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Transport Infrastructure Ireland 
Road Network 
Transport Infrastructure Ireland (TII) is responsible for the operation, maintenance, and 
improvement of the national road network in Ireland. The network consists of national primary and 
national secondary roads totalling c.5,300 centreline kilometres and is made up of motorways, 
dual carriageways and single lane roads. The network varies from multi-lane dual carriageways 
with annual average daily traffic (AADT) of c. 150,000 vehicles to single carriageways with AADT 
of c. 1,500 vehicles. 

There is very significant variation across the network under a variety of headings, including 
pavement construction, pavement age, carriageway width, lane width, geometric design and traffic 
volumes. Newly constructed road schemes are fully engineered with defined alignment, pavement 
and drainage standards. However, a large proportion of the network consists of "legacy" roads 
that may have evolved from historic routes that lack clear and consistent engineering and are 
often constrained by physical or environmental conditions. This road network requires a complex 
management approach to ensure a consistent operational and asset management strategy. 

Road Pavements 
Our road pavements are predominately made of layers of flexible materials that are designed to be 
strong enough to support the loads over their lifespan (c. 20-40 years). Furthermore, the surface 
course must also provide adequate wet skidding resistance, acceptable ride quality, acceptable 
noise levels, and resist deterioration from environmental conditions. All pavements deteriorate 
over time as a result of traffic loading and exposure to environmental and climatic conditions. As 
they deteriorate, they exhibit a variety of structural and functional distress symptoms. 

As part of the TII's pavement management procedures, an annual survey is undertaken of 
all national road pavements utilising an array of electronic, laser and digital video equipment 
mounted on specialised vehicles. Year on year these surveys measure and record a range of 
network condition parameters including longitudinal profile/roughness, rutting, cracking and skid 
resistance. Together with recorded traffic volumes, the rate of deterioration can be projected to 
enable a prioritisation of maintenance intervention programmes to be established based on best 
practice asset management principles. 

This document focuses on skidding resistance aspects involved in the management of the 
national road network and describes the improvements and research that have been undertaken 
from 2011 to 2021 in the approach to the management of skid resistance and assessment of the 
performance of surfacing materials on the network. 
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A Decade of Progress 
TII Standards and Technical Publications 2011-2021 

TII produces and manages a wide range of standards and technical documentation related to its remit, which is made freely available to users through the TII Publications 
system website (www.tiipublications.ie). TII Publications set a standard of good practice that has been developed for the national road network in Ireland. 

The timeline below presents an overview of TII standards and technical documents related to the management of skid resistance and performance of surfacing materials 
on the national road network. The timeline shows how these documents have continuously developed and evolved based on the key learnings and improved understanding 
of skid resistance and surfacing material performance on the network since 2011. 

2012 2013 20142011 2015 2016 2017 2018 2019 2020 2021 

Publications – 2011 

NRA HD 28/11 
(AM-PAV-06045-01) 
Management of Skid 
Resistance (Nov. 2011) 

NRA Addendum to HD 
36/06 (DN-PAV-03023-04) 
Surfacing Materials for New 
and Maintenance 
Construction (Nov. 2011) 

Published Standards - 2020 

AM-PAV-06045-02 Skid Resistance 
Assessment (March 2020) 

AM-PAV-06045-03 (June 2020) 

DN-PAV-03023-06 Surfacing 
Materials for New and Maintenance 
Construction for Use in Ireland (June 
2020) 

DN-PAV-03023-07 (Oct. 2020) 

Technical Publications - 2020 

AM-PAV-06046-01 Skid Resistance 
Management (March 2020) 

CC-PAV-04013 Surface Dressing –
Checks and Key Points (March 2020)

CC-PAV-04014 Stone Mastic Asphalt –
Checks and Key Points (March 2020)

CC-PAV-04015 Asphalt Concrete –
Checks and Key Points (Dec. 2020)

Publications - 2019 

CC-PAV-04011 (Technical) Hot
Rolled Asphalt and Coated Chippings
– Checks and Key Points (Jan. 2019)

RE-GEO-01108 (Research) Risk-
Based Geometric Design for Road 
Improvements (April 2019) 

Publications - 2017 

DN-PAV-03024 (Standard) 
Bituminous Mixtures, Surface 
Treatments, and Miscellaneous 
Products and Processes (June 2017) 

DN-PAV-03074 (Standard) Design 
of Bituminous Mixtures, Surface 
Treatments, and Miscellaneous 
Products and Processes (June 2017) 

CC-PAV-04010 (Technical) The Use
of Close Range Photogrammetry to
Characterise Texture in a Pavement
Surfacing Material (Sept. 2017)

Publications - 2013 

NRA IAN 04/13 
(DN-PAV-03053) 
Update to HD 36 Surfacing 
Materials for New and 
Maintenance Construction, 
for Use in Ireland 
(June 2013) 

Publications – 2014 

NRA IAN 10/14 
(DN-PAV-03058) 
NRA Specification for Road 
Works Series 900 Road 
Pavements - Bituminous 
Materials 
(December 2014) 

Specification for Road Works 

Series 900 - Road Pavements -
Bituminous Materials 

CC-SPW-00900-05 (March 2015)
CC-SPW-00900-06 (Nov. 2015)
CC-SPW-00900-07 (Jan. 2016)
CC-SPW-00900-08 (June 2017)
CC-SPW-00900-09 (Sept. 2017)

Notes for Guidance on the 
Specification for Road Works 

Series NG 900 - Road Pavements 
- Bituminous Bound Materials

CC-GSW-00900-04 (March 2015)
CC-GSW-00900-05 (Nov. 2015)
CC-GSW-00900-06 (Sept. 2017)
CC-GSW-00900-07 (Aug. 2018)
CC-GSW-00900-08 (March 2020)

Publications - 2015 

DN-PAV-03023-05 
Surfacing Materials for New 
and Maintenance 
Construction, for Use in 
Ireland (March 2015) 

http://www.tiipublications.ie


 Management of Skid Resistance 
Development of a Skid Resistance Standard (2011) 
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Management of Skid Resistance 
What is Skid Resistance? 
The term “skid resistance” refers to the characterisation of the friction of a road 
surface when measured using a specific device in accordance with a standardised 
method. These measurements are used to characterise the road surface and 
assess the need for maintenance but cannot be related directly to the friction 
available to a road user making a particular manoeuvre at a particular time or to 
specific collision situations. 

The friction available to a driver attempting a particular manoeuvre depends on 
many different factors. The influence of road surface characteristics is only one of 
those factors. Other factors include: 

• The vehicle’s speed 
• The vehicle’s tyres, tyre properties and braking system 
• The dynamic interaction of the vehicle suspension with the road geometry 
• Environmental factors, such as temperature and the presence of water or 

other contaminants between the tyre and the road surface 

In dry conditions, clean surfaced roads generally have a high skid resistance. 
The skid resistance of wet roads is reduced by the lubricating action of the film of 
water on the wet road surface. Drainage channels, provided by the macrotexture 
and/or the pattern on the tyre, assist in getting rid of the bulk of the water and 
are of increasing importance the higher the speed. Penetration of the remaining 
water film can be achieved only if there are sufficient fine scale sharp edges 
(microtexture) on the road surface on which the tyre can build up high contact 
pressures to establish areas of ‘dry’ contact between the road and the tyre. 

It should be noted that road collisions are complex multi-factored incidents and 
there is seldom one single cause. Various elements come together and without 
them all, the collision may not happen or the consequences may be different. Within 
normal ranges, low skid resistance does not cause collisions on its own although, 
depending on the particular circumstances, it may be a contributory factor. Other 
contributory factors such as driver error/distraction, the road environment and 
vehicle defects often play a part. 

How is it Measured? 
Skid resistance is monitored to identify areas where the microtexture of the 
surface has been polished by traffic and treatment may be needed to improve 
the skid resistance. Measurements for monitoring the in-service microtexture skid 
resistance of national roads in Ireland are made with a Sideway-force Coefficient 
Routine Investigation Machine conforming to TII Publication AM-PAV-06045 and 
National Standards Authority of Ireland (NSAI) Standard Recommendation S.R. 
CEN/TS 15901-6. 

Sideway-force Coefficient Routine Investigation Machine and Test Wheel Assembly 

Similarly, the texture depth of road surfacings can reduce over time due to 
combined influences of traffic flow, weather and environmental factors. Therefore, 
texture depth is also regularly monitored using the Road Surface Profiler (RSP) in 
accordance with TII Publication AM-PAV-06050 and other relevant TII publications. 

Road Surface Profiler (RSP) Survey Vehicle 
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Introduction of a Skid Resistance Standard (2011) 
No Skid 

Resistance 
Standard 

Informal 
approach to 
assessing

skid 
resistance 

General 
classification 

based on 
SCRIM 

Reading (SR) 

No 
requirement

for Site 
Investigation 

Pre 2011Pre 2011 

Standard 
introduced in 

November 
2011 

NRA HD 
28/11: 

Management 
of Skid 

Resistance 

Based on the 
UK approach 

Investigatory
Levels (ILs)

assigned
based on Site 

Categories 

Targeted Site 
Investigations

and 
Treatments 

Post 2011Post 2011 

Prior to 2011, the approach by TII (formerly the National Roads Authority) to managing skid resistance 
on the national road network was largely informal, and there were no explicit requirements to monitor 
or maintain skid resistance on the network. 

In November 2011, a formal and structured approach to manage the skid resistance of road 
surfacings on the national road network was introduced by TII under HD28/11 (current reference 
AM-PAV-06045-01). The HD28/11 standard described how the provision of appropriate levels of 
skid resistance for national roads would be managed and detailed how measurements of skid 
resistance were to be made and interpreted. This standard was complemented at that time by the 
NRA Addendum to HD 36/06 (current reference DN-PAV-03023) which set out advice on surfacing 
material characteristics. 

TII were supported in the process by the UK’s Transport Research Laboratory (TRL) including the 
development of HD28/11, and training of TII network inspectors on the principles of skid resistance 

Volume 7 Section 3 
Part 1 

NRA HD 28/11 

National Roads Authority Volume 7 Section 5 
Design Manual for Roads and Bridges Part 1 HD 36/06 
Addendum 

NRA ADDENDUM TO 

HD 36/06 

SURFACING MATERIALS FOR NEW AND MAINTENANCE 
CONSTRUCTION 

This Addendum supersedes the NRA Addendum dated January 2005 to Standard HD 36/99. The revisions 
have arisen due to the publication of Standard HD36/06, dated November 2006, which supersedes HD 36/06. 
The main changes are as follows: 
- Restrictions on the use of Polymer Modified Stone Mastic Asphalt (PMSA) have been removed. 
- Introduction of restrictions on the use of High Friction Surfacing (HFS). 
- The definition of low speed has been reduced to 65km/hr from 90km/hr 

Standard HD 36/06 – Surfacing Materials for New and Maintenance Construction– is applicable in Ireland 
with the following amendments: 

GENERAL 
1. At several locations: 

For: “Specification (MCHW1)” or “(MCHW1)” 
Read: “NRA Specification for Road Works”; 

For: “Notes for Guidance (MCHW2)” 
Read: “NRA Notes for Guidance on the Specification for Road Works”; 

For: “trunk road” 
Read: “national road”. 

For: “BS EN” 
Read: “IS EN” 

For: “Overseeing Organisation” 
Read: “National Roads Authority” 

Volume 7: Pavement Design & 
Maintenance 

Management of Skid Resistance 

November 2011 

St. Martin’s House, Waterloo Road, Dublin 4. Tel: +353 1 660 2511 Fax +353 1 668 0009 
Email: info@nra.ie Web: www.nra.ie 

November 2011 

and how the new standard worked. HD 28/11 (November 2011) NRA Addendum to HD 36/06 

1 

https://www.tiipublications.ie/library/AM-PAV-06045-01.pdf
https://www.tiipublications.ie/library/DN-PAV-03023-04.pdf
https://www.tiipublications.ie/library/DN-PAV-03023-04.pdf
https://www.tiipublications.ie/library/AM-PAV-06045-01.pdf
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Superseded

Management of Skid Resistance 
Concept and Approach 
The HD28/11 standard introduced the concept of setting an “investigatory level” 
(IL) for skid resistance for different site categories depending on their level of 
traffic and risk, while also attempting to take account of the nature of Irish roads 
and conditions. Above the IL the skid resistance was deemed to be satisfactory, 
but at or below this level the road would be subject to a more detailed site 
investigation to assess the skid resistance and the need for maintenance. 

Investigatory Levels are assigned using site categories based on traffic, and 
the broad features of the road type, and geometry and specific features of the 
individual site. The underlying approach was based on the UK Standards for 
Highways HD 28/04 and research by TRL (Parry & Viner, 2005).  

The approach was founded on the UK concept of equalisation of risk, with 
consequent management of skid resistance and collision occurrence at specific 
"event" and “non-event” locations throughout the network. Accordingly, higher 
frictional resistance was required at "event" sites with a higher risk, for example 
locations where vehicles and pedestrians interact, at traffic lights, and approaches 
to junctions. 

Network Classification 
Following the introduction of the HD28/11 standard, Site Categories were 
assigned to each part of the national road network so that the appropriate IL 
could be compared with the skid resistance results from annual network surveys. 
A single site category can vary in length from a few tens of metres to several 
kilometres, depending on the nature of the site. 

Overall over 20,000 "event" locations and over 90,000 "non-event" locations 
have been identified on the network. Site Categories are reviewed on a rolling 
programme to ensure that changes in the network are identified, local experience 
is applied, and consistency is achieved. 

Original HD28/11 Site Categories and Investigatory Levels (now superseded) 

Site category and definition Investigatory Level at 50km/h 

0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 

A Motorway 

B Dual carriageway non-event 

C Single carriageway non-event 

G1 Gradient 5-10% longer than 50m 

G2 Gradient >10% longer than 50m 

K Approaches to traffic signals. pedestrian 
crossings 

Q Approaches to and across major and minor 
junctions, 

R Roundabout 

S1 Bend radius <250m – dual carriageway 

S2 Bend radius <250m – single carriageway 

Traffic > 250 commercial vehicles / lane/ per day 
Traffic < 250 commercial vehicles/lane/ per day 

c. 12000 

c. 7000 

c. 2300 
c. 1000 

Approaches to and 
across junctions 

Bend radius <250m Gradient >5% Approaches to traffic 
signals, pedestrian 

crossings 

c. 24000 

c. 70000 

Motorway/Dual 
carriageway non-event 

Single carriageway 
non-event 

> 90,000 "Non-Event" Segments

 > 20,000 "Event" Segments 

Breakdown of Mainline Site Categories by Segment (typically 100m) 
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Investigatory Levels - What They Are 
The most frequent misconception relating to skid resistance is that 
Investigatory Levels are often incorrectly viewed as being a ‘black and white’ 
indicator of the safety of a road surface. Skid resistance data should not be 
considered in isolation and it needs to be recognised that a collision is nearly 
always a true random, multi-factor event that is often the result of multiple 
interrelated factors. 

Investigatory Levels are set solely to trigger a possible further assessment 
of the site-specific risks in more detail at the locations identified. Locations 
with skid resistance test results that are at or below an Investigatory Level 
must not be described as “deficient”, as this is misleading and must be 
discouraged. 

Investigatory Levels ARE: 

• Values of skid resistance assigned to different road site categories which 
are related to the friction requirements for that type of situation. 

• Values of skid resistance that represent a level above which the skid 
resistance is considered to be satisfactory, and at or below which may 
require further assessment to evaluate the site specific risks in more 
detail. 

• Values of skid resistance, that when not met, are a trigger for a reasoned 
consideration of the need for remedial action at that site, taking into 
account other factors that influence safety and the competing demands 
within the available road maintenance budget. 

Investigatory Levels - What They Are Not 
Investigatory Levels must not be regarded as intervention levels which need to 
be acted upon in all circumstances. Investigatory Levels are NOT Intervention 
Levels, requiring immediate intervention and improvement, and there are no 
Intervention Levels defined under the current standard AM-PAV-06045 (formerly 
HD28/11). 

As noted in AM-PAV-06045, the provision of appropriate levels of skid resistance 
and its contribution to the provision of a safer road network is treated primarily 
as an asset management issue. 

Investigatory Levels ARE NOT: 

• A mandatory requirement. 

• An indication of inadequate skid resistance. 

• A minimum level of skid resistance of a particular road that must always be 
met. 

• A level of skid resistance that will reliably prevent skidding at that site. 

• A clear indicator that remedial action (e.g. resurfacing) is required. 

• An absolute or critical value which, if not met, will result in a high number of 
wet or wet skidding collisions. 
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Management of Skid Resistance 
Configuring the Approach 

The site categories and investigatory levels assigned in HD28/11 were largely 
based on the UK experience at that time with the UK strategic road network. 
The Irish national road network is very diverse, ranging from state-of-the 
art engineered pavement to non-engineered "legacy" pavements. There is 
significant variability in pavement construction, pavement age, carriageway 
width, lane width, geometric design and traffic volumes. Accordingly, a 
research programme to further configure the approach to the management 
of skid resistance to suit the unique and particular requirements of the Irish 
national road network was persued. 

Further Research 
Since 2011, TII have undertaken extensive research on the provision and 
management of skid resistance on the national road network. This research 
explored the areas of road surfacings, road surface materials, road surface 
characteristics, aggregate assessment technologies and road geometry/driver 
workload assessment. In addition, a number of detailed investigations of sites 
were undertaken where skid resistance durability concerns were identified. 
These research projects and investigations have led to an improved approach 
to the management of skid resistance on the national road network and to 
the updating of existing standards, and development of new standards and 
technical publications. 



 
Management of Skid Resistance 

Updated Standard and New Policy (2020) 
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Improved Approach to the Management of Skid Resistance (2020) 

TII have recently conducted a major review of the 
approach to the management of skid resistance 
resulting in the publication of an updated standard 
(AM-PAV-06045-03) for the assessment of 
skid resistance, and a new policy document 
(AM-PAV-06046-02) for the management of skid 
resistance on the network. 

Volume 7 Section 3 
Part 1 

NRA HD 28/11 

Volume 7: Pavement Design & 
Maintenance 

Management of Skid Resistance 

November 2011 

St. Martin’s House, Waterloo Road, Dublin 4. Tel: +353 1 660 2511 Fax +353 1 668 0009 
Email: info@nra.ie Web: www.nra.ie 

Skid Resistance Assessment (AM-PAV-06045) 
The updated standard describes how measurements 
of skid resistance are to be made and interpreted, 
and includes updates to site categories and 
investigatory levels based on experience gained 
and research conducted since 2011. In addition, 
the application of the standard in urban areas and 
the procedure for testing and interpreting data on 
roundabouts have been updated. 

Skid Resistance Management (AM-PAV-06046) 
The new policy sets out how the provision of 
appropriate levels of skid resistance will be 
managed and implemented across the network, and 
provides a methodology to assess the requirement 
and priority for remedial works within available 
resources. The new approach for identifying and 
prioritising sections of road for further investigation, 
and the associated new technologies for conducting 
site investigations are also detailed. 

Skid Resistance Management 

AM-PAV-06046   
March 2020 

With
draw

n
Skid Resistance Assessment 

AM-PAV-06045   
March 2020 

With
draw

n
Skid Resistance Management 

AM-PAV-06046   
March 2020 

Skid Resistance Assessment 

AM-PAV-06045 
June 2020 

TII AM-PAV-06045-02 
(March 2020) TII AM-PAV-06045-03 

(Revised June 2020) 
TII AM-PAV-06046-02 

Standard Policy 

TII AM-PAV-06046-01 
(March 2020) 

TII AM-PAV-06045-01 
(November 2011) 

(Revised ApriI 2022) 

https://www.tiipublications.ie/document/?id=3172
https://www.tiipublications.ie/document/?id=3054
https://www.tiipublications.ie/document/?id=3054
https://www.tiipublications.ie/document/?id=3054
https://www.tiipublications.ie/document/?id=3172
https://www.tiipublications.ie/document/?id=3172
www.nra.ie
mailto:info@nra.ie
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Skid Resistance Assessment 

AM-PAV-06045 
June 2020 

Site Category and Definition Investigatory Levels for CSC data 
(Characteristic Skid Coefficient data 
speed corrected to 50km/h and 
seasonally adjusted) 

Rural Site Categories (> 60km/h) 0.30 0.35 0.40 0.45 0.50 0.55 0.60 

A Motorway 

B Non-event carriageway with one-way traffic 

C Non-event carriageway with two-way traffic 

Q Approaches to and across major and minor 
junctions, Approaches to roundabouts (see 
note 5) 

K Approaches to traffic signals, pedestrian 
crossings and railway crossings (see note 5) 

R Roundabout (see note 6) 

G1 Gradient 5-10% longer than 50m (see note 7) 

G2 Gradient >10% longer than 50m (see note 7) 

S1 Bend radius <250m – carriageway with one-
way traffic 

S2 Bend radius <250m – carriageway with two-
way traffic 
Urban Site Categories (≤ 60km/h) 0.30 0.35 0.40 0.45 0.50 0.55 0.60 

U1 Approaches to traffic signals, pedestrian 
crossings and railway crossings (see note 5) 

U2 All other urban locations 

AADF ≥ 2500 

AADF < 2500 

Updated Site Categories and Investigatory Levels 
(AM-PAV-06045-03) 

Skid Resistance Management 

AM-PAV-06046 
April 2022 

Plan site visits 
Carry out site inspections 

Site inspection reports 
Potential schemes & treatments 

Programming of schemes 
Design of treatments 

Identify sites at or below IL 
Calculate site scores 

Identify other sites for site inspection 
Prioritisation of site inspections 

Site Scoring & 
Prioritisation 
(Chapter 3) 

Install signs where required 
Remove signs no longer required 

Use of Slippery Road 
Warning Signs 

(Chapter 6) 

Measurement of Skid 
Resistance 

(AM-PAV-06045) 
Conduct surveys, 

Compare CSC against IL 

Site Inspection 
Procedure 
(Chapter 4) 

Treatment 
Programming 

(Chapter 5) 

Overview of Skid Resistance Management 
(AM-PAV-06046-02) 

Philosophy for Changes 

• Improved understanding of how skid resistance changes and is influenced

• Align underlying theories with current research

• Incorporate new technologies and outputs from TII research projects,
including:

○ Risk Based Geometric Design (RibGeom)
○ Raman Microscopy, Petrography and Aggregate Fingerprinting
○ Friction After Polishing (FAP)
○ Detailed investigation/materials analysis of HD28 sites
○ Analysis of skid resistance on Bends, Roundabouts and Urban Areas

 Updated Approach - Key Changes 

• Separate “Policy” issues from “Standard” issues:
○ AM-PAV-06045 Skid Resistance Assessment
○ AM-PAV-06046 Skid Resistance Management

• Updated approach to adjusting skid data for seasonal variation

• Updated Site Categories and ILs based on experience and research

• New approach to Urban environments

• Traffic definition for high and low IL moving from commercial vehicles per
lane per day to Annual Average Daily Flow (AADF)

• Detailed guidance on the selection of appropriate site categories and ILs

• New approach to identifying sites for site investigation (Site Scoring
Model)

• Enhanced consistency of approach to site inspections and reports

https://www.tiipublications.ie/document/?id=3054
https://www.tiipublications.ie/document/?id=3172
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Adjusting Skid Resistance Data for Seasonal Variation 
Review of Seasonal Correction Methods 
AM-PAV-06045 describes how levels of skid resistance on National roads 
are managed based on Characteristic Skid Coefficient (CSC) values derived 
from annual skid resistance surveys on the national road network. The skid 
resistance of a road pavement fluctuates throughout the year due to seasonal 
variation and is typically greater in winter than in summer. As seasonal variation 
can have a significant effect on the level of skid resistance, typically, “in season” 
(summer) SCRIM testing is specified between May and September. The effect 
of seasonal variation includes both within year and between year variation. On 
this basis, the CSC is an estimate of the underlying skid resistance once the 
effect of seasonal variation has been taken into account. 

The AM-PAV-06045-01 (formerly HD28/11) standard included three different 
methods for calculating correction factors to adjust for seasonal variation. As 
part of the review and updating of AM-PAV-06045 in 2020, these methods for 
adjusting for seasonal variation were evaluated in the context of the methodology 
and experience to-date for the annual skid resistance survey on the Irish national 
road network, with a view to recommending the most appropriate method to be 
included in the updated AM-PAV-06045 standard. 

Since the introduction of AM-PAV-06045-01 in 2011, the approach used to 
adjust for seasonal variation to calculate the CSC values on the national road 
network has been carried out using the Annual Survey with Benchmark Sites 
Method. This approach is based upon a single annual survey of the network 
in one direction, and using a single Control Benchmark Site covering a range 
of SFC values was identified and approved by TII. The purpose of the Control 
Benchmark Site is to ensure the consistency of the equipment and results 
over the testing season, and to adjust the data where necessary for seasonal 
variation. 

In line with the TII Project Specification for the annual survey on the national 
road network, the Control Benchmark Site is surveyed at the beginning and 
end of each week during the testing season and the data used to calculate the 
required correction factors to adjust for seasonal variation. Under the approach 
used in the UK, a number of different benchmark sites are typically tested three 
times (early, middle and late) spaced over the May- September testing season. 
Under the TII approach, the twice weekly surveys on the Control Benchmark 
Site throughout the testing season give significantly more data compared with 

the UK approach. With this method, the average behaviour of the Control 
Benchmark Site is considered to be representative of the network. By surveying 
the Control Benchmark Site throughout the testing season, an adjustment can 
be made for the within-year variation. Comparing the Control Benchmark Site 
data in successive years allows for the effects of between-year variation. 

Based on the review of seasonal correction methods, it was recommended 
that the annual survey with the Benchmark Sites approach should continue to 
be used to adjust for seasonal variation and to calculate CSC values for the 
national road network survey. The method used was updated in the revised AM-
PAV-06045 to reflect the current approach using a single Control Benchmark 
site for the entire network. 

Example of Long-Term Variation in Skid Resistance 
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Research of Skid Resistance on Bends and Roundabouts 
Specialist input was obtained by TII to further investigate skid  resistance on 
bends and roundabouts, and to provide recommendations and guidance 
for surveying and interpreting the measurements generated for these site 
categories. 

This research included an analysis of the relationship between skid resistance 
and the nature of bends at four trial site locations to inform recommendations on 
how bends were defined in the standard, and to provide guidance on appropriate 
averaging lengths for identification of sites for possible further investigation. 

From the analysis undertaken on bends, the following conclusions were drawn: 

1. The definition of the bend site category in AM-PAV-06045-01 (i.e. radius of 
curvature <250 m) was considered appropriate. 

2. The Investigatory Levels assigned to bends in AM-PAV-06045-01 were 
considered appropriate. 

3. The averaging length for skid resistance measurements on bends in AM-
PAV-06045-01 was considered appropriate, i.e. 100 m or the length assigned 
to the bend site category, if shorter than 100 m. 

From the research undertaken on roundabouts, the following conclusions and 
recommendations were made: 

1. Mini roundabouts or small island roundabouts should continue to be surveyed in 
accordance with AM-PAV-06045-01, i.e. treated as part of the main carriageway 
test line and not tested separately. 

2. Include a definition for mini roundabouts and small island roundabouts in AM-
PAV-06045. 

3. For all roundabouts, other than mini roundabouts and small island roundabouts, 
the formula for adjusting for speed correction can be applied to survey speeds 
down to 20 km/h (previously 25 km/h) 

TII conducted further research and analysis to determine an appropriate averaging 
length for skid resistance data on roundabouts to identify those roundabouts 
that may require further investigation. This also took account of the length of the 
roundabout and traffic patterns. It was recommended that further investigation of 
roundabouts should be triggered where 50% or more of the 10m lengths on the 
roundabout were at or below IL, whereas previously, a roundabout was triggered if 
any 10m length was at or below IL. 
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Development of a Skid Resistance Policy for Urban Areas 
TII experience has shown that the Investigatory Level (IL) values used on rural 
high-speed sites may not be appropriate for the urban road network where 
speed limits typically are much lower than on the rural road network for which 
the AM-PAV-06045-01 (HD28/11) standard was originally intended. In addition, 
in urban areas many locations will have more than one site category applicable, 
for example a bend on an approach to a junction. 

This experience has led to the development of a separate skid resistance 
approach for urban roads where the speed limit is at or below 60km/h, as opposed 
to rural roads where the speed limit is above 60km/h. The updated urban policy 
under AM-PAV-06045-03 published in June 2020 takes into consideration the 
reduced risk of skidding due to the lower speeds and increased driver workload 
and awareness associated with urban areas. 

Under AM-PAV-06045-03, there are two site categories for urban areas, U1 for 
“approaches to traffic signals, pedestrian crossing or other high risk situations” 
with an IL of 0.55 for high traffic (>2500 AADF) and 0.50 for low traffic (<2500 
AADF), and U2 for "all other urban locations" with an IL of 0.40 for high traffic 
and 0.35 for low traffic as defined under the latest version of AM-PAV-06045. 

TII Urban road network 
(c. 700km) 
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Identification & Prioritisation of Sites for Further Assessment 
j ap 

As part of the updated approach set out in 
AM-PAV-06046, TII have developed and implemented 
a new two-stage process for the site assessment. 
The approach firstly involves an initial site scoring 
procedure to identify and prioritise sections of road 
where further investigation is required and, secondly, 
a site investigation process to ascertain whether some 
form of remedial action is necessary. 

The newly devised site scoring model makes use 
of data comprising skid difference, collision history, 
surface texture and RibGeom risk rating to identify and 
prioritise sites based on associated weightings. 

TII have established six priority levels for site 
investigations based on the site score and the likelihood 
that the site may require remedial action. Using the 
parameters mentioned above, a unique approach 
for identifying and prioritising sites for inspection 
appropriate to the TII national road network has been 
developed. Procedure for identifying sites requiring site inspection 

Site Scoring & Prioritisation 

• Collate and review the site data 

• Assess the requirement and priority for site 
inspection (Scoring Model) 

• Skid resistance difference, collision history, 
surface texture, geometry (RibGeom) 

Input Parameter Criteria and Scores 

Skid resistance 
Difference (SD) 0 -0.01 to 

-0.03 
-0.04 to 
-0.06 

-0.07 to 
-0.09 

-0.10 to 
-0.12 

-0.13 to 
-0.15 < -0.15 

Score 0 2 4 6 8 10 12 

Number of collisions for 
the latest three years 

where SD ≤ 0 (see Note 
1) 

0 1 2 3 4+ 

Score 0 3 6 9 12 

Surface texture (MPD) 
where SD ≤ 0 

> 0.8 mm 0.6 mm to 0.8 mm < 0.6 mm 

Score 0 1 3 

Risk rating (RibGeom) 
(see Note 2) ≤ 0.9 > 0.9 and ≤ 0.995 > 0.995 

Score 0 1 3 

AM-PAV-06046 Site Scoring Model 

Priority Site Score Site Inspection
Required? 

Action 
Likelihood 

P1 18 to 30 Yes Higher 

Lower 

P2 15 to 17 Yes 

P3 12 to 14 Yes 

P4 9 to 11 As resources allow 

P5 6 to 8 As resources allow 

Prioritisation of Site Inspections 
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Site Investigation Process: Desktop Study and Site Inspection 
The new site investigation process now comprises 
two parts: 

1. a desktop study and 

2. a site inspection 

New desktop and mobile software applications 
based on geospatial, video and pavement condition 
data have been developed to carry out and record 
the findings of the desktop study and site inspection, 
respectively. The content and methodology of 
conducting site inspections was also reviewed and 
updated. 

The objective of the site investigation process is to 
assess the requirement for remedial action based 
on: 

• Engineering data 

• Visual assessment 

• Road users & braking demand 

• Local judgment of site-specific factors 

This proactive approach to the management 
of skid resistance on the national road network 
supports TII decision making in achieving better 
annual programming and prioritisation of pavement 
improvement and renewal works. 

Site Investigation: Desktop and Mobile Software Applications 



Requirements for Surfacing 
Materials 
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Review of Selected Sites and Lab Studies (2011-2013) 
During the period in which AM-PAV-06045-01 
(HD28/11) was being developed, it had come to the 
TII's attention that, following resurfacing, some sites 
on the network were delivering lower skid resistance 
than expected at those locations. 

Specialist input was obtained to provide an interim 
review of the conditions of the surfacing at selected 
locations so that it could be established whether 
these were isolated occurrences or whether there 
was potentially a more widespread problem on 
the network. This initial review concluded that the 
particular circumstances relating to each of the sites 
examined did not necessarily indicate that there 
was an endemic problem on the network. 

However, some of the issues raised did have 
implications for the wider network and for future 
specifications, and merited further investigation. 
To that end, samples were extracted from each of 
the sites for laboratory testing and analysis, and TII 
also initiated a laboratory based study of the skid 
resistance performance of a range of aggregates 
used in asphalt surfacing in Ireland. 

In light of the results from both the site and laboratory 
based studies, the following recommendations were 
made: 

• Consider ways of improving quality control 
measures for surfacing works to ensure that 
materials are as specified and correctly laid. 

• Amend DN-PAV-03023 (HD36) to improve the 
reliability of PSV results used in the selection of 
surfacing aggregates. This could be achieved 
by requiring tests from more than one test 
house and also rejecting any results that lay 
outside a given tolerance from the mean value 
of the tests. 

• Consider the collection of Friction After 
Polishing (FAP) test results for surface course 
aggregates and surfacing materials laid on 
the network. This would enable the collection 
of additional data to build on the results from 
this study and also establish a database on 
the performance of surfacing aggregates as 
measured in terms of friction after polishing. 
This approach would give TII the option to 
develop evidence based standards using this 
test in the future. 
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Requirements for Surfacing Materials (2013-2015) 
NRA IAN 05/13 (2013) & DN-PAV-03023-05 (2015) 

NRA Interim Advice Note 05/13 (2013) provided an update of HD 36/06 Surfacing 
Materials for New and Maintenance Construction, for use in Ireland. This interim 
advice note was subsequently incorporated into NRA HD36/15, now TII Standard 
DN-PAV-03023-05, which was published in March 2015. The new standard 
provided a summary of surfacing options available for use on pavements and 
advised on current requirements for surfacing materials used in Ireland. It also 
detailed requirements for aggregates at that time to ensure that satisfactory 
skidding resistance was provided on roads in accordance with AM-PAV-06045-01 
(HD28/11) and included details of surface texture and how this affects skidding 
resistance and surface noise at the tyre/road interface. 

The DN-PAV-03023 standard highlighted the importance of demonstrating 
consistency of production and robustness of testing. Samples of the aggregate 
representative of those to be incorporated into the Works must be tested in 
accordance with IS EN 1097-8 for compliance with the specified Polished Stone 
Value (PSV) and Aggregate Abrasion Value (AAV) properties. It was also deemed 
essential that the aggregate supplied to site must be the same in all respects to 
the sample submitted for acceptance. Compliance for PSV now required a “suite 
of tests” comprising three separate valid individual PSV tests carried out on a 
single stockpile bulk sample, where each individual test must be undertaken by a 
different accredited laboratory. To gain further information on the performance of 
aggregates in road surfacings two additional tests on the aggregate were specified. 
These tests were a Flakiness Index test as specified in IS EN 933-3 and a Friction 
After Polishing (FAP) test based on IS EN 12697-49. 

Volume 7 Section 5 
Part 1 

NRA HD 36/15 

Volume 7: Pavement Design & Maintenance 

Surfacing Materials for New and 
Maintenance Construction, for Use in Ireland 
(including Amendment No. 1, dated June 2015 
and Amendment No. 2, dated January 2016) 

March 2015 

St. Martin’s House, Waterloo Road, Dublin 4 Tel: +353 1 660 2511 Fax +353 1 668 0009 
Email: infoDMRB@nra.ie Web: www.nra.ie 

NRA Interim Advice Note 05/13 

Update to HD 36 Surfacing 
Materials for New and Maintenance 

Construction, for Use in Ireland 

July 2013 

St. Martin’s House, Waterloo Road, Dublin 4 Tel: +353 1 660 2511 Fax +353 1 668 0009 
Email: infoDMRB@nra.ie Web: www.nra.ie 

With
draw

n

National Roads Authority Volume 7 Section 5 
Design Manual for Roads and Bridges Part 1 HD 36/06 
Addendum 

November 2011 1 

NRA ADDENDUM TO 

HD 36/06 

SURFACING MATERIALS FOR NEW AND MAINTENANCE 
CONSTRUCTION 

This Addendum supersedes the NRA Addendum dated January 2005 to Standard HD 36/99.  The revisions 
have arisen due to the publication of Standard HD36/06, dated November 2006, which supersedes HD 36/06. 
The main changes are as follows: 
- Restrictions on the use of Polymer Modified Stone Mastic Asphalt (PMSA) have been removed. 
- Introduction of restrictions on the use of High Friction Surfacing (HFS). 
- The definition of low speed has been reduced to 65km/hr from 90km/hr 

Standard HD 36/06 – Surfacing Materials for New and Maintenance Construction– is applicable in Ireland 
with the following amendments: 

GENERAL 
1. At several locations: 

For: “Specification (MCHW1)” or “(MCHW1)” 
Read: “NRA Specification for Road Works”; 

For: “Notes for Guidance (MCHW2)” 
Read: “NRA Notes for Guidance on the Specification for Road Works”; 

For: “trunk road” 
Read: “national road”. 

For: “BS EN” 
Read: “IS EN” 

For: “Overseeing Organisation” 
Read: “National Roads Authority” 

Further Research to Better Understand the In-service Performance of 
Aggregates and Surfacing Materials 
As the skid resistance standard AM-PAV-06045-01 had only been introduced in 
2011, there was still limited experience by the period 2013-2015 of the in-service 
performance of aggregates used in surfacings in delivering the skid resistance 
requirements for the different site categories within the standard. It was also 
recognised that the PSV test, whilst a good indicator, may not always accurately 
predict the in-service skid resistance of aggregates for all stress and traffic 
combinations. 

Since 2011, TII have undertaken extensive research on the compatibility of the 
skid resistance standard with Irish conditions. TII have recognised a need to 
better understand the in-service performance of aggregates to enable standards 
and product specifications to be refined in the future. The introduction of the 
Construction Product Regulations (CPR) also increased the emphasis on the 
performance of construction products against standard property tests. To this 
end, TII instigated an evidence gathering regime to supplement the data already 
obtained from construction works and routine skid resistance measurements to gain 
further understanding of the performance of aggregates and surfacing materials 
in-service. This included a requirement to undertake FAP testing in addition to 
the standard PSV and AAV tests specified in DN-PAV-03023. The specified test 
methodology is IS EN 12697-49, but with the test undertaken on an aggregate 
mosaic rather than an asphalt specimen. The additional monitoring would enable 
the in-service performance to be compared to declared PSV, AAV and FAP values. 
This work would allow future amendments to DN-PAV-03023 to better target the 
use of aggregates in delivering the levels of skid resistance on the national road 
network required by AM-PAV-06045. 

NRA Addendum to HD 36/06 (2011) NRA IAN 05/13 (2013) DN-PAV-03023-05 (2015) 

https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=2792
https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=2792
https://www.tiipublications.ie/document/?id=3068
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Updated Requirements for Surfacing Materials (2020) 
Guidance on the Characterisation and Monitoring of Surface 
Course Aggregates 
In 2020, DN-PAV-03023 (formerly HD 36) was reviewed 
and updated to allow for the inclusion of guidance on the 
characterisation and monitoring of surface course and surface 
treatment coarse aggregates. 

This guidance would assist in ensuring consistency in the 
declaration of product performance of surface course aggregates 
and the ability of the Competent Authority to carry out checks 
against this monitoring process and products supplied to the 
market. 

Registration of Aggregate Products for Use in Surfacings 
TII have developed and now maintain a central product register of 
aggregates made available on the market in accordance with the 
Construction Products Regulation (CPR). The register is specific 
to aggregates for use in surfacing applications. The register is 
held on behalf of the TII Head of Pavements for use by TII as 
the Competent National Authority. The register is available for 
use by the Market Surveillance Authority (MSA) to facilitate the 
role that the MSA has with regards to monitoring compliance of 
Construction Products under the CPR. 

Updates to DN-PAV-03023 (June 2020) 
In June 2020, DN-PAV-03023 was significantly updated to include 
a new chapter on surfacing aggregate registration and evaluation 
of conformity, as well as updating of PSV limits, traffic definition 
(commercial vehicles/lane/day to AADF) and site categories to 
align with recent updates to AM-PAV-06045 in March 2020.  

DN-PAV-03023 was subsequently revised with minor amendments 
in October 2020. 

Volume 7 Section 5 
Part 1 

NRA HD 36/15 

Volume 7: Pavement Design & Maintenance 

Surfacing Materials for New and 
Maintenance Construction, for Use in Ireland 
(including Amendment No. 1, dated June 2015 
and Amendment No. 2, dated January 2016) 

March 2015 

St. Martin’s House, Waterloo Road, Dublin 4 Tel: +353 1 660 2511 Fax +353 1 668 0009 
Email: infoDMRB@nra.ie Web: www.nra.ie 

DN-PAV-03023-05 
(March 2015) 

DN-PAV-03023 
June 2020 

Surfacing Materials for New and
Maintenance Construction for 
Use in Ireland 

With
draw

n

DN-PAV-03023 
October 2020 

Surfacing Materials for New and
Maintenance Construction for 
Use in Ireland 

Published Surfacing Aggregate Product Register (TII DN-PAV-03056-07) 

DN-PAV-03023-06 
(June 2020) 

TII DN-PAV-03023-07 
(Revised October 2020) 

https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=3068
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Laboratory Assessment of Surface Course Aggregates 
Polished Stone Value (PSV) 

The PSV test is traditionally the most commonly used laboratory test 
method to measure the resistance to polishing of an aggregate for road 
purposes. The test is carried out in accordance with IS EN 1097-8. The 
test is carried out on the aggregate passing a 10mm sieve and retained 
on a 7.2mm flake sorting sieve. 

Test specimens are prepared by embedding the aggregate in resin in 
a curved-shaped mould. The test specimens are placed on a “road 
wheel” and subjected to polishing in an accelerated polishing machine. 
The state of polishing of the specimens is then measured by means of 
the pendulum friction tester. The higher the PSV value, the better the 
resistance to polishing of the stone. 

Aggregate Abrasion Value (AAV) 

The AAV is a laboratory test that gives a measure of the resistance 
of aggregate to surface wear by abrasion. The test is carried out in 
accordance with IS EN 1097-8. 

Resistance to abrasion is measured by finding the percentage loss 
in weight suffered by 14mm chippings when mounted in a single 
flat specimen and subjected to abrasion by standard round grained 
silica sand on a standard grinding lap wheel. The loss of weight of the 
original specimen is reported. 

The lower the AAV value, the better the resistance to wear by abrasion 
of the stone. 

Polished Stone Value (PSV) Test Specimens and Equipment Aggregate Abrasion Value (AAV) Test Specimens and Equipment 
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Laboratory Assessment of Surface Course Aggregates 
Friction After Polishing (FAP) 

TII has recognised a need to better understand the 
in-service performance of aggregates. It is recognised 
that the PSV test, whilst a good indicator, may not 
always accurately predict the in-service skid resistance 
of aggregates for all stress and traffic combinations. 

Accordingly, TII has introduced a requirement to 
measure friction after polishing (based on the I.S. 
EN 12697-49). Initial testing undertaken on a small 
sample of aggregates suggests that the test may 
provide a useful additional guide to the performance of 
surfacings after polishing and enables comparisons to 
be made between the coarse aggregate when tested 
on its own and in an asphalt mix. 

The FAP test is based on the Wehner Schulze 
machine developed in the 1960s. The test is carried 
out on 225mm diameter specimens which can be 
asphalt specimens or aggregate mosaics. The 
aggregate mosaics are typically made with aggregate 
to the same size specification as for the PSV test. The 
asphalt specimens can be either laboratory prepared 
or core samples extracted from the road surface. 

The FAP test consists of a polishing stage and a 
friction measuring stage. The test can be stopped after 
any number of polishing cycles and the coefficient of 
friction measured. The standard procedure typically 
involves polishing to 90,000 passes, and the FAP 
value reported as the friction coefficient measured at 
60 km/h. 

This data will allow future amendments to DN-
PAV-03023 to better target the use of aggregates in 
delivering the levels of skid resistance on the national 
road network. 

Laboratory Slabs & Cored Specimens for Asphalt Mixtures 

Wehner Schulze / Friction After Polishing (FAP) Test Equipment 
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Geological and Petrographic Assessment of Surface Course Aggregates 

Digital Metrology 
3D areal surface measurements are used to quantitatively measure 
the microtexture of an aggregate. This is achieved by ‘z-stacking’ 
digital images of the aggregate surface. 

Specific parameters such as root mean square height, skewness, 
kurtosis, and peak density (ISO EN 25178-2) are used to describe 
the areal topography of a single aggregate particle. Together 
these can provide important information on the potential frictional 
properties of an aggregate. 

These measurements can be obtained from particles that have 
either undergone laboratory induced wear or in-service wear, when 
recovered in road core. 

Petrographic Analysis 
Petrographic analyses are used to determine the composition 
of rocks, including details on mineralogy and microstructure as 
defined in I.S. EN 14689-1. 

Macro-identification using a stereo microscope can yield important 
information on the distribution of rock types and grain-size within a 
bulk aggregate. Too many fine-grained rocks within an aggregate 
can have a detrimental effect on its overall frictional properties. 
Micro-identification is traditionally undertaken using a compound 
microscope whereby samples have been prepared as thin sections. 

Recent technological advances have provided methods for 
enhanced petrographic analysis using various spectrographic 
techniques, such as Raman microscopy. 

3D block model representing the surface topography of an aggregate particle. 
Petrographic thin section of an igneous rock 
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Geological and Petrographic Assessment of Surface Course Aggregates 

Raman Spectroscopy 
Raman spectroscopy uses a monochromatic light source (laser) to 
interact with the molecular bonds of different materials to produce 
a characteristic spectrum. 

Modern Raman equipment allows the mapping of unprepared 
samples, such as aggregate particles to provide both petrographic 
and topographic data. 
Another advantage of this technique is to provide accurate mineral 
identification and the ability to differentiate between polymorphic 
mineral phases. 

It provides a powerful tool when used in combination with digital 
metrological measurement to describe the frictional properties of 
stone aggregates. 

2D and 3D Raman hyperspectral maps displayed with a topographical model. 

Aggregate Fingerprinting 
High PSV aggregates in Ireland are predominantly recovered from 
sandstone, greywacke, or andesite sources. 

To aid quality control, and ensure specified materials match the 
materials provided on site, a database of sources is being collated. 
This will include detailed petrographic analyses (‘fingerprint’) so 
that any material can potentially be traced back to a specific quarry 
and possibly a specific lithological unit within that source. 

Detailed mapping of quarry sources together with the collection and 
analysis of the rock types present will be recorded in the database. 

Quarry face map of a sequence of 
greywackes. Raman hyperspectral 
map showing the detailed 
microstructure and mineralogy of a 
sample from the quarry face. 



Good Practice and Guidance 
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Enhancing Understanding through 'Checks & Key Points' Guides 

Hot Rolled Asphalt and Coated 
Chippings – Checks and Key 
Points 

CC-PAV-04011 
January 2019 

Surface Dressing - Checks and 
Key Points 

CC-PAV-04013 
March 2020 

Stone Mastic Asphalt – Checks 
and Key Points 

CC-PAV-04014 
March 2020 

Asphalt Concrete – Checks and 
Key Points 

CC-PAV-04015 
December 2020 

A suite of ‘Checks & Key Points’ guides have been developed and published by TII to provide Employer’s 
Representatives and other interested parties with information on key aspects for the installation 
of bituminous mixtures (HRA, SMA, AC) and Surface Dressing during the construction of pavement 
schemes. These documents are provided to enhance the understanding of the written requirements of 
the Specifications with photographs and notes used to emphasise the points being made. 

CHECKLIST OF ITEMS REQUIRED 

Prior to Commencing Design (Surface Dressing): 
Site Assessment; Road Hardness; Macrotexture; 
Traffic Volume; Traffic Speed; Chippings; Season 

Prior to Commencing Works: 
Type Testing, Declaration of Performance, CE Marking, 
Constituents, Product Composition, Works Proposals 

During and After Completion of the Works: 
Works Requirements; Monitoring of Construction 

KEY POINTS 

Hot Rolled Asphalt (CC-PAV-04011): 
HRA Mixture; Chip Condition; Size; Macrotexture; Rate 
of Spread; Embedment; Joints; Weather; Chip loss; 
Ride quality 

Key point Level Example Photographs Specification References and 
notes 

HRA Mixture Good 

Mixture sits up in 
peaks in paver 
hopper 
indicating good 
bearing capacity 

Screed able to 
maintain level 
and float on the 
HRA without 
displacement 

The composition of the HRA 
mixture should be sufficiently 
robust to support the coated 
chippings and sufficiently malleable 
to hold the coated chippings in 
place. 

The manufacturing process can 
also play a significant role in the 
ability of the HRA mixture to 
support the coated chippings. 

The temperature of the HRA 
mixture should be within the limits 
contained in Tables 5 and 6 of CC-
SPW-00900. 

Insulated transport is essential to 
minimise heat loss prior to use. CC-
SPW-00900 Clause 10.1.3 
stipulates the requirements for 
transport. 

Particularly wet or cold ambient 
conditions can affect the ability of 
the HRA mixture to support the 
coated chippings. 

Poor 

Mixture is level 
in paver hopper 
indicating poor 
bearing capacity  

Screed struggles 
to maintain level 
and will require 
screed assist to 
stop 
displacement 

The photographs aim to show examples of good practice and poor practice. 

Surface Dressing (CC-PAV-04013): 
Aggregates, Design Checks, Stockpile Management, 
Binder Emulsion Storage, Equipment, Weather, 
Substrate, Installation, Traffic Control & Aftercare, 
Specific Issues 

Stone Mastic Asphalt (CC-PAV-04014): 
SMA Mixture, Surface Finish, Transport, Material Flow, 
Preparation, Bond to Substrate, Macrotexture, Joints, 
Roundabouts, Ironwork, Weather, Ride Quality, Site 
Illumination 

Asphalt Concrete (CC-PAV-04015): 
AC32 Base Mixture, AC20 Binder Mixture, Transport, 
Preparation, Bond to Substrate, Joints, Freestanding 
Edge, Adjacent Concrete Component, Ironwork, 
Temperature, Regularity, Specific Issues 

https://www.tiipublications.ie/document/?id=1819
https://www.tiipublications.ie/document/?id=3049
https://www.tiipublications.ie/document/?id=3050
https://www.tiipublications.ie/document/?id=3070
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Enhancing Understanding through 'Checks & Key Points' Guides 
Further Guidance CHECKLIST OF ITEMS REQUIRED KEY POINTS 

Along with the suite of 'Checks & Key Points' guides 
developed to date, two further guides have recently been 
published to address further key aspects on the delivery 
of pavement schemes, namely, ‘Site Documentation & 
Traceability of Bituminous Mixtures’ (CC-PAV-04016) 
and ‘Sampling, Storage & Retention of Bituminous 
Mixtures’ (CC-PAV-04017) . 

The ‘Site Documentation & Traceability’ guide provides 
the user with a checklist with the intention of improving 
the retention and availability of relevant documentation 
on product approval, works proposals, laying/as-built 
records, traceability of materials and content of close 
out reports. This documentation ensures that in the 
event of a subsequent investigation, sufficient records 
are available. 

The ‘Sampling, Storage & Retention’ guide provides the 
user with a checklist for taking and retaining samples with 
the intention of improving the availability of reference 
samples for analysis and subsequent investigations 
where required. The guide outlines the required tasks for 
sampling, storage and retention of samples. It describes 
the quality control testing function and how split samples 
may be used for compliance checks. The document 
also details how to achieve accurate traceability in the 
works, and the best practice for the storage of samples 
and retention methods to ensure ease of access post-
construction. 

‘Checks & Key Points’ Guides for Hot-mix Recycling and 
Cold-mix Recycling are also being considered for future 
publication by TII. These guides will address key aspects 
of reclaimed materials for re-use in hot-mix bituminous 
mixtures and low energy bound mixtures and how these 
materials are assessed and managed. 

Prior to Commencing Works: 
• Contract specific Appendix requirements 
• Quality Assurance and Control 
• Type Test Reports 
• Declaration of Performance 
• CE Marking 
• Works Proposals 

During & After Completion of the Works: 
• Works Requirements 
• Traceability of material in the works (laying 

records) 
• Quality Assurance and Control 
• Monitoring of construction 
• Test records 

Sampling, Storage & Retention 
• Fundamental requirements 
• Aggregates; Bituminous Mixtures; Surface 

Treatments; LEBM 
• Monitoring 
• Indicative sample sizes for common tests 

Site Documentation & Traceability 
• Traceability of materials in the works 
• Recording and reporting requirements 
• Temperature requirements 
• Recording of Weather Conditions 
• Information Archiving: Retention of Records 

Additional Information 
• Emerging technologies 
• How data is captured, stored and retrieved 

Note: Reference shall always be made to the specific test method to confirm sampling and sample size requirements 

Type Test 
Mixture 
Nominal 

Size 
Size for Test 

Bulk sample 
retained for 

contract defects 
liability period 

Sub sample 
retained for 

contract defects 
liability period 

Indicative Sub 
sample 

Weight Required 

Sub sample 
retained for 

minimum period 
of 6 years 

M
ix

tu
re

 Binder Content & Grading 

4mm -
16mm Nominal mixture size YES YES 2 kg SURFACE 

COURSE ONLY 
20mm -
31.5mm Nominal mixture size YES YES 5 kg NO 

Water Sensitivity Nominal mixture size YES YES 15 kg NO 

Coated Chippings Nominal size YES YES 5 kg YES 

A
gg

re
ga

te
 

Grading / Flakiness Index / 
Fines Content / Average Least 

Dimension 

6mm -
14mm Nominal size YES YES 2 kg SURFACE 

COURSE ONLY 

20mm Nominal size YES YES 5 kg SURFACE 
COURSE ONLY 

Particle Density & Water 
Absorption 

Nominal size YES YES 5 kg NO 

Magnesium Sulphate 10/14 YES YES 2 kg NO 

Los Angeles Value 10/14 YES YES 5 kg YES 

Aggregate Abrasion Value 10/14 YES YES 2 kg YES 

Polished Stone Value 6/10 YES YES 2 kg YES 

Friction After Polishing 6/10 YES YES 5 kg YES 

Geological & Petrographic 
assessment Nominal size YES YES 2 kg YES 

Binder Emulsion Binder No No 5 litres NO 

Indicative Sample Sizes for Common Tests (CC-PAV-04017) 



Related Developments and 
Ongoing Research 
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In-Service Performance Monitoring & Investigation of Sites 
Since 2011, TII have undertaken detailed monitoring and investigations of sites where skid resistance durability concerns were identified, and conducted extensive 
research on the performance of surfacing materials. Detailed pavement information is collected on these sites using the latest automated machine survey technology 
as well as traditional in-situ test methods to gain a better understanding of the performance of aggregates and surfacing materials in-service. These technologies and 
test methods are further described in TII Publications including AM-PAV-06045, AM-PAV-06050, DN-PAV-03023, CC-GSW-00900, and CC-PAV-04010. 

Texture Characterisation using Visual 
Assessment & 3D Photogrammetry 

Laser Crack Measurement System (LCMS)Sideway-Force Coefficient Routine Investigation 
Machine 

Road Surface Profiler (RSP) 

Pavement Oriented Digital Video 

Specimen recovery for laboratory assessment 

https://www.tiipublications.ie/document/?id=3054
https://www.tiipublications.ie/document/?id=3047
https://www.tiipublications.ie/document/?id=3068
https://www.tiipublications.ie/document/?id=3048
https://www.tiipublications.ie/document/?id=3154
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Surface Dressing Analytical Design 
Surface Dressing 
Surface dressing is the application of a thin layer 
of bituminous binder and single-sized aggregate 
chippings to the surface of a road, in one or more 
layers. The technique has been widely used on Irish 
roads for many years to improve skid resistance, 
seal the road surface and to arrest deterioration. The 
procedure has become increasingly important since 
the introduction of standards for skidding resistance on 
national roads by TII. 

Surface Dressing is a relatively low cost maintenance 
activity, but is a quite complex process, and provides 
poor value for money if not carried out correctly. Early 
failures are almost always the result of inadequacies 
in one or more of the four stages in the production and 
installation of a surface dressing, namely, specification; 
design; materials, and execution including aftercare. 

Analytical Design Approach 
TII have developed a new analytical design approach 
for surface dressing on national roads with the 
objective of achieving consistency in the design and 
installation of surface dressing. The Surface Dressing 
Analytical Design (SDAD) procedure was published 
in DN-PAV-03074, updated in June 2017. The SDAD 
approach is based on sound engineering principles, 
site specific engineering data to fully characterise the 
existing site conditions, application to homogeneous 

sections, and an evidence-based quality management 
programme for materials and installation. It also 
provides a more comprehensive methodology for 
assessing the quality and shape of the aggregate 
chippings based on best practice in other countries. 
To determine the optimum rates of spread of binder 
and chippings, the analytical procedure considers the 
volume of voids between the chippings after spreading 
and rolling, and the orientation the chippings adopt 
after trafficking. 

Average Least Dimension (ALD) 
An essential parameter used in the analytical design 
of surface dressing is the Average Least Dimension 
(ALD) of the aggregates used. The ALD is used to 
determine the optimum rates of spray of binder and 
rates of spread of chippings for surface dressing. A 
research study carried out in 2015 determined the 
most appropriate way of calculating the ALD using 
surface dressing aggregates from Irish quarry sources. 
The resulting ALD calculator is available on the TII web 
portal. Further information on the use of ALD in surface 
dressing design can be obtained in TII publications 
DN-PAV-03024, DN-PAV-03074 and RE-PAV-00001. 

Road Hardness 
Road hardness is a measure of the resistance of 
an existing road surface in a particular location to 
the embedment of chippings, and is an important 
parameter in estimating the volume of residual 
binder required in surface dressing design. In 
2016, TII undertook research in conjunction with 
five participating local authorities to evaluate and 
investigate different devices for measuring road 
hardness including the CTRA (Coal Tar Research 
Association) probe which is based on a 4mm 
hemispherical head, and an alternative approach 
using a ball penetration test using a 19mm ball 
bearing. The ball penetration test, which originated 
in South Africa and is also used in Australia and New 
Zealand, consists of measuring the penetration that 
a 19mm steel ball bearing makes in the existing 
road surface when it is struck by one blow of a 
Marshall hot-mix compaction hammer. Further 
information on the road hardness can be obtained in 
TII publications DN-PAV-03024 and DN-PAV-03074. 

https://www.tiipublications.ie/advanced-search/results/document/?id=2787
https://www.tiipublications.ie/document/?id=2798
https://www.tiipublications.ie/document/?id=3092
https://www.tiipublications.ie/advanced-search/results/document/?id=2787
https://www.tiipublications.ie/document/?id=2798
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Surface Dressing Analytical Design 
Analytical Design Algorithms 

The analytical design approach can be used for 
single, double, and racked-in surface dressing. 
The details and process flowchart for Surface 
Dressing Analytical Design Procedure is given in 
DN-PAV-03074. TII have developed a step by step 
software programme to carry out the design which is 
available on TII Web Portal. 

SDAD Software 

The ALD is used in the analytical design method 
along with traffic volumes, macrotexture, road 
hardness, and days to first frost to determine the 
rate of application of binder and rate of spread of 
chippings. 
A desktop application for calculating ALD and 
undertaking an analytical design is available at: 
https://web.tii.ie/index.html. Access to the desktop 
application requires initial registration with TII. 

Updates to TII Publications 

• CC-SPW-00900, Clause 7.2, Surface Dressing 
(Specification) 

• DN-PAV-03074, Chapter 4, Design of Surface 
Dressing (Design) 

• DN-PAV-03024, Chapter 8, Surface Dressing 
(Properties) 

• CC-PAV-04013, Surface Dressing Checks & 
Key Points (Guidance) 

https://web.tii.ie/index.html
https://www.tiipublications.ie/document/?id=2602
https://www.tiipublications.ie/document/?id=2798
https://www.tiipublications.ie/advanced-search/results/document/?id=2787
https://www.tiipublications.ie/document/?id=3049
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Updates to Specification for Roadworks Series 900 
Road Pavements - Bituminous Materials (CC-SPW-00900) 

Series 900 specifies the required properties and 
performance of bituminous materials including 
constituents, product composition and installation in 
the Works. The structure of Series 900 was based on 
the UK Specification for Highway Works. 

Historically, bituminous materials were typically 
produced to a recipe, wherein a fixed grading 
envelope and minimum binder content was specified. 
The context in which these requirements were used 
contractually envisaged a Resident Engineer, based 
on site, overseeing compliance through a series of 
site based checks. 

Over time, changes have been made to Series 
900, with revisions generally made by means of 
additional clauses and / or modifications to reflect 
current terminology within the clauses. TII, in meeting 
its obligations in compliance with the Construction 
Products Regulation (CPR), and the associated 
harmonised European standards, used the opportunity 
to make a step-change in approach. 

In December 2014, TII published IAN 10/14 
Specification for Road Works Series 900. This set out 
a comprehensive reorganisation and update of the 
Bituminous Materials aspect of the Specification. A 
total review of the content and format of the Series 
900 specification was conducted, and IAN 10/14 was 
the result of this work. The key technical changes to 
the requirements of the Series 900 were as follows: 

• Recipe mixtures were replaced by performance
related design mixtures; in time this process
would permit a wider range of product types
capable of being individually designed for the
varying conditions within the network;

• CE Marking became mandatory in order to meet
CPR requirements; with conformity of each
mixture demonstrated through Type Testing and
Factory Production Control;

• Binder content requirements were increased; this
would have long term durability benefits;

• The use of both recycled materials and lower energy 
bound mixtures comprising products prepared/
mixed at low temperatures were increased. Again
performance related requirements would enable
the development of ranges of products that can
be demonstrated as fit for intended use;

• A clear distinction was now made between the
production stage of the materials and the Works
stage, into which the produced materials were to
be incorporated.

A consistent approach was taken across all product 
types, with product requirements summarised in 
a series of look-up tables. This allowed all of those 
using the specification (e.g. producers, contractors, 
supervisory personnel, etc.) to determine compliance 
criteria efficiently. 

In March 2015, IAN 10/14 was withdrawn and 
was fully implemented within TII Publication CC-
SPW-00900-05. TII also developed a range of design 
requirements and guidance, together with notes for 
guidance to the new specification. 

CC-SPW-0900-05 has subsequently received a
number of updates since 2015 and is currently CC-
SPW-0900-09 published in September 2017. A further
update of CC-SPW-0900 is due to be published in
June 2022.
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Surface Macrotexture Specific to Hot Rolled Asphalt 
Positive Macrotexture in HRA 
Hot Rolled Asphalt (HRA) surface course consists of a mat of 
dense, gap-graded bituminous material. A layer of pre-coated 
chippings is applied while the coarse aggregate content of the 
HRA is 30% or 35%. Good workmanship is required on site to 
ensure the correct spread and embedment of the pre-coated 
chippings. To ensure contact with vehicle tyres, the chippings 
must have a positive texture and be laid to be proud of the asphalt 
mat. 

Visual Assessment and 3D Photogrammetry 
In addition to traditional methods for the assessment of 
macrotexture by the volumetric patch test and/or laser techniques, 
TII has developed additional methods for assessing the presence 
of positive macrotexture in HRA using visual assessment and 3D 
photogrammetry as set out in clause 10.1.11 of TII Specification 
for Road Works Series 900 (CC-SPW-00900). 

The method for visual assessment is described in CC-
GSW-00900 Annex A, section NGA 10.1.11.1. In the event that 
the visual assessment does not result in agreement between 
the Contractor and Employer’s Representative that positive 
macrotexture has been achieved, a 3D photogrammetry survey 
shall be undertaken. 

The method for 3D Close Range photogrammetry (CRP) 
is described in CC-PAV-04010, whereby pavement surface 
macrotexture is characterised as either positive or non-positive 
by capturing and analysing a 3D model of the pavement surface 
based on the new parameter called the Count 50 value. The 
layout and test frequency for the 3D photogrammetry survey shall 
follow the same procedure as for the volumetric patch test. 

The test method can be used to determine if a positive surface 
macrotexture has been achieved in HRA as per the requirements 
of CC-SPW-00900. The result of the 3D photogrammetry shall be 
deemed the definitive assessment of positive macrotexture. 

Notes for Guidance on the 
Specification for Road Works 
Series NG 900 - Road 
Pavements - Bituminous Bound 
Materials 

CC-GSW-00900 
March 2020 

The Use of Close Range 
Photogrammetry to Characterise 
Texture in a Pavement Surfacing 
Material 
CC-PAV-04010 
October 2021 

TII Publications CC-GSW-00900 
Notes for Guidance on the Specification for Road Works Series NG 900 
- Road Pavements – Bituminous Bound Materials March 2020 

A/10 

Form NGA 10.1.11 - HRA Macrotexture - Visual Assessment Form 

Scheme / Contract 
Inspected By Date of inspection 
Weather Conditions 
Laying Contractor 
Source of HRA 
Source of Chippings 

Refer to CC-GSW-00900, Annex A Guidance notes, Clause NGA 10.1.11.1 for example photographs to assist the visual assessment 

Location (lane/carriageway) 
Chainage from Chainage to 
SCALE 
Chipping distribution - transverse Very Good Good Fair Poor 
Consistent amount across the mat 4 3 2 1 

Chipping distribution - longitudinal Very Good Good Fair Poor 
Consistent amount along the mat 4 3 2 1 

Chipping rate of spread - quantity Sufficient Over chipped Under chipped 
ok, too many?, not enough? 4 0 0 

Chipping embedment 
All 

positive Mainly positive Some positive 
Mainly non 

positive 
Above HRA mastic or level with / buried in mastic? 4 3 2 0 

Overall Mark 
Total Score 11 or higher less than 11 

Accept Conduct 3D Photogrammetry 

Location (lane/carriageway) 
Chainage from Chainage to 
SCALE 
Chipping distribution - transverse Very Good Good Fair Poor 
Consistent amount across the mat 4 3 2 1 

Chipping distribution - longitudinal Very Good Good Fair Poor 
Consistent amount along the mat 4 3 2 1 

Chipping rate of spread - quantity Sufficient Over chipped Under chipped 
ok, too many?, not enough? 4 0 0 

Chipping embedment 
All 

positive Mainly positive Some positive 
Mainly non 

positive 
Above HRA mastic or level with / buried in mastic? 4 3 2 0 

Overall Mark 
Total Score 11 or higher less than 11 

Accept Conduct 3D Photogrammetry 

Prepared 3D CRP Model Islands Analysis - Non-positive (L) & Positive (R) 

https://www.tiipublications.ie/document/?id=3154
https://www.tiipublications.ie/document/?id=3048
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Surface Macrotexture Specific to Hot Rolled Asphalt 
Automated Laser-based Techniques 
A subsequent study was commissioned by TII to 
investigate the use of Laser Crack Measurement System 
(LCMS) automated laser-based equipment to collect 3D 
modelling data of the pavement surface to characterise 
the surface texture as being either positive or non-positive 
in a manner comparable to CRP and to assess the 
longitudinal, transverse, and overall consistency of chip 
distribution in a HRA surfacing. Further information on 
LCMS can be obtained in TII publication AM-PAV-06050. 

Based on this study, LCMS provides a viable alternative 
to CRP in the characterisation of surface macrotexture as 
positive or non-positive, and could reasonably be included 
as a compliance test and/or screening procedure in 
future specifications, subject to suitable calibration of the 
Count50 thresholds for LCMS data. In addition, the LCMS 
has the key advantage of providing continuous and full 
width coverage of the pavement surface to differentiate 
between positive and non-positive texture. The ability 
of LCMS to capture 100% of the pavement surface at 

normal traffic speeds provides an opportunity to 
carry out a much more exhaustive examination of 
the pavement surface characteristics post mission 
(e.g. varying the sampling intervals, analysing the 
entire pavement surface for uniformity.) This type 
of 3D modelling allows extension to multiple other 
applications, for example, virtual volumetric patch, 
assessment of ravelling etc. 

Moreover, the study showed that LCMS can offer 
an objective assessment of the consistency of 
the transverse and longitudinal distribution of the 
chipping in positive-textured HRA. This provides 
a significant advantage over the manual visual 
assessment currently being used, allowing the 
objective assessment of the consistency of the 
distribution of chippings on HRA in a much faster 
and safer way. This work is subject to ongoing 
research which is hoped to be published shortly. 

LCMS Islands Analysis - Non-positive (L) & Positive (R) 

Texture Characterisation and Chip Distribution Sampling Layout Using LCMS 

https://www.tiipublications.ie/document/?id=3047
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Risk Based Geometric Design (RibGeom) Project 

Overview 
Given the nature of TII’s national road network, 
there is a high diversity in event types as significant 
portions of the network are of inconsistent and varied 
geometric alignments. TII have recognised the need 
to provide a consistent approach to the assessment 
and management of this diverse network and have 
more recently carried out research to develop a 
methodology for assessing geometrically derived 
design inconsistencies on the national road network. 
This approach is called Risk Based Geometric Design 
(RibGeom). Further details on the RibGeom project 
are provided in TII Publication RE-GEO-01108. 

Geometric Risk Analysis Model 
The RibGeom project has considered seven distinct 
factors in the context of the vehicle stability equation, 
namely: horizontal curvature; vertical alignment; 
forward visibility; road cross-fall and surface friction; 
driver workload (alertness and degree of active 
engagement), and vehicle speed. The RibGeom 
project has developed an integrated suite of algorithms 
in a single model that combines the multiple factors 
and provides a single risk rating result. This allows 
the locations of abnormal risks to be identified along a 
section of road so that interventions to reduce collision 
risk may be developed. 

Geometric Consistency 
Geometric consistency is seen as a key characteristic 
of the road layout that defines collision risk. It has 
been found that inconsistent road geometry is a 
contributing factor to driver error resulting in excess 
vehicle speed for the road conditions, which will 
then raise the risk of loss-of-control. Thus, a single 
sharp bend on an otherwise good quality road 
alignment will have a higher risk rating than a similar 
curve on a generally bendy road. The consistency 
assessment results are ranked for each parameter 
for a section of road on a 5-point scale based on 
variation ranges as “Very Good”, “Good”, “Fair”, 
“Poor”, or “Very Poor”. 

Pilot Sites and Case Study Analysis 
The RibGeom model was developed utilising 
detailed data from 30 reference sites on the 
national road network. It was then applied to 3 
case studies to evaluate the model outputs and to 
illustrate its potential use. The positive outcomes 
from these case studies demonstrate the ability of 
the RibGeom tool to select appropriate high-risk 
locations within extended lengths of typical legacy 
roads for which minor improvement schemes 
could be developed. It benefits as a design aid to 
demonstrate appropriate application of the existing 

TII Road Design Standards can be implemented to 
achieve the greatest reduction of collision risk for 
modest scale works within a more consistent overall 
road alignment. 

Further Development 
The RibGeom tool is well developed for the 
analysis of the primary risk factors associated with 
the horizontal road alignment. Further refinement 
will be forthcoming for the vehicle stability factors 
associated with road surface friction, for which 
there is an ongoing research and development 
programme underway by TII. 

Risk-Based Geometric Design 
for Road Improvements 

RE-GEO-01108 
April 2019

 TII RE-GEO-01108 - Risk-Based Geometric Design for Road Improvements 

https://www.tiipublications.ie/document/?id=3032
https://www.tiipublications.ie/document/?id=3032
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