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Executive summary 
This report summarises Atkins’ efforts to: 

1. Carry out visual condition assessments of forty motorway and trunk road sites with thin surfacings; 
and, 

2. Use the results from the above sample to make an estimation of the overall condition of all thin 
surfacings on the Highways Agency network. 

The Task represented a repeat of a similar study which Atkins previously undertook in 2012.  An innovative 
approach was developed to undertake the visual condition assessments.  The use of video survey 
technology enabled data to be collected in a safe, reliable and efficient manner.  The video footage from the 
forty sites was then reviewed by an Inspection Panel in a workshop forum.  Statistical analyses were then 
undertaken to produce network-wide estimations of visual condition. 

The Inspection Panel workshops followed an established methodology that defines visual condition on the 
following scale: 

  Excellent   Good   Moderate   Acceptable   Suspect   Poor   Bad 

In comparison to last year’s performance review, it was found that the average condition score for the 
sample sites had increased from 5.18 to 5.36.  Both scores relate to a condition rating of between 
‘Good/Moderate’ and ‘Moderate’. Using the Central Limit Theorem, it was estimated that the current average 
condition rating for all thin surfacings (in lane 1) across the network lies between: 

1. ‘Good’ and ‘Moderate’ with 99.2% confidence. 
2. ‘Good/Moderate’ and ‘Moderate/Acceptable’ with 82.6% confidence. 
3. ‘Good’ and ‘Moderate/Acceptable’ with 99.99% confidence. 

96.5% of all thin surfacing in lane 1 across the network was rated as ‘Satisfactory’ (i.e. condition categories 
‘Excellent’ to ‘Acceptable/Suspect’) with the remaining 3.5% being rated as ‘Unsatisfactory’ (i.e. condition 
categories ‘Suspect’ to ‘Bad’). This compares with a ‘Satisfactory’ figure of 87% in 2012. 
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1. Introduction 
This report summarises research undertaken by Atkins on behalf of the Highways Agency (‘the Agency’) 
under Lot 2 of the Department for Transport framework contract for the provision of  Transport-Related 
Technical and Engineering Advice and Research (Package order reference 209[4/45/12]).  The Pavements 
Team of the Highways Agency’s Network Services (NetServ) Directorate appointed Atkins to produce an 
updated estimate of the condition profile of thin surfacings across the motorway and trunk road network.  

1.1. Background 
Thin surface course systems (TSCS), or thin surfacings as they are more commonly described, are 
proprietary systems in which a hot bituminous bound mixture is machine-laid with a controlled screed paver 
onto a bond coat to form, after compaction and cooling, a textured surface course less than 50mm in 
thickness.  Further background is provided in IAN 157 [Ref 1] – which revised Chapter 6 of HD 37/99 [Ref 2] in 
December 2011. 

Thin surfacings were originally developed in mainland Europe and the technology was adapted and first 
transferred to the UK strategic road network in the early 1990s.  The subsequent success and popularity of 
these materials is reflected by the fact that they are the only permitted option for surface course which can 
be used without restriction in England (see HD 36/06 [Ref. 3]).  

The in-service performance of thin surfacings has been subject to review during recent years and a thorough 
understanding of their behaviours, benefits and limitations is now emerging.  An estimation of the condition 
profile for thin surfacings across the network was required (under this Task) for asset management 
purposes.  This would enable future workload and funding requirements to be predicted.  

1.1.1. Previous relevant studies 
The following previous relevant studies are brought into reference within this report. 

“Durability of thin surfacing systems. Part 4: Final report after 9 years monitoring” [Ref. 4] 
This seminal study into the long term durability of thin surfacing materials was produced by the Transport 
Research Laboratory (TRL) in 2010. The output is termed ‘TRL 674 [Ref. 4]’ throughout the remainder of this 
report.   Its aims were to identify: 

 “the expected length of the service lives of thin surfacing systems” 
 “the mode(s) by which they fail”  
 “if there are any simple means to predict their failure”. 

The study focussed on detailed information for a total of 137 sites which were inspected and monitored over 
a period of several years.  During that process sites were surveyed and assessed (on foot) using a bespoke 
condition classification system developed by TRL.  

 “Thin surfacing performance review (2012) – State of the network” [Ref. 5] 
In 2012 Atkins were commissioned by the Agency to generate, for the first time, an estimate of the condition 
profile of thin surfacings across the motorway and trunk road network.  The fundamental principles (from TRL 
674 [Ref. 4]) for surveying and classifying sites were retained but the innovative use of video survey technology 
offered significant safety and efficiency benefits. 

A sample selection process was developed to enable the results, from a limited number of sites, to be 
extrapolated to produce network-wide condition statistics.  Correlations were also sought between the 
condition assessments and the underlying construction records for each site. 

The 2013 Performance Review, described in this report, represents a direct repeat of the 2012 exercise – 
with some enhancements (as described in Section 3)  
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“Optimum interventions for thin surfacing maintenance” [Ref. 6] 
This research task included a review of the construction records for all thin surfacing materials on the 
Highways Agency network.  This information was extracted from the Highways Agency Pavement 
Management System (HAPMS) in August 2012 and subjected to detailed analysis to generate network wide 
statistics regarding the attributes and coverage of thin surfacings across the network. 

These statistics were used in the 2012 Performance Review [Ref. 5] to select sample sites and to generate a 
network wide estimation of condition.  Similar statistical analyses were undertaken for the 2013 Performance 
Review and cross-references are made, where appropriate, in the remainder of this report. 

1.2. Task 
The objective of this Task was: 

“To carry out a visual condition assessment of thin surfacings, using an established methodology, at 
selection of sites on the Highways Agency network, and to subsequently make a prediction of the overall 
condition of all thin surfacings on the network”. 

The objective was to be achieved by undertaking the Sub-Tasks listed in Table 1-1.  

Table 1-1 Task specification 

Sub-Task Specification 
Where addressed 

in this Final Report

1 

“Identify a stratified, random sample of sites that have thin surfacing, 
representing the range of factors that may affect performance.  This 
should include, but is not limited to, geographical location, traffic 
conditions, climatic conditions, stress levels, aggregate size and material 
supplier.” 

Section 2 

2 
“Carry out a visual inspection of these sites and assess them using the 
methodology described in Appendix A of TRL Report 674.” [Ref. 4]   

Section 3 

3 

“Collate and analyse the data in an electronic format and provide an 
estimate of the proportion of the Highways Agency network in each of the 
condition bands (Excellent, Good, Moderate, Acceptable, Suspect, Poor, 
Bad).  An assessment of the statistical robustness of the prediction shall 
be undertaken”. 

Section 4 

 

The Task was awarded to Atkins on 13th September 2013 with a completion deadline of 31st January 2014.   

1.3. Overall approach 
Atkins’ overall approach towards this Task is summarised as follows: 

1. Construction records contained within HAPMS were reviewed to identify both the quantity and range of 
characteristics of thin surfacing materials across the Agency’s network. 

2. Forty representative site locations were selected. 
3. Video data for each site was collected using specialist survey vehicles equipped with multiple cameras. 
4. The video survey footage was reviewed in an office environment via Inspection Panel workshops and 

visual condition assessments were provided (utilising the TRL 674 [Ref. 4] methodology). 
5. The results from the Inspection Panel workshops were analysed to produce an estimate of the condition 

profile for all thin surfacings across the network.    

Further details are provided in the following Sections. 
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2. Sub-Task 1: Site Selection 

2.1. Specification 
The specification for this Sub-Task was: 

“Identify a stratified, random sample of sites that have thin surfacing, representing the range of factors that 
may affect performance.  This should include, but is not limited to, geographical location, traffic conditions, 
climatic conditions, stress levels, aggregate size and material supplier.” 

2.2. Approach 
The 2012 Performance Review [Ref. 5] was based upon an assessment of thirty sites. Forty sites were 
assessed this year.  The following factors informed the selection of this sample size: 

 For the “Optimum interventions....” Task [Ref. 6], the Agency deemed that thirty sites was a suitable sample 
size to inform network level judgements.  

 As mentioned in Section 1.2, the Task was awarded in mid-September.  The timescales for the 2012 
Performance Review [Ref. 5] resulted in a requirement to undertake video data collection during the winter 
months.  Weather, daylight and road surface conditions hampered the data collection efforts and 
subsequent footage review.  In an attempt to avoid these issues this year it was considered imperative to 
mobilise rapidly upon award of Task and to complete the data collection before the onset of winter.  Forty 
sites was a practical limit that could be achieved within the restricted timescales. 

 Workshops were held over two consecutive days in November 2013 (see Section 3.4).  Based upon the 
previous year’s experience, forty was considered to be the maximum number of sites that a panel could 
attentively review during such an event. 

It should be noted that a sample size based upon a statistical design would have required significantly more 
sites to be considered if the full range of thin surfacing attributes, and their values, was to be included.   

The methodology used for this Task included two different approaches for the downstream analysis of the 
Inspection Panel results and the subsequent estimation of the network condition profile: 

 Approach 1 – was to compare the Inspection Panel condition assessments with the underlying HAPMS 
attributes for each site and seek to identify reliable correlations.  These correlations, determined at the 
sample site level, would then be applied to the full network. 

 Approach 2 – was to select sample sites that provided a “mini snapshot” of the network.  The condition 
profile of the forty sites could then be extrapolated to the network level on a length basis. 

 
Approach 2 was intended as a back-up in the event that reliable correlations could not be established in 
Approach 1.   

Both approaches replicated the methodologies that were previously used and approved in 2012 [Ref. 5]. 
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2.3. HAPMS review 
The thin surfacing construction records contained within HAPMS were to form the basis of this Task.  With 
reference to the Specification requirements (see Section 2.1): 

 HAPMS construction records do not provide details regarding climatic conditions or stress levels. 
 recent amendments to HAPMS have introduced a facility to record details of (inter alia) aggregate size 

and material supplier.  However, it would appear that:  
 the uptake of this new facility by Service Providers is not yet universal. 
 the “enhanced” construction records are generally only provided for recent resurfacing schemes 

(i.e. there is no requirement to revisit historic schemes and record the additional construction 
information). 

 the “enhanced” construction records are only captured in HAPMS in free-form text fields.  The 
way that these fields are populated by the Service Providers is inconsistent and, because they 
are free-form text, almost impossible to analyse on a network basis. 

 as part of Atkins “Optimum interventions...” Task [Ref. 6] it was agreed with the Agency that the thin 
surfacing “Type” record within HAPMS had limited merit.  This was due to the indistinct input options 
provided for Service Providers which lead to differences in interpretation and inconsistent population of 
HAPMS.   

Therefore not all of the factors required by the Specification could be considered in this Task.  This was 
agreed in writing with the Project Sponsor and mirrors the approach that was approved in the 2012 
Performance Review [Ref. 5].  The HAPMS attributes that were considered were as follows: 

 Highways Agency Area 
 Age 
 Cross-sectional position 

 Thickness 
 Season laid (winter being defined as November to February incl.) 
 Length 

Construction records for all thin surfacings in lane 1(cross sectional position CL1) across the network were 
downloaded from HAPMS on 23rd August 2013.  The following analyses are presented in Appendix A: 

 Table A-1 shows that 52% of the length of lane 1 across the Agency’s network consists of thin 
surfacing.  The total length of thin surfacing in lane 1is 6,662km.  This compares with 6,179km in 
2012 [Ref. 6].  This increase should be considered in the context of reported resurfacing activity 
amounting to 752 lane miles (1,210km lane km) during 2012-13 [Ref. 7]. 

 Table A-2 shows an analysis by ‘carriageway function’. 
 Table A-3 is a further refinement and sub-divides the thin surfacing records according to 

‘carriageway type’ (i.e. motorway or non-motorway). 
 Table A-4 shows an analysis by age. 
 Table A-5 shows an analysis of season laid – where ‘winter’ was previously defined by the  

Agency [Ref. 6] as November to February inclusive. 
 Table A-6 shows an analysis of both age and season laid. 
 Table A-7 shows an analysis of thickness laid. 

Appendix B shows how the HAPMS analyses (from Appendix A) informed the site selection process: 

 Figure B-1shows how proportions that were established from the network level analyses were then 
applied to the sample size of forty sites. 

 Figure B-2 summarises the resulting site selection criteria to ensure that the forty sample sites were 
representative of the wider network. 

Having established the selection criteria, a logistical exercise was undertaken to identify forty sample sites 
that would fulfil these requirements.  The results are presented in Appendix C:   

 Table C-1 provides the summary list and shows the range of variables for each of the selected sites.   
 Table C-2 provides the detailed construction records for each of the selected sites.  

With such prescriptive selection criteria it was impossible to select forty sample sites of equal length.  The 
maximum site length was 698m.  The minimum site length was 337m.  The average site length was 506m. 

The average age of all thin surfacing materials included in the final selection was 8.3 years.  The “Date laid” 
records for two of the sites pre-dated the introduction of thin surfacings to the UK and were therefore 
considered to be erroneous.  The average age for the remaining 38 sites was 7.0 years.  
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3. Sub-Task 2: Visual Inspection 

3.1. Specification 
The specification for this Sub-Task was: 

“Carry out a visual inspection of these sites and assess them using the methodology described in Appendix 
A of TRL Report 674.” [Ref. 4]  

3.2. Approach 
Atkins’ innovative approach to this Task was to collect video survey data for the forty sample sites and to 
conduct visual assessments (using the TRL 674 [Ref. 4] methodology) in workshop forums.  

3.3. Data collection 
Inventory video collection started during the week commencing 30th September 2013.  Collection and 
processing was completed during the week commencing 28th October 2013.  This quick turnaround was 
made possible by:  

a) Atkins working “at risk” to undertake the majority of the HAPMS analysis and site selection (see 
Section 2) prior to the award of Task on 13th September. 

b) IBI Group’s flexibility in not demanding a prolonged mobilisation period. 

For all surveys, four video cameras were utilised. These covered the forward, rear, nearside and offside 
angles. In playback mode, footage from the rear facing camera could be targeted on the carriageway surface 
and this proved to be the most useful for visual condition assessment purposes. 

The maximum survey speed was 80kph (22 m/sec).  The frequency of the captured imagery was six frames 
per second (6Hz).  This meant that the maximum frame spacing in the final footage was around 4m. 

3.4. Inspection Panel workshops 
Inspection Panel workshops were held in Atkins’ Birmingham office on the 14th and 15th November 2013.  
The attendees are listed in Section 8.  The same panel attended both days. Four out of the six panel 
members had previously been involved in the visual assessments included in TRL 674 [Ref. 4].  All panel 
members participated in the 2012 Performance Review [Ref. 5]. 

The TRL methodology stated that “if the Panel consists of less than 6 members at an inspection, this fact 
shall be noted when reporting the results”.  One panel member was otherwise engaged for the final part of 
the first day’s session and this is recorded in Section 8. The reported results were unaffected. 

The TRL 674 [Ref. 4] assessment methodology was applied throughout.  An introduction/refresher exercise 
was undertaken on the first morning via the inspection (on foot) of a site within Birmingham city centre. The 
panel then reconvened to Atkins’ office where the video footage (of the forty motorway and trunk road sites) 
was reviewed and assessments were undertaken. 

Reference should be made to TRL 674 [Ref. 4] for a full description of the assessment methodology.  Table D-1 
in Appendix D shows the available ‘Basic’ marks and Table D-2 in Appendix D shows the supplementary 
‘Defect suffixes’.  It should be noted that the ‘fj’ and ‘oj’ defect suffixes were not included within TRL 674 [Ref. 4] 
but were added, during the 2012 Performance Review [Ref. 5], at the request of the Project Sponsor - as the 
condition of joints is a pertinent factor in the assessment of thin surfacings.  

Table D-3 in Appendix D presents the final results for the forty sites.   
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The following general comments summarise the feedback from the workshop: 

 The video footage was of sufficient quality for all panel members to feel comfortable in undertaking 
assessments. 

 Due principally to the effect of lighting conditions, significantly different impressions of the surface 
condition could be gained from the forward and rear facing cameras.  “Drive-throughs” at different 
speeds and using both the forward and rear facing cameras were, therefore, required at most sites for 
panel members to be able to undertake an assessment.    

 During the 2012 Performance Review [Ref. 5] much of the discussion focussed on the relative merits of 
Atkins’ (then) innovative approach and speculation as to how the sites would have been scored if 
assessed on-foot.  This year the survey approach was regarded as established and there were no 
noteworthy discussions on the subject.  

 This year the video footage was projected onto a blank wall as opposed to using a 42” monitor.  The 
general consensus was that this was an improvement. 

 Surfacing joints were the focus of much debate.  Examples of good and bad joint performance were 
highlighted.  Open joints (as denoted by suffix ‘oj’) were the most common defects.  

 When considering the markings, the TRL 674 [Ref. 4] methodology decreed that “any sections that warrant 
a suffix cannot have a basic mark of G or better”.  There were numerous instances where the condition 
of the majority of the surfacing mat was regarded as good (or better) but defects associated with the 
joints “dragged down” the score for the site. 

 During the 2012 Performance Review [Ref. 5] no location details were provided for the sites. This was 
intended to ensure that all sites were marked impartially (as Inspection Panel members may have 
recognised sites that they had previous involvement with – and therefore a commercial interest in 
assessing its performance). However, this differed to the original TRL 674 [Ref. 5] approach whereby 
Inspection Panel members were readily able to recognise locations as they travelled to and arrived at 
each site.  Based upon last year’s feedback it was decided to provide location maps and descriptions for 
each site this year.  This was regarded as an improvement as Inspection Panel members were able to 
relay site-specific details and question the underlying HAPMS records (see bullet point below). 

 The accuracy of the HAPMS construction records was the subject of numerous discussions.  Table D-3 
in Appendix D shows that they were regarded as questionable for twenty out of the forty sites that were 
assessed.  This equates to a potential error (within HAPMS) of 50%.  The 2012 Performance  
Review [Ref. 5] estimated a 20% error.  Atkins’ “Optimum Interventions” Task [Ref. 6] reported a 30% error. 
This data quality issue would complicate any HAPMS-based attempt to estimate the condition of all thin 
surfacings across the network.    

 Whilst HAPMS construction records were provided for each site in the Inspection Panel members’ packs, 
these details were not “announced” prior to viewing the footage for each site – as members said this 
information could influence their assessment.  Discussions surrounding the accuracy of the HAPMS 
records were only entered into after each site had been scored.    

 Video footage from forty sites was reviewed within the allotted two-day timescale for the workshop.  This 
was an increase on last year’s thirty sites.  However, most Inspection Panel members considered forty to 
be a practical maximum number that could reasonably achieved.  
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4. Sub-Task 3: Data Analysis 

4.1. Specification 
The specification for this Sub-Task was: 

“Collate and analyse the data in an electronic format and provide an estimate of the proportion of the 
Highways Agency network in each of the condition bands (Excellent, Good, Moderate, Acceptable, Suspect, 
Poor, Bad).  An assessment of the statistical robustness of the prediction shall be undertaken.” 

4.2. Approach 
As outlined in Section 2.2, the design of this Task included two different approaches to enable an estimation 
of the network condition profile: 

 Approach 1 – was to compare the Inspection Panel condition assessments with the underlying HAPMS 
attributes for each site and seek to identify reliable correlations.  These correlations, determined at the 
sample site level, would then be applied to the full network.  
When investigating correlations between visual condition and the underlying HAPMS attributes, this 
year’s forty sites were supplemented with last year’s thirty sites to produce a larger sample size. 

 Approach 2 – was to select sample sites that provided a “mini snapshot” of the network.  The condition 
profile of the forty sites could then be used as an approximation of the state of the network.  

 
Approach 2 was intended as a back-up in the event that reliable correlations could not be established in 
Approach 1. The following Sections describe the analyses that were undertaken on the Inspection Panel 
results that were previously introduced in Table D-3 in Appendix D. 

4.3. Analyses 
In all of the following analyses, a scoring system was applied to convert the condition descriptions (from the 
Inspection Panel workshops) to numerical values as shown in Table 4-1. This numbering approach 
replicated the one used in Appendix I of TRL 674 [Ref. 4]. 

Table 4-1 Scoring system 
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4.3.1. General 
The Inspection Panel results (presented in Table D-3 in Appendix D) were scored using the system in Table 
4-1 and normalised according to their length.  The following general statistics were then determined: 

 The mean site score was 5.36.  This represents a condition between ‘Good/Moderate’ and ‘Moderate’. 
 The standard deviation of the mean site score was 0.96.  
 The average site length (CL1) was 494m.  The network length of CL1 that is surfaced with TSCS is 

6,662km. The Standard Error of the Mean (SEM) was therefore estimated to be 0.15. 
[Note: Contrary to HAPMS construction records, site ref. 36 consisted of two different surfacings with significantly 
different visual condition.  Therefore they were assessed as two separate sites with lengths of 404m and 266m.  The 
average length of the 41 assessed sites therefore became 494m.  This differs to the 506m average site length of 40 
sites that was reported at the Site Selection stage – see Section 2.3] 

 Using the above statistics, an estimate of the average condition of TSCS in CL1 across the network was 
calculated using the Central Limit Theorem (CLT).  The CLT states that the mean of a sufficiently large 
number of independent random variables is approximately normally distributed.  The network average 
condition was calculated to lie between: 

o ‘Good’ and ‘Moderate’ with 99.19% confidence. 
o ‘Good/Moderate’ and ‘Moderate/Acceptable’ with 82.60% confidence. 
o ‘Good’ and ‘Moderate/Acceptable’ with 99.99% confidence. 

Figure 4-1 provides an illustration of these statistics. 

Figure 4–1 Illustration of network average condition statistics 

 

Figure E-1 in Appendix E shows the number of sites falling into each of the condition categories (Table 4-1).   
The following features were noted: 

 There is uncertainty in the probability distribution function of the sample data (e.g. normal or long-tail) – 
because the sample size of forty sites is relatively small and the condition assessments were dispersed.   

 Not all condition categories presented in Table 4-1 were encountered within the sample data. The 
following were absent: 

o ‘Excellent/Good’ o ‘Suspect’ o ‘Poor/Bad’ o ‘Bad’ 
The latter three of these condition categories are tending towards an unacceptable level of service on 
the Agency’s network so they would not be expected to be prevalent.  However, the fact that they were 
absent from the sample sites assessed under this Task does not lead to the statistical conclusion that 
they do not occur anywhere else on the Agency’s network.   

Based upon the above, it is not possible, on a statistical basis, to confidently determine the proportions of 
thin surfacings across the network that fall into the various condition categories.  

Attempts were therefore made to investigate correlations between the condition ratings for the sample sites 
and the underlying HAPMS data.  If reliable correlations could be established then they would be applied to 
all records within HAPMS to produce a current, network level estimate of condition. 
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4.3.2. Correlations between condition and HAPMS attributes (Approach 1) 
For all of the following attempts at correlating visual condition with the underlying HAPMS attributes, this 
year’s forty sites were supplemented with last year’s thirty sites to produce a larger sample size. 

Condition against age 
Table F-1 in Appendix F presents the condition results for the sample sites against the age of the thin 
surfacing material (from HAPMS).  As would be expected, the newer materials appear to have better 
condition ratings.  However, between the age intervals there is seen to be overlap in the condition ratings. 

Figure F-1 in Appendix F presents the same data in a graphical format.  No convincing trend can be 
discerned between age and condition. 

Figure F-2 in Appendix F is a refinement of Figure F-1.  It shows that by excluding nine of the sites that were 
considered to be “outliers” from the main data set plus four sites with clearly erroneous construction records 
then a linear relationship between condition and age could be approximated.  

Figure F-3 in Appendix F is a further refinement of Figure F-2.  It shows that by additionally excluding sites 
which the Inspection Panel considered having questionable “Date laid” records in HAPMS then a slightly 
improved linear regression could be achieved. 

Drawbacks with this approach were as follows: 

 There was no statistical logic for excluding the nine outliers.  Discarding a relatively large proportion of 
such a small sample in this way is not considered to be a robust approach. 

 Any correlation determined at sample site level would need to be applied to all HAPMS construction 
records to arrive at a network-wide estimate of condition.  The regression analyses shown in Figure F-2 
and F-3 are based upon filtered data.  To apply this at network level, all construction records in HAPMS 
would have to be similarly filtered to remove errors.  This would be a significant undertaking. 

 When plotted against time, condition deterioration profiles normally follow an S-curve – not a linear 
pattern. 

 The Coefficient of Determination (“R2” value) in both Figures D-2 and F-3 does not represent a close fit. 

It was concluded that no reliable correlation could be established between age and condition for the sample 
sites.     

Condition against thickness 
On its own, the thickness of a thin surfacing material would not be expected to be a determining factor in its 
visual condition.  For completeness, Table F-2 in Appendix F shows the condition results for the sample sites 
against the material thickness (from HAPMS).  No noteworthy trends were apparent.       

Condition against thickness and season laid 
Table F-3 in Appendix F shows the condition results for the sample sites against the thickness of the thin 
surfacing material and the season when it was laid (from HAPMS).    Figure F-4 in Appendix F provides a 
graphical illustration of the same data.  No noteworthy trends were apparent.   

Condition against age and season laid 
Table F-4 and Figure F-5 in Appendix F compare condition against age and season laid.  Figures F-6 to  
F-8 in Appendix F show further attempts to investigate possible correlations for these three variables: 

 Figure F-6 in Appendix F presents the condition ratings in a matrix format. 
 Figure F-7 in Appendix F converts the condition ratings into scores using the system shown  

in Table 4-1. 
 Figure F-8 in Appendix F calculates the average scores and presents the equivalent condition rating for 

each cell of the matrix.   
Review comments for Figure F-8 in Appendix F are as follows: 
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 This method does show a general deterioration in condition over time. 
 The condition ratings resulting from this correlation range from ‘Good’ to ‘Acceptable/Suspect’.  This is 

narrower than the full spectrum of condition ratings presented in Table 4-1 and is considered to be 
unsuitable to make a representative assessment of the network condition as a whole (because the 
Inspection Panel encountered condition ratings from ‘Excellent’ to ‘Poor’).  

 Not all of the cells in the final matrix can be populated from the Inspection Panel results.   
 The ‘Season Laid’ appears to have virtually no effect on the condition rating.  This is contrary to industry 

experience.  Current guidance [Ref. 1] states:  “In common with other bituminous materials it has been 
observed that TSCS laid during the winter period are likely to be less durable than those laid in the 
summer”. 

Different age bandings (i.e. not just 5 year intervals) were also attempted but the outcomes were similarly 
inconclusive.  

On the basis of the above, it was concluded that no reliable correlation between condition and age/season 
laid could be established from the Inspection Panel results. 

Condition against age and thickness 
Figures F-9 to F-12 in Appendix F illustrate attempts to investigate correlations between condition, age and 
thickness. 

 Figure F-9 in Appendix F presents the condition ratings in a matrix format. 
 Figure F-10 in Appendix F converts the condition ratings into scores using the system shown  

in Table 4-1. 
 Figure F-11 in Appendix F calculates the average scores and presents the equivalent condition rating for 

each cell of the matrix. 
 Figure F-12 in Appendix F is a refinement of Figure F-11 and condenses the ‘5 to 10 years’ and ‘10 to 15 

years’ results into a single range of ‘5 to 15 years’.   

The final correlations provided in Figure F-11 and Figure F-12 in Appendix F do not stand up to detailed 
scrutiny for the following reasons: 

 The condition ratings resulting from these correlation range from ‘Good’ to ‘Poor’.  This is narrower than 
the full spectrum of condition ratings presented in Table 4-1 and is considered to be unsuitable to make 
a representative assessment of the network condition as a whole (because the Inspection Panel 
encountered condition ratings from ‘Excellent’ to ‘Poor’).  

 The matrices cannot be fully populated from the Inspection Panel results. 
 Comparisons between individual permutations of age and thickness reveal anomalies. Examples: 

o Figure F-11 shows that, for all materials greater than 25mm thick, an improvement in condition 
occur after 10 years.  This is not credible. 

o Figure F-11 shows that materials less than 25mm thick have a better condition rating for the first 
10 years in comparison to thicker variants.  This is contrary to industry experience and current 
trends - whereby thicker materials are commonly specified on the grounds of improved durability. 

o Figure F-12 generally shows more logical deterioration trends but the range of condition ratings 
are narrower than those experienced on the network. 

o Both figures show an ‘Acceptable/Suspect’ condition rating between 15 and 20 years. This is 
considered to be optimistic as current guidance [Ref. 1] suggests that the typical serviceable life for 
thin surfacing is ‘between 7 and 15 years’. 

On the basis of the above, it was concluded that no reliable correlation between condition and age/thickness 
could be established from the Inspection Panel results. 

Conclusion 
Based upon the above analyses, no reliable correlations could be determined between the condition ratings 
from the Inspection Panel workshops and the underlying HAPMS data for each site.  
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4.3.3. Representative network sample analysis (Approach 2) 
The site selection methodology described in Section 2 was intended to produce a sample of sites that was 
representative of the network wide stock of thin surfacing materials in terms of their HAPMS attributes and 
relative occurrence.  The rationale behind this designed approach was that the Inspection Panel results for 
this “mini snapshot” of the network would be used as a direct approximation of the condition of the full 
network.  On this basis, Table 4-2 provides an estimation of the proportion of thin surfacing in CL1 falling 
within each condition category. 

Table 4-2 Proportion of thin surfacing in CL1 within each condition category 

 
 

The robustness of the above approximation cannot be determined on a statistical basis.  This is because it is 
not possible to determine with certainty the probability distribution function of the condition of a thin surfacing 
site based on such a relatively small sample. Therefore, numerical confidence intervals cannot be assigned 
to the figures shown in Table 4-2.  Only a narrative assessment of the robustness can be provided: 

 The forty sample sites included in the final analysis (Table 4-2) had a total length of 20.2km.  The total 
length of thin surfacing in CL1 across the Agency’s network is 6,662km.  The estimated condition profile 
is therefore based on a sample size that represents 0.3% of the full network coverage of thin surfacing in 
CL1. 

 The sample size of forty sites was the practical maximum number that could be surveyed, processed 
and assessed within the time, budget and seasonal constraints for this Task.  

 The (approved) site selection methodology delivered a sample that was representative of the thin 
surfacing attributes and proportions encountered across the network – as recorded in HAPMS. 

 Not all of the available condition categories (from TRL 674 [Ref. 4]) were encountered within the sample 
sites.  Five of the condition categories were only encountered once. 

 The Inspection Panel results were delivered by an established and accepted methodology. 
 The assessment presented in Table 4-2 represents a pragmatic and logical estimation of network 

condition.   
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5. Conclusions 
With regard to the Task specification (as outlined in Section 1.2), this report summarises Atkins’ efforts to: 

1. Carry out visual condition assessments of thin surfacing sites using the established TRL 674 [Ref. 4] 

methodology; and, 
2. Make an estimation of the overall condition of all thin surfacing materials on the network. 

Atkins’ innovative approach was again deployed to undertake the visual condition assessment element of the 
Task.  The use of video survey technology enabled data to be collected in a safe, reliable and efficient 
manner.  The video footage from forty sites was then reviewed by an Inspection Panel in a workshop forum. 

HAPMS data was used as the basis for site selection purposes and to extrapolate the findings from the 
inspected sample to a network level.  Of the forty selected sites; twenty were considered to have 
questionable construction records.  On this basis, the error in the HAPMS data was estimated to be 50%.   

An estimate of the average condition of all thin surfacing in CL1 across the network was calculated using the 
Central Limit Theorem.  The network average condition was calculated to lie between: 

 ‘Good’ and ‘Moderate’ with 99.2% confidence. 
 ‘Good/Moderate’ and ‘Moderate/Acceptable’ with 82.6% confidence. 
 ‘Good’ and ‘Moderate/Acceptable’ with 99.99% confidence. 

Efforts were then made to determine the condition profile of all thin surfacings across the network by 
estimating the proportion falling into pre-defined categories from ‘Excellent’ to ‘Bad’.   

The first approach was to investigate correlations between the Inspection Panel condition results and the 
underlying HAPMS attributes for each site.  The intention had been to apply successful correlations, 
determined at the sample level to all thin surface course records within HAPMS to arrive at a network-wide 
estimation. Correlations were attempted between visual condition and: 

 Age  Thickness and season laid  Age and thickness 

 Thickness  Age and season laid  

No statistically robust correlations could be established. 

The second approach relied upon the fact that the site selection methodology delivered a survey sample that 
was representative of the thin surfacing attributes and proportions encountered across the network.  In this 
way, the Inspection Panel workshops were delivering verdicts on a “mini snap-shot” of the full network.  On 
this basis it was estimated that 96.5% of thin surfacing in CL1 across the network was rated as ‘Satisfactory’ 
(i.e. condition categories ‘Excellent’ to ‘Acceptable/Suspect’) with the remaining 3.5% being rated as 
‘Unsatisfactory’ (i.e. condition categories ‘Suspect’ to ‘Bad’). This compares with a ‘Satisfactory’ figure of 
87% in 2012. 

This approach was considered to be a pragmatic and logical method for estimating the condition of all thin 
surfacing materials across the network.      
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7. Abbreviations 
Table 7-1 Abbreviations 

Abbreviation Expanded 

CL1 Left permanent lane #1 

CLT Central Limit Theorem 

DfT Department for Transport 

HAPMS Highways Agency Pavement Management System 

HRA Hot Rolled Asphalt 

NetServ Network Services 

SEM Standard Error of Mean 

TRL Transport Research Laboratory 

TSCS Thin Surface Course System 

T-TEAR Transport-Related Technical and Engineering Advice and Research 
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Appendix A. HAPMS analyses
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Appendix B. Site selection criteria
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Appendix C. Selected sites
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Appendix D. Inspection panel 
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Appendix E. General analysis
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Figure E-1: Summary of condition ratings of inspected sites 
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Appendix F. Correlation analyses 
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Table F-1:  Condition –Vs- Age 

 

Figure F-1: Condition –Vs- Age 
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Figure F-2: Condition –Vs- Age regression analysis #1 

 
 

Figure F-3: Condition –Vs- Age regression analysis #2 
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Table F-2: Condition –Vs- Thickness 

  
 

Figure F-4: Condition –Vs- Thickness and season laid 
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Table F-3: Condition –Vs- Thickness and season laid 
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Table F-4: Condition –Vs- Age and season laid 

 
 

Figure F-5: Condition –Vs- Age and season laid 



Thin Surfacing Performance Review (2013) 
Final Report 

 

 
 

  
Atkins   Thin Surfacing Performance Review (2013) | Version 1.0 | January 2014 | 5125248 43 
 

Figure F-6: Condition –Vs- Age and season laid.  Matrix approach – individual condition results 

 

 
Figure F-7: Condition –Vs- Age and season laid.  Matrix approach – individual condition scores 

 

 
Figure F-8: Condition –Vs- Age and season laid.  Matrix approach – average condition scores and equivalent condition ratings 
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Figure F-9: Condition –Vs- Age and thickness.  Matrix approach – individual condition results 

 

Figure F-10: Condition –Vs- Age and thickness.  Matrix approach – individual condition scores
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Figure F-11: Condition –Vs- Age and thickness.  Matrix approach – average condition scores and equivalent condition ratings (#1) 

 

Figure F-12: Condition –Vs- Age and thickness.  Matrix approach – average condition scores and equivalent condition ratings (#2) 
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