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PREFACE 

This Standard was prepared by the Joint Australian/New Zealand Committee MS-049, 
Retroreflective Devices, to supersede AS 1906.3—1992, Retroreflective materials and 
devices for road traffic control purposes, Part 3: Raised pavement markers (retroreflective 
and non-retroreflective). 

This Standard is Part 3 in a series of Standards on retroreflective devices as follows: 

AS/NZS 
1906 Retroreflective materials and devices for road traffic control purposes 
1906.1 Part 1: Retroreflective sheeting 
1906.2 Part 2: Retroreflective devices (non-pavement application) 
1906.3 Part 3: Raised pavement markers (retroreflective and non-retroreflective) 

(this Standard) 
1906.4 Part 4: High visibility materials for safety garments 

The objective of this Standard is to provide road authorities, manufacturers and testing 
authorities with a uniform supply specification for raised pavement markers. 

This Standard does not cover self-illuminated pavement markers, such as those which 
incorporate light emitting diodes. 

The following are the principal changes and additions to this edition: 

(a) Revised classification methodology for marker coding and inclusion of temporary 
markers. 

(b) Introduction of higher photometric performance ‘Class C’ in Table 3.4. 

(c) Introduction of new colours green and blue, appropriate for use on Australian and 
New Zealand roads. 

(d) Introduction of provisions and performance requirements where claims are made in 
relation to the following: 

(i) Abrasion resistance. 

(ii) Flexural strength. 

(iii) Resistance to lens cracking. 

(e) Revised photometrics of Table 3.3 ‘Class B’. 

(f) Introduction of chromaticity Table 3.6 for marker retroreflectivity and additional 
colours in Table 3.1 luminance for marker body colour. 

Statements expressed in mandatory terms in footnotes to figures and tables are deemed to 
be requirements of this Standard. 

The term ‘normative’ has been used in this Standard to define the application of the 
appendix to which it applies. A ‘normative’ appendix is an integral part of the Standard. 
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FOREWORD 

Raised pavement markers are used to provide delineation in both day and night-time 
conditions with the addition of colour important to advise the motorist of differing 
requirements or circumstances. This revision of the Standard includes colour of both the 
marker body in daytime and the retroreflective device at night-time. 

This Standard is a performance specification for devices intended to provide night and day 
delineation by retroreflective and diffuse reflective means respectively, the latter type being 
referred to as ‘non-retroreflective raised pavement markers’. The Standard deals only with 
devices that are bonded to or inset in the pavement surface in locations where they are 
liable to be traversed by vehicle wheels. 

For the purpose of this Standard, permanent and temporary retroreflective markers consist 
of discrete devices of sufficiently small size as to be effectively a point source of light 
when viewed at normal night-time highway viewing distances. They may provide a degree 
of delineation during daylight owing to the contrasting colour, reflection and profile with 
respect to the pavement surface. Non-retroreflective markers primarily reflect ambient light 
during the day-time and to a limited degree when illuminated by vehicle headlights or 
roadway lighting at night. 

This description is not intended to limit the design or method of manufacture, provided that 
the devices can be satisfactorily type acceptance tested in accordance with Paragraph B2 
and conform with the requirements of Section 3, as applicable to retroreflective markers, 
non-retroreflective markers, or both. 

Retroreflective material for road signs is dealt with in AS/NZS 1906.1. Retroreflective 
devices for non-pavement application, frequently attached to marker posts and guard rails to 
aid road delineation, are dealt with in AS/NZS 1906.2. Retroreflective material for use on 
personal high visibility clothing is dealt with in AS/NZS 1906.4 and the manufacture of the 
signs is covered by AS 1743, Road signs—Specification. 

The coefficient of luminous intensity measurement procedure in this Standard requires 
measurement with entrance angles in both the vertical (1 = 0.25°) and horizontal  
(2 = 0° and 20°) planes and observation angle ( = 0.2° and 1.0°) in the vertical plane. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Retroreflective materials and devices for road traffic control purposes 
 

Part 3:  Raised pavement markers (retroreflective and non-retroreflective) 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard specifies the performance requirements for permanent and temporary 
retroreflective and non-retroreflective raised pavement markers, which are to be bonded 
directly to or otherwise affixed directly to the pavement surface, and are intended for 
permanent and temporary delineation purposes. 

Test methods are given in Appendices A to I. 

The Standard does not apply to materials and devices that are to be located above or to one 
side of the carriageway. Self-illuminating pavement markers are not included in this 
Standard. 

This Standard does not include pavement markers that are specifically designed for use on 
snow-covered roads (sometimes referred to as ‘depressible markers’, also known as ‘snow 
plowable markers’) but recommends reference to ASTM D4383. 

1.2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS 
1742 Manual of uniform traffic control devices 
1742.2 Part 2: Traffic control devices for general use 

2001 Methods of test for textiles 
2001.4.21 Method 4.21: Colourfastness tests—Determination of colourfastness to light

using an artificial light source (mercury vapour, tungsten
filament, internally phosphor-coated lamp) 

AS/NZS 
1580.601.1 Paints and related materials—Methods of test 
 Method 601.1: Colour—Visual comparison 

1734 Aluminium and aluminium alloys—Flat sheet, coiled sheet and plate 

ISO 
11664 Colorimetry 
11664-1 Part 1: CIE standard colorimetric observers 
11664-2 Part 2: CIE standard illuminants 

ISO/IEC Guide 
98 Uncertainty of measurement 
98-3 Part 3: Guide to the expression of uncertainty in measurement (GUM:1995) 

Full document details: AS NZS 1906.3-2017

http://www.avadocuments.com/doc/as-nzs-1906-3-2017
http://www.avadocuments.com/doc/as-nzs-1906-3-2017


AS/NZS 1906.3:2017 6 

COPYRIGHT 

ASTM 
D4280 Standard specification for extended life type, nonplowable, raised

retroreflective pavement markers 

D4383 Standard specification for plowable, raised retroreflective pavement markers 

CIE 
54 Retroreflection 
54.2 Part 2: Definition and measurement 

63 The spectroradiometric measurement of light sources 

179 Methods for characterizing tristimulus colorimeters for measuring the colour
of light 

1.3   DEFINITIONS 

For the purpose of this Standard, the definitions below apply. 

1.3.1   Coefficient of luminous intensity (CIL) 

The quotient, expressed in millicandela per lux (mcd/lx), obtained by dividing the reflected 
luminous intensity in the direction considered, by the illuminance at the retroreflective 
surface normal to the direction of the illuminating beam, for given observation and entrance 
angles. It is referred to as the ‘CIL value’ or R. 

1.3.2   Entrance angle (β) 

The angle between the straight line joining the reference point of the marker to the source 
of illumination and the retroreflector axis. In the CIE goniometer system, β is resolved into 
two orthogonal components, β1 and β2, where β1 lies in the (vertical) observation plane. 

1.3.3   Flexural strength 

The ability of a marker to resist fracture from deformation under load. 

1.3.4   Illuminance at the retroreflective surface 

The expression used conventionally to designate the illuminance produced by the source of 
light and measured in a plane perpendicular to the incident light beam and passing through 
the reference point. 

1.3.5   Luminance factor 

The ratio of the luminance of a surface to that of an ideal white diffusing surface when 
illuminated and viewed under the same conditions and viewing geometry. It is usually 
expressed as a decimal in the range 0 to 1. It may also be expressed as a percentage. 

1.3.6   Marker body 

The part of the marker that holds a retroreflective element in place or acts as the  
non-retroreflective marker. 

1.3.7   Observation angle (α) 

The angle between the straight line joining the reference point of the marker to the centre of 
the receptor (Y) and the straight line joining the reference point of the marker to centre of 
the source of illumination (see Figure 1.1). If the base of the marker is considered to be in a 
horizontal plane, the observation plane is vertical. 

1.3.8   Reference direction 

A line passing through the reference point, parallel to the longitudinal axis of symmetry, 
and lying in a plane parallel to the base of the marker. 
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1.3.9   Reference point 

The centre of the surface carrying the reflective elements. 

1.3.10   Retroreflective element 

A minimal optical unit or lens that produces retro reflection, for example, a cube corner or 
biconvex structure. 

1.3.11   Retroreflective marker 

A device which produces an effective point source of light at normal highway viewing 
distances by reflecting incident light in directions close to the direction from which it came. 

1.3.12   Snow plowable marker 

A marker designed to be positioned in or on the road in such a manner that the blade of a 
snow plough will not strip it off the surface. The horizontal dimensions of such markers are 
commonly up to 320 mm in length and 230 mm width. 

1.3.13   Temporary markers 

A marker designed to be installed for a short period of time to provide delineation prior to 
the installation of permanent line marking and markers. 

1.3.14   Terminal CIL value 

The minimum CIL value observed among the best performing 80% of a sample of 
retroreflective markers which has undergone conditioning under traffic in specified 
conditions for a specified period of time. 

1.3.15   Type acceptance 

A term applicable to raised pavement markers which have gained conformance subsequent 
to additional testing as specified in Appendix B. 

(Y) Receptor: α  = 1.0°

(x) Light source (A) Hor izontal p lane

Retroref lector axis

(Y) Receptor: α  = 0.2°

β
1 = -0.25°, β

2 = 0°

0.25°0.25°

 

(a)  Elevation showing β1 = 0.25° and  = 0.2° and 1.0° 

FIGURE  1.1 (in part)   TESTING GEOMETRY FOR PHOTOMETRIC PERFORMANCE  
FOR TYPE N AND G MARKERS 
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β1 = -0.25°/-1.0 and β2 = 0°

β
1  = -0.25° and β

2  = +20°

β 1
 = -0.25° and β 2

 = -20°

20°

20°

(Y) Receptor
α = 0.2° and α = 1.0°

Light
source (X)

The retroref lector axis  

(b)  Plan view showing β2 = 0°, +20° and 20° 

FIGURE  1.1 (in part)   TESTING GEOMETRY FOR PHOTOMETRIC PERFORMANCE  
FOR TYPE N AND G MARKERS 
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S E C T I O N  2    C L A S S I F I C A T I O N  

2.1   GENERAL CATEGORIES 

Raised pavement markers shall primarily be classified according to whether they are 
retroreflective or non-retroreflective, as follows: 

(a) Category D   A non-retroreflective marker of distinctive body colour designed for  
day-time use. 

(b) Category N   A retroreflective raised pavement marker designed for night-time use 
where body colour is unimportant. 

(c) Category G   A retroreflective marker where the marker body colour generally 
represents the colour of the primary retroreflective element combining the 
characteristics of both Type D and Type N markers. 

(d) Category S   A large glass spherical retroreflective marker with a round extended 
base. 

(e) Category T   A retroreflective pavement marker designed for temporary use to 
provide daytime and night-time guidance for the road user prior to the completion of 
permanent markings (see Section 4). 

2.2   RETROREFLECTIVE CLASS OF MARKERS 

Retroreflective markers shall have a secondary classification as follows: 

(a) Class A   An initial level of photometric performance as specified in Table 3.2. 

NOTE: Embedded glass bead technology may be used. 

(b) Class B   An intermediate level of initial photometric performance as specified in 
Table 3.3. 

(c) Class C   A high level of initial photometric performance as specified in Table 3.4. 

NOTE: Some glass bead marker technologies exhibit a relatively low initial retroreflective 
performance in testing but maintain good durability when tested according to Appendix B. Such 
markers should meet infield performance criteria when tested in accordance with Appendix B 
prior to other testing. 

2.3   TYPES OF MARKERS 

In addition to the classification in Clause 2.2, markers shall belong to one of the following 
types: 

(a) Type 1   One-way retroreflective markers, one colour. 

(b) Type 2   Two-way retroreflective markers, one colour. 

(c) Type 3   Two-way retroreflective markers, two colours. 

2.4   ADDITIONAL CLASSIFICATION 

2.4.1   Abrasion resistance 

If the manufacturer claims abrasion resistance, this should be classified ‘H’ to designate a 
pavement marker with a hard abrasion-resistant glass or ceramic surface coating for the 
retroreflective element designed to add durability of retroreflective performance. 
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2.4.2   Flexural strength 

If the manufacturer claims flexural strength resistance, this should be classified ‘F’ to 
designate a marker with sufficient longitudinal strength for application to flexible 
pavements. 

2.5   MARKER DESIGNATION 

2.5.1   Colour—Category D and G markers 

The colour of the marker body shall be marked as follows: 

(a) W—White. 

(b) Y—Yellow. 

(c) R—Red. 

(d) B—Blue. 

(e) G—Green. 

The body colour shall match one of the retroreflective lenses. Where there are two 
retroreflective colours, the other retroreflective lens colour shall also be noted in the 
marking as a second letter. For instance, if the body and one lens are white, and the marker 
has a second lens that is yellow, the marker would have the lettering ‘WY’. 

2.5.2   Classification marking 

Pavement markers shall be marked with their classification and additional details as 
follows: 

(a) Category, class and type, e.g. GC3 = denotes day/night marker exhibiting C Class 
retroreflective lens with different retroreflective colour on each side. 

(b) Additional detail—marker body colour and retroreflective lens colour (or colours), 
abrasion resistant lens, flexural strength, e.g. WY-H-F = white marker body, two 
colour retroreflective lenses white and yellow, with claimed abrasion resistance and 
flexural strength. 
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S E C T I O N  3    P E R F O R M A N C E  R E Q U I R E M E N T S  

3.1   GENERAL 

3.1.1   Sampling and testing sequence 

All samples shall be taken at random. Tests shall be carried out in the sequence and 
according to the sample sizes specified in Figure 3.1. Photometric, chromaticity and 
luminance testing shall be carried out for all colours. All other tests may be completed for 
the white example of a design if the only variation is colour and retroreflectivity. 

40 new markers
selected at random

Retroref lect ive CIL test*
20 markers
Appendix A

Marker
body colour
5 markers

Clause 3.2.3

Water
resistance
5 markers†

Appendix E

Compression
strength

5 markers†

Appendix I

Impact
resistance
5 markers

Appendix H

Resistance to
lens cracking

5 markers

ASTMD4280

Heat test
5 markers†

Appendix F

Abrasion
resistance‡

5 markers

ASTMD4280

Retroreflective
chromat ic i t y*

5 markers

Appendix C

Dimensions
5 markers

Clause 3.2.2

UV exposure
test

5 markers†

Appendix G

Longitudinal
f lex strength‡

5 markers†

ASTMD4280

Body
luminance

factor
5 markers

Clause 3.2.3

NOTES:
* Category N and G markers only.
† Category S spher ical dome markers excluded.
‡ Only required if marker claims this feature.
  

FIGURE  3.1   TESTING SEQUENCE AND SAMPLE SIZES 

3.1.2   Conformance criteria and further testing 

The following criteria shall apply: 

(a) If no more than one of the samples fail to meet the minimum CIL requirement by 15% 
or less at one of the specified viewing geometries, the sample shall be deemed to 
conform. 

(b) If no more than one of the samples fail to meet the minimum CIL requirement by 15% 
or less, at more than one of the specified viewing geometries, a new sample shall be 
taken for photometric testing. 

(c) If no more than one of the samples fail to meet the minimum CIL requirement by 
more than 15% at any of the specified viewing geometries a new sample shall be 
taken for photometric testing. 

The performance requirements for the marker body of both Category D non-retroreflective 
markers and Category G retroreflective markers shall be the same. 
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3.2   CONSTRUCTION 

3.2.1   General 

The markers should be constructed using materials that will sustain the continual impacts of 
traffic, resist the incursion of water and degradation caused by UV. 

The exterior of the marker shall not contain any projections which may be a hazard to tyres. 
The base shall be free of any substance or coating that may reduce its ability to bond to the 
adhesive recommended by the manufacturer. 

3.2.2   Dimensional requirements 

Height of the pavement marker (see Figure 3.2) shall be no greater than 25 mm. 

The width of the pavement marker measured at right angles to the intended direction of the 
traffic shall not be less than 90 mm nor greater than 130 mm. 

The length of the pavement marker measured parallel to the intended direction of traffic 
shall not be greater than 130 mm. 

Height

Width

Length

 

FIGURE  3.2   PAVEMENT MARKER DIMENSIONS 

The base of a marker which is not designed to be inset into the pavement shall be flat within 
an overall tolerance 1.5 mm. If the base has an embossed, ribbed or cellular pattern, this 
requirement shall apply to an imaginary surface passing through all low points of the 
pattern. 

The design of the marker should be such that it may be readily cleaned, its surface design 
unimpaired by protuberances or edges that may increase grime build-up. In cases of dispute, 
this should be determined by measuring CIL before and after washing. 
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3.2.3   Marker body chromaticity and luminance factor—Category D and G markers 

When a sample of five markers, is viewed under natural daylight conditions, the perceived 
body colour of Category D and G markers shall be that approximate match (rating 3 
according to Table 1 of AS/NZS 1580.601.1) with the designated colour as given in 
Table 3.1 and Figure 3.3. Test viewing should be carried out in accordance with 
AS/NZS 1580.601.1, Table 1. Measurement of the luminance factor of the marker body 
shall be carried out as specified in Appendix C. 

TABLE   3.1 

MARKER BODY COLOUR AND LUMINANCE 
FACTOR CIE CHROMATICITY COORDINATES 
(x, y) OF THE COLOUR SPACES AND MINIMUM 

LUMINANCE FACTOR—CATEGORY D 
AND G MARKERS 

Colour 
designation 

Chromaticity coordinates 
(CIE 2° Standard observer; 

CIE Illuminant D65; instrument 
configuration 45°a:0° or 0°:45°a) 

Luminance 
factor 

(minimum) 

White 
x 0.350 0.300 0.290 0.340 

0.60 
y 0.360 0.310 0.320 0.370 

Red 
x 0.690 0.595 0.571 0.658 

0.07 
y 0.310 0.315 0.339 0.342 

Yellow 
x 0.532 0.477 0.427 0.466 

0.40 
y 0.468 0.433 0.483 0.534 

Green 
x 0.230 0.291 0.209 0.013 

0.12 
y 0.754 0.438 0.383 0.486 

Blue 
x 0.078 0.198 0.240 0.137 

0.05 
y 0.171 0.252 0.210 0.038 
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FIGURE  3.3   CHROMATICITY LIMITS FOR THE MARKER BODY 
COLOUR DESIGNATIONS 

3.3   PERFORMANCE REQUIREMENTS 

3.3.1   Retroreflective performance 

3.3.1.1   Minimum coefficient of luminous intensity—Class A 

When a sample of 20 clean new markers is subjected to the CIL test specified in 
Appendix A for new Class A markers, the coefficient of luminous intensity when tested 
shall not be less than that specified in Table 3.2 for the corresponding colours. 
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