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(1) 1, Page 1 
 

 To add M1 category to the scope to be read as: 
 

1. Scope 
 

1.1 This Malaysian Standard prescribes the requirements for emergency triangular 

reflector for M1 category. It includes performance tests as well as material tests. 
 
 
(2) 5.1.1.1, Page 3 
  
 To amend the dimension of side of triangle to be read as: 
 
 5.1.1.1   The sides of the triangle shall be 500 ± 50 mm long.  
 
(3) 5.1.1.4, Page 3 
 

To replace “must” with “shall” to be read as: 
 
The reflex reflecting strip may be continuous. If the strip is non continuous, the free area 
of the supporting material shall be red. 

  
 
(4)  5.1.1.5, Page 3 
 
 To replace the unit cm2 with cm

2
 and 5mm with 5 mm to be read as: 

 
The fluorescent surface shall be continuous to the retro reflecting units. It shall be 
arranged symmetrically along the three sides of the triangle. When in use, its surface 
area shall not be less than 315 cm

2
. Edging may be placed between the retro reflecting 

surface and the fluorescent surface. It may be continuous or otherwise, and having not 
more than 5 mm wide. 
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(5)  5.4.2.3.1, Page 5 
 
 To replace “y” with “z” to be read as: 
 

  limit towards purple z 0.008 
 
(6)  Figure 1, Page 14 
 
 To replace the dimension of side of triangle ≥ 400 with 500 ± 50; and 
 
 To insert “Rigid” to red fluorescent area. 
 

 
 

Figure 1.  Shape and dimensions of the triangle 
 
MS 1409:1997 
Amd. 1 
Page : 2 of 2 
 



 

 

DEVELOPMENT OF MALAYSIAN STANDARDS 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 
standards and accreditation body of Malaysia. 
 
The main function of STANDARDS MALAYSIA is to foster and promote standards, 
standardisation and accreditation as a means of advancing the national economy, promoting 
industrial efficiency and development, benefiting the health and safety of the public, 
protecting the consumers, facilitating domestic and international trade and furthering 
international cooperation in relation to standards and standardisation. 
 
Malaysian Standards (MS) are developed through consensus by committees which comprise 
balanced representation of producers, users, consumers and others with relevant interests, 
as may be appropriate to the subject at hand. To the greatest extent possible, Malaysian 
Standards are aligned to or are adoption of international standards. Approval of a standard 
as a Malaysian Standard is governed by the Standards of Malaysia Act 1996 [Act 549]. 
Malaysian Standards are reviewed periodically. The use of Malaysian Standards is voluntary 
except in so far as they are made mandatory by regulatory authorities by means of 
regulations, local by-laws or any other similar ways. 
 
For the purposes of Malaysian Standards, the following definitions apply: 
 
Revision:   A process where existing Malaysian Standard is reviewed and updated which 
resulted in the publication of a new edition of the Malaysian Standard. 
 
Confirmed MS:  A Malaysian Standard that has been reviewed by the responsible 
committee and confirmed that its contents are current. 
 
Amendment: A process where a provision(s) of existing Malaysian Standard is altered.  The 
changes are indicated in an amendment page which is incorporated into the existing 
Malaysian Standard.  Amendments can be of technical and/or editorial nature. 
 
Technical corrigendum:  A corrected reprint of the current edition which is issued to correct 
either a technical error or ambiguity in a Malaysian Standard inadvertently introduced either 
in drafting or in printing and which could lead to incorrect or unsafe application of the 
publication. 
 
NOTE: Technical corrigenda are not to correct errors which can be assumed to have no consequences in the application 
of the MS, for example minor printing errors. 

 
STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, distribute 
and sell Malaysian Standards. 
 
 
For further information on Malaysian Standards, please contact: 
 
 
Department of Standards Malaysia OR SIRIM Berhad 
Ministry of Science, Technology and Innovation (Company No. 367474 - V) 
Level 1 & 2, Block 2300, Century Square  1, Persiaran Dato’ Menteri 
Jalan Usahawan  Section 2, P. O. Box 7035 
63000 Cyberjaya  40700 Shah Alam 
Selangor Darul Ehsan  Selangor Darul Ehsan 
MALAYSIA  MALAYSIA 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
http://www.jsm.gov.my    http://www.sirim.my  
E-mail: central@jsm.gov.my  E-mail: msonline@sirim.my 
 



MS 1409 : 1997

i

CONTENTS

Page

Committee representation .......................................................................... ii

Foreword .................................................................................................... iii

1 Scope ......................................................................................................... 1
2 Definition ................................................................................................... 1
3 Sampling ................................................................................................... 2
4 General requirements ............................................................................... 2
5 Requirements ........................................................................................... 3

6 Marking and packing ................................................................................ 8

Figures

1 Shape and dimensions of the triangle ...................................................... 15
2 Shape and dimensions of the support ...................................................... 16
B1 The CIE angular system for specifying and measuring

retro-reflectors .......................................................................................... 17
B2 A representation of a goniometer mechanism embodying the CIE angular

system for specifying and measuring retro-reflectors ................................ 18
B3 Position of reference, illumination and observation

axis ........................................................................................................... 19

B4 Position for the angles δ, α and η ............................................................. 19

Appendices

A Determination of the roughness of a road surface (‘sandy
beach’) method ........................................................................................ 9

B Method for measurement of the CIL of the retro-reflecting
device ...................................................................................................... 11

C Determination of the luminance factor of the

fluorescent material ................................................................................. 13
D Test of the weather-resistance of the luminance factor

and the colour of the fluorescent material ............................................... 14



MS 1409 : 1997

ii

Committee representation

The Plastic Industry Standards Committee under whose supervision this Malaysian Standard was prepared,
comprises representatives from the following Government Ministries, trade, commerce and manufacturer
associations and the scientific and professional bodies.

Federation of Malaysian Consumer Associations

Federation of Malaysian Manufacturers

Institut Kerja Raya Malaysia

Institution of Engineers, Malaysia

Kumpulan Teknologi Plastik, SIRIM

Malaysian Plastics Manufacturers Association

The Plastic and Rubber Institute

Universiti Sains Malaysia

The Working Group which prepared this Malaysian Standard consists of the following representatives:

Dr. Chan Boon Lye (Chairman) Institut Penyelidikan Getah Malaysia

Encik Ahmad Fuad Rahman Azman Hamzah Plastic Sdn .Bhd.

Encik Yap Fuan Seng Perlis Cosolidated Sdn. Bhd.

Encik Rosle Yaakob Component of Material Testing Group

Encik Mohd Yassin Haji Attan Usra Tampi (M) Sdn. Bhd.

Encik Syed Omar Malaysian German Auto Equipment

Encik A. Kandiah Automobile Association of Malaysia

Encik Mohammad Abdullah Negatrend Sdn. Bhd.

Encik Nik Mohd Zaharin Nagatrend Sdn Bhd.

Cik Jackie Chew Delloyed Ind. Sdn. Bhd.

Encik Ramu a/l Palsamy APM Plastics Sdn. Bhd.

Encik Fong Yee Kai APM Plastics Sdn. Bhd.

Encik Abd. Aziz Shamsuddin Jabatan Pengangkutan Jalan

Puan Norafiza Saim/Pn. Khatijah Hashim SIRIM Berhad
(Secretary)



MS 1409 : 1997

iii

FOREWORD

This Malaysian Standard was prepared by the Working Group on Plastic Products for
Electronic and Automotive Application established under the authority of the Plastics Industry
Standards Committee.

This standard specifies the technical requirements for emergency triangular reflector for motor
vehicles.

In the preparation of this standard, reference were made to the following standards and
technical regulations:

(1) JPJ Regulation 101A L.N 170/1959. Paragraph (3), (4) and (5).

(2) ECE, Uniform Provisions for the Approval of Advance-Warning Triangles of the
United Nations Agreement Concerning the Adoption of Uniform Conditions of Approval and

Reciprocal Recognition of Approval for Motor Vehicle Equipment and Parts (1996).

This Malaysian Standard shall supersede and replaces MS 31 : 1971 ‘Specification for
advance warning triangle to indicate temporary obstructions and MS 1391 : 1996(P)
‘Specification for emergency triangular reflector for motor vehicles.
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SPECIFICATION FOR EMERGENCY TRIANGULAR REFLECTOR
FOR MOTOR VEHICLES

1. Scope

1.1 This Malaysian Standard prescribes the requirements for reflectorised warning
triangle.   It includes performance tests as well as material tests.

2. Definition

2.1 Reflectorised warning triangle

Devices intended to be on board vehicles and to be placed on the carriageway in order to
signal, by day and night, the presence of a halted vehicle. (see Figure 1)

2.2 Type of triangle

Reflectorised warning triangles which do not differ in such essential respects as the trade

name or mark, the optical characteristics, the distinctive geometrical and mechanical features
of the design.

2.3 Retro-reflecting device

An assembly, ready for use, comprising one or more retro-reflecting units.

2.4 Front face of the device

The face carrying the optical units.

2.5 Axis of the reflectorised warning triangle

The straight line which, perpendicular to the front face of the triangle, passes through its
centre.

2.6 Fluorescent material

A material which, either in the mass or at the surface, when excited by daylight exhibits the
phenomenon of photo-luminescence ceasing rather shortly after excitation.

2.7 Luminance factor

The ratio of the luminance of the body considered to the luminance of a perfect diffuser under
identical conditions of illumination and observation.
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2.8 Coefficient of luminous intensity (CIL)

The amount of luminous intensity reflected in the direction considered, divided by the
illumination of the retro-reflecting device for the given angles of illumination, divergence and

rotation. The illumination is measured in a plane normal to the direction of the incident light*.

3. Sampling

3.1 The applicant shall submit four samples of the advance-warning triangle and at

least two protective covers if the advance warning triangles are to be supplied with protective
covers.

3.2 The applicant shall also submit two samples of the fluorescent material in which a
100 mm X 100 mm square can be inscribed and which are fully representative of the
reflectorised warning triangle.

4. General requirements

4.1 The triangle shall be open at the centre and shall comprise a red border composed
of an outer retro-reflecting strip and an inner fluorescent strip, the whole supported at a
certain height above the surface of the carriageway. The open centre and the fluorescent
and retro-reflecting strips shall be bounded by concentric equilateral triangular contours.

4.2 Triangles shall be so made that in normal use (on the road and when carried in the
vehicle) they retain the prescribed characteristics and their satisfactory functioning continues
to be ensured.

4.3 The optical and reflecting units of the triangle shall be adhered in situ. The various
parts making up the triangle shall provide good stability on the road. If a triangle has to be

folded in order to be placed in its protective cover, the movable parts, including supports,
shall not be detachable.

4.4 When the triangle is on the road, the front face of the triangle must be vertical. The
condition is deemed fulfilled if the triangle does not form an angle of more 5% than with the
base plane.

4.5 The front face of the triangle shall be smooth and easy to clean.

4.6 The triangle and its support shall not have sharp edges or corners.

*Translation from the French of the definition given in the "international Lighting Vocabulary, third edition, CIE
(International Commission on Illumination (ICI) publication No. 17 (E1.1), 1970’.
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5. Requirements

5.1 Shape and dimensions

5.1.1 Shape and dimensions of the triangle

5.1.1.1 The sides of the triangle shall not be less than 400 mm long.

5.1.1.2 The reflex reflecting units shall be arranged along the edge within a strip of an
unvarying width which shall be between 25 mm and 50 mm.

5.1.1.3 The surrounding edge of the triangle shall not be more than 5 mm wide and not
necessarily red-coloured.

5.1.1.4 The reflex reflecting strip may be continuous . If the strip is non continuous, the
free area of the supporting material must be red.

5.1.1.5 The fluorescent surface shall be continuous to the retro reflecting units. It shall be

arranged symmetrically along the three sides of the triangle. When in use, its surface area
shall not be less than 315 cm2. Edging may be placed between the retro reflecting surface
and the fluorescent surface. It may be continuous or otherwise, and having not more than
5mm wide.

5.1.1.6 The side of the open centre of the triangle shall have a minimum length of 70 mm.

5.1.2 Shape and dimensions of the support

5.1.2.1 The distance between the supporting surface and the lower side of the reflectorised
warning-triangle shall be not more than 300 mm.

5.2 Test of heat and low temperature resistance

5.2.1 The triangle, in its protective cover, if provided, shall be kept for 12 consecutive

hours in a dry atmosphere at a temperature of 60°C ± 2°C.

5.2.2 After the test, no cracking or noticeable distortion of the device shall be visible; this
applies in particular to the retro-reflecting device. The cover shall be readily open and shall
not adhere to the triangle.

5.2.3 After the heat-resistance test and subsequent storage for 12 consecutive hours at a

temperature of 25°C ±  5°C, the triangle, in its protective cover, is to be kept for another 12

hours in a dry atmosphere at a temperature of -40°C ± 2°C.

5.2.4 Immediately after removal from the coldroom, no fractures or any visible distortion
shall be noticeable on the device, especially on its optical parts. The triangle shall be easily
removed from its protective cover and shall neither tear nor adhere to it.

5.3 Measurement of the value of the CIL of retro-reflecting devices

5.3.1 All samples shall be left to stand for at least one hour of rest after subjected to the
heat resistance test before examined.
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5.3.2 The CIL value of the four samples of the advance-warning triangles submitted is
measured at an observation angle of 20' and at an illumination angle with the components V =

0°, H = ±5°.

5.3.3 For the measurement, it is assumed that the direction of illumination H = V = 0 for
the reflectorised warning triangle when positioning in use is parallel to the base plane and
vertical to the lower side of the triangle, which in turn is parallel to the said base plane.

5.3.4 The measurement shall be performed by the method described in Appendix B.

5.3.5 The two triangles which show the smallest and the largest CIL value during the

tests carried out in clause 5.3.4 shall be visually compared during daylight at a distance of 30
m by an observer having normal colour response with the other two samples submitted.
There shall be noticeable difference in colour or luminance between the fluorescent material
on the four samples.

5.3.6 The same two samples with the smallest and the largest CIL value shall be
subsequently subjected to the following tests:

5.3.6.1 Measurement of the values of CIL in respect of the observation and illumination
angles referred to in Clauses 5.3.6.1.1 and 5.3.6.1.2 according to the method described in the
method above. The visual inspection as indicated in Clauses 5.3.6.1.3 and 5.3.6.1.4 shall
then be performed.

5.3.6.1.1 The values of the CIL of reflex reflecting optical units shall not be less than those
given in the table below, expressed in millicandelas per lux, for the angles of divergence and
the illumination angles p shown:

Illumination angles

V

H

0°
or

0° ± 5

±20°

0°

0°

±30°

0°

±40°
     20’

Angles of divergence

1° 30’

8000

600

4000

200

1750

100

600

50

5.3.6.1.2 The CIL measured on random slices of 50 mm of the reflex reflecting device shall
be between extremes having a ratio not in excess of 2. These slices are taken between the

perpendiculars to the side of the triangle and passing through the corresponding apexes of

the central aperture. This divergence of 20' and to illumination angles of V= 0°, H = 0° or 5 ±

and V = ±20°, H = 0°.

5.3.6.1.3 Diversity of luminance at angles of illumination of V = 0°, H = 1° 30' and V = 0, H=

± 40° shall be tolerated on condition that the triangular shape remains clearly discernible, for

an angle of divergence of 20' and an illumination of approximately 1 lux.

5.3.6.1.4 The measurements referred to above shall be performed by the method described
in Appendix B.



MS 1409 : 1997

5

5.3.6.1.5 The measurement of the luminance factor shall be carried out according to the
method described in Appendix C.

5.4 Colour tests

5.4.1 The sample from the above test with the highest CIL value shall be examined.

5.4.2 Colour of reflex reflecting devices.

5.4.2.1 The colour of the retro-reflecting devices to be tested in accordance with Clause
5.4.2.3. may be ascertained visually by observers having normal colour-response, by means
of comparison with coloured lights the trichromatic co-ordinates of which adequately be within

the colour limits defined in Clause 5.4.2.3.1.

If any doubt remains after this test, compliance with the colourimetric requirements shall be
verified by determining the trichromatic coordinates of the most doubtful sample.

5.4.2.2 Colour of the fluorescent material.

The colour of the fluorescent material to be tested according to 5.5.2. of this standard may be

ascertained visually by observers having normal colour-response, by comparison with
fluorescent materials the trichromatic coordinates of which adequately be within the colour
limits defined . The illumination and observation of the samples shall be carried out in the

measuring geometry 45°/ 0°, and the illuminance shall be chosen so as to ensure photopic
vision.

If any doubt remains after this test, compliance with the colourimetric requirements shall be

verified by determining the trichromatic coordinates of the most doubtful sample.

5.4.2.3 Retro-reflecting device shall be made of material coloured red in the mass.

5.4.2.3.1  When the retro reflecting device is illuminated by the CIE standard illuminant A,

with an angle divergence of 1/3° and an illumination angle V = H = 0°, or, if this produces a

colourless surface reflection, an angle V = ± 5°, H = 0°, .the trichromatic co-ordinates of the

red reflected luminous flux shall be within the following limits:

limit towards yellow y ≤ 0.335

limit towards purple y ≤ 0.008* ,

The testing of the color shall be carried out according to the method described in Appendix B

These figures will be modified, if necessary, touring them into line with those to be adopted by
CIE/E-1.3.3.

5.4.2.3.2 If any doubt remains after this test, compliance with the colourimetric, specification
shall be verified by determining the trichromatic co-ordinates of the most doubtful sample.

5.5 Fluorescent materials

5.5.1 The fluorescent materials shall either be coloured in the mass or take the form of
separate coatings applied to the surface of the triangle.
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5.5.2 When the fluorescent material is illuminated by the CIE standard illuminant C, the
trichromatic co-ordinates of the light reflected and emitted by the fluorescence shall be within
an area of which the corner points are determined by the following co-ordinates (the angle of

illumination being 45° and the observation being made at an angle of 90° to the sample

[45°/0° measuring goemetry]):

Point 1 2 3 4

x

y

0.690

0.310

0.595

0.315

0.569

0.341

0.655

0.345

.
The testing of the colour shall be carried out according to the method described in 5.4.2.2.  Test of clearance to
ground

5.6 Test of clearance to ground

5.6.1 For this test, the apparatus shown in Figure 2, which has the form of an inverted
hollow pyramid, shall be placed on a horizontal base plane.

5.6.2 The individual supports to the ground shall be placed one after another in the
square hole O of the test apparatus. During the test of each support, it shall be required to
find a position of the test apparatus in relation to the advance-warning triangle and its

supporting device, which is favourable for the triangle and which ensures that:

( a)  All supports are resting simultaneously on the base plane,

( b) Outside the area covered by the test apparatus, the distance between the base
plane and parts of the triangle as well as of the supporting device is at least 50 mm (with the
exception of the supports proper).

5.7 Mechanical rigidity test

5.7.1 When the triangle has been set up as required by the manufacturer and its bases
are firmly held, a force of 2 N shall be applied to the apex of the triangle parallel to the
supporting surface and normal to the lower side of the triangle.

5.7.2 The apex of the triangle shall not move than 5 cm in the direction in which the force
is exerted.

5.7.3 After the test, the position of the device shall not be significantly different from its
original position.

5.8 Test of resistance of the retro-reflecting device

5.8.1 One sample other than those referred to in Clause 5.3.6 above shall be subjected

to
the test.
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5.8.2 The triangle-collapsible triangles are to be assembled as for use - shall be

immersed for 10 minutes in water having a temperature of 50°C + 5°C, with the highest point
of the upper part of the illuminating surface being about 20 mm below the water surface.
Immediately afterwards this retro-reflecting device shall be immersed under the same

conditions in water having a temperature of 25°C + 5°C.

5.8.3 After this test, no water shall have penetrated to the reflecting surface of the retro-
reflecting device. If a visual inspection clearly reveals the presence of water, or in case of
doubt the value of the CIL shall again be measured under the same conditions as specified in
Clause 5.3, after the retro-reflecting device has been gently shaken to remove excess water
from the outside. The CIL value shall not have diminished by more than 40 per cent of the

values recorded before the test.

5.8.4 If the visual inspection does not reveal the presence of water, or in case of doubt
the value the CIL shall again be measured, after the retro-reflecting device has been gently
shaken to remove excess water from the outside . The CIL shall not have diminished by more
than 40 per cent of the values recorded before the test.

5.8.5 Test of resistance of the accessible reverse side of the mirror-backed retro-

reflecting device.

The reverse side of the retro-reflecting device shall be brushed with a hard nylon brush and
then covered or thoroughly wetted for one minute with a mixture of 70 per cent n-heptane and
30 per cent toluene. The fuel shall then be removed and the device allowed to dry. As soon
as evaporation is completed, the reverse side shall be brushed with the same brush as
before. The value of the CIL shall then be measured under the same conditions as specified

in clause 5.7.3, after the whole surface of the mirror-coated reverse side has been covered
with Indian ink. The CIL shall not have diminished by more than 40 per cent of the values
recorded before the test.

5.9 Water test, Test of resistance to fuels, and Test of stability against wind

5.9.1 The second sample, other than those referred to in Clause 5.3.6 above shall be
subjected to these tests.

5.9.2 Water test

5.9.2.1 The triangle-collapsible reflectorised warning triangle shall be immersed flat for two

hours on the bottom of a tank containing water of 25°C + 5°C, with the active face of the
triangle showing upwards and being 5 cm under the surface of the water. The triangle shall
then be removed and dried. No part of the device may exhibit clear signs of deterioration

which might impair the effectiveness of the triangle.

5.9.3 Test of resistance to fuels

5.9.3.1 The triangle and its protective cover shall be immersed separately in a tank
containing a mixture of 70 per cent n-heptane and 30 per cent toluene. After 60 seconds they
shall be removed from the tank and drained of excess liquid. The triangle shall then be placed
in its cover and the unit shall be laid flat in a still atmosphere. When completely dry, the

triangle shall not adhere to its protective cover, and there shall be no visually noticeable
change on its surface and shall not present apparent detrimental modifications. However,
slight surface cracks may be tolerated.
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5.9.4 Test of stability against wind

5.9.4.1 The triangle shall be set up in a wind tunnel, on a base measuring about 1.50 m by
1.20 m formed of a road surface as normally used by the competent authorities. This surface

shall be characterized by its geometric roughness HS = 0.5 mm + 0.05 mm, which shall be
defined and determined by the so-called "sandy beach" method according to Appendix A.

5.9.4.2 When set up in this manner, the advance-warning triangle shall be subjected for
3minutes to an air stream exerting a dynamic pressure of 180 Pa (about 60 km/h under
normal conditions) parallel to the supporting surface, in a direction which seems to be most
unfavourable for the stability.

5.9.4.3 The triangle shall:

5.9.4.3.1 Neither overturn,

5.9.4.3.2 Nor shift. Slight shifting of the points of contact with the road surface by not more
than 5 cm, however, shall be allowed.

5.9.4.3.3 The triangular part of the device shall not rotate through more than 10° round a
horizontal axis or a vertical axis from its initial position.

6. Marking and packing

6.1 Every triangle and its protective cover shall, bear the trade mark of the applicant
and such marking shall be clearly legible and be indelible.

6.2 The triangle shall be required to be accompanied by a protective cover in which it
shall be placed when not in use, for protection against impact and external agents, especially
during carriage.

6.3 Each triangle shall be required to be accompanied by a copy of the instructions for

use or printed on the protective cover itself.
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Appendix A

Determination of the roughness of the road surface (‘sandy beach’)
method

A1. Purpose of the method

A1.1 The purpose of this method is to describe and to determine to a certain extent the
geometric roughness of the part of the road surface on which the advance-warning triangle is

placed during the test of stability in wind.

A2. Principle of the method

A2.1 A known volume V of sand is spread evenly on the carriageway in the form of
circle. The ratio of the volume used to the area S covered is defined as "mean sand depth"

HS and is expressed in mm.

HS =  
V

S

A2.2 The test is carried out by means of round-grain, dry sand and having a grain size

between 0.160 m and 0.315 mm. The volume amounts to 25 ml + 0.15 ml. The sand is
spread out over the surface where the test is carried out by means of a flat, circular disc with
a diameter of 65 mm, and the other being provided with an appropriate handle. If the diameter
of the circular area covered with sand is D mm, the mean sand depth will be calculated in
accordance with the formula.

HS =  
V

 
25

D
 10 mm

π

A3. Performance of the test

A3.1 The surface on which the test is to be carried out must be dry and initially be
brushed with a soft brush to remove any dirt or loose gravel.

A3.2 The sand which has been firmly filled into an appropriate receptacle is then poured
on the surface to be tested in a single heap. The sand is then carefully spread out on the
surface by means of repeated circular movements of the rubber faced disc so as to form the

largest possible round area covered with sand. The sand will then fill all depressions and
hollows.

A3.3 Two diameters, at right angles to one another, of the ‘beach’ thus formed are
usually measured. The mean value is rounded off to the nearest 5mm, with the depth of the
sand HS being calculated according to the formula given in clause A2.2.

A3.4 Six tests of this kind are carried out on the supporting surface, with the parts to be

tested being distributed over the surface to be tested as evenly as possible. The overall mean
of the results obtained is given as the mean sand depth HS of the road surface where the
advance- waming triangle has been placed.
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Appendix B

Method for measurement of the CIL of the retro-reflecting device

B1. Dimensional and physical specification for the photometry of
retro-reflectors

B1.1 The ClE-angular system as shown in Figure B1 shall be used. An adequate support
(goniometer is demonstrated in Figure B2.)

B1.2 The measuring distance shall be chosen in such an order that at least the limits for

the angles α, γ and η given in Figure B3 and Figure B4 are respected, but not lower than 10,
or its optical equivalent.

B1.3 The illuminance at the retro-reflector

The illuminance over the useful area of the retro-reflector, measured perpendicular to the

incident light shall be sufficiently uniform. A check on this condition requires a measuring
element, the sensitive area of which is not greater than one-tenth of the area to be examined.
The variation in the value of the illuminance shall then comply with  the condition:

max. value  ≤ 1.05
min. value

B1.4 The colour temperature and the spectral distribution of the source

The source used for illuminating the retro-reflector shall as far as possible represent the CIE
illuminant A, both in terms of colour, temperature and spectral power distribution.

B1.5 The photometer head (measuring element)

B1.5.1 The photometer head shall be corrected to the spectral luminous efficiency for the

CIE standard photometric observer in photopic vision.

B1.5.2 The device shall not show a perceptible change in local sensitivity within the area of
its aperture; otherwise suitable provisions must be added, e.g the application of a diffusing
window at a certain distance in front of the sensitive surface.

B1.5.3 Experience has shown that non linearity of photometer heads may be a problem
with the very small light quantities which are the rule in the photometry of retro-reflectors. A

check at comparable illuminance levels on the photometer head is recommended.

B1.6 The influence of a regular reflection

The amount and distribution of the regular reflection from the surface of the retro-reflector
depends on the flatness and the gloss of the surface. In general, regular reflection is best
avoided when the reference axis is placed so that the regular reflection is directed on the

opposite side of the source from the photometer head (for example with β1 = -5°).
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B2. Measurement precautions in the photometry of retro-reflection

B2.1 Residual and stray light

B2.1.1 Since very low light levels are to be measured, special precautions are needed to
minimize errors due to stray light. The background to the sample and the framework of the
sample holder should be matt black and the field of view of the photometer head and the
spread of light from both the sample and the source should each be restricted as much as
possible.

B2.1.2 Reflections from the floor and walls which occur over the relatively long test
distances used must be screened from both the sample and the photometer head by baffles.

The importance of looking from the photometer head to check for sources of stray light cannot
be over emphasised.

B2.1.3 A valuable aid to reducing the amount of stray light in the laboratory is to use a
slide projector type of optical system for the light source. With this, an iris diaphragm or
suitable sized apertures may be used in the optical system to restrict the illuminated area at
the sample to the minimum size needed to prove uniform illuminance over the sample.

B2.1.4 Residual stray light should always be allowed for by measuring it when the sample
is covered by an opaque matt black paper of the same size and shape or a special black
surface suitably oriented with a light trap. This value should be subtracted from that measured
on the retro-reflector

B2.2 Stability of the apparatus

B2.2.1 The light source and photometer head should remain stable throughout the period

of the test. Since the sensitivity and the adaption to the V (λ) function of most photometer
heads change with temperature, the laboratory ambient temperature should not vary
significantly during this period. Sufficient time should always be allowed for the apparatus to
stabilise before commencing measurements.

B2.2.2 The power supply to the light source should be adequately stabilised so that the
luminous intensity of the lamp can be maintained throughout the test to within the required
accuracy for the work.

B2.2.3 A useful check on the over-all stability of the reflex photometer during a series of
tests is to make periodic measurements of CIL values of a stable reference standard.

B2.2.4 Another technique is to incorporate in the apparatus an auxiliary detector to check

or monitor the output of the light source. Although the output from the auxiliary detector can
be checked for any change in reading, a useful refinement is to use the output to alter
electronically the sensitivity of the main reflex photometer head and compensate
automatically for changes in the light output of the source.
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Appendix C

Determination of the luminance factor of the fluorescent material

C1. For the determination of the luminance factor, the sample shall be illuminated by a

light source of the CIE illuminant C, at an angle of illumination of 45° to the normal and the
light emitted by luminosity and reflection observed in the direction of the normal (geometry

45°/0° ) shall be measured. The luminance factor may then be obtained as follows:

C1.1  By putting the luminance L of the sample into relation to the luminance Lo perfect

diffusser whose luminance factor βo is known under identical conditions of illumination and

observation; the luminance factor β of the sample then results from the formula:

β β =  
L

L
 .

o
o

C1.2 When the colour of the fluorescent material has been colourimetrically determined
in

5.4.2.2 from the ratio of the tristimulus value of the perfect diffuser Yo; in this case it is

β =  
Y

Yo
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Appendix D

Test of the weather-resistance of the luminance factor; and of the colour
of the fluorescent material

D1. One of the samples of the fluorescent material submitted according to 3.2 shall be

subjected to a temperature and irradiation test described in ISO 105 : 1978 until the contrast
No. 4 of the grey scale has been reached for the reference sample No.5.

D1.1 After this test, the colour co-ordinates of the fluorescent material shall comply with
the colour specification in 5.5.2. The luminance factor shall be at least 30% and shall not

increased by more than 5% compared with the value ascertained according to Appendix C.

D1.2 The sample shall not exhibit any visible damage such as cracks, scaling or peeling
of the fluorescent material

D1.3 If the fluorescent material is an adhesive film which had already successfully
passed the above mentioned tests in a previous approval test, the test need not be repeated.
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Figure 1.  Shape and dimensions of the triangle
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Figure 2.  Shape and dimensions of the support
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Figure B1.  The CIE angular system for specifying and measuring retro-reflectors.
(The first axis is perpendicular to the plane containing the observation axis and the
illumination axis.  The second axis is perpendicular both to the first axis and to the

reference axis.  All axes, angles and directions of rotation are as shown).
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Figure B2.  A representation of a goniometer mechanism embodying the CIE

angular system for specifying and measuring retro-reflectors.
 (All angles and directions of rotation are as shown).
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Figure B3.  Position of reference, illumination and observation axis

Figure B4.  Position for the angles δδ, αα  and ηη
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