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A bit amount me…

• First degree in geology, Masters in High Friction Surfacing and a PhD 
in Laboratory prediction of surfacing aggregate performance.

• Work with the quarrying, asphalt and motorsport industries.

• Member of British Standards committee on road surface 
characteristics.
• Working groups on high friction surfacing and skid resistance of man hole 

covers

• Helped supervise over 30 PhD’s.

• Two jobs….all about the transfer of specialist knowledge…



This presentation 

• Considers skid resistance.

• Examples from research and industry 
collaboration.

• Illustrates what might be happening at the 
tire / surface interface.
• Complex three-dimensional interface.

• Influenced by many factors.

• Skid resistance is just one of many factors.

• They are not very well understood. 
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Use of 3d modelling to solve a 
macrotexture problem



Considers some of these questions

• Requirements for skid resistance.

• How to measure skid resistance in the lab /on the road.

• Relationships between lab and road measurements.

• Control of skid resistance in an operation (surface 
dressing/bituminous mixture).

• Duties/responsibilities.

• When and how to stop an operation and take actions to prevent a 
dangerous surfacing.

• How to improve skid resistance after operation.



UK – road performance expectations

• Wet skid resistance to improve road safety

• Low noise generation

• Low spray generation when it rains

• Resistance to permanent deformation

• Resistance to cracking

• Minimise use of imported materials

• Be recyclable

• Use sustainable technologies

• Nothing on studded tires…



The UK surfacing industry changed a lot in the last 30 years

• Problems with hot rolled asphalt rutting in the early 1990’s

• Led to the development of proprietary thin surfacing materials 
based on SMA, AC and porous asphalt

• Introduction of a 2 year scheme, known as HAPAS, to prove new 
products

• Introduction of the EU Construction Products Regulation
• Aggregate, asphalt, concrete + 30 others

• Standards and specifications re-written to make them CPR compliant

• Introduction of TS2010 with improved durability

• Continues to change in response to challenges…





Mandalika motogp circuit, asphalt finished July 2021



Polished aggregates



Tire / surface interface can be less than 0.5 mm deep



The tire / surface interface..

• 3-d dimensional.

• Different scales of texture.

• Keeps changing.

• Predicting in-service performance is difficult.

• Makes understanding difficult / or very interesting…

• Prediction and measurement is fundamental for 
everyone – not just the road people...



Yas Marina









Using grip data to plot a GripMap



Grid of data points



Comparison 
of wet and 
dry grip…

…transferring 
this 
knowledge to 
roads



Topcon data partner – Cork airport yesterday



Topcon Smoothride – Singapore / Mandalika

• Proven on 
circuits like 
Singapore

• Being used 
on new 
circuits like 
Mandalika

• Starting to 
be used on 
UK roads



High Pressure Water Retexturing on new asphalt patchs



Impact of High Pressure Water Retexturing on new 
asphalt patch

• This patch had to re-
laid 48 hours before 
racing

• Previous reinstatement 
rutted under street 
traffic

• Treated with high-
pressure water 
retexturing





Also needs to consider 
the vehicles that use 
the roads and their 
tires



1930’s research using a 
motorbike and sidecar  to 2021





Construction Products Regulation

Performance for the life of the product from initial 
design, during in-service life and then when its recycled.



www.standardsforhighways.co.uk

Specification for Highway Works (SHW)

Design Manual Roads and Bridges (DMRB)

CD 236 - Surface Course Materials for Construction

http://www.standardsforhighways.co.uk/


CD 236 Surface course materials for construction



PSV 
requirements
(from CD 236) 



On-site measurement
• About 20 + different methods

• See the Tyrosafe reports
• SCRIM

• GripTester

• Locked wheel tester

• Pendulum tester

• VBox

• microGT



Example specification for aggregate for specialist surfacings (taken from PD 6682-
2:2009+A1:2013)



Can you guess which aggregate test relates to which 
development in vehicle?

1930 - Austin Seven Swallow

1960 – Morris Minor
Victorian horse drawn omnibus

1830 – Age of enlightenment

Iceland 2004



FT with salt



Some different 
aggregates – can 
we predict their in-
situ performance 
evolution in the 
lab?



Some standard aggregate test methods



Different aggregates behave differently in different types of asphalt mix under 
different conditions of trafficking, climate etc



3 hours additional angled polishing
more stress = different ranking
(up to 26 points further reduction)
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PSV v. AAV for 3 rock types
(wet skid resistance v. dry wear resistance) 
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PSV and FAP – do they predict performance?



Examples of HAPAS asphalt 
mixes developed to offer 

different types of performance



Laying a HAPAS trial



Thin surfacing on all 5 lanes 
of this part of the M25



Daily Mirror
23rd February 2005



Slippery 
road signs



Looking 
the 
other 
direction



Is this 
bitumen 
or rubber?



Evolution in wet grip for a SMA with pmb

• Roundabout.

• Variation in 
GripNumber over a 2 
year period

• Different stressing 
locations
• cornering

• braking

• accelerating

• slow moving slewing 
traffic
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Evolution of an SMA



14mm thin surface – skid resistance for day 1
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1 day old 14mm thin surfacing – dry / wet / 
different speeds
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Initial drop followed by rise
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First year for a 14mm thin surfacing
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Predicting early life skid 
resistance using modified PSV 

testing

• New mixes:
• polymer modified

• thicker asphalt 
coatings with fibres

• How long to expose 
the aggregate?



Comparison of different bitumen types
- note the initial drop followed by an increase dependant on binder type
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Change in vertical contact pressure 
for a SMA 10 core extracted from a 

road and subjected to simulated 
trafficking (with University of Bologna)



Simulated 
trafficking 
of runway 
grind / 
grooves
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