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1 INTRODUCTION 
 

On 2 June, a one-day workshop on Future Surfacing was organised by AECOM (formerly URS), as a part of 
a Collaborative Research Project funded by Highways England, Mineral Products Associations and 
Eurobitume UK. The aim of this project is to review bitumen based surfacing materials, drawing upon 
international experience, with the view to developing a new asphalt surfacing material which has significantly 
enhanced durability, whilst balancing other performance demands such as noise and safety. 

 
The workshop took place on 2nd June 2015, from 9am to 2pm, at Lea Marston Hotel in Warwickshire. 

 
In this workshop, the participants were challenged with the following question: “What are your ideas for the 
next generation of asphalt surfacing for use on Highways England’s Network that will increase durability 
without compromising the current performance?” 

 
The reference to the current performance is Clause 942 of the Specification for Highway Works; specifically 
the new material must not generate louder noise than the current thin surface course system, and it must 
remain safe meeting the surface texture and/or wet friction requirements. 

 
This brief report presents notes and photographs taken from the workshop and summarises key finding 
(Sections 2 to 5). 

 
Outcomes from discussions during the workshop evaluation exercise, and immediately post the workshop, 
between the steering committees and the research team are also presented (Section 6). This includes high 
level actions for the next stage of the research program. 

 
 

2 AGENDA 
 

The following outline agenda and process was used during the workshop. 
 

 
 

09:00 – 09:30 Registration & Coffee 
09:30 – 09:45 Welcome & Housekeeping 
09:45 – 10:00 Project Overview & Context of this part of the project 
10:00 – 10:10 Ice Breaker 

10:10 – 11:00 Brainstorm – what & where are the opportunities to develop the next 
generation of surfacing to be used on Highways England’s Network 

11:00 – 11:15 Coffee 
11:15 – 12:30 Feedback by each group – 10 minutes 
12:30 – 13:30 Lunch 
13:30 – 14:00 Feedback on the next steps 
14:00 – 14:10 Thank you & Close 

 
 
 

3 FACILITATORS AND ATTENDEES 
 

The workshop was attended by over 40 experts and professionals from UK, France and Germany with 
various backgrounds; including consultants, contractors, road authorities, asset managers, academics and 
industry associations. Affiliations of the attendees are illustrated in Figure 1 and the detailed list is presented 
in Appendix A. 

Activity 
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Figure 1: Affiliations of the attendees 
 
 

The main facilitator for this workshop was Emma Wigham from Atkins, supported by Jessica Tuck and Sam 
Nicklin (both from AECOM). 

 
Participants were distributed into six discussion tables, and discussion on each table was facilitated by a 
member of the Collaborative Research team: Malcolm Simms – MPA (Table 1), Paul Sanders – Highways 
England (Table 2), Daru Widyatmoko – AECOM (Table 3), Mike Lancaster – Eurobitume UK(Table 4), Tim 
Smith – MPA (Table 5) and Gary Schofield – Eurobitume UK (Table 6). 

 
Donna James  (Highways England), Paul Edwards (AECOM), Paul  Phillips (MPA) and  Chris Southwell 
(Eurobitume UK) were the four panel members who were tasked to summarise feedbacks from the 
participants at the end of the workshop session. 

 
Snapshot photographs of the workshop are presented in Figures 2 to 4. 
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Figure 2: Table discussion and brainstorming 
 

 
 

Figure 3: Feedback session by each group 
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Figure 4: Feedback session by panel members 
 
 
 

4 NOTES FROM THE WORKSHOP 
 

The workshop generated enthusiastic discussions, debate and innovative ideas. These ideas range from 
those which may be graded as potential for immediate implementation, to a much more outer space futuristic 
concept. 

 
For completeness, all the unfiltered ideas from the brainstorming session are presented in Section 4. The 
“top” ideas volunteered from each group were then ranked and refined (within the group, but supported by 
facilitators). These are listed for completeness in Section 4.2. 

 
 

4.1 Streams of ideas 
 

The following slides capture “typed up” flip charts populated during the initial brainstorming session within 
each group (table of between 5 and 7 people). 
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4.2 Top ideas from each group 
 

The following section captures the “top” ideas (as determined within each group), derived from the initial 
thought process and discussions detailed in Section 4.1. 

 
 
 
 
 
 
 
Group 1 

 

 
 
 
 
 
 
 
 
Group 2 
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5 EVALUATION OF IDEAS 
 

Ideas presented in the workshop were collated into broad concept groups and an initial high level evaluation 
of each broad concept was undertaken against durability, ease of implementation and likely relative cost. 
This coarse evaluation was primarily undertaken by the panel, to produce a quick visual feedback on initial 
thoughts to the workshop audience. Figure 5 presents an overview of the initial evaluation, with ease of 
implementation increasing up the y axis and durability increasing towards the right of the x axis. The size of 
the circle represents an estimate of relative cost. Some concepts are shown as clouds due to a high degree 
of uncertainty on how they could be valued or ranked on the day. The initial output was used to indicate the 
potentially most promising concept(s) in the project timescale, which are those shown towards the top right of 
the chart. 

 

 
Figure 5: Summarised concepts 

 
 
 
 
 
 
 
 
Group 6 
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Several ideas generated at the workshop related to the category of “good practice” (shown across the top of 
Figure 5). It was agreed, that whatever the ideas taken forward, that they should keep these concepts in 
mind. 
Key themes discussed under the broad banner of ‘good practice’ include;- 

• Improvements to mix design process 
• Better understanding of aggregate packing 
• Improving workmanship / operational upskilling / training 
• Procurement and ‘risk sharing’ / investment in plant and equipment / visibility of programme 
• Better feedback loop on performance 
• Substrate condition 
• Bond between layers 
• Access / traffic management / full road closure – improved safety and joint workmanship / enable 

echelon paving 
• Relationship with supply chain 
• Temperature control (use of shuttle buggies) 

 
 

5.1 Overview of key concepts 
 

Further detailed discussion was generated during the workshop round table discussions of the output shown 
in Figure 5. These are summarised in the following subsections. 

 
5.1.1 Dual layer 

 
‘Dual layer’ is furthest towards the top right of the chart and covers a range of ideas. It was agreed during the 
workshop that a more appropriate name for the concept is required. 

 
The concept broadly comprises a low void, dense body of material with surface characteristics (such as 
texture, skid and noise) applied at the top of the layer. 
Ideas for achieving this include;- 

• Over chipped Hot Rolled Asphalt (HRA) type material, creating effectively a negative texture, with 6, 
10 or 14 mm chippings embedded (example given on M6 Junction 10 in 1996). Use Polymer 
Modified Binder (PMB). 

• Dual layer with chippings applied. 
• Dual layer surfacing with grit applied (on top or embedded). 
• Dense body with surface dressing / bonded solution. 
• Composite material, such as grouted macadam. 

 
 

5.1.2 Imprinted texture 
As above, this concept comprises a dense material body only this time the surface characteristics are 
achieved by applying mega texture to the surface. 

• Flowable dense asphalt course with mega-texture imprinted. 
• Groove or imprinted texture of dense material. 
• Design to achieve noise cancelling properties. 

 
 

5.1.3 Market Additives 
Improve durability of existing (or new) asphalt designs/mixtures via the use of: 

• Adhesion agents 
• Rejuvenators 
• Pavement life extenders 
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5.1.4 AC Surface Course 
This concept comprises optimising the design process to achieve durable asphalt concrete (AC) with desired 
surface characteristics. 

• Design and control AC surface course 
• Consider Enrobé à Module Élevé (EME) design approach for AC 
• EME could offer required characteristics – optimise for surface course application 

 
 

5.1.5 Blue sky additives 
This concept includes blue sky ideas for resilient asphalt that responds to the environmental conditions. 

• Self-healing additive / bitumen capsules 
• Temperature hardening additives 
• Externally activated self-healing additives (microwave / infrared) 

 
 

5.1.6 Coatings 
‘Magic coatings’ were discussed as a blue sky idea. 

• Seed like surface – road crystallises and is compacted by traffic ‘grit that grows’ 
 
 

5.1.7 Modular / prefabricated roads 
Prefabricated or modular road constructions were discussed by a number of groups. Ideas include: 

• ‘Road on a roll’ 
• Slab installation 
• Use of Velcro / artificial grass 
• Use of plastic crates with flowable asphalt infill, or use a bitumen/fibre based grid 

 
 

5.1.8 Other ideas 
Other ideas included the following concepts: 

• Continuous resurfacing (the Forth Bridge principle): design cheap and low cost surfacing and repair, 
and continuously resurface the network. 

• Use glass fibre or a waste source such as recycled astroturf, or polymer waste as a source of fibres 
to incorporate into the asphalt mixture – increase stability and reduce deformation. 

 
 

6 ACTION PLAN 
 

6.1 Analysis of the key concepts 
Amongst the key concepts gathered during the workshop, the “dual layer” approach was considered a 
practical idea which could be trialled within the current project timeframe. This approach was; therefore, 
explored further immediately post the workshop, prior to discussion with the project steering committee. The 
following section details this work. 

 
There are a number of ways to produce the “dual layer” as illustrate in Figure 6. These approaches are 
discussed further as follow: 

a) Conventional two stage installation involving dense asphalt concrete treated with surface dressing 
has been used in the past; the dense asphalt concrete can provide durability and the surface 
dressing provides safety requirements. However this installation method is not suitable for 
application in SRN due to the very high traffic level and work restrictions. 

b) Current design principle of Stone Mastic Asphalt (SMA) system with two target volumetric 
composition within a single layer, specifically 1/3rd of the upper layer thickness should be relatively 
permeable to provide texture and spray reduction, with air voids around 6%, whilst the remaining 
2/3rd of the lower layer thickness should be dense and impermeable. However, this principle does 
not always work with proprietary thin surfacing (TS) as there were many cases where TS was 
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relatively permeable to the full layer thickness and consequently more prone to moisture induced 
damage. Nevertheless there is a room to improve the current specification by: 

1) Introducing a more-guided mix design procedure, to improve the structure of aggregate 
packing and composition within the mixture to reproduce the principle of having two target 
volumetric compositions within a single layer; 

2) Adapting the principle of in-line paving or compact asphalt to produce two different grades of 
SMA, an ultra-thin permeable SMA (UTSMA) on the upper side feed and a dense 
impermeable SMA (DSMA) on the lower feed. 

c) Improving the current technology to install HRA with embedded heavy application of 10mm chipping, 
by integrating the chipping application as a part of the laying and compaction process. 

d) Machine laid flowable asphalt simultaneously treated with imprints or grooves. Flowable asphalt may 
be designed to the family of gussasphalt or mastic asphalt. 

 

 
 

Figure 6: Some “dual layer” approaches 
 
 

The construction plants which may be considered for adaptation under Option b.2: 
 

Inline Pave 
 

This involves paving the upper (UTSMA) and lower (DSMA) courses in immediate succession hot on hot. 
The mobile feeder supplies in succession asphalt materials to both the upper and lower course hoppers. The 
paver places the lower course material which is compacted with a high compaction screed which facilitates 
the possibility of the paver for the upper course to travel on the lower course layer. An illustration is shown in 
Figure 7. 
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Figure 7: Inline Pave setup (top – side view; bottom – elevated view) 
 

Very high pre-compaction of the lower course prevents the material mixing with that of the upper course in 
immediate succession at the required temperature (hot on hot) and application rate which can be paved in a 
single pass. Inline pavers permit continuous flow of traffic during paving which is an advantage. 

 
 

Compact Asphalt 
 

Compact asphalt paving method also lays the lower and upper course in one work process hot on hot having 
the added benefit that no tack coat is required in between the two layers and providing superior interlocking 
which improves the durability of pavement in comparison with the conventional asphalt laying method. An 
illustration is shown in Figure 8. 
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Figure 8: Compact Asphalt setup 
 

The mobile feeder machine which is capable of feeding 27 tons in 35 seconds is used to feed both the lower 
and upper course hoppers. The top two layers can then be laid in one process continuously hot on hot. 
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The construction plant which may be considered for adaptation under Option d is illustrated in Figure 9. 
 

 
 

Figure 9: Machine laid gussaphalt 
 
 

Imprint can be laid in a number of ways and patterns as illustrated in Figure 10 and grooves can be cut as 
shown in Figure 11. 

 
 

 
 

Figure 10: Pavement Imprints 
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Figure 11: Grooving on asphalt pavement 
 

Considering the shortlisted approaches and material options, the following broad points were agreed by the 
steering committee during the project meeting in July 2016: 
1) Surface dressing and twin layer approach was discounted on the basis that: 

• Mixing and delivery capacity for two separate materials is a challenge 
• Concern over bond failure and long term durability vs other options 

2) Grooved and imprinted surfacing was discounted as they may not be the most durable option. 
3) HRA type material with embedded surface (smaller chip size), where the chippings effectively embed 

deeper into the body to create an aggregate matrix was believed to be a concept worth progressing 
further. HRA with high rate of chipping have worked well for local authorities and there was a good case 
study on M6. 

4) ‘Dual layer’ – a single operation surfacing which creates a dense body with surface characteristics, 
possibly based on AC type material designed using EME principles is considered to be worth 
progressing. This can be approach by introducing a more-guided mix design procedure, to improve the 
structure of aggregate packing and composition within the mixture to reproduce the principle of having 
two target volumetric compositions within a single layer. 

 
 

6.2 The next stage of work 
 

For the next stage of the work, three sets of materials have been proposed: 
1) HRA incorporating polymer modified binder with embedded heavy application of 10mm chipping, aiming 

to create additional aggregate body through embedment of chippings. 
2) ‘Dual layer’, incorporating polymer modified binder and 10mm nominal size aggregate. 
3) An agreed sample of proprietary thin surface course for use as a control set. 
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Each of the three material sets will be subjected to the following minimum suite of testing during mix design 
and plant trial: 

 
Tests Mix design Plant trial 
Visual assessment of vertical section (cut face) of sample X  
Mixture volumetrics (air voids) X X 
Workability to EN 12697-31 X  
Determination of surface texture to EN 13036-1 X X 
Resistance to moisture damage, measured by indirect tensile strength test 
to EN 12697-12 

X X 

Resistance to deformation, measured by using wheel track testing (small 
device, in air) to EN 12697-22 

X X 

Determination of skid resistance by Pendulum Test Value (EN 13036-4) X X 
Determination of noise by acoustic impedance tube method (ASTM E1050)  X 

 
 

Further details and actions from the Workshop were discussed and agreed at the following project steering 
committee meeting on the 1st July 2015. 
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