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ABSTRACT

Highways England currently manages the risk of wet skidding accidents on the
Motorway and all-purpose trunk road network by measuring skid resistance in
accordance with the provisions of HD28. The current policy manages the long term
skid resistance on the network through specification of appropriate Polished Stone
Value (PSV) materials in the surface course, as outlined in HD36. It is generally
accepted that heavy traffic causes the greatest level of polishing of the road surface
and an associated reduction in skid resistance. It is recognised that, for the majority
of locations on the network, the greatest proportion of heavy vehicles is found in the
nearside lane and so this is where Highways England currently monitors skid
resistance on an annual basis. However, HD28 does recognise that this may not
always be the case and so allows for an alternative lane or more than one lane to be
surveyed at locations where a greater proportion of heavy vehicles may use a lane
other than the nearside lane, for example lengths where routes diverge.
Changes in the way the network is used in recent years, such as smart motorways,
prompted a review of the current survey strategy to ensure that it remains fit for
purpose and continues to deliver a safe network.
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Introduction

The Highways Agency currently manages the risk of wet skidding accidents on the
Strategic Road Network (SRN) by measuring skid resistance in accordance with the
provisions of HD28 (2015). The current policy manages the long term skid
resistance on the SRN through specification of appropriate Polished Stone Value
(PSV) materials in the surface course, as outlined in HD36 (2006). It is generally
accepted that heavy traffic causes the greatest level of polishing of the road surface
and an associated reduction in skid resistance. It is recognised that, for the majority
of locations on the network, the greatest proportion of heavy vehicles is found in the
nearside lane and so this is where the Highways Agency currently monitors skid
resistance on an annual basis. However, HD28 does recognise that this may not
always be the case and so allows for an alternative lane or more than one lane to be
surveyed at locations where a greater proportion of heavy vehicles may use a lane
other than the nearside lane, for example lengths where routes diverge.
Changes in the way the network is used in recent years, such as smart motorways,
prompted a review of the current survey strategy to ensure that it remains fit for
purpose and continues to deliver a safe network.
This paper firstly summarises a review of literature, in section Error! Reference
source not found., which presents past research into the effect of traffic on the skid
resistance of roads, which has been used to shape the current skid policy. In section
Error! Reference source not found., a comparison is made between the skid
resistance in multiple lanes of the SRN and the amount of traffic using those lanes.
The aim of that process was to determine whether the strategy of measuring skid
resistance only in the most heavily trafficked lane remains appropriate. Routine skid
resistance measurements held in the Highways England Pavement Management
System (HAPMS) were used initially but, due to noise in the data, additional targeted
measurements of skid resistance were made in lane 1 and lane 2 at selected
locations on the SRN. These additional measurements are reported and discussed
in section 4 Error! Reference source not found.. Before recommendations and
conclusions are made, an examination of other aspects of the skid policy is
described in section 5. This examination used a case study to consider the
assignment of investigatory levels, the lengths of aggregated sections, and the
potential for more targeted survey strategies.
Full details of the work described in this paper are provided in TRL Published Project
Report PPR729 (Dunford, et al., 2014).
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The effect of trafficking on skid resistance and friction

Research undertaken in the 1960s and 70s led to an understanding of the factors
that influence the polishing of aggregates, and therefore the skid resistance of road
surfacings. This research was used in the development of the UK skid resistance
standard HD28 and the surfacing standard HD36.
Initial research into the effect of traffic on road surface skid resistance was carried
out by TRL and is reported in LR504 (Szatkowski & Hosking, 1972). Observations of
traffic volume and skid resistance were made on a number of sites on the UK road
network and the analyses were summarised using the following equations:
𝑠𝑓𝑐 = 0.033 − 0.664 × 10−4 𝑞𝑐𝑣 + 0.98 × 10−2 𝑃𝑆𝑉

1

𝑠𝑓𝑐 = 0.024 − 0.15 × 10−4 𝑞𝑡𝑣 + 1 × 10−2 𝑃𝑆𝑉

2

where:
qcv is the traffic flow in commercial vehicles per day, qtv is the traffic flow in total
vehicles per day, and PSV is the Polished Stone Value of the aggregate (the ability
of the aggregate to resist polishing).
The coefficient of the “q” traffic flow variable in each equation suggests that the
degradation in skid resistance as a result of commercial vehicles is much greater
than that of traffic as a whole. Note that the variable q tv includes both commercial
and non-commercial vehicles, so it is likely that the effect of non-commercial vehicles
on skid resistance is even less pronounced. The effect of commercial vehicles was
also deemed to be more defined than that of traffic as a whole because the
correlation coefficient for Equation 1, 0.92, was higher than the correlation coefficient
of Equation 2, 0.84.
The work reported in LR504 was based on observations made on roads with less
than 4000 commercial vehicles per day (CVD). Work reported in TRL322 (Roe &
Hartshorne, 1998), continued the earlier research with a view to making observations
on roads with higher traffic flows. Skid resistance and traffic volume information was
gathered for a number of sites and the results from were compared with those from
LR504. The study found that the LR504 prediction of skid resistance (Mean Summer
SCRIM Coefficient – MSSC) is broadly comparable with the observations made as
part of TRL322 at lower traffic levels. At higher traffic levels, however, the influence
of traffic on skid resistance is less than that predicted by the LR504 model and the
skid resistance level does not change as much as expected with increased traffic.
More recently, work carried out in France (Kane, et al., 2012) used laboratory
equipment to simulate the polishing effects of vehicle tyres on various aggregate
specimens at different contact pressures. Considering the difference in contact
pressures between the road and lorry or passenger-car tyres, a model was
developed to estimate the influence of these vehicles on road surface aggregates.
Considering the difference in contact pressures between the road and lorry or
passenger-car tyres, the model was used to estimate the influence of these vehicles
on road surface aggregates. The estimated effect on the friction of a 50 PSV
aggregate is shown in Figure 2.1, which uses pressures of 0.3 Mpa and 1.1 Mpa for
passenger-car and lorry contact pressures respectively.
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Figure 2.1 Friction reduction based on lorry and passenger-car trafficking
The work demonstrated that the effect on skid resistance of trafficking by vehicles
with high tyre contact pressures (i.e. lorries) is likely to be much greater than that of
vehicles with low tyre contact pressures (i.e. cars). It also suggests that a large
increase in passenger-car traffic would not decrease skid resistance by as much as
only a small number of lorries.
A review carried out for Highways England in 2004 (WDM Ltd), using skid resistance
measurements made in Maintenance Area 8 (East Anglia), found that:


Skid resistance in lane 2 was lower than in lane 1 at only 6% of sites and at
most of these, values were well above the specified investigatory level



At only three sites (of the 6,932 sites examined) was lane 2 below
investigatory level when lane 1 was not



There were 121 sites where skid resistance in both lane 1 and lane 2 was
below investigatory level.

The study concluded that there was insufficient evidence to justify routine surveys of
skid resistance in lanes other than lane 1. However, the study also recommended
that, where skid resistance in lane 1 was found to be deficient, during site
investigations the maintaining agent should consider the need to include lane 2 in
any remedial works.
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Assessment of skid resistance and traffic flow

This section assesses whether the principle of routinely monitoring only the most
heavily trafficked lane is supported by current skid resistance data. If the principle is
sound then it should be possible to demonstrate that skid resistance is always lower
in the lane that carries the greatest volume of heavy traffic.
Skid resistance survey data collected on the SRN is stored in the Highways England
Pavement Management System (HAPMS). Typically, only lane one is surveyed
each year but, in some cases (particularly Design Build Finance and Operate
contracts, DBFOs) additional lanes are surveyed. For the assessment of skid
resistance and traffic flow, skid resistance data from the 2011, 2012 and 2013
surveys was collected where two or more lanes were measured in the same survey
year. This data was then restricted to sites where the surface material and date laid
were the same for the lanes being compared (according to the construction records
in HAPMS).
MIDAS (Motorway Incident Detection and Automatic Signalling) vehicle detector data
covers about 45% of the SRN in England, with over 9,600 sites in total. Of these,
slightly fewer than 6,500 loops are currently enabled for traffic counting. Where
provided, these vehicle detector sites (normally inductive loops or side firing radars)
are typically positioned at 500 m intervals. The live data from these detector sites
contains, for every minute:







Detector location
Date and time
Count of vehicles by lane and vehicle length category
Average speed of vehicles by lane
Average headway between vehicles by lane
Percent of time vehicles are occupying the loop (occupancy) by lane

Data was stored for the period 14th February – 23rd March 2014 from all enabled
MIDAS sites. The dataset was then interrogated in order to return only detector sites
that did not exhibit signs of being faulty and were not on a trunk road, slip road or in
a hard shoulder running section. This was done on a day by day basis (so that one
day of faulty data does not exclude the site in general) but not by lane (so one faulty
lane will have excluded that day’s data from the dataset). Hard shoulder running
sites were excluded from this analysis to avoid the potential confusion over the
definition of “lane 1” that depends on whether the hard shoulder is open, although it
is hoped that the results of this review have a direct impact on the skid policy for
these sites in particular.
The flow of all vehicles and the flow of HGVs were calculated using the remaining
data. The flow of all vehicles is simply the sum of values over each day, and the
HGV flow is calculated using the MIDAS length categorisation data, where the
number of HGVs is assumed to be the sum of category 4 vehicles (over 11.6 m) and
half of category 3 vehicles (between 6.6 m and 11.6 m).
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3.1

Comparison of skid resistance and traffic flow

In order to be able to identify trends between known skid resistance values and
traffic data, HAPMS sections were linked to MIDAS detectors via location
referencing.
For sites where skid resistance data is available for more than one lane, Figure 3.1
shows the average skid resistance measured in lane 1, lane 2 and lane 3 against the
total flow of traffic measured at the equivalent locations. There is no obvious
correlation between average skid resistance and traffic flow, although it is interesting
to note that lanes 2 and 3 carry more traffic at some locations.
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Figure 3.1 Average skid resistance against total traffic flow
Figure 3.2 shows the same information except that the traffic flow has been reduced
to consider only HGVs (as defined above). There is still no obvious correlation
between skid resistance and traffic flow; although there are some sites where lane 2
carries more HGVs than lane 1, in the majority of cases lane 1 carries the most
heavy vehicles, as expected.
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Figure 3.2 Average skid resistance against HGV flow
Considering only sites where skid resistance had been measured in lane 1 and lane
2, and where lane 1 and lane 2 were laid in the same year, it is possible to make a
like-for-like comparison against traffic flow. Figure 3.3 shows the difference in skid
resistance between the two lanes against the difference in HGV flow between the
two lanes. If a site has lower skid resistance in lane 1, corresponding to higher HGV
flow in lane 1 then a point will appear in the bottom right quadrant of the graph.
Points in the top left quadrant of the graph represent sites where skid resistance in
lane 2 is lower and HGV flow in lane 2 is higher. If the results of the analysis follow
past research then the points should fall in these two quadrants and produce some
sort of correlation between skid resistance difference and HGV flow difference with a
negative slope. There does not appear to be any such correlation. This was also
found to be the case for total vehicle flow.
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Figure 3.3 Skid resistance difference against HGV flow difference
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Based on these results alone, it might be suggested that the policy of measuring skid
resistance in the most heavily trafficked lane, assuming it to have the lowest skid
resistance, is not sound. However, since the apparent lack of correlation between
traffic flow and skid resistance has not been the general experience of researchers in
the UK or Europe, the validity of the data was examined. The data had been
trimmed to include only those sites where skid resistance had been measured in
lane 1 and lane 2 and where lane 1 and lane 2 were probably surfaced at the same
time. However, it was found that very few of the measurements of skid resistance in
each lane at each site were made at the same time and many were made by
different contractors (and therefore different SCRIMs). It is possible, therefore, that
the difference in skid resistance observed between the two lanes could be attributed,
at least in part, to variability in the measurement itself, which has a published
reproducibility of 0.06 (CEN, 2009). Another significant factor in normal variability is
the effect of prevailing weather conditions; although the data stored in HAPMS is
corrected for seasonal effects, the correction is unlikely to have improved the
variability between individual sites.
To overcome the variability in the data, targeted skid resistance measurements were
made in lane 1 and lane 2 at a number of sites, where traffic volumes were known
and these are described in the next chapter.
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4

Targeted skid resistance surveys

Using the MIDAS database, a list of sites was generated so that skid resistance
surveys could be made at locations where there was a difference in traffic flow in
lane 1 and lane 2.
Initially, the sites were generated by reference to section lengths as defined in
HAPMS. However, because HAPMS sections can be quite short, many only
contained single traffic detecting loops and, due to the presence of faulty loops, the
data produced was not very reliable. It was found that small faults in loops can skew
the results because they do not correctly measure speed and vehicle category,
which are critical for this analysis. Consequently, in addition to stricter criteria for
fault checking, sites were selected based on junction to junction traffic counts
instead. This means that measurements are based on values reported by several
detector loops, and HGV flow can be estimated much more robustly.
From the sites identified, links where HGV flow in lane 2 is significantly greater than
in lane 1 were considered to be the most interesting. These are sites where skid
resistance in lane 1 is not necessarily the lowest, assuming the hypothesis
suggested by previous research is correct (i.e. high HGV flow results in lower skid
resistance).
Ten sites were selected based on relative traffic flows and their relative proximity choosing sites that are close to one another increases the efficiency of the survey by
maximising the data that can be gathered in the time available. These sites are
listed at the top of Table 4.1 and are all on motorways around Manchester. The sites
were supplemented by a further ten locations where lane 1 HGV traffic flow was
higher than lane 2 HGV traffic flow, located on the route to or from the initial set,
which are not listed in the table.
In practice, only five of these sites were surveyed because roadworks and traffic
congestion prevented the collection of more data within the time allocated for the
surveys. Sites not surveyed are highlighted by grey shading. Consequently, a
further set of sites was identified and surveyed, and these are listed at the bottom of
Table 4.1, including some sites where lane 1 HGV traffic flow is higher than lane 2
HGV traffic flow (with text in italics).
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Table 4.1 – Sites surveyed in both lanes where HGV traffic flow is different in
lane 1 and lane 2
Site ID

Location

Lane 1 HGV flow

Lane 2 HGV flow

M56 J6 – J5 Eastbound

356

3070

1

M60 J6 – J7 Clockwise

461

1950

2

M60 J13 – J15 Clockwise

1489

3971

M61 J3 – J2 Southbound

463

1895

M62 Manchester Services – J18 Westbound

1164

3938

M60 J15 – J13 Anti-clockwise

980

4459

M60 J4 – J3 Anti-clockwise

275

2051

M60 J3 – J2 Anti-clockwise

227

2072

4

M56 J4 – J5 Westbound

429

2729

5

M56 J5 – J6 Westbound

562

2679

6

M1 J11(m) - J10(d) SB

1973

6857

7

M25 J11(m) -J12(d) CW

2960

3195

8

M25 J12(m) - J13(d) CW

1483

3714

9

M25 J13(m) - J12(d) ACW

1308

2332

10

M25 J14(m) - J13(d) ACW

1994

3029

11

M4 J4b(m) - J5(d) WB

752

2584

A

M4 J6(m) - J7(d) WB

2855

765

B

M4 J7(m) - J8/9(d) WB

3157

842

C

M4 J8/9(d) - J8/9(m) EB

2541

571

3

In general, the locations where lane 2 HGV flow is higher than lane 1 HGV flow are
ones where vehicles have reason to travel in outer lanes. For example, on the link
between junction 4 and junction 5 of the M56, lane 1 diverges to Manchester airport
at junction 5. Consequently, heavy vehicles not wanting to enter the airport move
over to lane 2 well in advance of the junction and the point at which the lanes are
relabelled.
4.1

Results

Average skid resistance over the length of each site is shown in Figure 4.1. Blue
columns represent skid resistance in lane 1, red columns represent skid resistance
in lane 2 and error bars indicate the range of skid resistance measured along the
site. In general, skid resistance is lowest in the lane carrying the highest HGV traffic
flow, i.e. lane 2 for sites 1 to 11 and lane 1 for sites A, B and C. There are two
exceptions: skid resistance is lower in lane 1 at Site 2 and at Site 7 despite
information suggesting that this lane carries fewer HGVs.
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On closer inspection of the data available, it was found that, for some of Site 2 the
surfacing material in lane 1 (thin surfacing laid in 2010) is different to the material in
the adjacent lane 2 (hot rolled asphalt laid in 1990). The age of the material is not
particularly significant: in either case an equilibrium skid resistance is likely to have
been reached. However, the aggregate used and the type of asphalt are likely to
have different polishing characteristics, responding to the action of traffic to different
extents. Although the requirements of the site are likely to have been similar at the
two dates, it is possible that the more recently laid material is of a lower specification
(e.g. less polish resistant aggregate), although it is not possible to verify this.
At Site 7, the difference in traffic flow between the two lanes is very small, on
average only 235 extra HGVs are found in lane 1 each day. The difference in skid
resistance measured between the two lanes at this site can probably be attributed to
variability in both skid resistance and traffic flow measurement.

Figure 4.1 Average skid resistance in lane 1 and lane 2 of surveyed sites
The results can be emphasised by plotting the difference in skid resistance against
the difference in HGV flow, comparing the two lanes, onto the graph shown in Figure
3.3. The resulting graph is shown in Figure 4.2, where the new points are red
squares and the points originally calculated are shown in outline only. All but the two
points representing sites 2 and 7, as discussed, fall into the top left and bottom right
quadrants of the graph, as predicted by the theory.
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Figure 4.2 Skid resistance difference against HGV flow difference
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5

Evaluation of existing skid policy – unchanging sites and
aggregation lengths

The findings of the work described in sections Error! Reference source not found.
and Error! Reference source not found. suggest that the skid policy is sound,
although elements of the measurement methodology policy could be highlighted or
strengthened to address the small risks of missing incidents of low skid resistance.
There is also a possibility that other aspects of the policy, including measurement
and data handling strategies, could be amended or reinforced.
To examine some of these aspects, Highways England Area 9 network was used as
a case study with two analyses being undertaken using skid resistance data, as
measured by SCRIM, in the years 2009 to 2013:

5.1



The extent of “unchanging sites”. It has been suggested that skid resistance
on almost 90% of the SRN is above the Investigatory Levels (ILs) set. If this
is the case, and the same lengths have been above IL consistently for a
considerable period of time, i.e. “unchanging”, then resources may be better
deployed measuring skid resistance on lengths that are more unreliable.



The impact of reducing skid resistance averaging lengths. In the current skid
policy, skid resistance is generally aggregated over lengths of 50 m or 100 m,
depending on the site category assigned, before values are compared
against ILs. There may be a risk that individual 10 m lengths (the maximum
resolution of the data available), which are slippery, are ignored.
Extent of unchanging sites

Table 5.1 shows the proportion of lengths in each site category, as defined in HD28,
where skid resistance was at or below IL in each of the five years. Lengths
categorised as Q or S2 have consistently required investigation more often than any
other site categories, while category A and B lengths require proportionally less
investigation. This is to be expected: high risk sites, where trafficking stress is
higher, are likely to be more prone to loss of skid resistance and are therefore more
likely to require investigation than low risk sites.
Table 5.1 Percentage of network at or below IL by site category and year
Year

Site category
A

B

C

G1

K

Q

S1

S2

R

2009

0.3%

2.1%

13.4%

28.1%

16.4%

44.6%

18.9%

55.6%

33.2%

2010

0.2%

3.2%

10.7%

29.6%

19.7%

46.7%

16.3%

56.4%

33.5%

2011

2.3%

6.4%

15.2%

40.3%

27.3%

50.6%

27.7%

56.3%

38.4%

2012

2.8%

5.1%

8.0%

27.9%

15.8%

36.5%

26.5%

39.7%

15.6%

2013

4.0%

4.9%

9.6%

25.2%

16.4%

33.9%

20.6%

35.3%

16.3%

Overall

1.9%

4.3%

11.4%

30.2%

19.1%

42.5%

22.0%

48.7%

27.4%

This information can be analysed to show the extent to which lengths of the network
were generally above or below IL. Table 5.2 shows the proportion of each site
category, for all years combined, falling within bands either side of the IL set. It is
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reassuring to note that, where skid resistance is below IL, it is most commonly only
just below. However, at higher risk sites, skid resistance is less than IL by 0.05 or
more for a significant proportion.
Table 5.2 Average deviation from IL for all measurements made 2009-2013

At or below IL

Above IL

Skid resistance
band

Site category
A

B

C

G1

K

Q

S1

S2

R

0.40 to 0.50

0.0%

0.2%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.30 to 0.40

0.5%

2.6%

0.1%

0.0%

0.1%

0.3%

0.8%

0.2%

0.2%

0.20 to 0.30

16.4%

15.7%

2.4%

1.7%

2.5%

4.0%

4.3%

2.8%

4.5%

0.10 to 0.20

50.9%

42.5%

26.3%

14.7%

29.1%

14.9%

21.4%

10.7%

26.3%

0.00 to 0.10

30.3%

34.6%

59.8%

53.3%

49.2%

38.4%

51.4%

37.7%

41.6%

-0.05 to 0.00

1.7%

3.3%

9.0%

21.4%

8.3%

25.7%

15.8%

28.6%

15.4%

-0.10 to -0.05

0.1%

0.8%

2.0%

8.3%

5.6%

12.8%

5.0%

15.0%

8.9%

-0.20 to -0.10

0.0%

0.1%

0.3%

0.6%

5.1%

3.7%

1.2%

4.9%

3.0%

-0.30 to -0.20

0.0%

0.0%

0.0%

0.0%

0.1%

0.2%

0.0%

0.1%

0.1%

-0.40 to -0.30

0.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

-0.50 to -0.40

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Year to year consistency varies by site category. At over 90% of A and B category
sites, where skid resistance was above IL in 2013, skid resistance was also above IL
for the previous four survey years. For site categories G1, Q, R, and S2, at least
50% of lengths had changed from being above IL to below IL (or vice versa) at some
point in the same five year period. These observations are summarised in Figure
5.1, which shows the proportion of each site category with skid resistance above IL
for 5, 4, 3, 2, 1, or 0 years.
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Figure 5.1 Number of years above IL between 2009-2013 for each site category
The analysis shows that the majority of the SRN has acceptable skid resistance and
in many cases it is well above the assigned IL. Furthermore, based on the case
study, the majority of the lengths of that network with the lowest accident risk,
namely category A, non-event motorways, and category B, non-event dual
carriageways, have not had skid resistance requiring investigation for at least five
years. In contrast, there are relatively large proportions of high risk sites (categories
G1, gradients, Q, approaches to junctions and roundabouts, and S2, bends on single
carriageways) that currently require further investigation and have required
investigation periodically during the same five years.
Having skid resistance below investigatory level does not necessarily mean that
there is an unacceptably high risk of skidding accidents at a site. If, on further
investigation it is found that there is no history of accidents, it may mean that the
investigatory level is too high. However, it is an important feature of the skid policy
that such sites are investigated and it is therefore important that the figures are
available to inform that process. In other work (Sanders, et al., 2015) it has been
found that some sites on the network are often not surveyed, largely owing to difficult
geometry (e.g. small roundabouts) or traffic issues (e.g. red signals when traffic is
heavy resulting in insufficient survey speed). There may therefore be scope to divert
effort from measuring skid resistance on low risk sites in order to focus on
measurements and investigation at high risk sites.
5.2

Reducing skid resistance averaging lengths

In this analysis, skid resistance measurements from Area 9, which are available at a
resolution of 10 m, were aggregated according to the site category appropriate
length (defined in HD28) and compared to assigned investigatory levels. The same
measurements were then compared to IL without aggregation to see if short, slippery
lengths of road are being disregarded under the current skid policy.
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Table 5.1 shows the percentage of the Area 9 network that was at or below IL during
the five year survey period, when the data is aggregated to the lengths
recommended in the skid policy (HD28). The final row of that table is reproduced in
Table 5.3 below, which also shows the proportion of the network that would be at or
below IL if the 10 m data was used as measured, without aggregation. Table 5.4
shows that at least some of the additional lengths requiring investigation, based on
10m data, occur on network sections that did not have any lengths at or below IL
based on the current averaging lengths.
Table 5.3 Percentage of network at or below IL based on current and 10m
aggregation lengths
Site category
A

B

C

G1

K

Q

S1

S2

R

At or below IL according to
skid policy

1.9%

4.3%

11.4%

30.2%

19.1%

42.5%

22.0%

48.7%

27.4%

At or below IL using 10 m
lengths

2.4%

4.7%

11.6%

31.9%

25.7%

52.6%

24.3%

54.1%

27.4%

Additional length requiring
investigation (m)

2711

1572

562

272

120

4368

364

1232

0

Aggregation length (m)

100

50

10

Table 5.4 Number of unique network sections with lengths at or below IL
Site category
A

B

C

G1

K

Q

S1

S2

R

At or below IL according to
skid policy lengths

121

205

150

47

16

265

38

50

65

At or below IL using 10 m
lengths

227

281

158

49

29

337

46

55

65

Additional sections at or
below IL

160

76

8

2

13

72

8

5

0
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6

Summary and recommendations

A review of relevant literature confirmed that the established principle of measuring
skid resistance in the most heavily trafficked lane, i.e. the lane carrying the greatest
number of heavy vehicles, is widely accepted and used. However it was not
possible to verify the principle using the measurements made routinely and stored in
HAPMS. It is suggested that this is due to noise in the data: for the limited lengths
where more than one lane was surveyed, the limited precision arising from the
measurements having been made at different times and with different devices is of
the same order as the difference in skid resistance between the lanes. Targeted
measurements of skid resistance, carried out at locations where traffic levels are
known to be different in two adjacent lanes, do did confirm the principle.
Two issues were highlighted as a result of the targeted surveys. Firstly, skid
resistance had not been measured in the most heavily trafficked lane at some of the
sites, even though this is a requirement of the skid policy. Secondly, skid resistance
was not always lowest in the most heavily trafficked lane where the surfacing is not
the same in both lanes. The chances of either of these issues resulting in increased
accident risk are considered to be very small: skid resistance on the parts of the
network with more than one lane is typically well above IL. No immediate changes to
the skid policy are recommended as a result of this work, but further investigation
may be warranted, to discover:


If there is any suggestion that skidding accidents have occurred on sections of
the network, and specifically in outer lanes, that have not been monitored but
could have been.



Whether it is possible to adjust survey routes to ensure that the most heavily
trafficked lane is monitored



The extent of additional surveys required if routine surveying included the
most heavily trafficked, uniquely surfaced lane at every part of the network.



The practicality and any risks associated with adopting an alternate lane
survey strategy; i.e. measuring skid resistance in alternating lanes in alternate
years, at least on mainline sections. This could remove the need for the
current requirement to determine which lane is the most heavily trafficked and
could also deal with the presence of different surfacing materials in different
lanes, and the potential for them to perform differently.

Reticence in recommending immediate changes to the skid policy result from the
findings of the case study analysis presented in section 5. It was found that the
majority of low risk sites on the network have skid resistance above investigatory
level and have not required investigating for at least five years. This suggests that
less, rather than more, emphasis should be placed on measuring skid resistance at
these types of site. A relatively larger proportion of the high risk sites on the network
are apparently underperforming in terms of skid resistance. Their performance is
also somewhat less predictable, and skid resistance may be overestimated by
aggregation of measurements over 50 m. It is recommended that:


The full resolution of the data available in HAPMS (i.e. 10 m) should be used
to determine whether high risk sites require further investigation, especially
those falling into category Q.
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Routine measurement of skid resistance should concentrate on ensuring that
valid measurements are made on high risk sites. It is understood that routine
surveys have target coverage rates and it is recommended that these be
adjusted, category by category, to make sure that high risk sites are
adequately covered.

18

Highways England investigations into the effectiveness of their skid policy
P Sanders (TRL), S Brittain (TRL), M Greene (TRL) and O Ardill (Highways England)

References
CEN, 2009. DD CEN/TS 15901-6. Road and airfield surface characteristics. Part 6:
Procedure for determining the skid resistance of a pavement surface by
measurement of the sideway force coefficient (SFCS): SCRIM, London: BSi.
Dunford, A. et al., 2014. Highways Agency skid resistance survey policy 2014: a
review, Wokingham: TRL Limited.
Highways Agency, Transport Scotland, Welsh Assembly Government, Department
for Regional Development Northern Ireland, 2006. Design Manual for Roads and
Bridges. London: The Stationery Office.
Highways Agency, Transport Scotland, Welsh Assembly Government, Department
for Regional Development Northern Ireland, 2015. HD 28 - Skidding resistance
(DMRB 7.3.1), London: The Stationery Office.
Kane, M., Zhao, D., De-Larrard, F. & Do, M. T., 2012. Laboratory evaluation of
aggregate polishing as a function of load and velocity. Application to the prediction of
damages on skid resistance of road surfaces due to trucks and passenger cars, s.l.:
s.n.
Roe, P. G. & Hartshorne, S. A., 1998. TRL 322 The polished stone value of
aggregates and in-service skidding resistance, Wokingham: TRL.
Sanders, P. D., Brittain, S. & Premathilaka, A., 2015. PPR737 Performance review of
skid resistance measurement devices, Wokingham: TRL.
Szatkowski, W. S. & Hosking, J. R., 1972. LR 504 The effect of traffic and aggregate
on the skidding resistance of bitumionous surfacings, Wokingham: TRRL.
WDM Ltd, 2004. Comparison of lane 1 and lane 2 SC values in Area 8, Bristol:
WDM.

19

