exceeds 15 mm, its plan area shall be
contained within a circle whose diameter is 0,75 H of the traffic cone.

When the thickness of the outer edge of the base plate is 15 mm or less, the plan area of the base
plate shall be contained within a circle whose diameter is 0,9 H of the traffic cone.

4.2 Traffic cylinders
4.2.1 Design of traffic cylinders
4.21.1  Shape of traffic cylinder

Traffic cylinders shall have substantially parallel sides. The lowest 100 mm portion of the cylinder
body may be of a different diameter to the portion above 100 mm from the support surface and need
not be substantially parallel. A means for drainage of any water entering the traffic cylinder shall be
provided.
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4.21.2 Fixing method for traffic cylinder

The design of such a fixing may be of any type which enables the traffic cylinder to be temporarily
installed in or on the road surface while allowing the other requirements of this document to be
satisfied.

4.2.2 Design of traffic cylinders
4221 Height

Traffic cylinders shall be not less than 450 mm in height nor greater than 1 250 mm in height. (The
nominal height of traffic cylinders is to be specified by the purchaser).

4.2.2.2 Top of traffic cylinders

The top of the cylinder body shall not be less than 95 mm or exceed 120 mm in diameter. A circular
hole of (30 £ 5) mm diameter shall be provided in the upper 100 mm of each traffic cylinder except
where the inclusion of any internal mechanism makes it impracticable to provide such a hole. In this
case, the traffic cylinder shall be constructed such that in the event of it being run over, air will exhaust
without the traffic cylinder bursting.

4.3 Tolerances

Tolerances for traffic cones and traffic cylinders shall be + 5 % except where stated elsewhere in this
document.

5 Materials
5.1 Materials shall enable conformance to the relevant requirements of this document.

5.2 Environmental considerations are set out in Annex C, and provision for marking to aid recycling
is set out in Clause 8 of this document.

6 Performance requirements
6.1 Visual performance
6.1.1 Classification

Traffic cones and traffic cylinders shall be assigned to a Category A or B in accordance with 3.4 and
3.5, 0r 3.8 and 3.9.

6.1.2 Colour; luminance factor and retroreflective requirements
6.1.2.1 Daylight appearance of retroreflective surfaces

When tested in accordance with 7.2 the chromaticity and luminance factor B of traffic cones and traffic
cylinders shall conform to Table 2.
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Table 2 — Chromaticity co-ordinates and luminance factors: Retroreflective surfaces

Colour 1 2 3 4 Luminance factor

X y X y X y X y LA LB LC LD

White 0,355 | 0,355 | 0,305 | 0,305 | 0,285 | 0,325 | 0,335 | 0,375 | 20.35 | 20.27 | 20.20 | 20.10

Red 0,735 | 0,265 | 0,674 | 0,236 | 0,569 | 0,341 | 0,655 | 0,345 | 20,03 | 20,03 | 20,03 | 20,03

Yellow | 0,545 | 0,454 | 0,487 | 0,423 | 0,427 | 0,483 | 0,465 | 0,534 | 20,16 | 20,16 | 20,16 | 20,16

Blue 0,078 | 0,171 | 0,150 | 0,220 | 0,210 | 0,160 | 0,137 | 0,038 | 20,01 | 20,01 | 20,01 | 20,01

(Ref. CIE Publication 39.2 surface colours for visual signalling)

6.1.2.2 Daylight appearance of non-retroreflective surfaces

When tested in accordance with 7.2 the chromaticity and luminance factor B of the exterior surfaces of
the cone body of Category A and B traffic cones and the exterior surface of Category A and B traffic
cylinders shall conform to Table 3.A.

The interior surface of the cone body of Category A and B traffic cones shall conform to Table 3.B.
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Table 3.A — Chromaticity co-ordinates and luminance factors: Non-retroreflective exterior

surfaces
Colour 2 3 4 Luminance
factor B
X y X y X y X y
Red 0,690 | 0,310 | 0,575 | 0,316 | 0,521 0,371 0,610 | 0,390 | >0,11
Yellow 0,522 | 0,477 | 0,470 | 0,440 | 0,427 | 0,483 | 0,465 |0,534 |>0,45

Table 3.B — Chromaticity co-ordinates and luminance factors: Non-retroreflective interior

surfaces
Colour 2 3 4 Luminance
factor B
X y X y X y X y
Red 0,690 | 0,310 | 0,575 | 0,316 | 0,521 0,371 0,610 | 0,390 > 0,11
Yellow 0,522 | 0,477 | 0,470 | 0,440 | 0,427 | 0,483 | 0,465 | 0,534 > 0,45
Any other colour No performance determined

6.1.2.3

Coefficient of retroreflection R' for night time appearance

The minimum initial coefficient of retroreflection R' (cd.lx'1'm'2) for traffic cones and traffic cylinders,
when measured in accordance with 7.3.1, shall conform to either Table 4.A or Table 4.B. The traffic
cone or traffic cylinder shall be classified either R1A or R2A for Table 4.A or R1B or R2B for
Table 4.B. Both classifications may be used if the requirements of both Tables 4A and 4B are met.

Table 4.A — Coefficient of retroreflection R' (cd.Ix'm?)

o B1(B2=0) Class R1A Class R2A
White Yellow Red Blue White | Yellow Red Blue
12' +5 70 50 14.5 4.0 250 170 45 20
+30 30 22 6 1,7 150 100 25 11
+40 10 7 2 0,5 110 70 15 8
20' +5 50 35 10 2 180 120 25 14
+30 24 16 4 1 100 70 14 8
+40 9 6 1,8 # 95 60 13 7
2° +5 5 3 1,0 # 5 3 1 0,2
+30 2,5 1,5 0,5 # 2,5 1,5 0,4
+40 1,5 1,0 0,5 # 1,5 1,0 0,3
# indicates “Value greater than zero but not significant or applicable”.
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Table 4.B — Coefficient of retroreflection R' (cd.Ix'm?)

o B1(B2=0) Class R1B Class R2B
White | Yellow Red Blue White | Yellow Red Blue
12' +5 70 50 14,5 4,0 250 170 45 20
+15 55 35 10 3,0 200 120 30 15
+40 10 7 2 0,5 110 70 15 8
20 +5 50 35 10 2 180 120 25 14
+15 45 20 8 2 150 80 20 10
+40 9 6 1,8 # 95 60 13 7
1° +5 5 3 1,5 0,6 20 12 2 1
+15 3 2 1 0,3 15 8 1,5 0,7
+40 1,5 0,5 0,3 0,1 5 3 1,0 0,5
# indicates “Value greater than zero but not significant or applicable”.

6.1.2.4

Further requirements for coefficient of retroreflection R' of retroreflective surfaces

The minimum coefficient of retroreflection R' for the retroreflective surfaces of Category A traffic cones
or traffic cylinders when measured in accordance with 7.3.2 shall conform to Table 5.

Table 5 — Minimum values for the Coefficient of Retroreflection R’ (cd.lx'1.m'2)

Obsv. Class R3 Class R4
Angle a : .

White Yellow Red Blue White Yellow Red Blue
12' 60 55 15 10 220 185 40 24
20' 45 45 12 6 130 120 25 15
2° 2,5 1,8 0,6 0,5 2,5 2 0,6 0,4
6.1.2.5 Relative distribution of retroreflective performance (day and night visual conformity

for Category A Traffic cones and Traffic cylinders)

The retroreflective surface(s) of Category A traffic cones and traffic cylinders shall fall within the
"Required performance" area of Figure 1 when tested in accordance with 7.3.3.
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