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1. Introduction
1.1 Project Description
DPTI was invited to a pot hole repair demonstration on the 5 th of February
2018 in Adelaide, where Carboncor was introduced to Australia.
These pot hole repairs were then monitored over a three-month period by
various parties including DPTI, after proving successful, the next phase of
testing commenced. DPTI granted Carboncor permission to do an
installation on a public road at Carboncor’s cost with a view to evaluating
the cold asphalt product for the use on Australian roads. The aim of the
evaluation was to test and monitor Carboncor Cold Asphalt’s suitability for
routine road maintenance, permanent pothole repair, and as a
replacement for standard hot asphalt on new, existing and gravel roads
where more economical to do so.
Both the DPTI and Carboncor Australia entered into a formal agreement,
Contract 18C819, on the 5th of December 2018. This contract included, but
was not limited to, legal compliance and maintenance for a period of 12
months.

1.2 Product – Carboncor Cold Asphalt
Carboncor’s product is a water-based, environmentally-friendly cold mix
asphalt product. It is produced with anionic bitumen emulsion and
standard approved road aggregates. The IP protected technology also
incorporates an enhanced penetration-based carbon bonding system that
results in elevated binder strength and mix endurance.
The penetration bond with existing asphalt, road base aggregates,
concrete and most other porous surfaces results in a water proof surfacing.
Excellent skid resistance is provided by the textured surface and aggregate
quality used. The surfacing also provides for enhanced protection against
creeping, cracking and leaching of the road surface in all climate
conditions.
The standard road product has a shelf life in excess of 12 months if packed
in 25 Kg or 1 MT LDPE lined bags. As Carboncor are actively establishing

production units all across Australia, material can also be supplied as loose
bulk on tipper trucks, with a truck-loaded, or stockpile shelf life, when
covered by a tarpaulin, of up to 10 days before use.

1.3 Installation
Carboncor partnered with Adelaide Bitumen Contractors (ABC), as they had
previous experience with laying Carboncor through a paving machine.
A total of 31 tons was installed, in this project, into an area of 210m2, generally
at a nominal thickness of 30mm, though there was a section of 12m2 where
50mm nominal thickness was required. Standard asphalt placement and
compaction equipment was used to complete this work.

1.4 Project Recourses
The following personnel were in attendance during the installation
Department of Planning, Transport and Infrastructure, South Australia.
Hugo van Loon - Senior Asphalt Engineer
Ian Allwright - Senior Surfacings Engineer, Pavements Engineering.
Carboncor Australia
Jim Layard – Group CEO
Johan Potgieter – Sales and Marketing Director
Brent Loftus – Technical Manager
Ian Stewart – Sales Agent
Ewan Edwards – Product and Installation Engineering Manager
Adelaide Bitumen Contractors
Daniel Robinson – Owner/Manager
Jason Robinson – Owner/Manager

1.5 Contract Type
Minor Construction and Service
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2. Details of Contract
2.1 Scope of works
2.1.1

Planned

2.1.2 Revised

1. Mill and replace wheel tracks in severely deformed areas to
demonstrate pothole repair capabilities.

1. Mill and replace wheel tracks mid lane and shoulder areas to
demonstrate pot hole repair capabilities.

2. Overlay to demonstrate cohesion on existing asphalt layers
and prove capabilities to potentially replace hot asphalt on
new roads.

2. Overlay to demonstrate cohesion on existing asphalt layers
and prove capabilities to potentially replace hot asphalt on
new roads.

•

Traffic accommodation

•

Mill replace to a depth of 30mm

•

Overlay 30mm for 46m up to and including intersection
limits – Half width. East bound (refer figure below)

•

Line marking – (reinstatement within 7 days)

•

Traffic accommodation temporarily extended beyond
center line limits in some areas.

•

Mill and replace to a depth 30mm, with an area of 12m2
milled to 50mm, due to a severely compromised base.

•

Inlay of 30mm – 40mm on 38m up to and including
intersection limits – Half width. East bound (refer figure
below)

•

Line marking – (reinstatement within 7 days)
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2.2 Contract challenges

2.5 As-built history

During preparation it was clear that the base and sub-base layers
were more severely compromised than had been anticipated. The
on-site decision was made to mill out extended areas adjacent to
the demarcated (Planned) patch work.

The road was initially constructed in 1937 as a flexible
granular pavement. In 1992 it was resealed using a PMB
14mm/ 7mm twin spray seal. Since then an increasing
amount of patchwork and repair has been required.

Typically, in civil/road construction, heavily
compromised base and sub-base failures, like the
areas encountered, would be excavated and
replaced with suitable material and stabilized. With
time limitations, and the available on-site resources,
the technical team decided to mill out certain areas
deeper than planned and replace the compromised
base with Carboncor.

2.3 Contract duration and defects liability
The DPTI-Carboncor contract specifies rectification of
any known defect or non-compliant works prior to the
expiry of the 12 month Defects Liability Period.

2.4 Site specific details
The project location was RN4238 Owen Road MM43.6.
This area receives an average of 450-500 mm of rain
per year.
A section of 92 meters of road was identified on Owen
Road at the Templers Road junction, just before the
intersection with the Horrocks Highway. The location is
north of Roseworthy, Gawler district, South Australia.
(see aerial photo depiction with road area marked in
red).

4

3. The Installation
3.1 Weather and climate
Weather Conditions

On the day

Average for the month

Minimum temperature

11ºC

11ºC

Maximum temperature

21ºC

27ºC

Rainfall

7mm – AM, sunny PM

16.2mm – Dec 2018

Severe crow’s feet / crocodile cracks due to underlying base failure.

Source: www.accuweather.com

3.2 Site inspection – Preceding construction
Following is a photographical overview of the typical deformation and
failures encountered on site during the site inspection.

The majority or the road had rutting between 15mm and 25mm, this poses
a very high risk to road users, especially in wet and rainy conditions.

In this section the fatigue was
especially severe. It was this
section that ultimately
needed to be milled to a
depth of 50mm.
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In this section, milling depth was increased to 50mm.

3.3 Site supervision – During construction
Equipment

Type

Specification

HAMM HD-14

Pneumatic tyre roller

3500 kg

VOGELE Super 800-3

Compact paver

1.2 to 5.3m screed, adjustable

Existing
asphalt
was milled
to a
standard
depth of
30mm.

Light rain was present in the morning. Ponding water
adjacent to the road was swept away before milling.

Cross section of the Left Wheel Track, where the water
and fine dust accumulation can very clearly be seen.

Carboncor
Cold Asphalt
running
through a
standard
Vogele
paver.
Compaction
was
completed
with a
pneumatic
tyre roller.
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3.4 Site inspection – Post-construction (Same day)

3.5 Site inspection – Post-construction
30 Days

60 Days
Heavy vehicle turning on earlier installed Carboncor….

Transverse joint

90 Days

……leaving no damage to the surface.
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4. Product Testing

Existing Asphalt Surfacing

Carboncor products are continuously tested worldwide
in both in-house and independent 3rd party
laboratories, ensuring continued compliance to
international ASTM & AASTHO standards for all duty road
types as a permanent wearing course installation, as
well as a “long term” maintenance and repair solution.

B

A

C

Carboncor 90 days after
installation
With Carboncor’s penetration bond,
no tack coat is needed for joint
sealing during installation.

A. Original asphalt
B. Repair done to original asphalt with hot asphalt
C. Carboncor installation after 90 day ageing.

Notice how NO cracks are being transferred from the old asphalt to
the new after 90 days.

Following the commissioning of the first Carboncor
manufacturing plant in Australia in mid-2018, samples of
both imported and locally produced material were sent
to a NATA accredited independent asphalt laboratory
in Perth for analysis. The tests showed that both materials
complied with the specification requirements of:
Main
Roads
Western
Australia
(MRWA)
Specification 504 Wearing Coarse AC10 (Freeways
and Highways).
The Institute of Public Works Engineering
Australasia (IPWEA)/ Australian Asphalt Pavement
Association (AAPA) Asphalt Specification – Dense
graded: Highways, Arterial, Industrial and Distributor
Roads AC10.
Carboncor continues to test and further optimize mix
designs, utilizing aggregate samples from all parts of
Australia to ensure smooth rollout of product mixing
plants throughout the country. Carboncor are also in
progress to complete additional performance testing
on various mix designs for specific applications in the
rural road and remote airports industry.
A sample test summary of Carboncor Cold Premix test
results is provided below.
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CARBONCOR COLD ASPHALT PREMIX - VOLUMETRICS/MARSHALL PROPERTIES
Mainroads Western
Typical
Australia Specification
Carboncor
504 Wearing
Cold Premix
Course AC10 (Freeways
Test Results
and Highways)

Test
Method

Test

WA 731.1

Compaction Temp ( C)

o

WA 730.1

Comments:

o

o

140 C - 170 C

140 C - 170 C

2.412

N/A

N/A

Bulk Density (tm )

2.301

N/A

N/A

Air Voids (%)

5.5

4.0% -7.0%

4.0% - 6.0%

V.M.A (%)

16.2

Min 15.0%

Min 15.0%
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WA 731.1

o

Ambient *

WA 732.2 Maximum Density (tm3)
WA 733.1

o

IPWEA/AAPA Asphalt
Specification- DENSE
GRADED: Highways,
Arterial, Industrial and
Distributor Roads AC10

V.F.B(%)

69.3

N/A

N/A

Stability (kN)

13.0

Min 8kN

Min 8kN

Flow (mm)

3.4

2.0mm - 4.0mm

2.0mm - 4.0mm

Bitumen Content (%)

5.3

5.1%-5.7%

5.0% - 7.0%

* Carboncor Cold Premix is installed at ambient temperatures - NoHeating or Solvents required.

5. General Observations
The following has been observed during the initial pot hole/overlay
demonstrations and the subsequent major public road installation:
-

-

Maintenance repairs are a permanent solution as evidenced
by the strong condition of pot hole repairs that was completed
in February 2018, where the Carboncor has not contracted to
create a path for water around the circumference even after
12 months, showing strong waterproof penetration bond to old
premix, as well as concrete areas.
For the road installation, other than in one spot where the base
was totally compromised and required additional milling to
50mm, the damaged road sections only needed milling to
30mm. The base was then compacted and Carboncor
installed without the use of tack/spray coatings. Typically with

-

-

-

-

alternate asphalt products the compromised road base would
have had to be milled out and replaced. At only 30 mm inlay
onto a compromised base, Carboncor performed adequately
as a major repair, while less than half the amount of material
was needed to achieve this.
The product uses water as the activating agent, with no
solvents whatsoever. This is one of several factors supporting
their environmentally friendly market positioning.
Standard paving equipment was used by the installers who
noted that with no heat and no smell, Carboncor was easy to
use, and contributed to a more pleasant work environment.
The installation was quicker than was expected for a number
of factors. Lighter weight compaction equipment, led to
quicker set-up and clear-up times; There was no delay in-spite
of inclement weather; and, the road opened to straight line
traffic immediately on completion.
The biggest advantage though, seems to be the flexibility that
working with a cold pre-mix product offers. It is neither time nor
temperature sensitive. Roads can be built and/or maintained
when the schedule calls for it, negating the need to pay
standing time while all activities are paused awaiting the arrival
of hot asphalt.

6. Conclusion
Through the installation, Carboncor has proved capable of
withstanding light and heavy duty traffic types and even though the
original road base was severely compromised, has showed little signs
of rutting, cracking, lateral movement or delamination from the
adjacent asphalt after 3 months.
As such DPTI is satisfied with the performance of Carboncor and an
endorsement is to be issued for use on South Australia roads.
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