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OVERVIEW
In 2018, as part of a planned local authority maintenance and 
improvement programme to the local road system, Enfield 
council were keen to explore innovative sustainable engineering 
solutions to widen the range of products available for use within 
the local authority network. A location for resurfacing was 
identified within a busy commuter and bus route, containing a 
single lane round about which receives high levels of daily traffic 
as well as a well trafficked bus stop. The existing asphalt was 
removed and then replaced with a section of 35/14 hot rolled 
asphalt containing Macrebur products

The site Green Dragon Lane in the Enfield borough of London was 
selected. The site was split into four sections, with each section 
containing a different polymer product. MacRebur products MR6, 
MR8 and MR10 were compared to a commercial virgin PMB. The 
site sections were as follows: 
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SECTION 1 -35/14 Hot Rolled Asphalt 
containing standard bitumen plus 6% MR8

SECTION 2 -35/14 Hot Rolled Asphalt 
containing standard approved PMB

SECTION 3 -35/14 Hot Rolled Asphalt 
containing standard bitumen plus 6% MR6

SECTION 4 -35/14 Hot Rolled Asphalt 
Containing standard bitumen plus 6% MR10
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PHASE 1

The aim of the trials was to investigate the effects of MacRebur 
waste plastic additives and determine if they could be 
incorporated into asphalt mixes to extend the service life of bus 
stops within this borough, and potentially further afield – whilst at 
the same time delivering environmental benefits from recycling 
waste plastic. The trials would allow a direct comparison to be 
drawn between commercial polymer modifiers manufactured 
from virgin polymer and Macrebur waste polymer modifiers 
manufactured from recycled plastic. MacRebur products, which 
are manufactured from plastics destined for either incineration or 
landfill, are added to the asphalt mix to modify the performance 
of the asphalt once installed. As MacRebur products are added 
on a batch by batch basis, the volume of asphalt delivered can be 
small enough to allow for cost effective work on small commuter 
areas like Green Dragon lane. The ease at which the material 
was transported on site aided in the efficiency of the resurfacing 
works. An approved council laying contractor and asphalt 
manufacturer were awarded the contract. All four asphalt mixes 
were laid on the same day using the same contractor and were 
supplied by same asphalt manufacturer, minimising variables 
during re-surfacing. The re-surfacing was successful and there 
were no significant differences between sections of the road 
during the construction phase.

PHASE 2

In September 2019, one year after the resurfacing took place, 
two 150mm cores were taken from each section of the road and 
tested for performance. The cores were tested in an independent 
UKAS accredited testing facility in the UK. The core samples were 
subject to indirect tensile strength modulus (ITSM), wheel tracking 
and fatigue testing to gather an indication of performance and a 
direct performance comparison between sections of the road, one 
year after surfacing. 
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RESULTS 
INDIRECT TENSILE STRENGTH MODULUS 

The results of the ITSM (a parameter indicative of structural 
contribution), indicate that Macrebur products perform very 
similarly to the commercial PMB, and in the case of MR6 and 
MR8, showcase a slight increase in modulus highlighting 
a stiffer mixture. ITSM is a widely recognised parameter of 
road performance, and the similarity in test results between 
conventional PMB and Macrebur waste products for this 
performance parameter support the use of Macrebur products in 
bitumen modification. 

FATIGUE 
Fatigue life is indicative of fracture resistance and is considered a 
significant parameter of road performance. From the fatigue test 
results conducted, a significant increase in cycles to failure was 
observed in the MR6 modified sample. MR8 and MR10 showed a 
slight increase in number of cycles to failure, again matching the 
performance of the commercial PMB in this test parameter. 

Material Load Initial strain Cycles to failure

MR8
300 146 26236

360 178 76756

PMB
290 142 59636

400 468 29216

MR6
275 108 292976

250 133 221036

MR10
240 156 74376

320 158 29056
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DEFORMATION RESISTANCE (WHEEL TRACKING)
Wheel tracking tests are conducted with the aim to represent 
rutting failures due to traffic load. Wheel tracking tests use a small 
loaded wheel device rolling repeatedly across an asphalt sample, 
producing an accurate correlation with field performance. From 
the tests conducted on the core samples, the samples containing 
MacRebur MR6, MR8 and MR10 showed a reduction in rutting 
depth compared to the commercial PMB, with MR10 showing the 
greatest reduction- pointing to an improvement in performance. 

CONCLUSION 
The below table summarises the results obtained from the testing 
conducted on the core samples taken from Green Dragon Lane 
in September 2019. As displayed above MacRebur products 
show an improvement, or at least match the performance of the 
commercial PMB whilst boasting the environmental advantage of 
offsetting waste plastic. 

After a visual inspection of the site no signs of degradation or 
failure were present in the sections containing MR6, MR8, MR10 
and the commercial PMB. 

Performance Requirement MR6 MR8 MR10

Structural Contribution (Stiffness) Greatest Improvement Moderate Improvement No Improvement

Resistance to Fracture (Fatigue) Greatest Improvement Moderate Improvement Moderate Improvement 

Resistance to Deformation  
(Rutting Depth) Moderate Improvement Slight Improvement Greatest Improvement

A senior site engineer from Enfield council commented that: 
“Green Dragon Lane is performing very well to date, despite harsh 
winters and hot summers”

The project at Green Dragon Lane has saved 600kg of waste 
plastic from incineration or landfill resulting in a saving of carbon 
emissions of 1416kg.
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