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ABSTRACT:
In some circles, the narrow minded approach to applying horizontal longitudinal painted
pavement markings has remained static, almost from concept. At the most basic level, the
interpretation has been to apply a marking that will have a (budget fit) expectation of
remaining visible for an anticipated period of time and channel traffic from place to place,
within a defined transverse boundary.

Poor performing products, created sixty years ago, should have been improved by now, or
should have been superseded with safer attribute products and more durable product
systems.

This paper presents some proven alternative measurably-safe high performance pavement
marking systems and field testing results from these true ‘long life’ systems.
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Long Life  -  Thick, or Safe?
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Bob Carnaby
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Potters Asia Pacific

Abstract:
In some circles, the narrow minded approach to applying horizontal longitudinal painted pavement
markings has remained static, almost from concept. At the most basic level, the interpretation has been
to apply a marking that will have a (budget fit) expectation of remaining visible for an anticipated period
of time and channel traffic from place to place, within a defined transverse boundary.

Poor performing products, created sixty years ago, should have been improved by now, or should have
been superseded with safer attribute products and more durable product systems.

This paper presents some proven alternative measurably-safe high performance pavement marking
systems and field testing results from these true ‘long life’ systems.

Be Advised
The NSW RTA has recently issued their new Spec R145, which supersedes both R141 and R146. This
new Spec lists performance measure requirements for initial dry-retro measurement minimum of
250mcd/lux/m². After 12 months of trafficking the requirement is a minimum 200mcd/lux/m².
Intervention (fail) levels over the term of each contract are set at 150mcd/lux/m² dry-retro,
80mcd/lux/m² wet-retro, and 40BPN skid resistance.

Be advised that the conventional marking systems that you are currently applying may not meet these
high performance requirements. Also be advised that other State Road Authorities are considering
similar moves.

Introduction
We are no longer happy to use a crank handle to start the engine of our motor vehicle. We have
refrigerators in every house that have replaced the need for a daily delivery of a block of ice. A range of
sophisticated communication options have replaced Morse code. And so it should be with pavement
markings. Things get better.

The two ‘standard’ materials used for pavement marking in Australia, from the early 50’s to the mid
90’s, were either solvent based paint or thermoplastic. It was basically only solvent paint that was
available for the first twenty of these years. Thermoplastic did not appear on the Australian scene until
the early 70’s and tended to be initially used in some busy city areas where traffic volumes dictated the
requirements of faster cure time and longer wear. As time went by, in some States the use of
thermoplastic spread to rural townships and to some other specific rural applications. Solvent based
paint was generally used for all other pavement marking applications.



Where solvent based paint was found to be non durable, requiring remarking as often as three times each
year in some applications, thermoplastic was seen to last for years. This observation, lead to the term
‘long life’ being applied to thermoplastic pavement markings.

Both materials were married with a surface application of glass beads to provide a level of night time
visibility, through vehicle head lamp illumination. Thermoplastic also contained an intermixed loading
of glass beads that became exposed as the markings eroded due to traffic and meteorological wear.

Embedded into each kilometer of painted lines are millions of tiny glass beads; each acting as tiny
mirrors, reflecting the headlamp beams back to the driver. Traditionally glass beads, with a diameter of
0.3 to 0.4mm have been used on painted markings, for this very purpose and have proven very effective
at providing clear road delineation at night time in dry conditions. The problem was, that once it started
to rain (right at the time that you need as much visual information as you can get about the roadway
ahead), these lines became virtually invisible. The reason for this is that under wet conditions the tiny
beads became covered in a film of water that effectively stopped the light from being reflected back to
the driver.

Value Management Study
In November 1995, the NSW Roads and Traffic Authority, at the direction of the State Minister for
Roads, commissioned the Department of Public Works and Services’ Production Evaluation Unit, to
identify key problem areas, review current practices and examine potential improvement options, so that
a strategy could be developed to ensure road delineation would provide all the necessary functions.
These functions included the requirement for visibility of road markings during both day and night
conditions, particularly in wet weather. Participants of the Study included a wide range of industry
experts from across Australia. Evidence at the study was presented by many, but the most compelling
was presented by RTA Staff, who had been conducting large scale field trials on a variety of road
surfaces, using a variety of waterborne traffic paint and glass bead products, in various environmental
conditions. As a result of this study, 1mm wet-night-visible sized glass beads and durable waterborne
traffic paints were introduced to the road-marking specification in NSW.
NOTE: 1mm glass beads are now referred to in the Australian Standard AS/NZS2009;2006 as Type D or Type D-HR.

Have we run out of ideas?
From the 1970’s to the mid 1990’s, there is no doubt that the commonly known road safety campaign
initiatives have played a significant part in dramatically reducing road trauma. But in the past five or so
years, the graphed line has begun to flatten and appears to quite possibly be on the increase.  So the
question needs to be asked, are we running out of ideas?

The answer to this question is of course, no.  As members of the Roadmarking Industry are well aware,
one aspect of road safety that has been and continues to be overlooked is roadmarking.  The experts all
agree that road markings are very much to do with improving road safety and are not merely just another
road maintenance activity and, as such, should be funded accordingly. Visibly safe road marking can
and should exist in all conditions, day or night, wet or dry.  Unfortunately however, based on recently
conducted survey work, this does not always appear to be the case.

So, does inadequate road-marking funding contribute to highway collateral damage?  The European
Commission Director General thinks so, when he says, "Unfortunately, [the] potential benefit - and well
proven effectiveness - of road markings is not sufficiently exploited by the relevant decision makers [to
improve road safety]."

The majority of traffic fatalities in Australia occur at night. The death rate is estimated to be between
three to four times higher at night than during the day. The Australian Institute of Traffic Planning and
Management (AITPM) says that line marking, which is described as “an essential element of a modern
road system”, is the most cost effective road safety measure. Line marking can reduce car accidents by
as much as 60%, the report says, and with correct levels of contrast and brightness the reflective lines
can prevent crashes on bends, at night on rural roads. [‘Linemarking Standards -  Searching for Best Practice’,



May 2004]. Indeed, Paul Gibson, chairman of the NSW State Government StaySafe Committee agrees,
when he said, “I believe line marking is the most fundamental countermeasure ever introduced into road
safety. It’s not just about dividing a road, but it is the delineation of the edge of the road that has saved
lives”.

Research and Development Partnering
Soon after the NSW Specification had the upgrade change to waterborne paint and large sized glass
beads, Potters Industries initiated a new series of road marking field trials, in a partnership with the
NSW Roads and Traffic Authority’s Scientific Services Branch and the ACT’s Department of Urban
Services to test the bounds of pavement marking performance. From then to now, many combinations of
road markings have been applied to roads in the ACT and NSW, to develop better performing pavement
marking systems, materials and application methods. Performance data has been generated over the past
12 years.

Potters has not limited its R&D Partnering to only the RTA. Field trials have been arranged and applied
over these past years with Vicroads, Main Roads WA, Transport SA and Queensland Main Roads (Ref:
Annexure 1  -  Potters Australian Field Trials). Indeed, other suppliers and applicators have become
involved to assist with the development of ‘systems’. Much of the results of this work was covered in a
paper that was delivered at the 2006 RIAA Conference (Ten Years of R&D to Improve Road Safety).
This paper simply updates and summarises the results and demonstrates true ‘long life’ performance.

Summary of Some Earlier Results
When Potters first began partnering in field trials using large sized glass beads, performance measures
were limited to dry retroreflectivity. The use of 1mm sized glass beads was considered a foregone
conclusion that wet-retroreflectivity would naturally be provided (based on global research). There was
no wet-retro measurement procedure in existence at the time. Wet night drive-throughs or wet night
simulations, using a water truck, were used to provide reassurance.

Skid resistance measures were seen as an additional requirement and were added as field testing
progressed.

The following results were recorded.

Trial AU005. Fastrack 3427 Waterborne Paint and Visibead 2000VHR, applied April '99. Overall
average retroreflectivity over 53 months (Sept '03).

Barton Highway, Canberra.
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Above Early trial (applied 1999) performance results, using Type D-HR beads and waterborne paint.

Above:  PMMA and Type D-HR bead field trial on the Great Dividing Range, Lithgow

Retroreflectivity - Time - Road Alignment
Tuggeranong Parkway. North bound left side edgeline

Coarse 14mm Chipseal
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Above:  Thermoplastic and large D-HR glass bead testing.

Above:  Comparing performance results of Thermo and D-HR beads,
with HD21A WB paint and D-HR beads

AU011 at 51 months (April 2005)  -  Thermoplastic.
Accelerated wear testing by line placement.
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AU011 at 51 months (April 2005)  -  Part 2,
Compare Thermoplastic with HD21A Waterborne Paint.

Both lines have Visibeads and cushed quartz surface applied.
Accelerated longitudinal Test by line placement.
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In this longitudinal accelerated qwear test, we
compare the best performing Thermoplastic

marking with the best performing HD21A
Waterborne paint marking.

The paint marking has provided more consistency
in retroreflectivity than the thermo. The paint has

also performed better in skid resistance.

Skid Resistance  -  BPN

Marking       Initial  -  Low  -  Now
Thermo         48    -    45     -    50
HD21A          50    -    52     -     46

Intervention Level 150mcd/lux/m2



Long Gully Road, ACT, at 26 months and 3,600,000 lane vehicles. New chipseal.
Waterborne paints and D-HR BEADS

Above: An extract from Potters trial AU008, applied November 2000

Test Bristol 3427 & HD21 Fastrack Waterborne Paints on a new 12mm chipseal.
 Longitudinal left-side edge-line, on a left-curve road alignment.

(Accelerated wear testing)
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Accelerated wear testing by curved road line placement.
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Section 24 -  Waterborne Paint (3427 Bristol formulated),
with Visibeads and crushed quartz surface applied.
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Summary of Some More Recent Results
The following provides snapshots of some field trial results to date, and include ‘wet’ measures.

Trial AU017  Part 1
Applied in November 2003  -  Tuggeranong Parkway, Canberra. SB AADT 19,300, with 2.3% heavy
vehicles. Road surface is a course 14mm chipseal. Following picture show the results at 53 months, after
more than 22 million lane vehicle passes. (Left-side edge-line on a left-curved road alignment).

Trial AU017 at 53 months  -  Monaro HWY, 14mm chipseal.
PMMA and Type D-HR glass beads on a curved road alignment.

Tuggeranong Parkway
Monaro Highway

Tuggeranong Parkway 14mm chipseal.
PMMA and Visibeads

LH EL on a LH curved alignment
Dry Retororeflectivity
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Section 37 at 53 months
Best WB HD21A and Visibead performer

Dry  retro 172mcd  -  Wet retro 110mcd  -  BPN 54



Section 26 at 53 months
Best WB 3427 and Visibead Performer

Dry retro 232mcd  -  Wet retro 85mcd  -  BPN 55



Section 33 at 53 months
Best PMMA and Visibead Performer

Dry retro 292mcd  -  Wet retro  122mcd  -  BPN 51



Trial AU017  Part 2
Applied in November 2003  -  Monaro HWY, Canberra. SB AADT 6,300, with 8% heavy vehicles.
Road surface is a dense grade asphalt. Following picture show the results at 53 months, after more than
7 million lane vehicle passes. (Left-side edge-line on a left-curved road alignment).

Above: Photographed after 29 months of trafficking  -  Innovative thermoplastic formulated with
large sized beads  (AS/NZS2009 Type D_HR) intermixed.

AU017 at 42 months.
Monaro HWY Dense AC.

Thermoplastic
Dry retroreflectivity
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At RTA / Potters trial S000672, the following measurements have been reported to date. Markings are
applied to the Monaro HWY, ACT and are of waterborne paint, type D-HR beads and Potters anti-skid.
The pavement is of dense grade asphalt. The marking is applied as a left-side edge-line on a left-curve
alignment (to generate wear).  -  no pictures of these results available.

Measure Initial 6 months 12 months 17 months
Dry retroreflectivity 372mcd/lux/m2 301mcd/lux/m2 352mcd/lux/m2 282mcd/lux/m2
Wet retroreflectivity 204mcd/lux/m2 155mcd/lux/m2 138mcd/lux/m2 111mcd/lux/m2
Skid resistance 54BPN 49BPN 47BPN 50BPN

Pictured above: 3M All Weather Paint system, applied on Sydney’s M5, combine a thick film
application of White Knight Hi Dura paint, 3M AWP elements and Visimax beads to AS/NZS2009

Type D-HR.

High performance requirements from pavement markings are bringing together alliances of suppliers to
provide a range of premium grade products to form a potential  ‘systems’ solution.
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