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NOTES TO THE SPECIFICATION FOR SKID RESISTANCE
INVESTIGATION AND TREATMENT SELECTION

These notes are for guidance and are not to be included in the contract documents.

SCOPE

These notes are to provide background informatoaddressing sites where treatment
to improve skid resistance may be justified analsgist with the understanding required
for the prioritisation of treatment.

INVESTIGATORY LEVELS

The state highway network has been divided intaté categories that reflect the
required level of friction at each location, withvestigatory Level (IL) expressed as
ESC.

Several site definitions have been included wiffable 1 of the specification to ensure
that ‘at risk’ sites are given the appropriate lesieSkid Resistance. For example,
approaches to stop and give way intersections wihereontrol occurs on the state
highway and approaches to one lane bridges inguthie bridge deck, have been
included in site category 1.

Motorway on and off ramps have been included i cdtegory 3.

MODIFICATION OF THE INVESTIGATORY LEVELS (IL’s)

Sites that have a history of crashes are investigad part of regular safety inspections.
If these crashes involve “loss of control” or “dkiing in the wet” and the road surface
at the site has an ESC value at or above theikwibuld be a valid reason to review the
IL. The guidelines for assigning skid resistareeels are attached as Appendix A.

ANALYSIS OF SKID RESISTANCE DATA

A Sideway-force Coefficient Routine Investigatioméhine (SCRIM) machine travels
on an annual basis over the highway network dutiegsummer period to measure the
in situ wet road surface friction. The processaté ds reported as the Equilibrium Skid
Resistance (ESC) which is averaged over 10 meatgghs.
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Esc values are defined as falling within three easng
« High; Values of ESC above the IL
« Medium; Values of ESC between IL and the threstelel (TL)
e Low; All values of ESC below the TL.

The threshold level (TL) is currently set at 0.1okethe IL.

The RAMM database may be queried to sort skid taaste and texture data. RAMM
averages the left and right wheelpaths to give sisistance and texture data. A site
with a Medium or Low ESC is identified in the RAMKképort entitled “SCRIM
Exceptions by Seal Length”. The report procedsesaverage ESC over:

« acomplete site category
- arolling average, or
« individual lengths measured in 10m intervals witairoad section.

The resultant ESC data is compared against the tlhe report.

The IL is subtracted from the ESC value, therefonegative value in the RAMM ESC
report indicates a “medium” or “low” ESC value asfided above, while a positive
value indicates a “high” ESC value.

5. TREATMENT SELECTION

5.1 General

There are several methods for programming treatofesites with medium or low ESC.:

« Resurfacing Where significant lengths of mediumoov
ESC are included in the annual resurfacing
programme.

« Area Wide Pavement Treatment Where the length isahiétated using
pavement smoothing methods, programmed on
a length by length basis. (Typically used for
areas where flushing and/or a build up of
sealcoats is causing a continual problem.)

« Maintenance Treatment Where smaller lengths arduded for
treatment during routine highway maintenance.
As well as resurfacing, other treatments such
as burning, waterblasting or the use of diluent
and chip may be used to treat these lengths.
For more details on possible treatments refer to
the notes from the Transit New Zealand Skid
Resistance, Bleeding and Flushing Workshops.
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« Temporary Winter Treatment In winter, or at otheres when it may not be
wise to resurface a road, temporary measures
may be used. Signage or waterblasting are
possible treatments to hold the site through to
more optimum resurfacing conditions.

It is important to note that the first three treatrts listed above may require a higher
Polished Stone Value (PSV) chip than has been insbe past.

5.2 New Surfaces
The materials for the construction of all surfasingew or resurfacing, shall be an
aggregate which has a PSV as calculated usingiequa) in clause 6.2 of the
specification, or as specified in the contract aoents, whichever is higher.
The CVD used in equation (1) is the expected tdibbw at the end of the

surfacing’s life. If expected traffic growth ratare known, the following formula
can be used:

i :
CVD. =|1+— | xCVD Equation (2
F ( 100) P q (2)
Where:
i = ExpectedPercent Traffic Growth

n = Number of years expected life

CVDe = Future CVD. The expected flow of commercial w&s per lane per
day at the end of the surfacing’s life.

CVDp = Present CVD. The current flow of commercial ¢i#s per lane per
day where a commercial vehicle is an MCV or heavier

The value ofCVDp can be calculated in the following way:

0
CVD, = YoCVD

x AADT Equation (3)

Where:

%CVD = flow of commercial vehicles classified as MCVhwavier, per lane
per day (using current data).

AADT = Average Annual Daily Traffic, per lane per dagi6g current data).
Note: Due to the fact that the vehicle classificationmos often unavailable,

and that the expected percent traffic growth maggeeulative, there can be a
high factor of error in the above equations.

SP/NT10:020821 SPECIFICATION FOR SKID RESISTANCE Page 3 of 13
INVESTIGATION AND TREATMENT SELECTION



TNZ T10 Notes:2002
5.3 Existing Surfaces

Different actions are required depending on theaedor the medium or low
ESC values.

The RAMM ESC report is characterised by seal lemagith identifies site
categories within a seal length that have average medium and low ESC
over the length of the site category

Analysis of the ESC data is summarised using 3deve

Low ESC: identifies site categoriesith an average ESC less thidwe required
threshold value over the total length of the saegory, for each seal length. An
example of the SCRIM report identifying these tgpsites is shown in the User
Guidelines Manual along with information to helgiwanalysing the detail within
this report.

Low ESC also includes site categories with rollwvgrages of minimum lengths
based on the site category e.g. minimum 50m ro#iveyage for site categories 1
and 2 and 100m for site cateogories 3, 4 and % (dHing average length is
automatically increased in increments of 10m irda&y To assist with
determining appropriate lengths to treat, the repas break points for each
unique seal length.

Medium ESC: These should be noted and programmed for treatometdr the
routine maintenance programme or annual resurfgoiogramme.

High ESC: Sites with values of ESC above the IL; no act®required in terms
of this specification.

A field visit is necessary to confirm the ESC valumm the RAMM report. This
site visit requires an inspection to determine Wwaebr not the ESC value is
representative and if not, why not. An assessmslentild be made as to reasons
for the lower than expected level of skid resistaht assist with treatment
selection. For example, at locations where sevewkity, cornering or
accelerating occur, the polishing action is great®tl so skidding resistance
reduces to a lower level than at less stresseslwliere the same PSV aggregate
may have been used. A higher PSV aggregate traibden previously used
should be applied at such highly stressed sites.

If the ESC as indicated from the RAMM report iddioubt, or some exceptional
circumstances exist, confirmation of the requir&d sesistance by physical
measurement may be necessary. Skid resistaneestagtilable in New Zealand
that are suitable for performing this evaluatior #re Griptester, the British
Pendulum Tester, and the Norsemeter ROar (in 34é4l lip mode).

The relationships for converting output from thessters to equivalent SCRIM
ESC values are as follows:
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GripTesterESC = 0.42GN + 0.20 where GripNumber (&N\neasured using
0.25mm water film depth at a 50 km/h survey spegifferent formulae for
griptesters may be accepted with robust sciergifoof).

Norsemeter ROar
ESC = 0.55 + 0.12 where muJ) is measured using 34% fixed slip and 0.5mm

water film depth at a 50 km/h survey speed.

British Pendulum Tester
ESC = 0.0071BPN + 0.033 where the British PendufNomber (BPN) is

measured according to TRL Road Note 27: “Instrungtifor using the Portable
Skid Resistance Tester” or TNZ Draft T/2 StandarestT Procedure For
Measurement Of Skid Resistance Using The BritisidBlim Tester.

Provided the skid testers are operated in strimbra@ance to the manufacturers’
instructions, research indicates that correlatiagh ®CRIM values is achievable.
The “equivalent” ESC values at€0.08 ESC based on a 95 % confidence level.
These complimentary measurements, if performedidruthie SCRIM survey
season (November to February) additionally sufferftll uncertainty of seasonal
variation (see figure 1). Therefore, althoughafigeason complimentary testing
can be of some use to experienced personal wholgraware of the limitations,
its main application is to test road sections ooomparative basis. This is
performed by comparing the skid resistance valub®fite of interest with an
adjacent road surface that has a known and acdepéatel of skid resistance
based on SCRIM ESC (see figures 2 and 3).

Figure 1: Skid Resistance Over 18 Months
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Figure 2: The importance of measuring skid resistace either side of an
anomalous reading. This diagram shows ESC data (ker line) and
griptester data (upper line) taken at different times of year on the same site.
The anomaly between 90m and 140m displacement imt@s measurements a,
b, and c are identical.
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Figure 3: An anomaly is shown to be a temporary regction in skid

resistance. The diagram shows ESC data and griptes data taken at
different times of year on the same site. The ES@nomaly (series 1)
between displacement 90m and 140m is proven to be tamporary

reduction in skid resistance as it is not found byhe griptester testing later
at the same site (series 2). Note that if the gtgster had only measured
between the displacements of 90m and 140m the wrongnclusion could
have been drawn.
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Having confirmed that the site needs some formeatinent, consideration should
then be given to the most appropriate treatment aguutopriate length of
treatment. These two factors can best be dealtatithe time of the site visit.
The cause of the lower than expected levels ofrg@dgstance may be an isolated
“flushed” patch or numerous short intermittent frsgndicating the possibility
of chip polishing for the length of the previouseal. Therefore a site visit is
essential to:

. confirm whether or not the measured ESC valuesegnesentative;
. establish exactly why the road surface is not perilog as expected; and

. assist with determining the most appropriate treatrand treatment length.

Where low ESC is found and yet the previous sunfa@ggregate meets the
requirements for PSV as set out in the specificatieasons for the low ESC
should be investigated and consideration giversiogua higher PSV aggregate
for the new surfacing.

Where aggregate from a quarry frequently resuléiaSC less than indicated by
the PSV equation, this should be reported to tma&ngs Engineer, Transit New
Zealand Head Office.

5.4 Temporary Reductions in SCRIM Values

Low SCRIM values may be due to a temporary redadticskid resistance. The
most common reason for temporary reductions in s&gistance is surface
contamination. Common contaminants include bitunodnanimal droppings,

silt and clay. Bitumen coating may be from thegimal surfacing mix (e.g. hot
mix asphalt or pre-coated chip) or tracking froseation of bleeding road.

Where a significant reduction in ESC values hasioed from one year to the
next, and indications are that the chip has naspetl, then treatment to remove
the contaminant should be considered and the sitetamed.

Where a sudden drop-off in ESC values occurs amasitbeen established that it
is not due to the aggregate polishing, the caugeedbss of skid resistance should
be established and the site treated appropriatélypically an aggregate has
initially high skid resistance and polishes ovex finst 2 or 3 years, and in some
high stress areas, even more quickly, dependingafficking and stress factors,
until it reaches a state of equilibrium. After ddpium is attained, temporary
fluctuations in skid resistance occur due to sealsohanges (figure 1). To
minimise the effect of these changes, the SCRIM 8&Ges are adjusted by a
seasonal correction factor to yield Mean Summer IMCRoefficient values
(MSSC) (previously called NZMSSC). MSSC is theogarssed into Equilibrium
Skid Resistance (ESC), to smooth out year-to-yeaiations. If there is a
significant change in the type of traffic, espdgighe volume of commercial
vehicles, then the skid resistance will vary (itl wither increase if commercial
vehicle volumes decrease or decrease if commesdiatle volumes increase) but
will stabilise when traffic volumes stabilise. TSV test reproduces this
polishing effect under laboratory conditions anpresents the ultimate state of
polish of the aggregate.

SP/NT10:020821 SPECIFICATION FOR SKID RESISTANCE Page 7 of 13
INVESTIGATION AND TREATMENT SELECTION



TNZ T10 Notes:2002

ESC results have revealed that a cause of a sutdeease in skid resistance is
sites where bleeding bitumen has spread acrosepha# the chips as binder has
been tracked along the road. Typically, this osauere sites are flushed. Even
where small patches (generally badly flushed) lded during the hot summer

months, the binder has been tracked for kilometréke wheel paths and low

ESC results have been recorded for these lenGiserally, isolated flushed sites
have low macrotexture and should be programmedrdatment to restore the

texture depth, and hence reduce the effect ofithenken.

Where the texture is above the required minimumiladidations are that the site
does not have low ESC through chip polishing, nentlee previous years SCRIM
values for the site to confirm that the reductioskid resistance values is sudden.
A graph produced using the RAMM ESC report datanshg the current year’s
SCRIM data can be used to compare the current @wibpis year’s data.

An example of this type of graph is shown in Appgml This example depicts a
typical Route Station (RS) length and shows theagevalues from the RAMM
ESC report using the Threshold Level of 0.1 belmsSite Category Investigatory
Levels measured as ESC values in one direction léoree the average of both
wheelpaths). It is evident that there is a sudéénction in values between 3.0 -
6.3 and 11.3 - 15.5 km. For this site, an inspaaivealed that pavement repairs
immediately prior to these lengths with excessiwelér had bled and tracked
along the wheelpaths for several kilometres, hémesudden drop in ESC values
recorded by SCRIM during the 1998 survey, comp&watie 1997 survey. This
decrease in skid resistance is far greater thatdwermally be associated with
chip polishing.

Prior to a site inspection, analysis of video insaigdéen at the time of the SCRIM
survey and /or maintenance records should confitmeter or not the site
experienced bleeding during the summer monthswéether grit was applied or
other maintenance treatments were undertaken.

A subsequent inspection of those sites where lrigexdticurred during the summer
months may not show obvious signs of bleeding #fieevent. For example by
late autumn the tracked binder has generally bemn wff by traffic action and
consequently the skid resistance is restored. Samgeneering judgement is
required to determine the exact cause of ESC amesnparticularly sudden inter-
year reductions in ESC. If confirmation of thedskesistance level provided by
the road surface is necessary, skid testers oflaer SCRIM may be used to
evaluate road sections on a comparative basispaiesd in Clause 5.3.

As even temporary low skid resistance may potdpntjabpardise the safety of
motorists, the first course of action must be tentify and eliminate the
contributory causes. Secondly, the Engineer mussider all the historic data
associated with the site and make a judgementthg t@ason for the lower than
expected ESC values, especially whether it is tearg@r permanent. The ESC
results should not be disregarded until completatisfied that the cause has been
identified.
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In summary, where a significant reduction in ES@iea has occurred from one
year to the next, and indications are that the bagnot polished, then treatment
to remove the contaminant should be consideredtandite monitored.

Resurfacing Lengths

When determining the length to be resurfaced, sumfs must begin and end at
the tangent point of the curve. This is especiatlyortant when the PSV of the
new surface will be different to that of the sumding surfaces. Concepts of
horizontal alignment are discussed in chapter Bubél Road Design, Guide to

the Geometric Design of Rural Roads, Austroads 1989. Due consideration should
be given to geometric traps (e.g. a sudden sndillcarve amongst larger radii
higher speed curves).

PSV

Clause 6.2 of the specification provides a forntaldetermine the appropriate
PSV for the aggregate to be used, based on the eaiaitraffic volume at the
end of the anticipated life of the surfacing. Tieisnula applies to all surfacings
on state highways, including but not limited tastaighway reconstructions, area
wide treatments, asphaltic surfacings, maintenauréacings (e.g. chipseals,
slurrys) and surfacings on new road sections.

In the case of hot mix asphalt, it is expected thatcoarse aggregate fraction
would be entirely composed of aggregate with thaired PSV. The requirement
that 85% of the coarse aggregate fraction must gowigh the required PSV is
not an excuse to provide non complying coarse gatgebut rather is to allow for
other aggregate components of the mix that maydeclparticles of coarse
aggregate size. The engineer may specify thagteehipercentage of the coarse
aggregate fraction must be composed of aggregéteiva required PSV, but this
could prove to be an expensive option.

A higher PSV for any surfacing may be specifiedhia contract documents,
providing it is higher than the PSV that would lbéalated from clause 6.2 of the
specification.

Where a higher PSV chip is required than can beiged from natural aggregate,
processed synthetic chip such as “calcined bauxitay be appropriate. The
requirement for high PSV aggregates may involveoirtipg chip from outside the
region. Despite the additional cost, this mayl &t a cost effective option
because of the gain in the useful life of the i@V chip surfacing over the lower
PSV chip, which will be more prone to polishingiactfrom traffic and so require
more frequent renewal.

Where chip of the required PSV is unavailable liycahd the cost of importing
the appropriate chip is high, consideration shbeldiven to alternative treatment
solutions. These may include alignment or geometnprovements or more
frequent resurfacing. The analysis may includeeb#nost comparisons for each
option. Guidelines as to how to perform such a f#oest comparison are
presented in Transfund New Zealand Research REpdr# 1, “Selection of Cost
Effective Skid Resistance Restoration Treatmen@altion may also need to be
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exercised so that the seal design is able to hémelltress on the aggregate. High
PSV aggregates tend to be softer than lower P @vhaltives.

A new specification for high PSV aggregates, M/3de&fication for High
Polished Value Sealing Chip, has been developedsameksently being trialed
with ‘pilot’ status. The results from the M/21atis will be incorporated into TNZ
M/6 Specification for Sealing Aggregates. Chartged/6 will be made to allow
the use of marginal materials with PSV’s typic&@ly+ which do not currently
meet M/6 requirements.

It is important to consider the use of correct P&)regates for maintenance
repairs, which sometimes cause localised areasvagkid resistance inconsistent
with the rest of the road surface. In addition,essive widths of smooth, low skid

resistant material, such as overspray that ocaupmd of patch repairs and seal
widening, can be a particularly serious hazardatombikes and may cause four-
wheeled vehicles to lose control momentarily.

5.7 Flushing
Flushing results in low macrotexture.

A road surface that has its microtexture maskeditaynen will usually have a
lower ESC. Bitumen may mask microtexture becatise o

. A flushed surface, or
. Tracking of binder from an adjacent section of rdzat has bled.
. New hot-mix asphalt surfaces.

. New surfaces incorporating pre-coated chip.

If flushing is evident, prompt action should bedako restore the macrotexture of
the road surface.

It is desirable to treat flushed surfaces befoeeahnual SCRIM survey, as the
techniques used can then be assessed for effezsversing the SCRIM survey
results.

5.8 Protocol for SCRIM Data Release
Care is required when releasing RAMM and partidylSCRIM data to outside

parties. The correct procedure shall be followedICRIM data release, as set
out in the State Highway Control Manual.
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APPENDIX A

GUIDELINES FOR ASSIGNING SKID RESISTANCE LEVELS

Skid resistance Investigatory Levels (IL) are waglevels. If a section of road is below the
IL shown in Table 1 of the specification, an inwgation of the site is required to establish
whether remedial work should be undertaken. ILnateminimum standards or intervention
levels. Using the IL as the initial basis setsdbwial skid resistance level of any site and the
specific site characteristics can be used to rger or maintain this level.

Reason for Reducing the Investigatory Level

The following site characteristics may indicatet e IL could be lowered.

Low Traffic Volumes

Low traffic volumes reduce the risk of accidentagly by reducing the number of times
a manoeuvre is required. New South Wales and Wécto Australia reduce the IL by
0.05 for roads carrying less than 2500 vehicleslgree per day (v/I/d). Insufficient
research has been carried out to confirm this temluyconsequently it is suggested that
a conservative view be taken and a reduction dd 0f0 the IL is only considered
acceptable when the traffic volumes are lower @M v/I/d.

Up Hill Gradients

It requires less skid resistance to stop withinghme distance going up a hill than it
does on the flat. The IL may be reduced by 0.@Befsite is on an up hill gradient of
>10%.

However, it is also important to consider vehidlaselling downhill who may use the

up hill lane to overtake. If this is the case timay negate the justification for an IL

reduction.

| Reasons for Increasing the Investigatory Level

| The following site characteristics may indicatet titee IL could be raised.

Multiple events

If a site has more than one event (see Table theo§pecification) and the combined
events place an additional requirement on the ghadigbsistance of the surface, there
may be justification to increase the IL of the siteor example, if a curve is on a
downhill gradient, or an approach to traffic ligigon a curve, it is recommended that
the IL be increased by 0.05 to 0.1 depending erddmands of the combined events.
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Superelevation on Curves

In the case of a negative superelevation (theislaaver on the outside of the curve) of
greater than 5% the IL should be increased by@.@%ore, while consideration is given
to geometric improvements.

Road Roughness

Normally road roughness is not related to skicstasce. However, on very rough roads
greater skid resistance is required to be ablestoamuvre successfully. Therefore, itis
suggested that an increase in the IL of 0.05 baidered for roads with NAASRA
counts of greater than 120.

Isolated Events Causing Driver Surprise

Any area where a surprise manoeuvre may be negessauld be considered for
increased IL. This could include an isolated cuome high speed and otherwise event
free road. Or event free roads that are proneddesubraking due to congestion, such as
certain motorways in peak periods. In these atead_ may be increased by 0.05 to
0.1.

Some examples include:

. The start of a long downhill section where trucksvsdown, despite the speed
environment being high.

. Areas where slow vehicles are obscured.
Crashes

Another factor, which may affect the required Ilug is the frequency of “loss of
control” and “wet skidding” crashes where loss kiflgesistance was a contributing
factor at the site with low or medium ESC. Thegessare generally identified through
regular Safety Inspections and the problem highdidtior further investigation.

If 2 or more crashes (generally over a maximumes period) have occurred at the site,
which may be associated with the level of skidstesice, then the skid resistance may
be increased by 0.05 while consideration is giveother safety initiatives.
Responsibility of the Assessor
The reductions and increases in the IL outlinedvabare only indicative and it is the
responsibility of the Network Consultant to considiéthe characteristics of the site to assign

the optimum IL values to a site.

The newly assigned IL value is termed Medified Investigatory Level Value.
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SCRIM (NZMSSC - IL)
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