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1. INTRODUCTION

General High Stone Content Gap-graded Materials
_ ) ] o 1.4 High stone content materials with aggregate
1.1 This Part gives advice on the suitalilit interlock can be divided into two main types:

specification, laying and testing of bituminous surface
courses. It covers all materials using bituminous bindets Those withavery little or no fine aggregate

ranging from veneer coats like surface dressing and (eg Porous AsphaltRA), and
slurry surfacing to heavy duty surfacing material such as
hot rolled asphalt. It also includes high friction . Those in which the voids between the coarse
surfacing, retexturing of bituminous materials and aggregate particles aregely filled with a mastic
recycling using the Remix and Repave processes. of fine sand, filler and binaeoften reinforced
with fibres or polymer (eg a stone mastic asphalt -
Implementation SMA).
1.2 This Part shall be used forthwith on all 1.5/ Many of the new thin surfacing materials fall into

schemes for the construction, improvement and this secondtype. The high strength of these materials is
maintenance of trunk roads including motorwayg produced by the stone skeleton and they are inherently
currently being prepared, provided that, in the resistant to rutting. Because the stone skeleton is so
opinion of the Overseeingr@anisation, thiswould| important the aggregates used in these materials must be
not result in significant additional expense or glelfi~Strong and hard, and must have a consistent shape and
Design eganisations should confirm its applicatiqn 9rading, or the final mix will vary in properties.

to particular schemes with the Overseeing

Organisation. 1.6 Onroads where the width varies they are best laid

using a'/paver with a variable width screed as they can
be dificult to lay by hand and the overall grading needs

Types of Bituminous Surfacing Materials close control. When properly compacted, dense
materials such as SMA can be very durable, because air
1.3 There are essentially three basic'types of voids are low and the binder film thickness is generally
premixed bituminous material. Thosewith:- high. If the air void content is too low howeye
achieving and retaining surface texture can be
. High stone content, full coarse aggregate problematic and the SMA can be prone to deformation.

interlock, and a gap grading (eg SMA);

1.7 Forlong life, porous materials depend on the

. A continuous grading (eg DBM); continuing integrity of the binder film. There are two
main factors operating, adhesion of the binder to the

. A rich mortar and a gap grading where the coarsaggregate and weathering of the bin@&®me aggregates

aggregate does notinterlock (eg HRA); have a betterfinity for bitumen than others and where

there is doubt, (eg with quartzites), then adhesion agents

Intermediate materials exist such as a high stone contestiould be used. The weathering of the binder and the

hot rolled asphalt with crushed rock fines, which falls means of overcoming the problem are dealt with in more

between the last two types. Slurry surfacing, and detail in Chapter 5 of this Part.

particularly micro-surfacing, normally have a

continuous grading. Single chipping surface dressing Coated Macadams or Asphaltic Coates

does not fall into any of these classifications, but multi-1.8 Materials with a continuous grading are often

layer dressings (like racked in, double and sandwich called asphaltic concretes or macadams. The current

dressings) can be considered as a type of high stone CEN name for all these types of material is asphaltic

content material with.full coarse aggregate interlock. concrete. All the dense and close graded macadams in
BS 4987 fall into this group. Macadams are not
generally used as surface courses on trunk roads as they
suffer from a number of disadvantages which are
outlined in Chapter 13 of this Part.
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1.9 The mixes are ‘designed’ to give a dense ) load spreading abiiit

aggregate matrix, often based on the ‘Rulterve. d) texture depth,

However this means that the voids in the mineral 2) skidding resistance;

aggregate (VMA) are @, and in order to avoid filling  f) low noise generation

all the voids with binder (making an unstable material g)  the ability to keep water out of the’pavement
prone to deformation) the binder content must be kept structure,

relatively lov. This results in a relatively thin binder filmh)  resistance tocracking:
thickness, which reduces its duralyilitowever a thin
binder film is not generally a problem in layers protecte@hese properties and others are discusseavbelo
from the weathe which is why materials of this type
make excellent load spreading layers in the roadbase dfavironmental durability
basecourse. 1.15 This isthe ability of a material to resist changes
in its properties caused by environmenféde&s (such
1.10 Materials in this group are sensitive to variationsas rain, sun, frost, tha temperature changes, oxidation,
in grading and binder content and production willbe  and also by contaminants deposited on the material
monitored by the supplier under the QA Sector scheme(such as oil, mud and animal detritus). Long exposure
to ensure consisteyncThey generally have low will affect binders and the properties of the mixture, and
workability and therefore need good compaction if maly dfect the aggregate. Durability may be assessed by
durability is to be achieved. When properly compacted,measuring the changes in the engineering properties of
the texture depth obtainable is very low making them the material withtime.
unsuitable as surfacing for high speed roads.
1.16 The durability of a mixed material depends on

Hot Rolled Asphalt either its ability to keep the weather out, if it is intended
1.11 Low stone content gap graded materials are to be adense material, or its ability to resist the weathe
normally referred to as hot rolled asphalt and are if it is permeable. A dense material should have a void
covered by BS 594. They usually have a high binder< content of less than about 6 % in-situ. The design void
content and low voids. They depend for their rut content will not be achieved without proper control of
resistance on the sand/filler/binder matrix and;of mixing, placing and compaction. The durability of

necessit, the binders are hard (low penetration grade). open-graded and porous wearing courses having
interconnected voids, (which permit the ingress and flow
1.12 With the requirements for higher stability andof air and water), depends on the thickness of the binder
retention of high texture depth, asphalts havetended tdilm on the aggregate; the susceptibility of the binder to
become less workable, with lower binder contents, andoxidation; and the long term adhesion of the film to the

hence are lessifgiving of poor workmanship. This aggregate. The durability of surface dressing and some
often shows up initially as fretting at joints; and joint  of the bonded materials depends primarily on good
sealing within the first few years of the life is not adhesion to the underlying road structure. However with
unusual. The causes of joint fretting are low binder  surface dressing, the use of dusty chippings may induce
content or over-raking, and poor compaction. It is bond failure between the chippings and the binder in the
therefore important that asphalts are adequately short term.
compacted up to the edge and that this compaction
should be monitored. Resistance to deformation

1.17 This is important in all layers of a bituminous
1.13 High stone content hot rolled asphalt has a road, but the need is greater for a surface course

nominal stone content of 55%, and no chippings are because:
rolled into the surface.

. the surface of a road gets hotter and the bitumen
Properties of Bituminous Surface Courses becomes softer compared to the lower layers;

1.14 None ofthe surface course materials will provide,
all the desirable requirements for all situations. A
surface course should be the best compromise between
the various available properties. The main properties
required are:

the stresses generated byftcaare greatest at the
surface.

Susceptibility to rutting can be measured by the wheel
tracking test given in BS 598 P4dt0. With the very
heavy tréfic being carried on major roads it is also

a) durability, necessary for the basecourse, (ie the layer immediately

b) resistance to deformation,
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below the surface course), to be designed for resistancaore. It should be noted thattyre/surface noise

to deformation. generation is more of a problem at high speeds. At low
speeds engine and transmission noise are dominant.

1.18 Bitumens harden over the first few weeks after Porous asphalt - when newly laid - is currently the

laying (steric hardening) and therefore a surfacing quietest material, with a reduction in noise (compared to

material is more prone to rutting during its very early new HRA) of about 4'to 5 dBA, the veids absorbing

life. Where heavy channelisedffiia on new surfacing is sound. However this advantage reduces as the pores fill

likely to occur during the hottest period of the year it with detritus, giving a relative reduction of about 3dBA,

may be necessary to use a material with an enhanced similar to some thin surfacings. Further information on

resistance to deformation. surface noise is givenin HD 36 (DMRB 7.5.1)

Load speading ability Adhesion

1.19 This is assessed by measuring itfrstiss. The 1.23 Thesadhesion of a.surface course to the underlying
design charts in HD 26 (DMRB 7.2.3) assume a pavement structure is essential, particularly so with

minimum stffness for the materials that will be used in surface'dressing and very thin materials. These are not
the construction of a new road. Where only a surface thick enough to.carry tfic induced stresses without
course is being applied in a maintenance situation the excellent adhesion: Bond is even more important where
ability of the material to spread load is not considered tthere is a possibility of high braking and lateral stresses.

be a major facto In new construction, or where a Structural strength.is only fully developed when all the
structural overlay is being added, then an assessmentdaiyers in'the pavement are well bonddteaively
the load spreading ability is required. forming a single laye (Refer to Chapter 2 of this Part

for information on Bond ofack Coats)
1.20 For maintenance resurfacing the structural
contribution of the surface course may be ignored: Waterproofing
1.24 Sealing the surface of a pavement assists in

. for materials with a nominal layer thickness of < prolonging its life. This is usually achieved in one of two
less than 15 mm; ways. Either the bond coat is heavy enough to
significantly reduce the permeability of the underlying
. for open graded British Standard materials; and layer, (eg. surface dressings, some thin surfacings and
porous asphalt), or the material itself is dense enough to
. for proprietary materials where the supplier or th@revent or seriously impede water draining into the road
Contractor has not provided the necessary structure. Normal tack coats to BS 594 or BS 4987
information. should not be assumed to greatly improve the

waterproofing characteristics of the road.
For materials with a nominal layer thickness of 15 mm
or more and where the supplier or Contractor has Workability
supplied the necessary information, an assessment cai.25 This is necessary to achieve the intended
be made of the contribution. For thin surfacing systemgyroperties of the surface course after laying and
general advice on the structural contribution is given incompaction. For example, workability is important in a

Chapter 6 of this Part. hot rolled asphalt surface course, when chippings have
to be applied to the surface. Inadequate workability will
Textue depth and skiddingesistance lead to poor compaction and chip retention, particularly

1.21 These should be specified as described in HD 36in adverse weather conditioWsorkability is also

(DMRB 7.5.1) and'the standards required should be important in thin surfacings to achieve the necessary
applied in all situations:For surface dressing to Clauseaggregate interlock, and rapid heat loss in cold weather
922 and thin surfacings to Clause 942, the Specificatioran result in poor compaction.

(MCHW1) requires texture depth to be maintained at or

above the levels specified, at least until the end of the Resistance to cracking

guarantee period, currently two years, to ensure a 1.26 Cracking of surfacing materials is caused by a

satisfactory-overall life isachieved. combination of factors:

Surface noise . thermal movement,

1.22 [This can be a problem in some situations.

Surfacinglayers with ‘negative’ texture such as thin repeated trific loading and induced strain, and

surfacings and stone mastic asphalt are quieter than
conventional chipped hot rolled asphalt by 2 to 3 dBA or embrittlement of binder due to ageing.
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1.27 Cracking has often been a problem associated
with composite road construction, where thermal
movement is concentrated above widely separated
naturally forming cracks in the underlying cement bound
material. Techniques introduced to induce cracks at
closer spacings may alleviate this problem.

1.28 The fatigue characteristics of a mixture are
largely governed by the volume and properties of the
binde. Because binder ageing and the consequent
embrittlement is a factpfatigue cracking is likely to
occur earlier in open graded materials than in
impermeable ones since the binder can harden due to
weathering throughout the depth of the more open
materials. Cracking in less permeable surfacing
materials tends to initiate in the first few millimetres of
the surface where the binder is the most exposed and
therefore the most embrittled, and propagate
downwards. Cracks often start at the interface between
the binder and aggregate, thus good adhesion between
binder and aggregate is advantageous.

Moisture damage

1.29 Moisture damage, causing stripping of binder
from the aggregate, leads to fretting and ravelling. The
immediate cause is poor adhesion of the binderto.the
aggregate, which is usually related to the chemical
composition of both aggregate and bind@amage

occurs more often with permeable, open graded
materials, and the worstfacted can be materials with
air void contents in the range 9-14 % which can neither
drain nor dry out very eagil

Macrotextue

1.30 Texture depth can change with time, due to a
number of diferent mechanism8Vith surface dressing
the main cause is embedment of chippings into the
underlying laye Where compaction during laying is
inadequate, materials will ungg secondary.
compaction under tfic, particularly in very hot
weathe. This almost inyariably reduces the
macrotextureVery high texture depth is not desirable,
as the noise level generated by the passageffi€ waer
the surface is increased.

Ride quality

1.31 This is generally improved for all materials laid
with a paver/incorporating a floating screed. This
excludes slurry surfacing, which is laid with a spreader
box, and surface dressing or other sprayed processes.
Micro-surfacing can improve the transverse shape of the
pavement but has limitedifect on the longitudinal

profile.
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2. LAYING BITUMINOUS SUR FACE COURSES

2.1 Advice on laying bituminous materials is givenin 2.7  Various assumptions have been made in drafting
Part 2 of both BS 594 and BS 4987. Additional advice the Specification (MCHW 1). These are:

regarding particular materials is given in the Chapters

on specific materials in this Part. a) no allowance has been made for solar gain,

Weather Conditions b)  the temperature of the substrate has been assumed

. . ) to be at ambient temperature initjall
2.2 The weather conditions during the construction of P ba

bituminous surface courselext both the laying )
operation and the subsequent performance. Although
materials may appear satisfactory in the short term, even
to the end of their maintenance period, the life
expectancy of a surface course laid in inclement weathg)r
may be reduced. The requirements of the specification
should be strictly adhered to.

the binder is an unmodified bitumen to BS 3690,
and

that for materials with 50 pen birl¢éhe
temperature of the asphalt immediately behind the
paving machine is at least 140°C and compaction
is effectively completed when the laid asphalt
temperature has fallen to about 100°C. A similar
temperature d@ierential is applicable to other
grades/of binde

Available Reseah Reports anteather Foecasting
2.3 TRL Research Reports RR 4 and RR 280 provide
details of research into th&ects of various factors that
influence the rate of cooling of an asphalt laye order

of priority, the principal factors are layer thickness, wing.
speed and ambient temperature.

Great care should always be taken when the
mperature is, or has recently been below 0°C as ice
may be'present on the substrate. Under no circumstances
should material be laid on a frozen substrate as
inevitably the lower part of the layer will cool
prematurely and may not be compacted prgpérkone
of weak material may then be present which is likely to
shorten the life of the surface course.

2.4 The Meteorological @ice can provide historical
information relating to weather conditions, such as
month by month analysis of temperatures, to form a
statistical forecast of conditions thétezt aspects of
road building and in particulathe weather sensitive

operation of surfacing. MeasuringWnd Speed andemperatue

2.9 Except where local conditions agpsuch as
shelter in a cutting or exposure on an embankment, or
when conditions are transient with gusting or squalls,
wind speed is fairly consistent over dfsaiently large
area to enable a single wind speed to characterise a
whole site.To account for gusting it is necessary to
define wind speed as the average over the preceding
ou. It should be measured using a recording
nemometer with an accumulative digital output.
Hand-held devices averaging readings over a few
seconds, should only be used as approximate indicators.
for general guidance the Beaufort scale is given in
'Pable 2.1

2.5 The Meteorological @ice can also provide
24-hour local forecasts, including wind/speeds, from
regional weather centres. Information on these service
can be obtained from the Meteorologicéfice,
Climatological Services (Met03), London.Road,
Bracknell, Berkshire RG12 2S5Z€l: 01344 420242).
Planning the laying of surface courses should always
done in conjunction with an upto date weather forecas&

Specification

2.6 The Specification(MCHW 1) Series 700 and
900, with the associated Notes for Guidance (MCHW
set out the requirements for acceptable weather

conditions farlaying bituminous surface courses. For 210 The Specification (MCHW 1) allows for wind
performance specifications Series 700 does not apply speed to be measured at heights of either 2 m or 10 m.

but it provides a useful'guide to good practice. (For ‘Measurement at 2 m height, using a portable
some special materials the requirements are included i Il emomete is appropriate for monitoring on site
Series 900). Where modified binders are used advice Measurement at 10 m height is more suited for use on a

gggi:]gz binder suppliér via the Contractor should be major contract where there is a sifae compound.
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Equivalent speed at
10 m above ground

Force Description Description for use on land Knots
Megan Limitg
0 Calm Calm, smoke rises vertically 0 <1
1 Light Air Direction of wind shown by smoke but not 2 1-3
by wind vane
2 Light Breeze Wind felt on face; leaves rustle;/ordinary vanes 5 4-6

moved by wind

3 GenteBreeze Leaves and small twigs in.constant motion; wing 9 7-10
extends light flag

4 ModerateBreeze Raises dust and loose paper; small branches 13 10-16
are moved
5 FresBreeze Small trees in leaf beginto sway; crested wavejets 19 17-21

form on inland/waters

6 Strorg Breeze Large branches in motion;whistling heard in 24 22-27
overhead wires; umbrellas used witffidulty

7 Nea Gale Whole trees in motion, inconvenience felt when 30 28-33
walking against the wind

8 Gde Breakstwigs ff trees; generally impedes progress 37 34-40
9 Strong Gale 44 41-47
10 Storm 52 48-55
11 Severe Storm 60 56-65
12 Hurricane above 65

Table 2.1 The Beaufot Scale ofWind Speeds

2/2 February 1999
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211 The siting of an anemometer should be away fromf the top few millimetres. If the chippings are wet or if
and upwind of obstructions, and at positions agreed withying takes place during rain, surface cooling
the Overseeing @anisationWind speed measured at a will be accelerated. If the/surface temperature is too low
height of 10 m is more representative of prevailing during chipping application; the bitumen coating on the
conditions, being lesdfacted by low level obstructions. chippings may not soften iciently. to bond the
For lage works with a permanent sitiioe in a chippings into the asphalt and the surface of the asphalt
compound, the installation of a recording station at 10 may be too stf to allow adequate embedment of the
height is the preferred option. Measurements at a heiglehippings. The use of frozen chippings exacerbates this
of 2 m on site may be subject to local obstruction, problem and almost invariably results in rapid chipping
turbulence and tfic induced gusts and the anemometetoss.To protect chippings from frost and contamination
may require frequent repositioning as work proceeds. by dust, the sheeting of stoekpiles is recommended.
Nevertheless it may be the only option for small sites
without an dfice compound. 2.16 Both'the width of the chipping machine and the

necessity to feed it from the side using a loading shovel
2.12 Ambient temperatures should be measured usingause logistical problems, particularly on live
suitable device calibrated to £1symbol 176°C and carriageways. The chipper is nearly 5 m wide and
readable to £0.5°C, which ideally should be placed in aoverhangs each side/of the asphalt mat by some distance,
suitably screened enclosure upwind of any heat sourcereducing the width of the footway (where present) on
It will reduce discussion on site considerably if all one side and the fificable width on the otheFor safety
personnel can agree that a single thermometer will be /reasons'on narrow roads a formal road closure may be
used to determine the air temperature. It should be noteelquired or tréic control which may cause long delays.
that the quoted air temperature is always in the shade
unless otherwise specified. Porous Asphalt

2.17 From the temperatures set out in Clause 938 of
2.13 Surface temperature should be measured with aithe Specification (MCHW 1) an 8 minute compaction
electronic thermometer having a surface measurementperiod may be assumed for a 50 mm thick layer of
probe of low heat capacity and calibrated and readablgporous asphalt to cool from the minimum paver-out
to £1°C. The temperature of the laid material'should béemperature to the temperature for substantial
measured at the mid-depth of the layer using an completion of compaction. This period has been
electronic thermometer with reasonably quick responsesstimated in accordance with TRL Research Report 4
and as low a heat capacity as possible, compatible witAnd adjusted to take into account thiéedence between
adequate robustness. Where the Specification the expected rates of cooling of hot rolled and porous
(MCHW 1) includes measured compaction limits, asphalt surfaces.
(eg void contents or PRD) it is the Contraitto
responsibility to determine the temperatures necessary2d8 Laying in the rain should not be permitted as this
achieve full compaction. In these circumstances, exceptools the material too quigklreducing compaction.
for the maximum mixing temperature Specified to avoidHeavy rain may alsdfect the bond between the binder
undue hardening of the bingdéhe temperatures should and the aggregate.
not be specified.

) _ Thin Surfacings

Consideration of Specific Materials 2.19 Since these materials are thin they cool very
Hot Rolled Asphalt rapidly, and the amount of time available for compaction

. - is limited. As they are proprietary materials, it is the
2.14 The appllc_:atlon Of coated chlppl_ngs to hot rolled Contracto’s responsibility to ensure adequate bond and
asphalt and their retention thereafter is particularly

itive 1o th th diti ilina duri compaction is achieved. Laying these materials on a wet
sensitive to the weatherconditions prévailing duning g t5ce or during falling rain may significantly reduce
laying. The time for compaction and chipping

application is,of necessity longat about 10 minutes, the initial bond to the underlying surface.
than for materials.laid in a single operation without
chippings. Careful control.of laying and rolling
temperatures is vital to ensure, with reasonable ceytai
that the chippings will be retained.

2.20 Some of the thinner variants of these proprietary
roducts cannot be laid in wimf@nd their application
n cold windy days, or at night outside the winter period,
should be treated with caution. Local weather forecasts

- N . should be used to plan the works during more favourable
2.15 ‘Inaddition to normal cooling in ambient conditions

conditions, the application of cold chippings (12-15% by
mass of hot asphalt) to the surface causes rapid cooling
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Slurry Surfacing and Mio-surfacing Site Preparation

2.21 These materials are made with bituminous . - _
emulsions and therefore should not be laid in icy 2.26 For all surface course materials it'is essential that

conditions. It is necessary for a proportion of the initial 2 adequate bond is achieved and maintained between

water content to evaporate from the slurry before it carfhe surface course and the underlying pavement

be trdficked. Laying in wet or humid conditions, structure. The thinner the surface course, the greater the
particularly when combined with low temperatures, will traffic generated strésses at the interfdceachieve an
significantly delay the setting process. It should be borrélequate bond the substrate mustbe clean and free of all
in mind that even in good conditions the material takes @0se material.

least 30 minutes to becomdfstiently stable to open to

traffic. Adverse conditions can increase this period to 2.27  Where the substrate.is new or nearlyneith the

several hours/ery high temperatures may cause binder film stillintact, and no contamination, further

problems such as pre-setting affitéent breaking of treatment should not be necegs&vhere it has been

the emulsion may be inhibited, leading to failure. contaminated by site ffifec for example, it is essential to
remove the contamination by sweeping, and if necessary

2.22 With these constraints, slurry surfacingand by the useof water jetting or other methods. Where an

micro-surfacing, like some of the hot paver-laid thin ~ eXisting road is'being resurfaced, all packed mud, excess
surfacings, have a closed season in wiffteeir use is ~ 0il droppings, any other accretions eganic growth
also restricted at maximum road temperatures, similar f8ust be removed.

surface dressing.
2.28. Treatment with a suitable weedkiller may be

Surface Dessing necessary some days or weeks prior to the work being

2.23 Surface dressing has a very short laying season carried out, The advice of the weedkiller manufacturer
particularly for heavily trificked roads, although the ~ should:be followed with regard to timing. There are
advent of superior binder grades and improved proces&$§as where the use of some weedkillers is constrained
have lengthened the season. Full guidance is given.in' @nd the Overseeingr@anisation should be consulted to
Road Note 39. The main reason for the short season i§heck on any limitations that are in place.

that the chippings have to adhere to the binder.at

temperatures close to ambient, while thebindermust 2.29 EXisting roads may need some pre-treatment or

maintain stficient cohesive strength to résistffia shaping before the proposed surface course can be used.
forces when the road is opened. This should be carried out using an appropriate

basecourse material with the necessary properties,

2.24 For successful surface dressing, it must not be strength and resistance to rutting, for the expectéfittra
raining and the road surface should be tir wet levels. Another way of regulating is to plarféany high
conditions the binder will not adhere to the surface andareas. The most suitable method will depend on the
rapid failure may ocauThe sprayed binder film will not @mount of regulation necesgathreshold levels and the
adequately adhere to wet or ¢old.chippings and the timkeVvel of street furniture.
taken for the surface dressing to gain adequate stability _
to resist the tiidic forces cansignificantlyincrease. ~ 2.30 In order to obtain best value for money from the
Obtaining accurate weather forecasts and making goodesurfacing, any local weaknesses in the underlying
use of them is more important for the successful pavement should be repaired and cracks sealed using an
outcome of surface dressing than for most other surfac@Ppropriate treatment, see HD 31 (DMRB 7.4.1). In
treatments. general the thinner the surfacing, the lower its ability to
regulate the existing surface. Surface dressing follows

2.25 When emulsion binders are being used the work the existing profile and will not smooth out

should stop if the relative humidity exceeds 80%, as théregularities. Similarly slurry surfacings, which are laid
binder will not break properly and will lack adequate  With @ spreader box following the existing profile, are
cohesion for'the safe opening of the road tifitra too thin to regulate the surface, although the thicker
Relative humiditiés between 60% and 80% can lengtheficro-surfacings can improve the transverse profile. Hot
the breaking.time and care should be exercised when Paver-laid thin surfacings can regulate the existing

makingthe decision to open toffie. The use of surface to a significant degree and guidance is given in
breaking agents'and multiple-layer dressingsmay ~ the Notes for Guidance (MCHW 2). The limits on the
alleviate thisproblem. regulating ability of proprietary thin surfacings may be

given in the BBA HAPAS Certificates — see Chapter 6

of this Part. Porous asphalt must not be laid on a surface
that will prevent the free drainage of water (ie the

existing surface must be free of depressions).
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2.31 For the thinnest surfacings it is best practice to 2.37 Conventional bitumen emulsions.to BS 434 are
remove all road markings before resurfacing. Thisis normally suitable for use on roads where the existing
particularly relevant for surface dressing and very thin surface is a bituminous material. Many conventional
materials as the thickness of white lines is significant emulsions do not adhere well to concrete and the
when compared to the thickness of the surfacing. It willsuitability of a particular type should be/checked with
also behave tferently from the rest of the substrate if the manufacturer before such use. Ajpolymer modified
overlaid and may precipitate failure. It may be possibleemulsion specifically formulated for use on concrete
to mask thicker lines, for example the ribbed line may be a better choice.
between the hardshoulder and the slow lane.

2.38 There are a number of techniques that can be used
2.3 With hot paver-laid materials all ironwork should for applying bond or tack coats. The traditional one with
be reset to its final level after laying any base or K1-40 and K1-60is te use a hand lance, with either a
regulating course and before laying the surface coursehénd or motorised pump, using material delivered in 200
is impossible to patch round any ironwork that is lifted litre drums. K1-70 bindgas used for porous asphalt,
after laying the surface course without introducing must, because it is sprayed hot, be applied using surface
potentially weak areas and damaging the seafiiegte dressing equipment, ie. a heated tank and spraAba
of the new surfacingith slurry surfacing and surface recently introduced technique is by integral spray bar
dressing the ironwork or reflective studs should be attached to.the paggogether with a tank for holding
masked as described in the Specification (MCHW 1). the emulsion.

Bond or Tack Coats 2.39". The rate of spread of bond coats should be
measured. The material usage divided by the area
covered will be sfficient for all surface courses, except
surface dressing or thin surfacings, where more precise
methods should be used.

2.33 The purpose of bond or tack coats is to ensure
that all the layers of a bituminous road behave
monolithically. It is, therefore, extremely important that
they are specified and applied in accordance with the
Specification (MCHW 1)). When a permeable course i
used, the bond coat also has to seal the existing surf
against ingress of water into the pavement structure.

> .40 All methods of spraying bond coats have

aGfificulties with either the control of the rate of spread,

the evenness of spread, the completeness of break or
ick up of material on the wheels of the delivery

2.3 Bond or tack coats are normally required but the hicles

are occasions (eg laying a surface course on an existing
road that has fatted up or on new basecourse or

roadbase) when there is alreadffisient bitumen at the
interface between the new and the underlying layer suc
that an additional coat is not necegsar

Rate of spead

41 Itis very dificult to obtain an even rate of spread
binder with the hand lance because it ffidilt to

control a single nozzle. There is no correlation between

the amount that is pumped and the speed of swing of the

2.35 All unmodified bond coats and tack coats are lance except for the skill of the openato

cationic bitumen emulsions. They are quickbreaking

and most conform to BS 434; these are designated ; : o -
' 2.42 The main dificulty with integral spray bars is the
K1-40, K1-60 or K1-70/K1-40 and K1-60 are sprayed,, , \ate in terms of volume. A conventional surface

at ambient ts:mperaturoe, but Kl‘?‘.’ must be hgated to dressing bar sprays between 70 and 100 litres/min for
betW?e” 80°C and 90%Cbefor€'it isfeiently fluid for each metre width, whereas an integral bar on a paver
Spraying. laying at 12 metre/min will be spraying about 6 litres/
min per metre width when using K1-40 emulsion for a
traditional tack coat. This means that the jets on the
spray bar must be smaller and are therefore more
difficult to manufacture to give the correct rate of

. ; spread. Some integral bars use intermittent or movable
0 ) . o

fOHO‘IN?d for spraying rgetthodf).bu'f[ttyplcally ;[he GOgth ets to give the correct rate of spread. It is important that
emuisions-are sprayedatamboient temperature an hese are checked fdifieient operation.

70% ones are sprayed at between 80°C and 90°C. Some
proprietary surfacing materials include the bond coat a;
part of the process and the BBA BAS Certificate for
the surfacing will include the bond coat requirement.

2.36 All polymer modified.emulsions are proprietary
and will require BBA HAPAS Certification. They are
typically either 60% or 70% binder content emulsions.
The binder manufacturers instructions should be

Bvenness of spad:

2.43 The hand lance has problems with evenness of
spread, depending solely on the skill of the lance
operato. However skilled, there will be significantly less
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sprayed around the edges of an area than in the middIdpints
unless it is permitted to spray outside the area required.

2.49 Whatever surface course is used it will be
2.44 When using surface dressing equipment there ar@ecessary to construct joints, both longitudinally and
few problems, providing it has been properly calibratedtransversgl. Joints are a potential source of weakness
and the jets checked for blockag@éth spray bars and great care should be taken'in their formation. The
integral with the paver the main problem is likely to be besttechnique to be used will depend greatly on the
blockage of the small jets. They should be checked prigurface course material concerned.
to the start of each days work and whenever the paver : .
has stopped for long enough for a transverse joint to b&-30 The techniques,used for materials to BS 594 or
cut. Where the jets are movable or intermittent it is very3S 4987 are given in Part 2 of each standard. The same
important that evenness of rate Spread of Spread is methods are.also suitable for use with stone mastic
checked regulayl The manufacturers procedures should@sphalt.
be followed to ensure that the spray bar continues to

operate correctly throughout the laying period. 2.51 Ajproprietary material will have the correct
jointing method described in the BBA HAS
Completeness of&ak: documentation. Joint formation in surface dressing,

2.45 Emulsions applied in front of the paving train slurry surfacing and micro-surfacing are described in the
need reasonably good weather conditions if they are torélevant Clauses of the Specification and Notes for
break prior to construction fific using the sprayed Guidance (MCHW'1 and 2) and appropriate chapters in
surface. If the emulsion is not fully broken before this Part.

trafficking there will be serious disruption to the binder
film by the wheels of the lorries and the pave
Emulsions will not break in the rain, they break
extremely slowly if the relative humidity is above 80%
and they form ice if the surface is below freezing.
Emulsions should not be used in these conditions.

Aftercare

2.52 Aftercare is the practice that occurs after
'.completion of rolling and prior to the gain of full

strength by the surfacing. It is most important for

surface dressing and is dealt with fully in Chapter 8 of

. . this Part with further information given in Road Note
2.46 There should be no problems with the emulsion 34 Slurry and micro-surfacing should not béftcaed

breaking when sprayed from an integral spray #&the 4| they have gained fficient strength to resist the
hot ma_lterlal followmg immediately behind will bre_ak theso ces that are likely to be exerted, including braking.
emulsion quickly and completely by the @vaporation of g yyne of surface will also need sweeping for a few
the wate. Provided that it does not cause problems withy, <" or days after opening asfi@continues to
evenness and rate of spread, there are advantages.in consolidate the material. How quickly this happens

using binder contents higher than 40% in the emUISion’depends on the location. the amount dfizand the
as less water needs to evapordfdar the same amount weather conditions.

of bitumen on the road. (This‘will.also mean that less

heat is lost from the bituminous material being laid). 2.53 Hot, paver-laid materials, in general, do not need

I any treatment after the completion of rolling. However
Picking up: . . _heavy tréfic should not run on the material until it has
2.47° When emulsionsaare sprayed ahead of the paving,,eq and hardenedféigiently, because all bituminous
train there is always arisk thatconstructiofificavill 1 o¢erials are less resistant to deformation when they are
pick up even fully broken binder which remains sfick o\ As 3 guidenewly laid surfacing should not be
This is a particular problem with.the thicker films such opened to trific if its surface temperature exceeds 25°C
unless the maximum temperature within the mat has
e N fllen below 35°C. The maximum temperature within
use a polymer modified emulsion, chosen for low the mat may be assumed to be at mid-mat. Guidance on
adhesivity tovehicle tyres; orto use an agent to reducgpg 4ygidance of wheel-track rutting in hot rolled
the adhesivit asphalt, also relevant to other surfacing materials is
given in the Notes for Guidance Clause NG 943

2.48 The system used should ensure that sifédra MCHW 2). Further guidance may be given in BBA

does not pick up the bond or tack coat a_lnd transfer it t), A pa 5 gocumentation for proprietary surfacing
other@reas gfeh thafiihe process is seriotfsigtad. materials and modified binders.

(eg Filling the surface voids in thin surfacings or porous

asphalt).
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Series NG 100able NG 1/1. Advice isalso included in

. o _ the appropriate Chapters of this Part for specific
2.54 There are no particularféiculties with the surfacing materials.

application of road markings on any surfacing materials
with the exception of porous asphalt which is dealt withnterpretation ofTest Results

in Chapter 5 of this Part. On some surface dressing 259 A test result should never be considered in

types with high texture, (eg 14/6 mm racked-in), the firg§olation unless it is'so far outside the specified
application of lane markings can be short lived unless parameters that the probability of the material

the application thickness is at the upper end of the  ¢conforming to specification is minimal. Many standard
permitted range. This is because the majority of the  test procedures give indications/of the precision of the
material is below the peaks of the chippings. test and for a single result'the figure given for
reproducibility should.be used as a guide to its precision.
The more test results that are available the more precise
the judgement that can'be made on the compliance of the
material as.a whole.

Road Markings

2.5 Contra-flow and maintenance operations often
require the application of temporary reflecting road
studs. Many types of stud leave a sticky deposit of
bituminous adhesive that clogs and blocks the surface

voids (of porous asphalt and thin surfacings) and some» g0 Some requirements of the Specification
types can also cause pluck-out of aggregate. Where  (MCHW 1), for example, the void content of an HRA
surface dressing is subsequently applied such depositss(rface course or the binder content of porous asphalt,
may bleed through the dressing and leave fatty patchegave diférent limits set for single results and for the
Trials may need to be performed, at the back edge of thgean of a number of results. By this means the risk of
hardshoulde to ensure that the studs proposed for use accepting lege quantities of sub-standard material is
will come free from the surface without plucking out " reduced, whilst recognising the fact that not only do
surface aggregate or leaving an excessive deposit.  yariations occur in the materials but also in sampling
and testing, the latter not reflecting the actual values
2.% Problems have also been reported with pre-formegithin the laye. The importance of accurate sampling
marking tapes, in particular poor long term adhesion oannot be emphasised strongly enough as this is a very

negatively textured surfacings in wet weathe
Testing Bituminous Surface Courses

2.57 The Specification (MCHW 1), Series 100 and
Appendix A, requires that asphalt mixesare produced in
plants that are registered to the ISO 9000 ‘Sector. *
Scheme for the Production of Asphalt Mixes'. Using the
new CEN terminology this includes all bituminous
mixtures. Under this scheme,producers are required to
monitor asphalt production at predetermined frequencies
to ensure the consistency of the various products. Plants
are categorised as Q1, Q2 ...orQ6, to demonstrate thé
consistency actually achieved, the lower the ‘Q’ value,
the better the consistgndestingasphalt in the ‘as
delivered’ condition should therefore no longer be
necessar Nevertheless if obvious variations in a

product do ocau for example as aresult of binder
drainage, audit testing should be undertaken to check
whether or not the product complies with the
requirements of the Specification (MCHW 1).
Non-compliance should be reported to the Overseeing *
Organisation and the certification bod

2.58 When required, testing of bituminous surface
courses should be carried out in accordance with the
Specification and Notes for Guidance (MCHW 1 and 2),
Series 700 and 9004 The frequency of testing is specified
in MCHW 1 with guidance given in MCHW 2 including

common cause of disputes on site.

2.61 Where the test results demonstrate that there is a
compliance problem a number of steps should be taken:

Ensure that the samples were taken and tests
carried out correctl A NAMAS accredited
sampling and testing laboratory will have records
to demonstrate that the sampling and testing was,
or was not, carried out correctly;

If the procedures were correct then decide whether
the results are so far outside specification that the
material definitely does not comply;

If the position is uncleawhere possible carry out
duplicate tests on samples already taken, or take
other samples from the same location as the
original samples, and repeat the tests;

Compare the two sets of results: if they confirm
each other (within normal testing variation), take
the mean value in comparison with the
specification. If the resultsfder significanty,

give more weight to results from samples cut from
the completed mat.

February 1999
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2.62 With performance based specifications a
judgement can often be made on the likéfget of
non-compliance on the life and performance of the
surface course. Advice should be obtained from the
Overseeing @anisation. Removal and replacement
should be a matter of last resort as this process
introduces additional joints and the final product is less
likely to conform in terms of compaction and ride
quality than the original, because of the limited area
being replaced.

2.63 Once itis decided that material must be removed,
the defective area must be determined. Occasionally the
limits are obvious, eg when a delivery of low
temperature material leads to high void content
measurements, the start and end of the load can often be
seen. When the extent of the non-conforming material
cannot be identified in such a manritbe Contractor

may reduce the remedial work by carrying out further
testing to determine the limits of the aré@eted.
Alternatively it will be necessary to replace all material
covered by the result which is out of specification, up to
but not including the location of compliant results en
either side.

2.64 Whatever decisions are taken with regard to
remedial works the Contractor and his supplier should
investigate the cause of the non-complianceyas part of
their normal quality assurance procedures, in order to
reduce the likelihood of the problem recurring.

2/8
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3. BINDERS AND BINDER MODIFIERS

Introduction probability that modified binders will be'needed

increases. See Fig 3.1.
3.1 Conventional binders have been used successfully
for many years inroad surfacings, genera”y prOViding INCREASING COMMERCIAL VEHICLE TRAFFIC E——
both satisfactory performance and durability even on tt .
most heavily tréficked roads. Howevesome roads in SECTIONS OF
certain areas of the couptsurfaced with conventional """
rolled asphalt, have deformed prematurely due to a

number of causes:

CONVENTIONAL BINDERS
AND MIXTURES SATISFACTORY

INCREASING
. . . DEGREE OF

. Increasing traffic density; SITE
DIFFICULTY

POTENTIAL

. Increasing use of super single tyres; POTENTIAL

APPROACHES TO

. Early trdficking during lane rental contracts; B oA

LIGHTS ETC.

. Channelised tiféic;

_ _ _ _ Figure 3.1 : The Need for Modifiers in Mixtu es at
*  Slow moving heavy vehicles on hills, particularly pifficult Sites and at High Traffic Intensit .
during prolonged hot periods.
3.5 Benefits which may be obtained by the use of
3.2 For surface treatments such as surface dressingmodified binders include:
the use of conventional binders, even when using the

racked-in process, has limited ability to provide « " Improved resistance to permanent deformation of
satisfactory performance on heavilyffreked roads and mixtures at high service temperatures;

highly stressed sites. Detailed advice on the specification

of binders for surface dressing is given in Chapter 8 of. Greater load spreading (increasetfrstiss) for a
this Part. Similasl, porous asphalt using conventional pavement layer of given thickness;

binders (without additives or modifiers such as fibres or

polymers) has not provided adequate durability on. = . Reduced fatigue of mixtures, giving reduced
heavily trdficked roads. Thin surfacings;introduced cracking under repeated load:;

from France in 1990, have utilised modified binders,

either in the mixture or as a special bond coat, in order, Improved ductility at low service temperatures,

to ensure satisfactory performance. giving reduced thermal cracking;

3.3 With the introduction of end performance . Improved adhesion to aggregates, giving reduced
SpeCificatiOI’lS fOI’ road SurfaCingS, matel’ials will have to str|pp|ng in mixtures and in Surface dressings;

be engineered to meet specificrequirements. Where

material deSignS indicate that the reqUirEd level of . Increased Cohesion, g|v|ng better Ch|pp|ng
performance cannot be achievedwith conventional retention in the ear|y life of surface dressings;
binders and available aggregates alone, the use of

modified binders may be necessar . Improved workability of mixtures, reducing the

. _ o . risk of poor compaction;
3.4 This Chapter provides a brief introduction to

binders for road surfacingsused in road construction . Reduced hardening or ageing in service, giving
and maintenance. It describes the modification of longer life in surface materials;

bituminous binders.to improve performance of mixtures,

when necessgrespecially for the more heavily . Reduced temperature susceptibility throughout
trafficked and highly stressed sections of the road service temperature range;

network.With increasing commercial vehicle tfia
intensiy, and increasing degree of sitéfidulty, the
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. Increased viscosity at low shear rates, allowing satisfactory performance to atbase binder; indeed
thicker binder films to be obtained in open modifiers and bitumens have to be carefully selected to
mixtures and reduced bleeding in surface dressingnsure compatibilit Further advice is given in the
References.

Figure 3.1 summarises some of the claimed benefits

from using binder modifiers. 3.7 Where modified binders are used, the
Specification (MCHW 1) Series 900 requires details of

3.6 Most modifiers will only be able to achieve some their performance characteristics in.terms of both binder

of the properties, so choice of modifier is site specific. and mixture properties to be included in tenders.

Addition of a modifier will not automatically confer

Improvements
Modifier Notes | Permanent Fatigue Thermal | Binder Ageing | Moisture | Recycling | Cost Environmental
Deformation | Cracking | Cracking | Drainage Damage.| Difficulty Addition | Considerations

Fillers 2 Some Some Some Low Low Dust suppression
needed

Fibres 2 Some Yes Some Low Low Fine material
hazardous

Natural 1,2 Yes Some Low Med

bitumens

Chemical | 1,2 Some Some Med Med Possibility of leaching

Modifiers should be considered

Thermo- 1,2 Yes Yes Yes Yes Yes Yes High High Harmful when uncured

setting

Polymers

Thermo- 1.2 Yes Some Some Yes Some Med Med-High | Degradation if

plastic overheated

Plastomers

Thermo- 1,2 Yes Yes Yes Yes Some Yes Med Med-High | Degradation if

plastic overheated

Elastomer:

Reclaimed| 2 Some Yes Yes High Med Use of waste material

Rubber

Notes

1 Where permanent.deformation is improved the mixture may be designed to have higher binder content, with
the benefit of increased resistance to fatigue, thermal cracking, ageing and moisture damage.

2. Within the same generic group there is a wide range of modifier compaosition and performance benefit. The
general distinctions between Plastomers and Elastomers are becoming less well defined as innovation
proceeds.

3. This table should be used as an overview and not for selection of a modifier for a specific purpose.

Table 3.1 Summary of the Potential Benefits®m using Binder Modifiers in Mixtures

3/2 February 1999
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3.8 Binders are visco-elastic materials (that is tg sa zero, viscous materials a value of 90°and visco-elastic
they display both viscous and elastic behaviour). A materials some intermediate value. At low temperatures,
viscous material, like all liquids, continues to flow all unmodified bitumens tend towards purely elastic
the time a stress is imposed on the material, whereas dehaviour and their phase angle approaches 0 degrees.
elastic material deforms instantaneously under an At high temperatures, unmodified bitumens behave
applied load and does not ungle further deformation  purely viscously and.their phase angle can reach 90
thereafte When the stress is removed, a purely elastic degrees at temperatures above 70°C.'Dynamic testing
material regains its original shape whereas a viscous may be carried out over awide range of frequencies and
material does not recover but remains in the deformed temperatures. The loading time (or frequency) and the
state. Conventional binders are predominantly elastic temperature of the material are inter-related in their
and brittle at low temperatures and viscous fluids at higdffect on the behaviour of visco-elastic materials. Hence
road temperatures depending on the frequency of the same response can be observed when measurements
loading. are made at low temperatures for long periods as at high
temperatures for short periods. It is possible to represent
3.9 The visco-elastic behaviour of a binder is most the results.of tests taken atfdrent temperatures and
conveniently assessed by dynamic shear testing. This loading times using one master curve of visco-elastic
involves subjecting the binder to an alternating shear behaviouw, thereby eharacterising the material. An
stress and measuring the resulting alternating shear example of.a master curve is shown in Figure 3.3. The
strain. The ratio of the stress to the strain is known as main mechanisms.of road failure are being studied in
the complex stfness modulus (G*). The lag or phase /order to‘relate these rheological properties to them so
angle(d) between the stress and strain is also measureithat it may be possible to predict the relative
see Figure 3.2. Elastic materials exhibit a phase angle mérformance of binders from these properties.

Applied

( > Stress

Applied :
Torque F Time
/ Oscillating Plate

-~ Measured

F _L Strain |
. t /

m 1 |
8mm or 25mm - Fixed Plate

Time

* COMPLEX MODULUS
* PHASE ANGLE *

3:2: Essential Parts of Dynamic Shear Rheometer and Definition of Phase Andle
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3.10 Master Curves, can be produced using a Dynami@ype 1 binder) at low service'temperatures (less than

Shear Rheometer (DSR) which is fully computer 0°C) will also assist in retarding thermally induced

controlled and can produce much of the data cracking.

automatical. As the response of binders is dependent

upon temperature and loading time, it is importantto  3.14 An ‘Equi-Stiffness HighTemperature™ ], °C

select appropriate values to allow comparison of has been defined foruse with polymer'modified

materials. In the Specification (MCHW 1) Clause 928, bituminous binders: This is the temperature at which the

the frequency of 0.4 Hz has been chosen as the standaamplex sfifness modulus‘equals 2000 Pascals at a

(loading time of 0.4 seconds, equivalent to slow movingoading frequency of 0.4/Hz. This/parameter indicates

traffic). A plot of complex sfifness modulus against high temperature $thess performance, much in the

frequency at a temperature of 25°C has been selected$ame way that softening pointis used for conventional

the master curve. bitumens. Figure 3.5.shows that thge 2 binder has a
higher T, 4 °C than the unmodified bitumen.

Test Methods

3.15 An ‘Equi-Stiffness LowTemperature”. 7. °C

3.1 The hasic geometry Of the DSR is_ presentedin 1,5 heen defined. This is the temperature at which the
Figure 3.2. DSRs use very little bingdgypically less complex stifness modulus is 2 Mega Pascals

than one gram, an(_j tests have even been carried out g x 10Pa).at a loading frequency of 0.4 Hz. It provides
surface dressing binders scraped from a road surface. g indication of the relative #iless of polymer

order to cover the whole range of binder properties, testS qifi

to 10 Hz at a number offierent temperatures, usually th
at least six, ranging typically between minus 5°C and
80°C. Having obtained the data at individual
temperatures the principle of time-temperature
superposition is used to produce a single Master Curv
as illustrated in Figure 3.3.

an the unmodified bitumen,, T °C is approximately
equal to the temperature at which the penetration value
of the unmodified bitumen is equal to 19dmm. Itis
ossible that this temperature may provide an alternative
‘garameter to penetration at 5°C, which is believed to be
usefulfor prediction of low temperature performance.

3.12 The dfect of binder modification can‘be seen from
plots such as Figure 3.4 which relates Phase Angle and
Temperature. The Modified Bitumengpe 1 and

Type 2, represent results that might be ebtained for
example, from the addition of an elastomer or a
plastome, respectivel. The measurement can be used to
help understand the engineering properties that are likely
to be generated in situ. In Figure 3.4 for the unmodified
binde, the phase angle increases with temperature in the
range -5 to +80°C, indicating increasingly viscous
behaviouw. In contrast, th@ype 1 elastomeric/binder
shows increasing elasticity in the temperature range

20 to 70°C. Thdype 2 plastomeric binder shows

almost constant phase angle from 10°C to 60°C, but the
behaviour changes rapidly.at both ends of this
temperature range. The results show how polymers can
assist in improving the deformation.resistance of
bituminous mixtures by increasing the elastic,
recoverable strain component.under loading at high
temperatures.

3.13 Figure 3.5 plots Complex $iness Modulus
againsflemperature for the same three binders presented
in Figure 3.4. This shows that both modifier types can
increase binder $thess at high service temperatures
(50-70°C).The lower dfiness and more viscous

response (see Figure 3.4) obtained from the elastomer
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Fig 3.5 : Complex Stiffness Modulus versuSemperature at 0.4Hz for three binders (afterRTFOT)

3.16 For surface dressing and micro-surfacing;the  Ageing
Specification (MCHW 1) Series 900 requires that _ _ o
penetrations at 5°C and 25°C are measured. Binder-..3-19 Conventional binders, as thin films on the

aggregate adhesivity by théalit Plate Shock test aggregate particles, age in the presence of air leading to
(BS EN 12272-3) is also used for evaluating chipping- fretting and ravelling (loss of aggregate in the surface),
binder combinations. cracking, and finally to failure. This is much more

critical in surface courses -f&ning in a basecourse

3.17 TheVialit Pendulum test as specified in Clause and roadbase may actually contribute to enhanced

939 of the Specification (MCHW 1) is Used to assess tRgrformance. The rate of change of binder properties
cohesion of the bindea meastre of the forces holding depends on the voids in the mixture, whether they are
the material togetleThis is probably more important ~ interconnected, the binder film thickness and the

for surface dressing, thin surfacings and bond coats composition of the binder after paving. There are some
where the binder is under more direct stress than at anghanges of binder properties because of loss of volatiles
other level in the pavement structure. A balance has toand oxidation during storage, manufacture and laying,

be struck between thé cohesion of a binder and its abil@jter which the binder hardens slowly - see Fig 3.6. The
to adhere to the aggregate: higher the penetration of the as-laid paving grade

bitumen in the mixture the longer it has before onset of

3.18 The Notes for Guidance (MCHW 2) Clause brittle failure by the ageing process; however the
NG922, classify cohesion requirements for three bindePropensity to rutting increases with increasing softness
grades; Premium, Intermediate and Conventional. The (higher penetration) so a balance has to be dréith.
peak value is specified, but the plot of cohesion againsélenser asphalt mixtures, ageing progresses moreyslowl

temperature must be provided so that, in future, as the binder is less vulnerable to oxidation. This is the
temperaturerranges can be set. Provided that the level®gin reason for the limits imposed for maximum air
cohesion provided by a binder isfitient, the voids in the performance related specification for hot

temperature range over which the required level of ~ rolled asphalt; see the Specification (MCHW 1) Clause
cohesion is.maintained is more important thanthe ~ 943.
maximum level attained.
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Fig 3.6 : Changes in Penetration of Conventional 100 pen Bitumen wiifime, for Mixtu res of differing Voids
Contents

3.20 Modifiers such as fibres may be used to increasebinders, although validation has not been carried out for

binder content and hence film thickness in order/to most polymer modified binder$ests such as

reduce theféects of ageing in the more open mixtures, penetration, cohesion and rheology should be carried

such as porous asphalt, where both airand.water haveut, both before and after the test, to show any

ease of access. sensitivity of the binder to the manufacturing process
and to simulate the condition of the binder immediately

3.21 Polymer modifiers may be used toincrease the after laying.

resistance to ageing because/softer base binders may be

used. A balance between brittle elastic behaviour at lowdigh Pressue AgeingTest (HPAT)

temperatures and adequate resistance.to permanent 3.25 This test is used to artificially age a binder

deformation at high service temperatures must be without applying an unduly high temperatusdich

obtained. could destroy the integrity of the binder and initiate
reactions that do not occur in practice. High pressure air

3.2 Adhesion of the binder to aggregate may also beat 2.1 MPa and a temperature of 85°C is used for a

improved by the use of maodifiers. Enhanced adhesion period of 65 hours. Cohesion and rheology

reduces stripping caused by water and thereby minimigegasurements are carried out after this test, and

the associated loss of mixture strength. information about resistance to oxidation of the binder
may be obtained.

3.23 In order to understand better the long term

properties of binders, and set limits on which to base 3.26 Aggregate binder interactions may inhibit the

performance specifications;some form of controlled  ageing of binders, but higher void contents and thinner

ageing testis required. binder films accelerate ageing, so a mixture test is
preferred. A test for ageing mixtures has been
Rolling Thin Film OverTest (RTFOT) developed, which involves storing cores at 85°C for

3.24 'This testis used to simulate the loss of volatiles 120 hours which may simulate several years on the road,
and oxidation that take place during mixing, transportingrior to testing in devices such as the Indifestsile
and paving the asphalt. This test is specified for all ~ Stiffness Modulugest.
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End Product Performance Specifications

3.27 Inthe case of surface dressing, micro-surfacing
and thin surfacing the Contractor has responsibility for
performance during the guarantee period; this may be

for only two years, whereas the life of surface dressing
may be eight years and for thin surfacing ten years or
more. It is imperative that the Overseeing&hisation

has data to ensure that modifiers used successfully in the
past, where durability has been confirmed in practice,

are identified, so that they may be used again with
confidence.

3.28 The endperformance tests currently available
cannot fully predict durability and it is inevitable that
some material component control will be part of
specifications for some years to come. Polymer modified
binders will require rheological identification, cohesion
testing to determine low temperature performance and
tests to determine resistance to ageing, so that
performance limits may be determined for future
specifications.

3.29 Workability and compactibility of mixtures are
also of paramount importance for duralil&lthough it

is the responsibility of the Contractor to ensure the
material has been laid consistgnthe Overseeing
Organisation may evaluate this by examining.cores, to
control void contentand by visual assessment.

3.30 Use of a polymer modified binder to reduce

rutting in HRA does not necessarily make.the surfacing
more durable. A modifier which provides high
deformation resistance may make'laying more
problematic, resulting in an as-laid product that has poor
performance. Similayl a polymer modified binderfor
surface dressing may have awery high cohesion value
and perform well in laboratory tests; but exhibit poor
adhesion to chippings in practice, underrealistic weather
and trdfic conditions. Therefore a balance has to be
struck. The approach adopted is to encourage innovation
by allowing the use of proprietary products with BBA
HAPAS certification. The scheme includes monitoring
and surveillance which will provide assurance on the
performance of the various products and systems.

3.3L Binder performance tests will not guarantee the
performance of all binder/aggregate combinations, but
can provide a useful indication of mixtures that are
likely to be satisfactgr
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4. HOT ROLLED ASPHA LT

Background concentrate the rutting forces,into a narrower track. A

_ more stringent requirement than the Marshall stability
4.1 The main strength of a hot rolled asphalt (HRA) test has become necessary for the design of wearing
mixture comes from the $tmess of the sand/filler/binder courses. For this reason the Whee|tracking test
morta. A major factor in the performance of the mortar(Bs 598: Pari10)'has been introduced as a requirement

is the binde normally 50 pen grade bitumen to for surface courses.genéyatand for HRA in particula
BS 3690. Filler stfens the bitumen which binds all the

aggregates togeth&some filler is contained in the fine  Properties
and coarse aggregates in the mixture, but most is added. - _ _
Whilst cement is a permitted filemost if not all HRA 4.6 In addition to the properties of the sand, binder

is made with limestone dust, 75% of which currently ~ Properties are crucial tg the production of a high rutting
must pass a 75 micron sieve. resistance.. The HRA must havdfatient Workablllty

for placing, laying, compaction and pre-coated chipping
4.2 The coarse aggregate may be crushed rock, slagetention. It must also'have durability; adequate
or gravel. In chipped HRA wearing courses, which are resistance to rutting, $tiess, resistance to water ingress
laid to nominal thicknesses of 45 mm or 50 mm, the  and resistance to binder degradation. An earlier attempt
nominal single size coarse aggregate is 14 mm. The /{0 produce improved rut resistance by using a special
coarse aggregate particles increase the volume of the 9rade of binder/(40 pen HD) was unsuccessful, because
asphalt and reduce its cost but, since they do not formihfailed to provide the other properties required of a
skeletal structure, they do not add very greatly toifs ~ Surface course, even though its rut resistance was
deformation resistance. improved.

4.3 The addition of coated chippings to the HRA-« 4.7 The Specification (MCHW 1) Clause 943
prior to full compaction enables the macrotexture requirement for minimum wheeltracking rates, which
requirement for skidding resistance to be obtained. Godglate to the degree of sitdfitulty and trdfic intensity,

workmanship is required on site to ensuré the correct Will probably result in the increased use of polymer
embedment of chippings. modified binders. Such binders have been used to

achieve low wheeltracking rates and mixtures have been

4.4 HRA wearing course has generally performed found to be reasonably easy to lay and to compact. Their
well, with good durability and levelsiof safe benefits in terms of reduced temperature susceptibility
reasonable tolerance of weather ¢onditions at the time 8pd elasticity have yet to be fully established, especially
laying permits the placing of the/material in winter and in the long term.

at night. However HRA has sometimes$fered from _ _
poor resistance to deformation inwheeltracks/(rutting),4-8 ~ Performance improvements can be made by using
which was particularly evident on roads with/high materials such abrinidad Lake Asphalt, which is
concentrations of commercialvehicles aftef the hot ~ favoured in some areas for special sites such as
summers of the mid 1970s and mid 1990s. The designfdgedecks. Principally howexehermoplastic

the mortar is critical for adequate rut resistance. polymers have been used and these include Ethylene
Experience has shown that the'sand fraction is Vinyl Acetate (E/A) and Polyethylene (PE) (often
important, with rounded patrticles performing poorly ~ termed plastomers); Styrene-Butadiene-Styrene block
compared to crushed. rock fines: co-polymer (SBS) and Styrene-butadiene rubber (SBR)

(sometimes referred to as elastomers). SBR is used

4.5 The rate of rutting of aparticular wearing coursemainly in the form of latex added at the mixing plant and
depends on the temperature of the surface as well as tR@re is required to ensure consistency is achieved. The
traffic loading/speed and material properties. The ~ differences between plastomers and elastomers are
stability test (commonly known as the Marshall test) ~becoming less distinct as manufacturing processes

was introduced in 1976 t0 assess all sands, and criteriflevelop and base bitumens are engineered to suit the
were introduced for various ffec categories on the polyme.

basis of commercial vehicle ffec. There has been a

significant in€rease in tyre pressures in the last 20 yeafs9 For designed mixes, the acceptance of the final
which concentrates the load on the road, and recently Product merely on an analysis of grading and binder

there has been a considerable increase in the use of contentis a procedure open to considerable.erro
tri-axle trailers/with ‘super single’ tyres, which Clause 943 has been written in terms of performance
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criteria that can be measured from samples taken fromhave a stability about twice that of a 30/14 mixture

the road. This end performance specification should made with the same constituents. Most experience has
always be used on the heaviefficked roads. It leaves been gained using natural sand in the mixture (55/14F)
the supplier free to use his expertise to produce a and there have been no‘reported problems of rutting
mixture that will perform as required in the most cost when appropriate mixes have been used.

effective manne For less heavily tfficked roads an .

asphalt designed using stability criteria, Claukk 9 Design

Specification (MCHW 1), may continue to be used. In
order to ensure long term duralyilitesistance to rutting
must not be the only consideration; ageing is also
important and is related to the voids in the mixture,
binder characteristics and binder content.

4.14 The method of design for the HRA wearing
course will depend on whether the material has been
specified to Clause 91018 or 943 in the Specification
(MCHW 1):

. Clause 910 iarecipespecification and calls up

4.10 Itis unlikely, but not impossible, that the the appropriate parts of BS 594.

combination of properties needed at the highest levels of
performance will be achievable using natural sand and
an unmodified bindeHowever a great deal can be done’
by assessing thdfects of diferent sands on the
performance of the mixture and by blending sands. As
an example, the addition of a proportion of crushed rock
can both improve the resistance to rutting and may even,
in some cases, improve the workapilithe level of
knowledge is currently indficient to predict the result
of blending fine aggregates, so appropriate performan
testing is required.

Clause 91 is for/adesignmix using the stability
method in BS 598: Part 107 to meet criteria set
out in BS 594.

Clause 943 material is required to meet the
performance criteria set out in the contract, but
still requires aggregate grading to BS 594.

CZ?.15 For Clause #1 materials the stabilities given in
BS 594 are only appropriate for 30% stone content
materials. Where high stone content asphalt (55% stone)
f’& to be used, then the mixture should be made with the
me constituent materials that would meet the stability
requirements of BS 594 for 30% stone content asphalt,
with appropriate adjustments to grading and binder
content.

411 With the advent of more stringent requirements
for rutting resistance the need to retain chippings shou
not be fagotten. The less workable the mix and the mo
adverse the weather conditions during laying, the more
likely the possibility of significant chipping loss. Rapid
cooling of the top surface of the asphalt, forming a
surface skin, can prevent adequate.chipping penetrati
This is particularly relevant whendaying polymer
modified HRA in cold or windy conditions.

OArf].'lﬁ The definition for HRAWearing Course in Clause
943 is a 35% stone content material complying with
Clause 901 and BS 594: Part 1 except that the binder
may be modified. A minimum binder content by volume
is also specified, in order to give some confidence that
the material will be reasonably durable. The layer
H;gckness is required to be either 45 mm or 50 mm. The

cker layer may be necessary for structural or profile
improvement, or during the winter period. (50 mm is
recommended because of the problems caused by too
rapid cooling of thinner layers).

4.12 Annex A describes a suitable procedure for the
determination of the proportion of missing and broken
chippings. This may be usedinitially and-at the end of
the maintenance period, 1o assess the degree of chippi
loss and/or the number of broken chippings. Broken
chippings are more likely to belost in the early stages
and are often a result of the asphalt cooling too much
prior to rolling in the chippings. There is currently no

specified limit for chipping loss but as a guide, a loss of : . . ,
less than 5% is consideredreasonable. 4.17 For Clause 943 mixes, a ‘Job Mixture Approval

trial carried out on orfbsite, is necessary to check
High Stone Content Mixtures performance and to obtain approval of the mix. If the

constituents are then fixed as a Job Standard Mixture,
4.13 A variant of HRA which has been used on trunk the approved mix may be used for a period of eighteen
roads and motorways (prior to surface dressing) has amonths. The mixture tests are carried out on cores taken
nominal stone content of 55%, with no added coated from the trial site. Wheeltracking, air voids, density and
chippings. Although with this level of coarse aggregate composition are recorded. The Overseeing Organisation
there'is some aggregate interlock, the material still can approve as a Job Standard Mixture, the results from
depends primarily on the sand/filler/binder mortar for it@ previous contract or trial carried out up to eighteen
stiffness. Nevertheless, a 55/14 mixture will typically months previousl
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4.18 Advice on the performance criteria required for bitumens this temperature isclose to the Softening Point

different situations is given in NG943 of the Notes for and for practical purposes/may be used in its place. This

Guidance (MCHW 2) for rut resistance, and HD 28  temperature, JJ ., may also provide a limit for

(DMRB 7.3.1) for macrotexture. The material needs totrafficking; ie. 20°C to 30°C below this temperature may

meet the criteria over the whole range of grading, binddye the maximum temperature atwhich it is safe to open

contents and compaction levels that would be expectedhe section to tféic without premature rutting. For

in normal production. polymer modified binders the advice of the binder
supplier should always be‘sought en this matte

4.19 Basecourses should also be assessed for rut

resistance. HRA basecourses should not be used undeStorage Stability

HRA wearing courses above rutting resistance Class 04.25 Storage Stability is artest to determine which

seeTable NG 9/28 (MCHW 2). Class 1 wearing coursebinders can.remain homogenous in storage with normal

require at least DBM100 basecourses and Class 2  tank circulation. Suppliers of binders that do not have

wearing courses DBM50 or HDM basecourses. All  adequate storage stability will have to demonstrate that,

macadam basecourses should be designed and laid inby using aimethod of stirring or circulation, their binder

accordance with Clause 929 of the Specification can be madeffectively homogenous under practical
(MCHW 1). conditions.
Clause 943 Data Requements Photo-Midographs

4.26 Photo-Micrographs of polymer modified binder
are required as'itis possible to identify the range of
acceptable dispersions. If for any reason a marked
ange in performance is detected then these may help in
ediagnostics process. At the present time, methods
employed are not reproducible and should not be used
for predicting performance or for product identification
purposes.

4.20 Binder data is required to assist in developing
future End Product Performance Specifications. An
overview of some of the tests is given in Chapter 3.of
this Part. The following are requested under Clause 9
of the Specification (MCHW 1).

PenetrationTest on the binder at’6

4.21 Penetration at 5°C, used before and after the
Rolling Thin Film OverTest, may provide some low
temperature performance information. No criteria have
been suggested as to levels or classes.

Cohesion

4.27 Cohesion is measured by tmlit Pendulum and
may yield valuable information about the low
temperature properties of polymer modified binders.
Rheology does not examine the energy required to
propagate a crack nor the forces of attraction at the very
high frequency of loading in this destructive test. Data
will be collected in order to see if performance levels
may be determined for wearing courses.

Rheological Data

4.2 Rheology is principally usedfor product
identification. The complex $fhess modulus and phase
angle characterise the binder and give an indication of
performance at both high and low temperatures. The
rheological data can also provide acalculated
penetration, not only at 25°C (standard frequency

0.4Hz), but also at 5°C. Fraass Brittle Point

4.28 The Fraass test, as determined by IP80, has not
been found to be reproducible for polymer modified
Binders. However new test equipment may improve the
recision, and this is the only established low
perature test for binders. Comparison of results
before and after ageing may be the only indicator that
Ean be used.

4.23 The Softening Point is commonly used to evaluat
high road temperature performance, and as a guide to
the temperature of.the material at which it is safe to op
to treffic. However far polymer modified binders the
relationship between Softening Point and performance
poa. The high Softening Point values given for some
elastomers (such as Styrene-Butadiene-Styrene modifig% Non-mandatory Data that is being collected
bitumen) using the conventional test equipment may bqncludes the following:

due to the significant elastic component in the complex '
stiffnessimodulus (G*) even at temperatures above

60°C. Ageing

If Rheology, Fraass and Cohesion are examined
after the High Pressure Ageifigst (HPAT),

some information about resistance to chain
scission (degradation of the polymer) and
oxidation of the binder may be generated.
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. Yield Strain
This test method is designed to determine when
mixes have dicient cohesion to resist fracture.
A very stif mixture, made to produce excellent
wheeltracking, could crack or fret at low
temperatures or under high frequencyfica
loading.

4,30 An asphalt testing load frame such as a
Nottingham Asphalfester may be used to determine a
range of performance and durability measurements on
mixes:

. Indirect Tensile Stiffness Modulus (ITSM)
BS DD 213
This test measures the indirect tensiliratiss
modulus of a mix and may be used with the BBA
HAPAS test procedure for water conditioning,
when published, to determine mixture sensitivity
to moisture. It is not known how modified
materials behave underftiia in the presence of
wate. (A water immersion wheeltracking machine
may be another investigatory tool).

. Repeated Load Axidked(RLAT)
BS 598 Part11
This may be used to predict resistance to
permanent deformation in conjunctionwith an
appropriate modelling procedure.

. IndirectTensile Fatigu€lest (ITFT) BS DD ABF
This test may be used to examine the fatigue
cracking associated with ageing. The proposed
BBA HAPAS test procedure for ageing
recommends subjecting samples to a temperature
of 85 +2°C in a forced draught oven for a/jperiod
of 120+0.25 hours to age the specimens, which is
intended to simulate several years in the road.
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Annex A - Method for determination of loss of chippings
and proportion of broken chippings

A.1 The method is based on the procedure used in The results should be reported to the nearest whole
surface dressing for the determination of chipping loss,number for both the individual readings and the mean of
but the method of counting is slightlyfidirent, as the the three locations.

chippings are not laid with 100% shoulder to shoulder

coverage.

A.2 Equipment

a) A piece of plywood, hardboard or other suitable
material approximately 400 mm square with a
300 £ 5 mm square hole cut into the centre of it.

b) Atape, notebook and pencil or pen.

C) Useful but not essential would be an assortment of
coloured board chalks for marking counted
chippings.

A.3 Method

a) Place the board onto the wearing course inthe
nearside wheeltrack with the hole sides parallel
and at right angles to the direction of travel.

b)  Count all the chippings that are present, entire or
broken, that are visible through‘the holeignoring
all those that are partly obscured by the board.
This = N.

c) Count all indentions in the asphalt where
chippings have been detached,again ignoring any
partly obscured by the board:=.N

d)  Count the chippings that are broken that have
already been counted in b): =.Nt may be easier
to mark the broken chippings with coloured chalk
and then count the marked chippings.

2) Repeat in two more locations.at approximately
2 mintervals along the road.

A.4 Calculations

a) Percentage of lost chippings:
=100x N+ (N, +N,)

b) [Percentage of broken chippings:
=100 x N, + N,
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Chapter 5
Porous Asphalt

5. POROUS ASPHALT

Background .

5.1 Porous asphalBA, consists primarily of

gap-graded aggregates held together by binder to form a
matrix with interconnecting voids through which water
can pass. It acts as a reservoir and, provided that the
crossfall or longitudinal fall is $ficient, acts as a lateral
drain throughout the time it is wet. It is important that .
porous asphalt surfacing is laid over an impermeable
layer that protects the lower layers of the pavement from
ingress of wate

5.2 Unfortunately the interconnected voids allow
excellent access to air; so ageing and embrittlement is
potentially exacerbated. Ideally a softer bintegether
with thick binder films are desirable, so binder .
modification is necessar

5.3 Trials of PA surfaces have considered the .
durability and drainage characteristics of mixtures'made
with different binders. Modifiers and additives tested

have included synthetic rubber compounds such as
Styrene-Butadiene-Styrene block co-polymer (SBS);” .
natural rubbe EthyleneVinyl-Acetate co-polymer

(EVA), epoxy resins, natural and mineral fibres: Details

of the trials are reported in TRL Laboratory Report

LR 563, “Pervious bitumen macadam surfacings laid.to
reduce splash and spray at Stonebritigg@wickshire”; g5 5

Excessive binder content and/or excessive mixing
temperature causes binderdrainage and mixture
segregation during transportation from the mixing
plant, leading to inconsistency of the finished
surface, with areas either rich'or lean in binder
content.

Lean areas have irigient binder content and
may lack fine aggregate, becoming more prone to
premature failure due to ravelling and fretting.

Rich areas have flushed, low skid-resistance,
patches of binder on the road surface that are
impermeable.

Segregate@Ais difficult to dischage from
delivery lorries.

Temperature controls and maximurrget binder
contents are to be incorporated into the
specification to reduce the above problems.

Insufficient binder content leads to a less durable
material, as the binder film is thinner and
consequently more prone to premature hardening,
leading to a shorter life expectancy for Bie

The incorporation of some modifiers during the

Research Report 57, “Pervious macadam : trials on

trials, such as SBS or natural rubb& additives such

trunk road A38 Burton Bypass, 1984"; Research Repogis fibres, were found to béective in reducing binder
323 “Trials of pervious macadamand rolled asphaltongrainage and allowed a higher binder content to be used.
the A38 at Burton” and TRL Report 264"Review of  EVA was less fective in increasing the binder carrying
UK Porous Asphalirials”. Further findings are capacity ofPA and its use did not lead to improved
reported by Szatkowski and Brown, “Design and durability, compared with other materials. However
performance of pervious surface courses for roads in proprietary /A modified binders foPA are now
Britain 1967 - 1976.” available that can achieve the requiredeabinder
content.

5.4 The following findings of the trials are relevant:

. _ 5.6 PA with 100 pen bitumen has an expected life of
. Durability of PA is improved by using softer 7 to 10 years, at tific levels up to 6,000 commercial

binders (100 and 200 pengrade) and as high a yehicles per lane per yacompared with 10 years or

binder content as possible. The quantity of bindemore for similar surfaces constructed with an HRA
incorporated int@A mixtures must be optimised, \vearing course.

using the Binder Drainagkest.

: _ _ 5.7 The tack or bond coat used bendghhs
*  Thetagetbinder content determined in the Bindegpecified to further waterproof the underlying pavement
DrainageTest represents the maximum quantity |ayers and to maintain good adhesion. If it is necessary

of binder that can be safely incorporated 0 to improve the seal or the bond, polymer modified
without introducing excessive binder drainage  emulsions should be considered.

during/mixing, transportation and laying.

February 1999 5/1

Volume 7 home page [



Downloaded from https://www.standardsforhighways.co.uk on 02-Apr-2026, HD 37/99 Amendment No. 1, published: May-1999

Chapter 5
Porous Asphalt

Volume 7 Section 5
Part 2 HD 37/99

Benefits

5.8 Rain water on road surfaces can be hazardous to

motorists; surface skidding resistance is reduced and

. An effective drainage system, and

Few, if any, junctions.

spray generated by moving vehicles, particularly those Limitations

travelling at high speeds, decreases driver visibiti
reduces these problems due to its open texture which
acts as a drainage layeemoving surface water during
rainfall and reducing tféic generated spyaThe
Specification (MCHW 1) has a Relative Hydraulic
Conductivity requirement to ensurdfstient

5.14 The durability/0fPA is dependent on the quality

of the laid material; the soundness of the base on which
it is laid, the site characteristics, design layout, drainage
and trdfic flow. When.water is retained withi#d\,

because of poor drainage, its life will usually be

interconnected voids are present. Unfortunately evident@duced. Frequent braking and turning movements by

from the Netherlands indicates that it is no safer than

heavy tréfic'may also cause surface fretting and early

conventional surfacing. The reason for this may well bdailure.

that drivers who are normally inhibited from driving at
higher speeds in wet weathtend to drive faster when
spray is suppressed and in-car noise reduced.

5.9 The level of noise emitted at the tyre/road
interface, on &A surface, is lower than for most other
surface coursedfering comparable skid resistance. On
high-speed roads surfaced wih, the average
reduction in dry road surface noise levels, compared

5.15 Some reduction in void content and a closing up
of surface voids occurs during service, due to the
accumulation of detritus and surface compaction by
traffic. This causes a reduction in relative hydraulic
conductivity and increased spray levélsaffic noise
levels also increase. However even when the voids are
closed up, it still provides a good reduction in noise
levels and spray generation similar to thin surfacings,

with conventional surfaces is approximately 4dB(A) forwhen,compared to HRA surfaces, due to cross-surface

‘light’ and 3dB(A) for ‘heavy’ vehicles. The reduction is

drainage within the surface texture and sound

more pronounced in wet weathBesearch suggests thatdosorbeny.

it reduces trHic noise by acoustic absorption and in
addition, during wet weathghe rapid drainage

5.16 <There is currently no reliable anffextive method

properties of the material reduce the incidénce of noise0f removing detritus from the voids. The wheel path

caused by the generation of gpra

5.10 PAreduces the glare reflected fromwet surfaces
due to low incident level sunshine during thg, aea
vehicle headlights during the night. Carriageway.
markings are more visible in wet/conditions.

5.11 PA gives most benefit on high-speed roads,
particularly those with concentrations of commercial
vehicles. Spray generation and dispersion is related to
tyre width and tread, vehicle profile, vehicle speed and

rainfall intensiy, as well‘as road surface characteristicsb

5.12 The most Hicient method of draining water from
PA is an open, free face at the edge of the carriagewa
However a 50 mm vertical step' may have undesirable
safety implications for some.road users. The guidance
on edge of pavement details ¥ and other aspects of
drainage given in HA 79/9DMRB 3.2.4) should be
followed.

5.13 PA'performs best on roads such as motorways
and rural dual carriageways. These tend to have:

. High=speed trHic;

. Good vertical and horizontal alignment;

areas seem to remain relatively clgmssibly due to the
suction éfect of passing tyres. The problem of detritus
clogging the voids dPA is pronounced when it is used
on the hardshouldeThis is considered to be due to
detritus migrating within thBA towards the lower edge
of the pavement.

5.17 PA should not be used in the following situations:

a) On areas where the pavement strength is sub-
standard,

On areas where there is already ponding in ruts
and depressions,

C) On areas where there is considerable acceleration,
braking, turning and parking,

On tight radius curves, and loops with radii less
than 75 m, or when gradients exceed 10%,
without advice from the Overseeing Organisation,

2) On areas where excessive deposits of detritus or
oil and fuel may be experienced; such as parking
areas, exits from farms and quarries and other
industrial sites,

5/2
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f) On areas where the use of tracked vehicles, stopped before areas of highsstress, such as intersections
construction plant, farm equipment or similar ~ with roundabouts and other junctions, when high skid-
industrial vehicles is expected, resistant materials may be requirBd.can be used on

merging and diveging lanes;where it should extend the

0) On areas where the crossfall is iffsient to full width of the carriageway at the taper and should
remove water to the road edge, such that floodingreferably also be used on the nose area and the slip
may occur in the porous asphalt, road beyond.

h)  Atlocations where free drainage cannot be Bridge decks
accommaodated along the low edge of the 5.21 WherePA is considered for surfacing concrete

surfacing; for example abutting other types of  deck bridges, the sub-surface water drainage system
construction such as a concrete carriagewa should be designed to permit an adequate water flow
through and from thEA, taking account of the
i) Generally on lengths of carriageway of less than expansion joints. For detailed guidance refer to
100 m, because of spray carry-over from adjacettA 79/97 (DMRB 3.2.4).
surfacings, unless special conditions prevail,
Specification
i) On steel decked bridges except where expressly

permitted by the Overseeingg@nisation, 522 Clause 938 of the Specification (MCHW ZXjars

a balance between the requirements of durgpilit
srelative hydraulic conductiwt noise reduction and
stability to give acceptable overall performariée.
should only be laid on an impermeable basecourse or
directly. on an existing uncracked wearing course.

k)  Inurban environments - in speed restricted area
where tyre/road surface noise generation is low -
without approval from the Overseeing
Organisation,

Binder

5.23 The specified tayet binder content of 4.5%

(Table 5.1), is a balance between improved durability
(thicker binder films) and relative hydraulic conductivity
(lower void content). Previous editions of the
Specification (MCHW 1) permitted unmodified binders
at a lower binder content, but it has been demonstrated
that the benefits of enhanced durability with modified
binders outweigh the extra cost. Therefore only modified
binders or binders with fibre additives are permitted.

) Where frequent excavations by statutory
undertakers may ocgu

m)  Where tréfic levels exceed 6,000 commercial
vehicles per lane per gaat opening, except
where expressly permitted by the Overseeing
Organisation,

n)  On carriageways having a 30 mph speed limit
because there is no beneficial reduction in spray

or noise levels achieveggit low sgggeas. 5.24 Modifiers or fibre additives that promote a thicker

0 binder film on the aggregate improve duratilit

Howeve, experience from previous trials indicates that

not all modifiers &fer the benefits sought, so evidence of
likely performance must be provided, as described late

t{garagraphs 5.35-5.38).

5.18 There is a carry-over of rainwater for about 10
m by vehicles moving fromdimpervious surfaces onto
PA. To ensure satisfactory spray suppression for a

particular length of road, the length of road surfaced
with PA should extend for at least 100 m upstream of t

section where treatmentis reguired. - . . .
g 5.25 For pre-blended modified bitumens, it is essential

that the blend is made with a base bitumen having a
penetration within the range of 100 to 200 and that the
blend is stable. A Storage Stabilifgst for pre-blended
modified bitumens is given in the Specification

(MCHW 1).

5.19 On multi-lane carriageways, where an
impermeable surface is laid downstream BAaurface,
the lane ends of tHeA should be staggered across the
carriagewsy, in the direction of the drainage path. This
will avoid excess water welling up over the transverse

J(%rl\';hgogd;?)”ed guidance refer to HA 79/97 5.26 All proprietary modified binders or binder

modifiers, including fibre additives, will require a BBA
HAPAS Certificate or in their absence a Departure from

5.20 [On slip'roadsPA should be continued until a Standard from the Overseeingg@nisation.

convenient stop-point is identified, such as a straight
alignment of constant gradient but not less than 50 m
before a give-way or stop line. It should always be
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5.31 The Binder Drainag&est should be performed
Target using the combined aggregates and hydrated lime filler
Traffic flow Binder to ensure the tget binder content specified can be
cv/lane/day Binder contert (%)|| achieved.
by mass of
total mix 5.3 Although natural sand fine aggregates are
permitted, the combined aggregate may not have
100 or 200 pen bitumen ahd suficient surface area to carry the specified amount of
up to 1500 | modifier or fibre additive, qr binder when the/mixture is testedusing the Binder
pre-blended modified DrainageTest. In this case, the use of alternative
bitumen* aggregates should be investigated.
4.5
100 pen bitumen and 5.83 Theaggregate grading shouldyzt the mid-point
Over 1500 | modifier or fibre additive, of the specified grading limits. Material manufactured
or pre-blended modified towards the coarse side of the envelope will have a
bitumen* higher voids content but may lack cohesion and stability

andbe more subject to binder drainage. Material
*base bitumen to have a penetration grade in the range manufactured towards the fine side of the envelope will
100-200 pen have a reduced voids content and consequently a lower
relative hydraulic'conductiwt
Table 5.1 Binder Content and Penetration
for Porous Asphalt 5.34 The aggregate shape and grading (within the
overall envelope permitted) should be such that the
5.27 WherePA with modified binder is shown to have relative hydraulic requirement is met consistentl
a degree of flexibility (elastic recovery) it may be used in _
areas where reflective cracking may be a problem. All €ontract Requirements
cracks and surface defects in an existing surface should

: : nformation to be Supplied
be repaired and sealed before overlaying Rith 5/35 Whichever binders are proposed, the Overseeing

Organisation requires all available information on their
specification and previous use, including trials, to be

ubmitted. Rheology Master Curves produced as

escribed in Chapter 3 of this Part should be provided
for all proposed binders. Use of the proposed modifier or
modified binder may be agreed without trials or further
investigation if the information supplied, and previous
use or trials, are considered satisfagtor

Aggegate

5.28 The Specification (MCHW 1) requires the coarse
aggregate to be crushed rock or steel slag, or'a mixtur
of both, and the fine aggregate may.be either crushed
rock or steel slag fines, natural sand or a mixture of
these materials.

5.20 Comparative trials, stilllunder styscbf 20 mm,
14 mm and 10 mm maximum sizedl materials show
the 20 mm material does notclog as fast.as the finer
gradings, thereby reducing potential maintenance
requirements. It has been found to have superior
performance in terms of retained spray suppression,
relative hydraulic conductivity’and acoustic durability
(retained noise reducing properties). Therefore only
20 mm maximum sized:material, with sinmjlaut not
identical, grading to the BS 4987 material is allowed.

5.36 The Contractor should provide two copies of all
the information, including test certificates, required for
the evaluation of the proposed maodifier or modified
binde. Where the original documentation is in a
language other than English, it should be accompanied
by an English translation. The information and
certificates should be supplied at least four weeks prior
to an agreement for use is required.

530 A minifum of 2.0% hydrated lime is specified to 5.37 Where use or trials of a modifier or fibre additive,

assist in the prevention of binder stripping by water and’ modified binder hav_e taken pla_ce in anothe_r state of
to stifen the binde Allfillermay be hydrated lime. the European Economic Area, evidence of satisfactory

Increaséd hydrated lime content may enable a higher results will be acceptable, provided the results obtained

binder content.to be achieved. Some aggregates are mf;i'{ at dleast_sqgl_va!l?gtl_tg those %blt:g;unedtfr%r; th% lé;?’
prone to stripping by water than others and additional riais described in esearch Reports s/ an '

care siggi¥e takeggiith such aggregates. 5.382 When information or suitable evidence of

satisfactory use is not available for a modifier or fibre
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additive, or modified bindeas described above, the impervious substrate and oncarriageways with adequate
Overseeing @anisation may require trials to be crossfall or longitudinal fall: It should not be used to
undertaken before its use on trunk roads, including  restore poor profile. It is essential to regulate underlying
motorways, is permitted. surfaces to remove depressions which may trap and hold
wata, particularly if the surface onto whié¥ is to be
ManufacturingTolerances laid has been cold-milled. Application.of a tack or bond
5.39 The durability and drainage performancédAaf coat is specified, prior to layirlA, to further protect
depends upon compliance with the Specification the underlying pavement layers.
(MCHW 1) and careful control of manufacture and
laying. In particulg it is important to ensure the 5.45 The crossfall' of each area of surface should be a

specified maximum mixing temperature and binder minimum of 2.5% to ensure rainwater will reach the
content does not exceed those stated in the Specificaticarriageway-edges quickly and egdillaximum dfect
(MCHW 1) to prevent the occurrence of binder is obtained when the edge of tBkis free draining, with
drainage. unobstructed discinge of water along its whole length,
allowing water to enter the drainage system, so
5.40 Different criteria for binder content compliance preventinglocalised flooding. Minor flooding may be
are given for samples taken at the plant and samples experienced at locations with camber changes and it may
taken on site. This is to allow for the possibility of slightoe/necessary to consider rolling crowns. Advice should
binder drainage taking place in transit and some slight be sought from the Overseeingg@nisation.
segregation of aggregate sizes due to handling.
Laying
Mixing 5.46 Theminimum paver dischge temperatures stated
5.41 The maximum mixing temperatures stated in'the in the Specification (MCHW 1) relate to a binder
Specification (MCHW 1) relate to a binder viscgsit viscosily; including any modifig of about 5 Pa.s. A
including any modifig of about 0.5 Pascal seconds nominal laying thickness of 50 mm is specified not only
(Pa.s). Excessive mixing temperatures cause binder® to maximise compaction time but also to ensure
drainage. In the case of natural rubber modiffeey adequate storage capacity and spray reducing life of the
may also degrade the rubbb&o limit hardeningofthe  PAiin service.
binder in the mixe®A, and reduce binder drainage
within loads during transit, the elapsed time between__5.47 Laying should, where possible, commence on the
mixing and the completion of laying and compaction  low side of the carriageway and proceed towards the
should not exceed 3 hours, including any time spent in higher side. This is to prevent roller water surface

hot storage bins at the mixing plant: wate, draining into areas onto whi€ is about to be
laid.

5.42 Because of the low mixing'temperatures specified

compared to HRA or DBM materials, longer plant Compaction and Joint Formation

drying times are required for the.aggregates, thus 5.48 Joint formation irPA is critical to its success and
reducing plant production rates. Experience in other the procedure laid down in the Specification (MCHW 1)
countries has indicated that batch-type plants are should be followed meticuloysiTransverse joints
preferred over drum or continuous mix plants, as the should be formed against a 200 mm wide and 45 mm
aggregates have an extra period of time in the plant birtkick hard timber stop-end nailed to the road surface in
where final drying of the aggregate occurs, prior to advance of paving operations. An uncut joint is binder-
mixing. rich so it is not necessary to apply bitumen to the joint
prior to laying material abutting it.
5.43 Experience has indicated itis preferable for the
mixing of component materials to be carried outona 5.49 Joint cutting should be avoided. Howeweghere
continual basis, to avoid temperature fluctuations and it is unavoidable it should be done with a powev,sa
contamination:caused by plant changes to produce othiking appropriate measures such as suction extraction

materials, such-as HRA and DBM. to prevent contamination of the surfacing with detritus.
. After cutting, a light coating of bitumen emulsion, such
Construction as K1-70 or a polymer modified emulsion, should be

sparingly applied to the cold joint to promote adhesion :

Underlying Surface mfile the binder is not there to seal the joint, as for dense
5.44 ‘To.ensure transverse flow of watand to protect materials

the lower layers of the pavement structure from surface
water penetratiorPA should only be laid on an
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5.50 Only steel-wheel tandem drum rollers are Assessment, Maintenance and Repairs

permitted for compactiof¥ibrating rollers should not _ N _

be used because of the possibility of aggregate crushiry® Visual condition survey methods can, with
Rubber-tyred rollers are not permitted as they knead afepdifications, be used for assessmeri#ourfaces. It
close the surface, thus reducing the drainage is also anticipated that High-speed Road Monitor
performance of thBA. Three wheel rollers should not ~ Surveys and skiddingresistance assessment techniques
be used as they have been found to leave roller marksWi” be used. Itis eXpeCted that some modification to the
that can be diicult to remove. It is recommended that atmethods of survey may be‘required, (eg cracks are more
least 5 passes of each roller should be applied within tigifficult to see) orinterpretation of results may need
specified temperature range. The removal of all visible @mendment (eg investigatory SCRIM values). The

roller marks is an indication of practical completion of Overseeing @anisation will keep this aspect under
compaction. review and publishadvice as required.

5.51 In order to avoid foot-marks, no one should be 5.5/ The skeletal aggregate structure offAgeduces

permitted to walk on uncompacted, as the dierential ~Secondary compaction due toffraandPA has a high
Compaction caused isfticult to remove. resistance towheeltrack I’uttlng. Therefore, if rUttlng

occurs it is likely to.result from deformation in

5.52 Where two or more lanes are to be surfaced,  underlying layers.
laying in echelon is preferred, with a maximum stagger
of 20 m, so that the longitudinal joints can bieetively /5.9 Therepair of small potholes, or the reinstatement
rolled together whilst hot. Provided the paving machine§f utility trenches and the like, should be carried out
are close togethgthe materials will roll together promptly.withPA or open graded macadam complying
without adverse crushing or loss of relative hydraulic -~ With BS 4987: Part 1. Dense Bitumen Macadam may
conductiviy. Longitudinal joints should not be paifted also-be usedif necessary; however it should be replaced
with bitumen, or cut by chisels or saws, except/as with a permeable material when circumstances permit.
provided for in Paragraph 5.49 above.

5.59 For the repair of lger potholes, the damaged
5.53 To maintain drainage flow between areaﬁ)/b’f material should be excavated to form an irregUIarIy
construction joints should not be cut or chiselled. The shaped section. A coating of bitumen emulsion should be
action of cutting tends to close-up the voids and may _applied to the base of the patch to provide bond, and the
cause local ponding. Thiéfect is most marked in'the  Patched area should be filled with eitRéror open
|0ngitudina| direction’ Causing areas of water to appeagraded macadam. This should assist in mlnlmISIng local
on the surface as it banks-up behind a cut transverse flooding caused by any restriction to the flow of water

joint, so creating a wet area or localised flooding 6n.théhrough the area after repaRA may be used if the
surface of the carriagewa area to be patched is not toogie, say no more than

0.5mx0.5m.
Existing Concete Roads
5.54 When laying on an existing concrete road, hot 5.60 Deterioration oPA may accelerate towards the
Spray_app”ed K1-70 emulsion:should be app“ed to theend of its life. If patching requirements exceed 10% of
concrete, at a rate of 0.4to 0.453%/immediately prior ~the surface area, tfRA may be deemed to have failed. If
to laying thePA, in accordance with the Specification ~ the surfacing was originally provided as part of a major

(MCHW 1) Series 700, 900 and 1000. improvement, then commitments made in any
Environmental Statement regarding noise attenuation

Scheduling of\brk/and Use of Pmus Asphalt need to be maintained when it is replaced. Conseguent!

Surfaces in order to restore the desired road surface properties, a

5.55 Laying of PA requires careful scheduling and newPA surface may be required. This will necessitate
control such that construction plant does not have to u§gmoval of the existing surface by cold-milling, followed
the surface unnecessarily after completion and before by @ regulating course and then replacement déAhe
opening to trific. Particular care needs to be taken to When using the 10% criterion, judgement should be
avoid oil and fuel spillages: Landscaping operations exercised. The failed areas should be random rather than
should Be scheduled such that soil is not placed on thelocalised; a localised failure can be dealt with by an
surface, in ordef to prevent detritus and mud damage. @ppropriate treatment rather than resurfacing the whole
PA should be‘allowed to cool to ambient air temperatur&€ction.

before opening to tféc. _ _
5.61 Failure to achieve a plane surface uriéfehas

been recorded as precipitating failure of the surfacing. A
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particular problem occurs when fuel and oil spillage ~ Winter Maintenance

from vehicles passes through ®feand is deposited in

the depression and then not flushed out by rain. The 5.69 UK experience of winter maintenancefhas

hydrocarbons attack the substrate and underside of th&een gained with only aismall number of trial sites

PA, stripping the bitumen and softening the pavement. excluding bridges; therefore only limited advice can be
given at this time. While grit-free salt.is desirable, the

5.62 The problem manifests itself during subsequent current salt and grit'spreading policy adopted for dense

rain, when pot holes form in the wheelpath and down tHEWervious road surfaces ¢an alsobe adopteor

centre of the running lane. Potential trouble spots can Isérfaces, with some modifications.

identified before potholes form, by observation of damp _ _ _
locations remaining on the road surface, after the 5.70 Frost and ice form earlier compared with dense

remaining surface has dried. impervious surfaces, due@'s porosiy, lower heat
conductivity and reduced thermal cappcg&now and ice

5.63 After accidents or simitaspillage of fuel and oils can alsolinger longer déA. Research also indicates the

should be promptly treated using water-based'detes ~ temperature within BA layer falls more rapidly than

followed by copious water flushing. Particulate and ~ that within‘other surfacing materials.

granular adsorbents such as grit or cement should not be

used as these would clog the voids inRhe 5.71 Precautionary salting is recommended in advance
of snowfall. The farmation of brine in th# voids

5.64 When carrying out any form of work, on or lowers the temperature at which freezing will acso

adjacent to A surface, materials should not be delaying the formation of ice. There is then a

stockpiled or deposited on the surface without first __requirement for more frequent applications of sall,

taking precautions, to prevent contamination. compared with a dense impervious surfacing, to clear

settled:snw. The overall rate of salting necessary may

5.6 Itis essential that regular cleaning of the drainaggignificantly exceed that which would have been applied
channel is carried out to prevent accumulation of to dense impervious surfaces. Prompt ploughing is
detritus. Where kerbs, vehicle cross-overs and junction@commended, but care is required to avoid damaging
are features’ p|anned maintenance procedures are the.surface. PIOUghS must be fitted with rubber skirts on
necessar Experience has shown that drainage channel§€ blades.

require cleaning at least annyalThis can be

accomplished by sweeping, pressure S|uicing, and 5.72 WherePA is interspersed with sections of

suction extraction. impervious surface, it is recommended that the
individual lengths of both types of material are
Road Markings and Detector Loops maximised to facilitate the operation of separate winter

. _maintenance procedures for each type of surface.
5.66 Road markings, such as sprayedthermoplastic Signing of the start and finish BA sections may assist
resins and paints, or machine' extruded markings, can Bgintenance stéto identify the location oA during

used orPA. In general, manual screeding of ~ salting operations and snow-ploughing.
thermoplastic markings should not be permitted since the

hot material has more time to permeate the surfacing. 5 73 Experience in other countries, with similar

Howeve, for directionalsigns, arrows and sinnjla climates to the UK, indicates slightly increased
screed markings can be used. quantities of salt are needed on dense impervious

surfaces immediately followingRA section, due to
5.67 Detector loops are currently proposed to be reduced salt transfer along the road fromRAeection
installed 80 mm below.surfacings on motorways, to the dense section.

therefore problems are notanticipated. Refer to HD20
(DMRB 9.3.1) Loop Detectors for Motorways. Advice 574 Notwithstanding that ice appears to form faster on

can be obtained from the Overseeingdnisation. PA surfaces, experience to date, in the UK and other
Where possible, the installation of the detector loops  European countries, appears to indicate safety in winter
before laying th&A will.reduce the likelihood of the conditions is not adversel§facted, provided

saw cuts precipitating failure. preventative measures are taken, as described above.

5.688 Where the slot for the detector |00p is cut througf5_75 Winter maintenance techniques adoptedPfor
thePA the backfilling should be completed using well- - wj|| be kept under revie. Further advice will be issued
rammed and compacted 6 mm size medium graded s it becomes available. General advice on winter

wearing course.complying with BS 4987, in orderto  maintenance techniques can be obtained from the
maintain the drainage path through the material. Overseeing @anisation.
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6. THIN WEARING COURSE SYSTEMS

Background tyres in winter - the use of which has since been banned.

_ _ _ _ Despite this howewveSMA remains.the most commonly
6.1 Thin wearing course systems, or thin surfacings ysed surfacing in Germany toda

as they are more commonly described, are proprietary

SyStemS in which a hot bituminous bound mixture is 6.5 Allthin Wearing course Systems have been
machine-laid with a controlled screed paver onto a bongeveloped to meetthe UKsafety requirements,

or tack coat to form, after compaction and cooling, @ necessitating the use of high PSV aggregates and the
textured wearing course generally less than 40mmin  provision of initial. and retained surface texture. The first
thickness. Mixtures consist of aggregate, fillerand  proprietary thin wearing course systems were approved
bituminous binder which may be modified by the for use on trunk roads including motorways in 1994 and
addition of pOIymerS, rUbeeSinS, fibres or fillers such there are now a growing number of HWe Approved

as hydrated lime or cement. The bond or tack coat mayyroducts for.use in England, with others uigdéng
be polymer-modified and sprayed hot or cold dependingssessment.

on the proprietary system used. Other types of thin
surfacings using flerent techniques are described in thé&pecification

chapters on Surface Dressing (Chapter 8), and Slurry o ) _ .
and Micro-surfacing (Chapter10). 6.6 Specification requirements for Thillearing

Course systems are set out in Clause 942 of the
6.2 Proprietary thin wearing course systems are __Specification (MCHW 1) with accompanying Notes for
suitable both for new construction and for maintenanceGuidance in NG 942 (MCHW 2).

The British Board of Agrément (BBA) has classified
thin surfacings into three types depending on their 6.7 ' A Thin Wearing Course system with a
thickness as follows: current BBA HAPAS Roads and Bridges
Certificate orType Approval shall only be laid by p
Type A <18mm Contractor approved by the System Proprieto
Installation and quality control procedures shall
Type B 18-25mm comply with the requirements of Clause 942 of ti{e
Specification (MCHW 1) and when issued, with the
TypeC >25 to <40mm requirements of the BBA HBAS Certificate and
. : method statement agreed by the BBA.
6.3 When used on trunk roads including

motorways, proprietary thin wearing course Installation
systems shall have a British Board of Agrément _ . .
HAPAS Roads and Bridges Certificate appfoprigte -8  Thin wearing course systems are proprietary
for the site classification and the level offi@in products and as Sl.JCh their design, 'manufacture,
commercial vehicles/lane/day.to be carried. In th transportation, laying and compaction are the
event that no such Certificates have been issueq, responsibility of the Contraato

thin wearing course systems shall have e

Approval in England and forthose proposed for | g 9 The thinner the surfacing, the more important the
schemes ifwales, Scotland and Northern Ireland] a (qj¢ of the bond or tack coat in the performance of the
Departure from Standard shall be obtained from|thesystem. The type and rate of spread of the bond or tack
Overseeing @anisation. coat for each type of substrate on which each system can

] } . be laid should be specified in the BBA BAS

6.4 Type Aand B thin wearing course surfacings, UpCertificate or method statement for the system. Emulsion
to about 25 mmiin thickness; were developed in Franceyond or tack coats sprayed as a separate operation ahead

in the 1980s where in excess of 100 million sq m have of the paver should be fully broken prior to surfacing.
since been laidlype C thin wearing course systems,

25-40/mm in thickness have been developed in the UK Audit Checks

and are proprietary versions of stone mastic asphalt

(SMA) ='seé Chapter 7 of this Part. Stone mastic asph8ilO It should not be necessary to carry out routine
was developed in Germany over 25 years ago, originalgudit checks on proprietary products with a two year
as a very robust’surfacing to combat wear from studdeguarantee. Nevertheless if obvious variations in a

v

Bond or tack coats
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product are occurring, then audit tests should be resistanceTemporary warning signs may be appropriate
undertaken to determine aggregate properties and in such circumstances.

grading, binder content and binder characteristics. These

should be carried out to check that the product complieBenefits

with the requirements of the Specification (MCHW 1)
and, when issued, with the requirements of the BBA
HAPAS Certificate and the system propriesomethod
statement. Non-compliance should be reported to the
Overseeing @anisation and the BBA, and gaf
serious and ongoing, result in the suspensidiypé
Approval or the BBA certificate for the system.

Rapid Construction

6.13 Thin wearing course systemier a very fast

means of resurfacing roads and can be laid more

speedily than hotrolled asphalt and possibly surface

dressing. Faster application canresult in lower costs for

traffic management and reduced costs of delay to the

travelling publie=For the thinner systems outputs up to

Overlaying Conaete 20,000 m per dg, and sometimes even more, have been
achievedwunder suitable conditions.

6.11 Thin wearing course systems are generally

suitable for application to both old and new continuousiReduced workingraa

reinforced concrete (CRCP) surfaces. When laying on 6.14 »Less working width is necessary to lay and

concrete howeveconventional emulsions to BS 434  compact thin wearing course systems compared to hot

may not provide a d$ficient combination of adhesion, rolled asphalt which has to have chippings applied. The

cohesion and durabiitso it is likely that a polymer chipping/machine’is almost 5 m wide and can only be

modified emulsion will be required. When surfacing oveloaded from theSide, sometimes necessitating a complete

jointed concrete, joint sealants in the concrete substrateoad closure for single carriageways.

should be replaced Byype N2 hard sealants to

BS 2499, brought up almost flush to the surfacesand Lower Cost

expanded polythene backing strips should not be used6:15 Being thinner and faster tojahin wearing

These tend to be compressed by the roller and'then <course systems can be significantly lower in cost than

recove, cracking the surface course. The thin surfacinghot rolled asphalt, but more expensive than surface

overlay should be laid continuously and the road dressing. Where applicable the cost of planing and

monitored for the appearance of cracks in‘the surface.iémoval is also reducedtaffic management and delay

cracks or depressions appear at a later/date, the matecasts are also reduced.

can be sawn to encompass any cracks or depressions,

and sealed with material complying with.BS 2499 or Noise Reduction

BS 5212. It is important to ensure that, as farasis  6.16 As a result of their flat, machine laid surfaces and

practical, the sawn edges of the joint should coincide uniform negative surface texture, thin wearing course

exactly with the underlying edges of the concrete joint teystems can be significantly quieter than conventional

minimise spalling or ravelling of the surfacing. surfacings such as hot rolled asphalt and brushed
_ o ) concrete. Howewveat the present stage of their
High Friction Surfacing development, they are not as quiet as newly laid porous

asphalt. Some measurements have shown that slightly

gblslie\cljvg\%? t?]ii%hv:rei;trii?] g i%rj?géngisggri?a?gepgg:che:‘,grss noise reduction is achieved when systems using the
to roundabouts and other highly stressed sites, the deep ger aggregate grading are laid very tain

‘negative’ texture can reduce the coverage of resin

g'”de.tf to ﬁ_uch an exteng thatdthe zdherelr;_ce qf calcmed?_ﬂ Thin wearing course systems with adequate
auxite chippingsmay be reduced, resuiting in texture depth exhibit spray suppression capability at low

premature chipping los$o.alleviate this problem the (JS

text Fh fthi tacing that will b evels of rainfall due to their more open ‘negative’
exture o1 the area of thin'surtacing that will D€ COVETeq 3.6 texture. This does not however approach that of

by HFS should be reduced ©@between 1 to 2 mm as new porous asphalt. Like porous asphalt, spray reducing

?easureqtb)élthe sand pﬁﬁh 'Eje'st. T?IS m?%/hbe ac,:“G"\’eﬁ»operties diminish with time, although to a much lesser
y any suitable means at the discretion ot the System oy ¢ provided texture is maintained.

proprieta,for example by additional compaction with
vibrating rollers whilst still hot or by the substitution of
a smaller aggregate size in these areas. Alternatively
suitably sized grit may be applied and rolled in. If the
thin wearing course system is to bdficked prior to

the application of HFS, then 3 mm grit should be appli
and rolled in to'provide enhanced short-term skid

pray Reduction

Surface Regulation
%.18 Thin wearing course systems have a skeletal
structure and a high degree of compaction is achieved by
the pave Most systems permit minor regulation of
isting surfaces and the recommendations of the system
proprietor should be obtained in this respect. General
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guidance is given in Notes for Guidance (MCHW 2)  approved for use on trunk roads including motorways in
Clause NG 942. England without limit to the'level of tificking, but a

two year defect free guarantee is demanded for each site
Rut Resistance including texture retentiod.o.date, when correctly

6.19 Due to their skeletal structure formed by the mixed and laid, even the thinnest surfacings have proved
coarse aggregate particles, thin wearing course systents be satisfactory onvery heavilyfiiaked sites.

generally have a high resistance to wheel track rutting,

although they are vulnerable to deformation originatingStength Contribution

in the lower pavement layers. Where a regulating layer6.24 Type A thin wearing course/systems ( less than

is necessary below a thin surfacing, an SMA or a 18 mm in thickness) are likely to have a lowelfiséss
macadam basecourse, the latter designed and laid in than hot rolled asphalt due to tHéeet of their negative
accordance with the Specification (MCHW 1) surface texture. A structural contribution of 50% of the
Clause 929, may be appropriate to maintain a high  same thickness of HRAis suggested. However when
resistance to deformation. used in new construction or for major maintenance, the
S increased thickness of thef&r roadbase required to
Limitations achieve the overall design thickness given in HD 26

(DMRB 7.2.3) may be assumed to more than

Life Expectancy compensate in terms of load spreading ability for the
6.20 Hot applied, machine laid thin surfacings, adapteﬂaduzed sffness of the thin sun?acing. 'Iqhﬁ@:tyof

from continental practice, have_been in use in the UK f%rurface texture reduces for thicker systems, many of
less than 10 years. Elsewhere in Europe the products which.are proprietary versions of stone mastic asphalt,

from which they have been developed have demonstra d a similar stfness to HRA on a pro rata basis for
satisfactory working lives of between 10 and 20 years thickness should be assumed

and more. In the UK, safety considerations, in particular '

high speed skid resistance - surface texture
requirements - and low speed skid resistance (MSSC)
are likely to limit the lives of thicker SMA derived

Hand Application andeinstatement
'6.25 It is preferable that thin wearing course systems

X ; should not be laid by hand except where a paver cannot
systems to about 15 years, whilst very thin systems ar%perate, eg nosings of roundabouts, and then only in

unlikely to provide satisfactory working lives much in favourable weather conditions. Due to their low fine

excess of 10 years. Parallels can be drawn between thgggregate content, thin wearing course systems appear

likely deterioration of higher void content thin surfacing%inder rich and ‘sticky’ and being thin, they lose heat

and porous asphalt. rapidly making them diicult to hand lay and compact
satisfactoriy. Their use on urban sites for example,
should be carefully planned. Ironwork should be lifted in
advance, and edge details and minor bell mouth openings
where it is not possible to lay by machine should be
Yurfaced by hand, but only in optimum weather
'Bonditions. Alternatively providing prior agreement has
been obtained from the Overseeing@nisation, such
areas may be resurfaced with thicker hot rolled asphalt
(HRA) and 14 mm nominal size coated chippings or
dense bitumen macadam (DBM) laid by hand. Similarly
the borders around any ironwork that cannot be raised in
tdvance of the paving machine should be made good in

. this manner or with a proprietary cold lay material,
6.23 The present HA type.approval scheme for thin mechanically compacted.

wearing course systems, soon to be superseded by BBA
HAPAS Certification, requires a fificking trial of at
least 1000 cv/lane/day for a minimum period of 2 year
after which the product.shall be defect free - subject t
satisfactory substrate - and shall retain a minimum
texture in the wheeltracks of 1 mm. The assumption is
made that a product on the ‘primary’ trial, and other
sites takendinto consideration during this period,
withstanding this level of tféicking for two winters and
two summers will'be robust, and that the level of risk
after two years is acceptable. The product is then

6.21 This presupposes that the condition of the
substrates on which they are laid is satisfactar
reduced working life maybe anticipatedfor any
bituminous surfacing applied.over an existing surface
base that is not in a reasonably sound condition. This
particularly so for thinner surfacing systems.

6.2 Satisfactory working lives between 7 to 15 years
may be expected for thin wearing course systems -

depending on their thickness, void content, the level of
trafficking and the condition of the underlying pavemen

6.26 Minor repairs to thin wearing course systems
Swhich will not significantly &fect noise generation -
O\@here this is an issue - or outside the wheel tracks, may
be repaired, with the prior agreement of the Overseeing
Organisation, using HRA or DBM as described above.
However major trench reinstatements for example,
should be reinstated with machine laid thin wearing
course. In some circumstances it may prove expedient
and more economic to resurface a complete lane width.
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Adverse weather working

6.27 A high degree of the compaction necessary for
thin wearing course systems is achieved by therpave
compaction being completed by the roller tight up behind
the paving machine. In this respect, and because the
application of chippings is unnecessdhe installation

of thin wearing course systems in less than perfect
weather conditions might appear straightforward.
However the very thiftype A systems lose heat
extremely rapidly and should not be laid in the winter
months unless the pavement is adequately pre-heated.
Conversely some thick@ype C systems can be laid and
compacted successfully in temperatures as low as 2°C
and rising, provided the air is still and the substrate is
dry with a temperature above freezing. If howetlee
wind speed at a height of 2 m is 5 kmthen an air
temperature of 10°C or more may be necessary to
achieve full compaction. Thin wearing course systems
are proprietary products and their design, manufacture,
transportation, laying and compaction are the
responsibility of the ContraatoGuidance should be
obtained at tender stage with regard to any constraints

on laying and compaction in adverse weather conditions.

6/4
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/. STONE MASTIC ASPHALT

Background majority of the compaction is.carried out by the paver

_ _ _ and there is little further compression under rolling. It is
7.1 Stone Mastic Asphalt (SMA) is a hot mix surfacenecessary to limit thé void content to €nsure adequate
course relatively new to the United Kingdom but which durability. Howeve/if the void content is too \a
was developed in Germany nearly 30 years ago to resigeformation can dccur resulting in‘@loss of surface
studded tyres. Despite a subsequent ban on the use ofexture.
these in 1975, stone mastic asphalt has continued to be

used because of its superior performance when 7.5 Noise measurementsinother countries have
compared to the asphaltic concrete surfacing. Itwas  shown that SMA surfacing is significantly quieter than
standardised in the Germ&achnical Specifications in asphaltic concrete. S|m||ar|y work at the TRL has
1985 and is the most common surfacing in use in shown that 14 mm SMA with a texture depth of
Germany todg Variants of the material have also been 1 67 mm isiquieter than chipped Hot Rolled Asphalt at
adopted in many other countries including Sweden,  poth 70 and 90 km/hr;/and 10 mm SMA with a texture

Denmark, the Netherlands, Belgium, France and depth of 1.27 mm isquieter still.
Switzerland in Europe, and further afield in Japan,
Australia and the USA. 7.6 Germany has used 0/16 SMA as a base-course

where rutting has been a problem below the surface
7.2 In Germany the standard aggregate sizes used aBurse. SMA has also been used in the UK as a rut
0/11 mm, 0/8 mm and 0/5 mm, there are however no.__resistant basécourse for high performance HRA and is
macrotexture requirements. A TRL report by Nunn™ syjitable as a basecourse for proprietary thin wearing
(PR65 1994 ) showed that by increasing the nominal cg(rse systems. 10 mm SMA tested at TRL had a wheel
aggregate size to 14 mm it is possible to achieve the racking rate of 0.8 mm/hr and 14 mm SMA 1.1 mm/h
macrotexture necessary to provide the high speedskidphoth measured at 45°C. These results and others
resistance required on trunk roads including motorway$neasured under contract conditions have confirmed that
in the UK. in'general well designed SMA mixes have a high

) ) _ resistance to deformation.
7.3 Stone mastic asphalt essentially consists of

discrete and almost single sized aggregate particles  Design

forming a skeletal structure bonded together by mastic. _ _ o _ _

At the bottom, and in the bulk of the/laythe voids.in ~ 7-7 Itis the suppli€'s responsibility to design the mix
the coarse aggregate are almost entire|y filled by the for the constituents that it is intended to use and for the
mastic, while at the surface the A/oids aré only partially Site where the material is to be laid. The design of the
filled resulting in an open surface texture. Provided ~ material will depend on the aggregate gradingand
texture is maintained, this provides good skidding partlcle_shape and th_e thickness at which the material is
resistance at all speeds and facilitates the drainage of 0 be laid. A change in any of these parameters may
surface wate A careful choice'of aggregate size, shapemean a change in the design of the mix. The grading and
and grading is necessary to produce a surface that wilPinder content must be tightly controlled once the job
meet UK texture requirements for high speed roads. THeix has been agreed.

mastic consists of a blend of crushed rock, sand, filler _

(usually ground limestone) and an additive or modifier tloaylng

prevent binder drainage while the material is hot. The
most usual additive is cellulose fibres, but mineral fibre
and polymers have also been used, both separately a
in combination.

7.8 Laying the material has not proved to be a

ﬁ oblem, but hand laying must be avoided as the very
gh stone content and fibre reinforced or modified

binder make the material extremeljfitiult to hand

work. The final appearance of hand laid or even hand

worked material is very ffierent from that of the

7.4 SMA has proved to be durable and resistant to Machine laid material and yéecause of higher void
age hardening as @ consequence of its low void contengontent, be significantly less durable.

and thick binder film. As a result it is resistant to

prematurecracking, ravelling and moisture damage.

Other advantages claimed for the material are its ability

to shape an uneven or rutted surface, because the

Properties
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Specification

7.9 Site trials undertaken in the UK have
confirmed German experience that SMA mixes gre
vulnerable to small variations in aggregate gradipg
and binder content, which can result in a reductign
in surface texture. SMA to the same specificatioI
but using aggregates fronfidirent sources, laid o
a variety of trial sites on roads in England have,
whilst performing admirably in other respects,
produced inconsistent results in terms of the texture
retention essential for high speed skid resistancyg. In
consequence stone mastic asphalt to a generic
specification shall not be used as a wearing coufse
on trunk roads including motorways in England,
but it may be used as a basecourse. For schemgs in
Wales, Scotland and Northern Ireland where SMA
is proposed, a Departure from Standard shall bg
obtained from the Overseeingdanisation.

7.10 To take advantage of the superior properties of
SMA as a wearing course, proprietary versions designed
for particular aggregate sources have been developed as
thin wearing course systems to ensure surface texture is
maintained. These require BBA HAS Certification, as
described in Chapter 6 of this Part.

712
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8. SURFACE DRESSING

8.1 Surface Dressing is a principal method of routindf work is to be carriediout at nightithen surface dressing

maintenance of road surfaces. The concept is should be completed earlier - by mid-July. High PSV

straightforward: in its simplest form, a thin layer of chippings for heauvily trafficked roads can be in

bituminous binder is applied to the road surface and relatively short supply during early summer when

stone chippings, nominally single sized, are spread andsurface dressingis at.its peak and to avoid delays and

rolled into it. obtain best value for money contracts should be let as
early as possible:

Purpose of Surface Dressing

The Process
8.2  Surface Dressing performs two functions which

relate directly to essential requirements of the Europeai.6 _ Althoughithe concept is straightforward, until

Construction Products Directive: adhesion is ensured.and an interlocked mosaic of
_ . chippings formed, the dressing is vulnerable to traffic,
Safety - Skid Resistance especially when site conditions are adverse, too wet, hot

or. cold./This might lead to the conclusion that, with the

8.3 Surface Dressing increases the macro-texture arﬂ)‘?evailing weather in the United Kingdom, there is little
micro-texture of the road surface, with minimum usage .,ance of success, but in fact the majority of medium

of scarce high-quality aggregate. These properties - - o :
directly influence the skid resistance of the road surfac%,?gcggzﬂy rafficked roads are maintained by this

a significant aspect of its contribution to safety.

- . . Where it may be used
Durability - Preventative Maintenance Y

8.7 Surface Dressing is one of the most common of
all'treatments and is a principal method of routine
maintenance of road surfaces. It is one of the most
common of all treatments, and one that has become
increasingly important since the introduction of
standards for skidding resistance on trunk roads. It is
permitted on all types of roads from unclassified to
Tender Programming motorways, but demands particular care during
construction on high-speed roads. It is suitable for both

8.5 Road hardness tests should be'carried dut in theconcrete and bituminous roads, although hard surfaces,
summer or early autumn of the previous year while roa@ll soft and variable substrates present special problems.
surfaces are above 20°C. Experienced eonfractors withf the existing road surface has a poor profile or is
premium quality plant aré in limited supply.and are ~ deformed in the wheel tracks (a rut depth greater than
committed to contracts/on a first come first served basis0mm) then pre-treatment by planing (milling) or

so late tendering will ifcrease the risk of a contract ~ surfacing may be required. Thin asphalt surfacing

being carried out by less expetienced operators using overlays in these circumstances may have greater

poor quality equipment. In order.to obtain best value fofconomy as they have some ability to improve profile.
money and the most cost effective product, Tenders

should be issued - based on.a provisional programme $.8  There are circumstances where it is not possible
necessary - before the end of December preceding theto provide controlled low speed trafficking which is
summer in which the work will be carried out. Tenderergormally used to settle a dressing down prior to
designing surfacedressing systems will need time to visiveeping and opening to unrestricted traffic. The most
each site to finalise their-désigns. After return of tenderdifficult of these are motorway sites where the traffic
further time is necessary for tender evaluation and ~ flows and speeds are such that convoying could be
assessment incliding simple whole life cost comparisoflangerous. Lane switching may be permitted to enable
where appropriate. Heavily trafficked roads are best sweeping after a period of unrestricted trafficking. In

surfaced:dfessed between mid-May and the end of Julypuch circumstances it is vital to produce a very stable
dressing that can be fully swept prior to trafficking with

minimal risk of loose chippings subsequently.
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The Equipment Environmental

8.9 For trunk roads and motorways the sprayer and 8.13 Emulsions are enviranmentally friendly: the

chipping spreader should be capable of accurately  emissions are mainly water vapour. Cutback solvent is

placing a complete lane width, generally up to 3.8m, in@rimarily kerosene (similarto. domestic paraffin), one of

single pass with no joints or overlaps. The abutting lanése least hazardous low cost erganic solvents. Waste

are joined longitudinally by binder overlap of up to materials (bitumen and chippings) are‘not currently

100mm at the full spray rate at the lane markings. Thisclassified as hazardous.

means that wet edges are formed and these must be

protected from traffic during construction and excellent Appearance

work has been achieved on even the busiest motorway8,14 Although chippings for sufface dressing on trunk

where special systems and techniques are employed. roads will be chosen for their skid resistance and wear
_ properties depending,on traffic category and traffic

Benefits stress; coloured chippings may be used for delineating

hard shoulders and central reserves, or used in traffic

Skid resistance calming measures.

8.10 By selection of a suitable surface dressing
technique, chipping type and chipping size virtually anyg

eed of Works
reasonable values for macro-texture (texture depth), cfp

.15 The speed of surface dressing is a major asset for
educing road closure during maintenance. For single
arriageway work with coned off sections and traffic

ntrol, outputs of 10,000m? per day are possible. With

ntra-flow and safety lanes output is really only limited

the supply of chippings to site and the frequency of
esting as the binder sprayer is able to apply 10,000m? in
about one hour. The ability to surface dress at night
minimises traffic disruption.

micro-texture and abrasion resistance may be obtaine
for the road surface. The road surface characteristics

may thus be designed for site conditions. Chippings wi
a high polished stone value (PSV) are specified for are
of traffic stress such as braking areas, hills or bends'a

low aggregate abrasion value (AAV) chippings selected?
for heavily trafficked sites to reduce wear rate.

Preservation
8.11 Surface dressing is a preventative maintenance prawbacks

technique as well as a repair method. Regular dressing

will keep the upper structural layers of the road sealed Structural strength

against the ingress of air and water, thus reducingthe 8.16 Surface dressing does not strengthen the road
rate of deterioration of these layers. Surface Dressing structure.

also reduces the amount of water reaching the sub-grade

thus minimising deterioration, thereby maintaining.the Profile

structural integrity of the road pavement, 8.17 Defects such as rutting and shoving must be
eliminated before the surface dressing is applied, the

Conservation dressing making no improvement to the road profile.

8.12 An additional benefit of surface dressing is Soft patching materials, binder rich crack repair band

conservation of existing materials: the dressing has a sealing (including some hot screeded proprietary

thickness generally less than10-12mm, so planing  systems) and existing fatting in wheel tracks are likely to

before treatment is not necessary when the profile is  allow rapid embedment on heavily trafficked roads

acceptable and ironwark does not normally have to be leading to early loss of texture.

raised. Chippings with appropriate PSV and AAV are

required to provide continuing adequate safety standarBéding quality

on busy roads; with surface dressing all of the high ~ 8.18 There is no improvement in riding quality.

quality chippings are atthe.surface in contact with the

traffic. Noise
8.19 The high texture depth (macro-texture) achieved
with surface dressing may cause an increase in noise
level, especially in the very early life before any
chipping embedment and mosaic formation have taken
place. The use of multiple dressings or smaller chipping
sizes reduces noise generation and are often specified in
urban areas for that reason.

8/2 February 1999

Volume 7 home page



Downloaded from https://www.standardsforhighways.co.uk on 02-Apr-2026, HD 37/99 Amendment No. 1, published: May-1999

Volume 7 Section 5 Chapter 8
Part 2 HD 37/99 Surface dressing

Sensitivity to Weather Conditions rate (90% of that for a single.dressing);.followed

8.20 Given a proper design and good construction  immediately by small chippings (6 mm)to fill the gaps
carried out at the correct time of year, surface dressingand achieve mechanical interlock (see Figure 8.2). The
has a high probability of success unless the weather advantages of the racked-innmethod are high initial
conditions unexpectedly deteriorate. Wet weather shorttgxture depth, early stability of the dressing, and a major
after construction may cause the chippings to become reduction in the initial loss of large chippings.

detached from the binder (binder stripping) and traffic

may dislodge them destroying the dressing in the wheelnverted double dressing (Pad coat)

tracks. If traffic can be diverted until the road dries 8.24 Where the existing road surface is very hard or
again and then re-introduced carefully, the dressing mgyorous with high orvariable macro-texture, a first

be saved. In very hot weather during and immediately dressing using small chippings (6 mm) can be made to
after construction the chippings may turn and be pickegbrovide a uniform softer surface to which the main

up by vehicle tyres. A maximum road temperature of dressing is applied (see Figure 8.3). Itis common to
40°C may be specified, even for modified binders, to leave the pad coat exposed to traffic for up to a year
reduce this risk. Lightly coated chippings are especiallybefore applying the main dressing. The advantage of
vulnerable. Fine material, particularly absorbent light using a pad coat is that the main dressing chippings
coloured 1-4mm chippings, (‘dust’), applied to the embed quickly, increasing resistance to chipping loss.
dressing may prevent this mode of failure, a racked-in or

double dressing is less vulnerable due to the smaller Double Dressing (Double binder spray, double
chippings at the surface. Conventional emulsion bindershipping application)

are generally less of a problem in hot weather than  8:25. Binder is‘applied at a little less than the normal
cutbacks except when there is high humidity. However rate (typieally/1.3 I/m2 of emulsion), and normal size
cutbacks have an advantage over emulsions at the lowemippings (usually 14 mm) are applied at slightly less

operating temperatures when it is humid. than the.normal rate for a single dressing. A second
_ ] application of binder (typically 1.2 I/m2) and small
Surface Dressing Techniques chippings (6 mm) follows (see Figure 8.4). The

advantages of the double spray double chipping method
are moderately high texture depth, reduction in loss of
large chippings, and the possibility of using larger

8.21 There are a number of different systems of
surface dressing available. All of those current at.the

time of publishigg thlis paart argtﬂe_scribedhbelcl)(;/v bl:t chippings than would usually be selected for the road.
others may be developed and their use should no [njtial stability may be low, but builds up rapidly, and

necessarily be precluded because thejigage nof describg essed areas may be treated using modified binders. It

here. is usual to allow extended time for rolling and curing of
an emulsion binder before opening the dressing to
traffic. Solvent entrapment when using cutback binders
may present problems unless sufficient time is allowed
between layers to enable evaporation to take place.

Standard (single binder single chipping application)
8.22 The basic surface dressing technique using a
single application of binder followed by a single
application of chippings, usually'6 or 10 mm /s

satisfactory for most lightly trafficked roads/(See 26 Th f | . ) h i
Figure 8.1). When used with an unmodified binder it is ﬁé)V\?S areeiouvie:‘ 8nde?xuptz)ggo:es?tse:rs]%icr?\;inh\?lllseor? traftic

sunableffotr “gh“% j[raffl|cked rc(;ad_?hwnh?;_;F s(;gtr)l_|f|gant mountains enhances durability, and is standard practice
areas Oh stress. dl'?f'a SI? gtse » h mo IIIZ incer ?]n in some European countries. Double dressings are
somewhat more ditfictit Sites SUch as cul de Sacs Whelfge , aficia) on high speed, heavily trafficked dual

all the traffic, although small in.quantity, is turning or carriageways and motorways where slow speeds to

(tj)raking. Modifigdbbinder dretssir_\gs g“? more (rjesiﬁtant Brientate the chippings and form a mosaic are difficult if
amage caused by powersieering being usedwnen ., impossible to ensure. Interlocked double dressing

vehicles are stationary. systems have a high initial stability, particularly when

Racked-in (binder spd double chipping used in conjunction with premium grade binders.

application)

8.23 Binder is applied at a higher rate than for single
dressing, and the'primary size chippings (typically 14
mm on fast heavily trafficked roads) applied at a lower
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Schematic Representation of the Types of Surface Dressing Prior to Embedment

72 T

Figure 8.1 Single surface dressing

Irafrw=0 sasansn

%

Figure 8.2 Racked-in surface dressing

) 0 O

Figure 8.3 Inverted double dressing

7 T v

Figure 8.4 Double dressing

PEEAT

%

Figure 8.5 Pre-chipping Dressing (Sandwich dressing)
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Pre-chipping Dressing (Sandwich dressing)

8.27 The primary chippings are applied first (typically 8.33 For high speed roads carrying heavy traffic,

14 mm) followed by a single surface dressing with low modified binders and multiple layer surface dressings
rate of binder spread (typically 1.2 I/m? of a modified  will almost certainly be required. For these the empirical
emulsion and 6 mm chippings) (see Figure 8.5). Itis approach to design is becomingiless acceptable, and with
important not to allow traffic to disturb the primary end performance in mind, rational designs tailored to a
chipping layer, which has to be laid to close tolerances:system’ are becoming favoured. Thistype of design is
This technique creates voids enabling the systemto  often best left to the contractor wha has expertise with a
tolerate a binder-rich (or variable) surface, and allows garticular system and will carry the risk of premature
stable dressing to be constructed using larger than  failure. It is important for the Ovérseeing Organisation
normal chippings. A variant of this with a rate of spreado ensure that the correct perfermance levels of the

of binder of typically 2.2 I/m? has been used successfulburface dressing arespecified and obtained, in particular

on a heavily trafficked single carriageway, normal any parameters specified must be measured to

hardness site in very hot weather. demonstrate compliance. The Overseeing Organisation
will need te.be satisfied that there is minimum risk of

Differential Rates of Spread and Chipping Sizes failure during the designed life, which may be much

8.28 With some modern sprayers it is possible to varylonger than the guarantee period.
the rate of spread across the road, (ie transversely) 4 . _ _

which enables lower rates of spread of binder to be usdtfincipal Chipping Size Selection
in the most heavily trafficked parts of the road, namely.

the wheel tracks, where less binder will lead to a longe '34. e size_ of (_:hipping selected for use ata
o -noartlcular location is based on the degree of embedment

of the chippings expected having regard to the hardness
of the,existing road surface and traffic intensity. The
measurement of road hardness is a critical design factor
and for a particular traffic category determines the size
(ﬁ; chipping to be used (see Road Note 39 (1996)). If the

ardness varies considerably along the site then it may
be difficult for the contractor to achieve consistent high
levels of end performance. In such situations, agreement
between the Overseeing Organisation and contractor
with regard to the practicality of achieving the specified
levels will be necessary.

the wheel tracks has the same benefit and may even
improve transverse profile.

Cured Resin Binder Dressing

8.29 High performance thermosetting binder often us
with calcined bauxite chippings. These dressings are
significantly different from normal surface'dressing.
Reference should be made to Specification (MCHW1)
Series 900, ‘Resin Based Skid Resistant Surface
Treatment'.

Design Principles _
8.35 Chippings are nominally single sized. A high

8.30 Road Note 39 (1996) provides a complete guideflakiness index value for the chippings is undesirable;

to the design and practice of surface dressing/The  this may be measured by a simple mechanical test. The

information is based on systematicexperiments and shape of the chippings influences the mechanical

trials by TRL over many years, in close .co-operation interlock between the chippings, the amount of binder

with both industry and the Highway Authorities. The  needed to secure them and more importantly, the

Road Surface Dressing Association (RSDA) and Roaddurability of the dressing. The contractor has to select

Emulsion Associationave published many documentschippings and a system suitable for the site, to enable the

which complement this Chapter. specified micro-texture and macro-texture to be
maintained. It is macro-texture that largely determines

8.31 The decisions te.be made when specifying surfategh speed skid resistance and reduction in spray; at low

dressing for a particularlength of road are outlined in speeds skid resistance depends more on the micro-

Figure 8.6, which is targeted primarily at surface texture of the chippings - a function of PSV.

dressings forhigh-speed roads carrying heavy traffic,

circumstances under which a simple single dressing 8.36 Dust is generated in the transportation and

using unmodified bitumen.will most probably be handling of surface dressing chippings. Pressure

inadequate. washing and heater drying, even on site, have been used
to reduce the problem, to improve adhesion and reduce

8.32 [ In situations where a simple surface dressing

using'unmadified bitumen will suffice, a traditional

recipe specificationbased on the guidance in Road Note

39 (1996) is allrthat is needed.
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Selection of Specification

3
Traffic density, Road surface Site location Season and
weight and volume hardness and difficulty weather

:

Assess site degree
of difficulty

Y

Select type of
specification

Y Y Y
8 ) : Performance High friction
ecipe specification - specification - surfacing -
Clause 919 Clause 922 Clause 924

Design of Surface Dressing

Select type of ]

dressing
Choose chipping Choose binder
PSV and size cohesivity

Y

[ Select binder type -
emulsion or cut-back

Check compatibility of
chippings and binder
(adhesivity)

¢ Plan site
Decide chipping Decide binder preparation and
rates of spread rates of spread traffic control

1 | ]
Y

< Prepare Design >

Figure 8.6 Flow Charts for Specification and Design of Surface Dressing
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the risk of failure. These techniques, as well as the useexample 10mm followed by 6mm) then.the PSV should

of chemically or bitumen coated chippings should be be similar. For all other multiple chipping systems all

considered for works on trunk roads, although the use sizes should have the design PSV. On trunk roads no

lightly coated chippings with emulsion binders are chippings should have a PSV of less than 45.

unlikely to be used, as this may slow down the rate of

break of an emulsion and actually inhibit chipping 8.40 Adhesion between binder andchippings depends

adhesion. on the chemical nature of the chippings, the binder
properties (use of‘wetting.0r adhesion agents), and most

8.37 Since the main purpose in using polymer modifiedf all on the amaeunt of dust or clay/silt surrounding

binders is to provide a durable product and minimise theome types of chippings. The contractor should test the

risk of loose chippings, it is pointless to use those chippings and binder using.a suitable adhesion test such

expensive binders with chippings having low Polished as the Vialit Plate Shock Test.

Stone Value, high Flakiness Index, high Aggregate : _

Abrasion Value, or high dust content. Some variation oSpecification of Surface Dressing

these properties is to be expected even in chippings frolg1ecipe or Berformance-related specification?

a specific quarry, since there may be variation in the : i L

properties of the rock at different faces within the sameS-41 If conS|de_rat|on P! Table 8.1 |n_d|cates that the

quarry. proposed dressing falls comfortably in the easy type of
' site, a recipe specification may be used. For a difficult

8.38 Table 2.1 in HD28 (DMRB 7.3.1.2) shows the type of site with higher risk rating, a modified binder
minimum PSV requirements for use on roads of differin il be r_equwed _(see paragraph .8'52) together with a
traffic intensity and stress, and Table 2.2 shows the CreggpCiregna or other mu_It_lpIe_ treatment, and use
requirements for differing ’;rafﬁc levels. In order to of a performance-related specification is advised. Either
conserve aggregates the highest PSV chippings shouldoute gould _b_e fo_IIowed for average types of.S|te. With a
recipe specification responsibility for the design rests

not be specified for all roads, but to consider each site/~, hthe O ing O isation: with ¢
individually. Unfortunately wear resistance generally with the Overseeing Organisation; with a performance
specification this responsibility is transferred to the

improves with chippings of lower PSV, therefore . - : . .
durability and safety are a balance and savings.may p&ontractor. Itis anticipated that as experience is gained

made by optimum selection. For trunk rodds whete with performance related specifications the use of recipe

contra-flow occurs during maintenance/ each lane maySPecifications will diminish.

be subject to the same traffic conditions therefore the
PSV and AAV are generally chosen to be the same.
However much lower traffic forces result inless
embedment in the right hand lane of dual carriagewaysC
with three or more lanes (high speed, no‘commercial d
vehicles - except during contra-flow) and a smaller
chipping may be used. The PSV.requirement of over 7
on some difficult sites necessitates the use of calcined
bauxite. Resin based skid.resistant treatments are
generally employed (see'Specification MCHW1),
although 6mm calcined bauxite with polymer modified . L
binder as a single dressing has been used successfull)Rec'pe specification

Other artificial aggregates such as calcined flint, blast 8'43. F_lgu(rje 8'6. glvezabﬂowkdla?ram Ic;r plannlr}g and
furnace or steel slag.may be used to both economic an%pecn‘ymg ressings. A break-out point for use ot a
performance-related specification is also given. Road

constructional benefit provided skidding characterlsncsNote 39 (1996) provides a sound basis for generating a

are maintained. X o :

recipe specification for surface dressing and
Specification clause 919 (MCHW1) sets out the
requirements; no further advice will be given here.

8.42 ltisinthe areas of ‘high average’ and ‘low
difficult’ sites that the design expertise of a contractor
an make the most significant cost savings. On very
ifficult sites only the highest quality best performing
materials coupled with the highest standards of

orkmanship will be successful. The contractor’s

esign Proposal and method for execution of the works
needs careful, informed assessment particularly with
regard to safety aspects.

8.39 When'Racked-In techniques are used in surface
dressing a smallersize chipping with a lower PSV than
the larger.primary chipping may be permitted, since the L
small chippings will not predominantly come into Performance-related specification

contact with vehicle tyres. When however, the second 8.44 In the_ past specif?cations have b.ee” gener_ally_
chipping is lafger than half the principal size (for recipe specifications, with the Overseeing Organisation
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Traffic at Design Life
(commerical vehicles / lane / day)

i . . olo|lol]o]o|o]o|]o oo [ o
Site Site Definition 8|88 |B|S|g|g|vielg g2 2|3
Category A IR Eio R BT AR B S R IS B NI R I B
1 1 1 1 1 1 1 1 1
© S L(H7 S — — L — — — — — — A
— N n Lo o Lo o LO o | O o Lo
N~ o N L0 N~ o (V] Ln N~
— — — — N N (qV] (qV]

A |[Motorway (main line)

| B Dual carriageway (all purpose) non-evient
sections

D Dual carriageway (all purpose) minor
junctions

C |Single carriageway non-event sections

E |Single carriageway minor junctions

= Approaches to and across major junctions
(all limbs)

Gradient 5-10%, longer than 50m (dua
downhill, single both ways)

Bend, radius 100-250m (not subject t
speed limit 40mph or less)

Gl

1
H1

L |Roundabout

Gradient >10%, longer than 50m (dua

v G2 downhill, single both ways)
H2 | Bend, radius <100m (not subjeet to a
speed limit 40mph or less)
Vv K Approaches to roundabout, traffic sign
J pedestrian crossing, level crossing, et
Key:

Easy sites,/conventional binders, minimum cohesion 0.5 J/cm
over a minimum temperature range of@5

Fast and/or.moderatelydifficult sites, intermediate grade binder, minimum cohesion 1.0 J/cm

Difficult sites, premium binder, minimum cohesion 1.2 ¥cm

Highfriction surfacing systems

Not suitable for surface dressing or unlikely traffic levels

Table 8.1 Areas of use for surface dressing binders
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specifying materials, quantities and procedures. This 8.47 A further assurance of«€ontinuing performance to
requires a degree of expertise in and experience of theboth contractor and Overseeing Organisation is the use
materials and processes. With the introduction of of an approved binder - one which has been through an
modified binders, proprietary materials and novel evaluation procedure. Aformal materials approval
techniques, new expertise is required. The dependencescheme is being developed jointly by the Highways

on the supplier to maintain properties of his product to Agency, County Surveyors' Society and the British
ensure consistent road performance and the ContractoBoard of Agrément{BBA). Until the Highway

to determine the process technique for the site Authorities Product Approval Scheme BBA/HAPAS is
encourages the transfer of responsibility to the in place the Overseeing Organisations will continue to
Contractor, in the short term at least. operate the practice ofinformalapproval, listing

currently accepted materials and processes on the basis
8.45 Performance-based specifications are the logicabf established track record with guidance as to category
conclusion of that process: all the design work is carriedf performance, where possible, and new materials
out by the contractor, with the Overseeing Organisatiorunder examination for approval. The combination of
specifying only the level of performance required, and recipe tests (based on extensive past experience),
imposing no checks other than regular assessment of predictive tests.(develgped comparatively recently and as
performance. However, this procedure presents a yet not fully proven).and use of an approved binder
financial problemeitherthe contractor must guarantee should satisfy the Overseeing Organisation that there is a
the work for its design life, and accept that he will not bieigh probability of the work having the life estimated,
paid in full until the end of the design life, the which will be very much longer than the guarantee
Overseeing Organisation must pay in full before the  period:
requested life has been achieved.

Effect of existing surface

8.46 In the former case specification writing would be 848 Th t of dfor th int ¢
simple: the Overseeing Organisation would state their =" f assessment of need lor the maintenance of a
ection of road is outside the terms of reference of this

requirements and the contractor would fulfil them in-an
way he wished. This would be an unacceptable burder%nhapter' Reference should be made to HD29 (DMRB

to contractors because of the financial aspect of paym gi) g:(r}ézt_uralRAsgessment héle:]hoga, AHR[')I' 2.8 (D:VIRB
delayed for several years. In the latter case the ideal -1) Skidding Resistance and the visua
solution would be to perform predictive tests on the assessment procedure. Once it has been decided thata
materials before and immediately aftef application to theection of road needs some form of treatment and that

road, which would demonstrate beyond reasonable doa‘,&engthening_ Is not required, then the suitability of
surface dressing for the treatment should be assessed.

that the work would last for the spegified length.of time. : . :
Unfortunately there is insufficient knowledge at the For surfz_:lce dressing to be swtgble there should be a high
present time for this to be possible. The Overseeing probability that th? treatment will produce_the_ level of
Organisation would therefore not be willing to pay in performance_requwed overa reasonat_)le lifetime. The
full for the job until near the end of the specified life, factors affe_:ctlng the dec_|S|on are. traf_flc_levels and
which again would be unacceptable to.the contractor. eed’ difficulty (.)f th_g site and the existing roa_ld surface.
a compromise, the specification to which this advice dV'Ce. on the suitability of Swfa‘f‘e. dress_lng_wnh_respect
relates asks the contractor to do the design work for to traffic levels, speed a’_‘d site difficulty is given in Road
specified performance/and carry out performance Note 39 (1996.)' The main \_/arlables Qf the existing
prediction tests, and i additionimposes testing surface that will affect the_flnal dressing are porosity,
requirements to ensure thatthe proposed design has b hness, amount of fatting, hardness and .
eterogeneity. Table 8.2 (based on French experience)

carried out with a reasonable degree of precision. The : )

risk element is divided between contractor and ShOW.S the normally ach|ev§1ble performance,_usmg best

Overseeing Organisation, by.having a Guarantee Peridgactice, ofa co_rrectly designed and appropriate system

of two years (which is much less than the Design Life opr different traffic Ievels_ an_d surfac_:e types. TW.O
5qlfferent performance criteria are given depending on

tmhzlijer Z?)Scigga)ﬁ;) ggfne%g ez;f\;\éc; zvﬁéi égfi gg rtlrt]reactor mu speed (the difference is in the macrotexture required). As
. uld be expected, the heavier the traffic the more

Overseeing-Organisationaccepts the risk and any cost/if4'd P .
future remgdialgwork P y critical is the state of the current surface. At the highest

traffic end only the normal, non-porous, homogeneous,
fairly smooth road can be surface dressed with a good
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Minimum Requirements for Surface Dressing
Traffic (commercial vehicles/lanel/day)
0-250 251-1000 1001-25(“) 2501-3250 > 325(
o o o o o
2 2 2 2 e
x x x x x
2 e g2 2822|824 D - |5
g S/0|E| S|o||g|S|oll8 &|o|jE S |o
Category al=|Sal = S|al=|S|al=S4a = |S
No speed limit H 105 2| H 105 3 H 4.05 |8 |H 105 |4 |H 2.05|/4
30 or 40 mph Ll 0.7 2| 4 08 3 U 08 B L 08 4 L 105 4
Existing
surface Typical Achievable Performance Specifications for Surface Dressing
characteristics
Porous X| 0.8] 2| X O.WO.BFX 08 38 X 08 3
Rough HL{1.05| 3|/ HL 1.08 3|l HUL1.0% 3 X 1.05 3 X 1.05 3
Normal,
homogeneous H[1.05| 4 || HL 1.08 44{| H. 1.05 4| HL 1.05 4| HL 1.05 4
Soft,
homogeneous HI1.05| 4 || HL 1.08 44 «<L| 0.8 4] L 08 4 X 0.8 4
Fatting up L| 0.8/ 2 08 2| X 07T 1 X Off 1y X oOof 1
Bleeding X k fail X fail X| fall X fail
Heterogeneous,
tracked A* HL| 1.05 3| HLI"2.0%5 3| HL 1.0 8§ X 1.05 8 X 1.05 {3
Heterogeneous,
tracked B* L| 08| 4([/L| 08 4f| Ll 0.8 4 L 08B 4 X 08 4
Heterogeneous,
patched LI 08 2 X 08 2| X 0y @ X 07 @ X 07 1
Notes:

* A'is for a design to optimise macrotexture.
* B isffor.a design to.minimise chip loss.
. The macro-textureis given in mm (HRM) and is that which is achievable for a given site.
The Visual' Assessment (VA) Class is the attainable visual assessment class Measurements of
defects at the end of the 2 year guarantee period.
H.indicates that the requirements can be met on high speed roads.
Lindicates the requirements can be met on low speed roads.
X and shading indicate surface dressing will not normally meet the requirements.
This table shows that it is not possible to specify 1.05 mm texture depth with the highest
performance in terms of minimal defects on roads other than for normal homogeneous sites. At
the higher traffic levels the achievement of the minimum requirement becomes increasingly
difficult to attain.
Table 8.2 Surface Dressing - Minimum Requirements and
Typical achievable specifications on various existing surfaces for different sites
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probability of success over an economic life. On very In a true performance specification nowvalue would be

lightly trafficked roads a successful outcome is possiblespecified leaving it to the contractor but it.is

in virtually all cases subject only to proper design and recommended that in the‘early years of this type of

execution. specification until wide experience is gained, a value is
always specified.

8.49 There are a number of factors that can widen the

type of surface that can be treated using surface 8.53 The minimum PSV of ehippings is required to

dressing. The three main ones are to accept a lower ensure adequate fesistance to skidding and the values in

standard, to accept a shorter life or to pretreat the Table 2.1 of HD28.(DMRB 7.3.1:2) should be used.

surface in some way to improve its characteristics.

Surface dressing systems are continually improving ané.54 The maximum AAV of chippings is required to

it is likely that developments in the future will enable a ensure adequate resistance to abrasion by traffic and the

wider range of surfaces to be successfully treated.  values in Table 2.2 of HD 28 (DMRB 7.3.1.2) should be

Surfaces which Table 8.2 shows as not making the graaleed.

by only one level may well be successfully treated in

some instances by an improved process, whether in th&.55 _The ¢class of spraybar is a guide to the evenness of

binder or in the system. As contractors gain knowledgetransverse distribution which the spraybar is capable of

of, and confidence in, performance specifications the producing and class 4 is the most onerous. This class is

type of site they will be willing to guarantee may also not attainable except by very well maintained spraybars

widen in scope. and should therefore only be specified where it can be
mostbeneficial, ie on roads where the current surface is

8.50 Table 8.3 describes the various types of site thatvery even.and the traffic levels are high, where

are stated in Table 8.2 and also describes possible ~ variations in the rate of spread would show up very

pretreatments to overcome the constraints of the existimgickly:lt is recommended that class 4 spraybars are

surface. reserved for motorways, class 3 for other dual
o carriageways and class 2 for other roads. Where a single
Specification parameters carriageway is very heavily trafficked and the current

- . surface is consistent along the whole length and across
Parameter description and I'm'.ts . . the whole width, then class 3 should be specified. The
8.51 System of surface dressing permifted - in Order.tgvenness of rate of spread should be checked at the start
L QJQ, or recently before, the contract and then weekly. In
Orgamsatlon should allow any system _unless there ar€addition to the class of spraybar, the class for tolerance
particular reasons Why. a specific type is needed,_f_or on the rate of spread of binder should be specified and
example, to reduce noise generation or for durapility for this purpose the specification of class 3 is suitable
reasons. for all sites as it is both achievable and adequate. The
frequency of test is set out in Specification (MCHW1)

8.52 Binder cohesivity is a measure of the ability of thﬁ\ppendix 1/5

binder to cope with traffic stresses.In general terms
most manufacturers produce three levels of'cohesivity

their range of binders, conventional, intermediate grad 8.56 The class of chipping spreader is a guide to the

g . de. Th h rerised b %venness of transverse distribution which it is capable of
and premium grade. 1hese are characterised by producing, class 2 being the most onerous. This class

cohesivity levels of 0.5, 1.0 and'1.2 Jfaespectively. e - R ;

. y . ) should be specified for the primary chipping in a multi
(Note._V\_/hen comparing tw_o_blnders with the same . ayer surface dressing otherwise class 1 is adequate. The
cohesivity, the one,maintaining.the level over the wides

temperature rang@ islikely to perform better than the venness of rate of spread should be checked at the start
other). The more stressedithe site the higher the of the contract and then daily. In addition to the class of

hesivit ired but t tentiti le t chipping spreader, the class for tolerance on the rate of
conesivity {e?wrle u ho s_,o_rtne ei( en bl IS possibie o spread of chippings should be specified and for this
compensaté or low conesivity values by using a more , | pose the specification of class 2 is suitable for all

stress resistant surface dressing system. Not all stand s as it is both adequate and achievable. The
bind_grs necessarlyimeeLife Iowe;t Ievel_so that test frequency of test is set out in Specification (MCHW1)
certificatés should always be required. Itis always open pendix 1/5

for a contractor.to use a higher grade than that specifieoP '

Suggested levels are given in Table 8.1 which uses the

site categories from HD 28 (DMRB 7.3.1).
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Surface Type Description Possible pretreatments

Porous Surfaces like porous asphalt and open Surface dressing with Gmm chipy ings
textured macadam some weeks before the main dressi||jg

(or even'the previous season)

Rough Asurface with a texture depth above Application of slurry surfacing and
1mm sensor measured, usually with some mechanical surface treatme|ts can
some fretting normalise or reduce texture

Normal, Minimal variation in appearace over None needed

homogeneous ole section, SMTD <1mm,
hardness at least “normal”

Soft, As above but surface hardness islless None needed

homogeneous

Fatting up Has a surface layer of free bitumen, If it is only in the wheel trackes ard has
usually limited to the wheel tracks taken at least 5 years to develop thgn it

is'worth removing the excess binder
with high pressure water jetting

Bleeding Has a surface layer of free bitumen, No pretreatment will avoid subseq|jent
usually extending beyondwheel tracks failure, in very bad cases even on
and often happens soon after a surface virtually untrafficked roads
dressing has been applied

Heterogeneous, This is the nermal state ofsurface See Fatting up above

tracked which hasbeen previously surface
dressed, because of the difference in
texture and traffic across the lane it is
possible to optimise design for texture
in the'wheel track or chip retention in
themuntrafficked areas

Heterogeneous, This. occurs mainly in urban areas The problem is best reduced to a

patched where most roads are subject to opening minimum by insisting on proper
by statutory undertakings companies reinstatement with materials which
with subsequent reinstatement using match the hardness and porosity
materials which may have significantly properties of the existing road. Low
different properties of porosity and speed roads which are badly affect pd
hardness from the surrounding road can sometimes benefit from a
surface pretreatment with a slurry surfacing.

The slurry surface will have a low
macrotexture and will have to be left t
mature for a sufficient period before
surface dressing, otherwise it will be
very soft
Table 8.3 Description of surfaces prior to surface dressing
NOTE: SMTD = Sensor Measured Texture Depth
8/12 February 1999
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8.57 Macrotexture: for general guidance on the need 8.59 The end product performance specification to

for macrotexture and its measurement see HD 28 which this Chapter refers requires texture measurement:

(DMRB 7.3.1). The generally accepted specification fornitially, after mosaic formation, at between three and

high speed roads of 1.5 mm minimum using the sand five weeks (only where naise.is a problem), after eleven

patch test is based on hot rolled asphalt and pre-coatethonths and before thirteen months; and then at the end

chippings. That material maintains its texture over a  of the guarantee period (two years, except new untried

long period with changes varying from slow increase toproprietary materials or systems where the guarantee

slow decrease depending on the relative rates of wear period should be one third'of the offered design life). The

the chippings, embedment of the chippings and loss of reduction in texture over/the period between 12 and 24

matrix from the asphalt between the chippings. Becausmonths provides someindication whether or not the

the changes are slow in HRA it is feasible to specify théexture depth will remain above the required minimum

texture depth prior to opening to traffic. With a surface value for thedesign life of the dressing.

dressing, however, the chippings re-orient themselves in

the relatively fluid binder-chipping matrix and chipping 8.60 All'texture depths for surface dressing should be

embedment occurs at a rate depending on the traffic asgpecified in.terms of HRM measurement (other methods

the hardness of the substrate, with the consequent  may be used providedthey are converted to HRM

reduction in texture depth unless the substrate is very equivalent values) and the level for high speed roads at 2

hard (concrete) when there is no embedment. years would normally be specified at 1.03 mm
(approximately the equivalent of 1.5 mm in the patch

8.58 The decay of texture depth with time is not lineartest). For roads carrying traffic at speeds below 90

and is rapid in the first year or two; it depends on manykm/hr.lesser textures should be specified. See Notes for

parameters so it is difficult to extrapolate early life Guidance to Specification, Clause NG922 (MCHW?2)

texture depth measurements. Figure 8.7 shows texturefor appropriate values.

decay of single dressings with conventional binders on

the M40 High Wycombe by-pass, reported by Jacobs, 8.61 The decrease in texture between 12 months and 24

F.A., 1983. To obtain adequate texture at 2 yearsithe months/is a guide to the life of the dressing, the lower

initial texture has to be very much higher, forsome  the value the longer the life of the dressing, unless failure

processes over 3 mm may be necessary which.generatagchanisms intervene. A maximum figure of 40% is an

considerable noise, particularly under high speed traffi@ppropriate specification value with a minimum of 0%

In order to keep noise down to an acceptable levelin__as.any increase in texture indicates that the surface is

noise sensitive areas it may be necessary to specify a losing chippings.

maximum texture at the end of the initial bedding in

period, say at 4 weeks. 8.62 The level of fretting, Pas measured using the

test method described below, is a guide to likelihood of
failure by continued loss of chippings. Appropriate
values of the maximum permitted percentage are given
in Notes for Guidance to Specification, Clause NG922
(MCHW?2).
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8.63 The level of defects,Ras measured using the test
method described below, is a guide to the likelihood of
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'§ 6 Calcined unsatisfactory performance of the dressing. Appropriate
P Bauxite values of the maximum permitted percentage are given
g L in Notes for Guidance to Specification, Clause NG922
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8.64 The maximum level of localised loss of chippings
in any given area,,Pshould not be greater than the
specified percentage which is given in Notes for
Guidance to Specification, Clause NG922 (MCHW?2).

o
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Figure 8.7 Effect of type of chipping on
the reduction in texture depth with time.

(conventional binder on a rolled asphalt substrate)
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Tests specific to surface dressing

8.68 Also in BS prEN12272-1 (1996) are tests for
8.65 Tests used to check the aggregates and the bindgfenness of rate of spread and accuracy of rate of spread
used for surface dressing are covered in the sections opf Chippings_ These measures are particu|ar|y important
the constituent materials following this section. The tesig the context of multiple chip dressing where the rate of
used to ensure that the surface dressing systemis  spread of the primary chipping is cfitical to the success
suitable and the process is carried out correctly are degftthe dressing and/he locking up of those chippings by
with in this section. the secondary chipping.

8.66 The test for accuracy of rate of spread of binderg.69 It is essential forfroper control of the rate of

in BS prEN12272-1 (1996) measures the transverse spread of binder that the température and pressure of the

distribution in working conditions and therefore binder at the tife ofispraying are within the correct

overcomes the problems of assessing transients that argnge. This means thatithe thermometers and pressure

averaged out in the depot tray test. The test can be  gauges oh the tanker must be working and must be

carried out quickly and easily on site using either giving the correct reading. In order to achieve this

contiguous absorbent tiles or trays that are sufficiently reliability, all the instruments should be calibrated before

robust to take the sprayer running over them without  the start of season.using a system traceable to national

losing their ability to absorb binder. The tiles may be ofstandards. It has been a requirement for many years for

foam, carpet, or any other material which can absorb aljese gauges to be duplicated as the operating

the binder sprayed on them without loss. If the tiles areenvironment is veéry harsh. There is no reason to change

lightly stuck to a strong backing strip they can be pickeghisiprificiple and the contractor's QA scheme should

up as a unit and removed to the side of road for the  contain arequirement for the regular reading of the

individual tiles to be weighed and any hold up of the"" duplicate gauges and if the readings differ by more than

surface dressing train is minimised. A method used a stated.amount they should, if necessary, be repaired

successfully during specification trials in 1996 used  and recalibrated, or replaced by previously calibrated

sections of carpet tile (250x100 mm) stuck to a'length' @fauges

aluminium sheet which was covered with ‘cling film’

thus enabling the whole testing to be carried.eut withowg 70« The standard method of measuring texture depth

the use of solvents. The result is expressed as a meanfor surface dressing is different from the method used for

rate of spread of binder and a coefficient of variation coated materials. The reasons for this is that it is

which is the standard deviation of the mass of binder ofmeasured after the contract has finished and the High

each tile (which should have the same area) divided bySpeed Road Monitor (HRM) or its equivalents can carry

the mean mass. out the work without needing traffic control and the
lengths to be covered are often much greater than for a

8.67 Although the test described in paragraph 8.66 coated material contract. Other test methods are not

gives the average rate of spread of binder a simpler tegfrecluded but the results must be converted to HRM

is recommended to assess this:in BS prEN12272-1  values before comparison with the specified levels.

(1996) is a harmonised version of the test that has beeThere is no precision data on any method of measuring

used for many years in UK~ the tray test, but now it texture depth on surface dressing and care should be

may be carried out using‘absorbent tiles. These can begércised when interpreting results, particularly those

any suitable material and there must be at least 5 tilesclose to specification limits.

There are a number of constraints on dimensions but 5

tiles consisting of a %2 or &Y% 0f a standard 0.5x0.5 m 8.71 In terms of defects like fretting (generalised

carpet tile is suitable. The individual masses are chipping loss) surface dressing usually either fails

determined and the average reported. The variance, extensively or it does not fail at all. Border line cases are

which, in this case, is the highest rate minus the lowestrare both for fretting and for localised chipping loss,

rate, ie the range of values, measured on individual tileRowever assessment methods are given in draft prEN

divided by the.average, is also calculated and ifitis  00227055. They are somewhat tedious but it is unlikely
above 0.2 the testis repeated and if the repeat test givgsat they will be needed very often.

a variable result the cause‘must be investigated and
possibly‘anaccuracy test carried out. Binder Data

8.72 In order to gather data which enable more precise
advice to be given on binder requirements the
specification for surface dressing, both to Specification
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clauses 919 and 922 (MCHW1) requires the provision 8.75 The penetration test at25°C with, 100dpad for

of a wide range of data on the binder to be used and 0B seconds is the test traditionally usedin the United

its compatibility with the proposed aggregate. It is Kingdom to determine the grade of harder binders.

expected, over a period of time, that the amount of dat&arrying out the test on the:base binder determines the

required will reduce as it becomes clearer that some ofgrade of binder making up the bulk of the final blend.

the data is more useful than others in defining the Comparison with the‘penetration measured on the

performance of a binder. Most of the data is required recovered binder indicates the changes that have

once for any source and grade of binder although it is occurred during the manufacture and recovery process.

recommended that tests on the binder should be repeated

at least annually. If a manufacturer uses a number of 8.76 The penetrationtest at 5°C with 200doad for

sources of bitumen or modifier he should either give a 60 seconds is a test, inthe.absence of any suitable

range of values that covers the variation across all  alternative, which can give seame indication of the low

sources or give the data for each individual source. Thiemperatufre characteristics using a well known and

would also apply if the supplier manufactures the bindesommon‘piece of test equipment. It may be possible to

at a number of different plants. It will always be open tase the'result together with the standard pen test to give

the purchaser of the binder or the Overseeing an indication of.the sensitivity of the binder to changes

Organisation to carry out any or all of the tests to checkn temperature (analogous to PI).

whether a particular consignment conforms with the

declared limits. The date of test for any parameter 8.77 The penetration test at 5°C with 100doad for 5

should be given when providing a data sheet. seconds for use 0n cut back binders as delivered is for
use as quick quality control test to check consistency of

8.73 The header data ie manufacturer, binder name,_ _a series of. consignments. As an alternative a high

aggregate source etc, are required simply to ensure th&emperature viscosity (between 100 and 160°C) can be

the data is attached to the correct binder or binder/  used for.the same purpose. As it is for comparison

aggregate combination. If the name of the binderis _purposes the same test and test parameters should

changed, say for marketing reasons, its previous ene always be used by one supplier.

should also be given until all the data given is dated at

least a year after the change of name. Thisdisto. enablé& /78 The Vialit pendulum cohesion tesgives a

names to be changed without unnecessary testing whilsteasure of the ability of a binder to resist traffic

enabling data to be traceable. stresses. For simplicity only the peak value is used to
determine the grade of a surface dressing binder. The

8.74 The binder recovery methodused shoeuld be the temperature range over which a given cohesion is

British method using the RTFOT apparatus at 85°C in maintained is at least as important as the peak level

an inert nitrogen atmosphere. When the CEN (Austriameached; this is why plots of the results are required. It

method has been defined so that it can meet the has been suggested that the area under the graph above

requirements of EN45000 then that procedure may alseome arbitrary value, say 0.5J/nvould be an

be used for emulsions providedthat all tests carried oualternative criterion by which to compare binders.

subsequently state the recovery method. If a'supplier Specifiers should be aware that very high levels of

changes his recovery methodithe whole suite of tests cohesion (over 2 J/cnare sometimes associated with

should be carried out using both methods at the time opoor adhesion.

changeover so that continuity of data can be maintained.

A standardised recovery procedure is required so that ;i&9 The Vialit plate shock adhesion tesassesses a

purchaser and the Overseeing Organisation can compargmber of factors depending on how the test is

the results for a given consignment of binder with the performed, all the procedures are given in BS prEN

manufacturer's claims as.the purchasers of binder or 0£2272-3 (1997).

final dressing are not in a position to check the base

binder. It is not intended that'the recovered binder The factors are:

necessarily reflects any particular stage in the life of th@)  Active adhesivity which measures the bond

binder after spraying although it may be found to do so between the binder and damp aggregates in their

and is likely:to reflectits state fairly early in its life natural state

when itds still vulnerable to traffic damage.
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b)  Mechanical adhesion is the adhesivity bonding th@.84 The product identification test datafrom a
dry chippings to the binder with their natural dustdynamic shear rheometer is required because it
or fines making an inhibiting screen discriminates between binders made with different base
c)  Wetting temperature is the lowest temperature ofbitumens and different palymers without in any way
binder on the plate just before applying chippingsndicating the ‘recipe’ manufacturing process. The data
for which the number of stained chippings is at required is a master curve of G* against frequency (Hz)

least 90% at 25°C and against temperature at a frequency of 0.4
d) Fragility temperature is the lowest test Hz over the range -10 to +60°C. The frequency has been
temperature at which 90% of the chippings standardised in order that comparison can be made
remain bonded to the plate between binders if required and/to make the likely data
bank of information as comparable as possible. All the
8.80 Active adhesivitpssesses the compatibility available data should.be provided in tabular format.

between binder and damp aggregates and may be use8ame polymer modified:binders do not permit
determine the effectiveness of adhesion agents or the temperature or frequency shifting to provide a single
effect of a change of aggregate. It is carried out at 5°Cmaster«curve and in these cases the separate curves
in order to discriminate between binder/aggregate should be provided together with the reasons why the
combinations; much work was carried out in France to provision of a master/curve was not possible. The data

determine the optimum test temperature. It is not from this test is only required on recovered binder.
designed to simulate conditions on the road. This simple
test should be carried out on a regular basis (say 8.85 Spray temperature rangeis the range of

monthly) during the season to check the maintenance demperatures détermined by the binder manufacturer
compatibility between the binder and the aggregate as over which the binder may be satisfactorily sprayed. The
delivered. If there is a sudden change in the resultfurth@nge may be different for slot jet and swirl jet spray
investigation should take place of both the binder and tbars; if'so this should be made clear and the contractor
aggregate and their combination to determine the causshould insert the temperature range appropriate to the
and possible effects on the completed dressing. spray bar proposed for the contract.

8.81 Mechanical adhesioassesses the effectof dust 886 Spray pressure rangds the range of pressure
on chippings and can be used to determine the level ofdetermined by the binder manufacturer over which the
dust and other fine material which has a deleterious __binder may be satisfactorily sprayed. The range may be
effect on the adhesion of the aggregate to the binder. different for slot jet and swirl jet spray bars, if so this
Different types of fine aggregate have different effects. should be made clear and the contractor should insert the
Clay is particularly effective at preventing bond.at very temperature range appropriate to the spray bar proposed
low concentrations - well below the fines content for the contract.
permitted in most Standards for/chippings.

8.87 Weather limits should be indicated if they are
8.82 Wetting temperatures applicable to cut-back different from those which would be applicable to
binders only and is a measure of the lowest road conventional as set out in Road Note 39 (1996). The
temperature at which work-should take place. It can alsnaximum and minimum road temperature and the
indicate the sensitivity of the binder aggregate to road maximum humidity should be given in all cases. Any
temperature at the time the dressing is carried out. limits not indicted will be assumed to be as given in

Road Note 39 (1996).
8.83 Fragility temperaturgprovides an indication of
whether or not problems are likely to occur in the early 8.88 The minimum orifice viscosity (STV or
life of the dressing, before embedment has taken placeRedwood Il) is that which the particular emulsion binder
and whether very low temperatures will affect the bondrequires to prevent it flowing down any slope in a
between the aggregate and the binder. Therefore it givesrmal road (say up to 10% gradient) before the
an indication of the suitability' or otherwise of the systerahippings are spread. Different binder formulations may
for late season work when no embedment is likely befoteave different requirements as their flow behaviour on a
the following spring. road may be different from that through an orifice.
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8.89 Other propertiesmay be given if the tenderer  Failure definitions
considers that may be useful to the Overseeing . . _
Organisation in its consideration of the technical merits8-94 The rest of this section deals with'short term

of the tender. failures: their definition, evaluation, avoidance and
remedies. These failures may be anything from marginal
Description, evaluation and avoidance of failures to catastrophic.

8.90 Surface dreSSing haS falled When it |S elthel’ Whip_off_ The normal removal by traffic Of excess
chippings shortly after the production of a surface

a) nolonger able to meet the needs of the dressing.
traffic using the surface, or

b)  nolonger protecting the structure of the Blacking-up--The appearance of binder at the surface
carriageway from the ingress of water very early inthe life of the dressing, without significant

, _ _ loss of macrotexture.
8.91 Failure occurs in one of three different and rarely
overlapping time periods: during construction or shortlyg|eeding The.exudation of bituminous binder from a
afterwards caused by extremes of weather and/or poofpad/surface, often.accompanied by “bubbling” of the

traffic management; during the first couple of years; or sygface and often spreading to untrafficked areas.
due to old age, which may be any length of time from 5

years after execution. Records exist of surface dressingatting up- The résult of almost total embedment,
performing satisfactorily in excess of 20 years. Early “ysually'in the wheel tracks only.
failures are almost always the result of inadequacies in

one or more of the 4 stages in the production of a " Fretting - Random loss of chippings from a completed
surface dressing on the road. The stages are: surface.dressing.

a)  Specification Scabbing The detachment of both binder and chippings
b) Design after application from the existing road surface.

C) Materials

d)  Execution including aftercare Streaking- Loss of chippings from a completed surface

o _ dressing such that one or more lines appear parallel to
8.92 In a performance specification the last 3 items af@e direction of application.

the responsibility of the contractor and there are good

sources already available from which to obtain advice Tearing- The removal of chippings by traffic at points
and guidance on best practice. Inaddition to this of high traffic stress.

document these include Road Note 39 (1996) for design,

British Standards, Road Emulsion Assogiation Ltd  Tracking- Fatting up or bleeding in wheel tracks caused
(REAL) and manufacturers’ technical information, by channelised traffic.

RSDA advice notes for materials and RN39 and RSDA

code of practice for execution. The specification is the A summary of causes of failure, their avoidance and,

responsibility of the purchaserand advice on where it is possible, their remedies is given in Table 8.4.
specification and the suitability of the existing surface to

accept a surface dressing is given earlier in this chapter.

8.93 All surface dressings fail. eventually. This is due

to a combination of factors including principally:
embedment of chippings, fretting or wear of chippings
and binder hardening. This long term failure is rarely
catastrophicand appropriate maintenance surface
treatment can beplanned in.advance. Surface dressings
do not fail on a fixed time.basis and each site should be
inspected regularly and treated at the appropriate time.
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Failure mode

Cause

Avoidance and Remedy

Whip-off

This normally occurs and is not a failure but can be a
pre-cursor to fretting and if it continues for more than
few days should be monitored

If caused by hot weather then dusting may stop the problem developing.
h Additional sweeping may be required

Blacking up

Occurs where there is sufficient binder in surface dres
system to enable the traffic to draw it up to the surfacqg
the chippings usually when the surface is very hot, oc
before the binder has fully cured

Si;N be a sign of poor design or execution. Binder rate slightly to somew|
diigh. Immediate remedy isto dust at the first sign of it occurring (do not
uiglay). Avoidance: ensure design is correct, checkrate and evenness of

spread of binder and stop work when road surface is too hot, particularly
with cut- back binders. Providing itis not too serious, the excess binder |
weather off during the first winter. It most frequently occurs with cut-bacld
binders, subsequent loss of volatiles willreduce the likelihood of recurrer
High pressure water jetting in.the spring can be used to remove excess
bitumen if it does not weather off over the winter.

hat

Bleeding

Caused by binder from the underlying road migrating
through the surface dressing to be seen first as beads
High road temperatures, low binder viscosity, excess
binder and water pressure stripping binder from
underlying aggregate are usual reasons

L he only avpidance measure is not to surface dress at all. Only remedy

. plane off all binder rich material and resurface or recycle by scarifying with

cement.

s to

Fatting up (in
early life, say
before 2 years)

Binder appearing at the surface caused by the penetr,
of chippings into the underlying surface owing to traffi

Care should be taken to distinguish this from bleeding
the cause is different.

htlosually caused by poor design. The chippings are too small for the

. combination/of road hardness and traffic on the site (check hardness). C

asnly be avoided by proper design. No easy remedy. Sometimes a redres|
using a sandwich construction may work. Water jetting to remove binder
extend life somewhat but problem will recur usually in the next spell of h
weather. The only:long term solutions are either removal of the fatted
dressing using a planer equipped with chisel tips and redressing using a|
correctly designed system or by overlaying with an asphalt surfacing. (A
macadam surfacing will frequently allow the bleeding to recur).

an
5ing
ill

—

Fretting

The random loss of chippings can have a number of
causes. The most usual are too little binder for the siz

too weak a binder for the quantity and speed of traffic

Wrong combination of chippings and binder is a design fault. Check roag
e bardness. Avoid late season work particularly with 14 mm chippings. Be

convert it into a form of double dressing. Check that the binder is adequs

chipping, too little embedment before the'onset of WinIetr,emedy IS to redress the site using the next smaller size of chipping whic

Poor adhesion of chippings to binder can also contrib

tatrong for the site stresses. Check compatibility of chippings and binder U
Vialit plate shock test.

t
h will
tely
sing

Scabbing

The usual cause of this is inadequate site preparation
is due to the presence of mud and other contaminantg
the road surface.

ahlde only way to avoid this is to properly clean the site and if particularly

dradly contaminated with hard mud or other materials, water jetting may
required. Proper preparation is cheaper than remedial action. The only
remedy is spot dress areas when the problem occurs.

Streaking

This is usually due to a malfunctioning binder sprayer|
causing variations in‘rate of spread across the width g
the road. Temperature of binder too low, pressure too
and spraybar height variations are typical causes.

Avoided by proper care. The jet test must be carried out before work eag
f morning, whenever there is change of binder and whenever there has bqg
Iqwvolonged stoppage, particularly if the jets have not been "blown" when {

jets may have become slightly blocked by either cold or broken binder. T

on-site transverse distribution test giving coefficient of variation should bg

used regularly.

en a
ne
e

Tearing

This may be caused by traffic turning sharply (the usu
mechanism), particularly at roundabouts. It also occu
less frequently when heavy vehicles brake hard with
locked wheels. Both causes are most likely to occur it}
early life.of the dressing before the binder has gained
adequate cohesion.

alSurface dressing should not be specified on very small roundabouts use

sarticulated vehicles. If a roundabout is dressed, then the design should b
very carefully carried out, the works executed at an appropriate time of ¢

tieéher at dawn or in the evening when heavy traffic is at a minimum, traffi
control should be particularly well executed until the system has gained
adequate strength. When it occurs where braking is expected, then the s
factors apply. It can also occur at random but this is infrequent and is no
controllable failure.

Tracking

This may occur any time during the life of the dressing
and is the usual made of long term failure. It should n
occur early.in theflife of the dressing.

When it occurs early then the fault normally lies with the design. Where

tchannelised traffic occurs, the design should allow for this, depending on
degree of channelling, and designing the dressing for that higher level.
Similar allowances should be made for very slow moving traffic as the
loading time is longer. Advice on this matter is given in RN39.

Table 8.4 Causes, avoidance and remedies of failure for surface dressing
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9. HIGH FRICTION SUR FACING

Background Specification

9.1 Experience over the last 30 years inthe UK has | 9.5 High friction surfacing systems shall be
shown these surfacings to be highffieetive in reducing specified in accordance with the Specification,
traffic accidents on sites with high tfie density and (MCHW 1) Clause 924 and shall’have a current
skidding risk.Typical sites are the approaches to signall BBA HAPAS‘Roads and Bridges Certificate. The
controlled junctions, to roundabouts and pedestrian minimum polished stone value of the aggregate,

crossings subject to a heavy flow of vehicles. For the determined.in-accordance with BS 812: Rad to
length of high friction surfacing necesgaeference be usediin high friction surfacing systems, shall fpe

should be ”?ade fable 3.1 HD 36 (DMRB 7.5.1) and specified in accordance with HD 36 (DMRB 7.5.1).
accompanying notes.

Installation

Systems in use
9.2 High friction surface treatments are now availablg¢ 9.6 A high friction surfacing system with a
based on a variety of binders, both thermosetting and | ‘eurrentBritish Board of Agrément (BBA HAS)

thermoplastic. Depending on the type of bimtiegh Certificate shallonly be installed by a Contractol|
PSV aggregates - most commonly calcined bauxite - ajé. approved by the BBA and the Certificate Holder s
either broadcast over a pre-applied binder film or an Approved Installer for that system. The

pre-blended with binder and the mixture applied. The | jnsiallation and quality control procedures shall e
resin binders used at present for broadcast systems afe inaccordance with the BBA H2AS Certificate for

€poy, poly_urethane gnd acrylic all of which are each system and the current Method Statement
thermosetting. The binders used for screeded systemsjare

rosin esters which are thermoplastic. SO i Sleh.

9.7 Systems should only be installed on surfaces
9.3 On heavily tréficked sites, the durability of WrtCH are dy, hard and sound, a’.‘d free from dust, oil,
: ' excess bitumen or other contaminants that may cause

different systems can vary grgaflo avoid . .
discriminating against those products/that are suitable !ack of adhesion. Surfaces not suitable for treatment

only for moderately or lightly tfficked sites;and also to mclqde slurry surfacmg,'mlcro-surfacmg, fatted' and
encourage innovation, the BBA HPAS certification multilayer surface dressings and surface dressings over
scheme to assess high friction surfacings has been soft or unsound bases.

introduced. High friction surfacing systems are classifi
during the assessment into three types, as shown in
Notes for Guidance, (MCHW Zjable NG 9/15.

System classification

eéj.S To reduce the risk of premature failure, high
friction surfacing systems are best applied to wearing
courses that have beenftieked for some weeks prior

to installation of the surfacing. Nevertheless applications
to newly laid untréficked wearing courses offéierent

types have been made without any apparent problems.
For reasons that are not entirely understood, on occasion
cracking which extends into the wearing course can be
induced by the application of high friction surfacing.

The risk of this occurring is much greater when the
wearing course is newly applied and ufficked,

Ithough opinions fiier on this point. Provided the high
iction surfacing is well bonded to the substrate and
with the agreement of the Overseeing&hisation, such

constraintsrand the time of year can favour the use of cre:)ckaogr ';'rtn?lgfl:gss’i r:n:g/ dk)tie?i?lidfrlijsgiggn 25#;2?1@
less robust systems, generally thermoplastic hot applie?@hpadg 00d. Anv cracks in excesgs of 0.5mm are thg
materials, for convenience. Until thermoplaSype 1 good. Any )

or 2 systems are available, this should not be permitte(Jj""‘b”'ty of the Cpntra_lctor under _the terms of the
unless safety or other reasons mean there is no guarantee required in the Specification, (MCHW 1)

alternative. In such'circumstances replacement may besub-CIause 924.7.

necessary withintwo to three years.

Life expectancy

9.4 Each type classification has an expected service
life of between 5 to 10years at the maximurffica
levels shown in Notes for Guidance, (MCHWT2ble

NG 9/15.Types 1, 2 & 3 are suitable for very lightly
trafficked sitesTypes.1 & 2 for moderately tificked
sites andlype 1 for heavily trHicked sites. AType 1
system used on a moderately or lightlfficked site can
offer a much extended life, twenty years is not unknowr?r.
Conversely dype 3 system used on a heavilyfficked
site will have a much.reduced working life. Site
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Overlaying concete

9.9 The bond to concrete substrates and therefore the
long term performance can be inferior to that achieved
on bituminous surfacings and the suitability of each
system should be checked by reference to the BBA
HAPAS Certificate.

Overlaying ThinWearing Course Surfacings

9.10 Where thermosetting high friction surfacings -
such as epoxy resin - are to be applied over thin wearing
course systems at approaches to roundabouts and other
highly stressed sites, the deep ‘negative’ texture in the
surface can reduce the coverage of resin binder to such
an extent that the adherence of calcined bauxite
chippings is reduced, resulting in premature chipping
loss.To alleviate this problem, the texture of the area of
thin surfacing to be covered by high friction surfacing
should be reduced during or after laying to between 1 to
2 mm as measured by the sand patch test. This may be
achieved by any suitable means at the discretion of the
thin wearing course system proprigetor example by
additional compaction with vibrating rollers whilst the
thin surfacing is still hot or by the substitution of a
smaller aggregate size in these areas. Alternatively a
suitably sized grit may be applied and rolled in./If the
thin wearing course system is to bdficked prior to

the application of HFS, then 3 mm grit should be applied
and rolled in to provide enhanced short-term skid
resistanceTemporary warning signs may/be appropriate
in such circumstances.

Guarantee

9.11 Atwo year guarantee is required from the
Contractor from the date of opening the surfacing to
traffic. This is linked to minimum performance
requirements set out in the BBA IRAS ‘Guidelines
Document for the Assessment and Certification of High
Friction Surfaces for Highways.’ The guarantee
excludes defects arising from damage caused by
settlement, subsidenceor failure of the carriageway on
which the surfacing has been applied.

Limitations

9.12 High friction surfacings are expensive,

particularly if productivity is #ected by the geometry of

a site and the number of areas to be treated. The use of
cheaper alternatives should be considered fifdra

levels allav, such asiimproved road signs and markings,
improvedstreet lighting, or surface dressing with a high
PSV natural aggregate bonded with a binder capable of
withstanding the braking forces generated.

9/2
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10. SLURRY SURFACING AND MICRO-SUR FACING

Background and are presently undming trials to determine what
) _ _ texture level will be retained. The performance in trials
101 Slurry surfacing and micro-surfacings are of proprietary slurry surfacing and micro-surfacing

mixtures of aggregates and plain or polymer modified systems will determine theif suitability for the site
bitumen emulsions, which may contain fibre additives. classifications and tffic levels to be'set out in the BBA
Slurry surfacings range in thickness from about 2 mm IQAPAS * Guidelines Document for the Assessment and

8 mm and micro-surfacings from about 10 to 20 mm.  Certification of Thin Surfacing Systems for Highways.’
Slurry surfacings are suitable for footways; areas that

are trdficked only occasionally and at low speeds; and | 105 when used on trunk roads including

for traffic Qelinegtion._ Micro-surfacings arermtte_d at motorways, proprietary slurry surfacing and micio-
all r(_)ads, including h_|gh speed roads carrying S|gn|f|(_:a|||t surfaging systems shall have BBA RAS Roads
' classification and the level of ffa in commercial

materials permit only limited surface regulation when vehicles/lane/day to be carried. Prior to the issug of

laid in one pass. If greater surface regulation is o
necessaf, an initial pass may be made to fill in surface Certl_flcates, a Departure frpm Stgndgrd shall be
obtained fromthe Overseeingdanisation before

irregularities, such as minor rutting, followed by a

second pass to provide the complete oyerla slurry surfacings (except those complying with
BS434), or micro-surfacings, are used on scherpes
Specification in the UK.

102 The Specification (MCHW 1) Series 900, with  Benefits
accompanying Notes for Guidance (MCHW 2) in _ _
NG900, sets out the requirements for these materials, Skid Resistance

dividing them into two types: 106 <Reasonable values for micro-texture (ie low speed
skid resistance) and abrasion resistance may be obtained
. Slurry surfacing, Clause 918, covering the thinng®y selection of a suitable aggregate type with a minimum
materials, with aggregate up to a nominal'4 mm Polished stone value (PSV) and maximum aggregate
maximum size. It is an end performance abrasion value (AV) in accordance with Chapter 3 of
specification in which the slurry surfacing may beHD 36 (DMRB 7.5.1). Aggregates with a high polished
in accordance with either BS 434, or if a stone value (PSV) are required for stressed sites such as

proprietary system, with the British'-Board of braking areas, hills or bends. Aggregates with a low

Agrément Highway Authdrities Product Approval 2ggregate abrasion valueAX) are necessary for
Scheme, Roads and Bridges (BBA PI¥S) heavily trdficked sites to reduce the rate of wedigh

certificate for the system. speed skid resistance is determined by micro-texture and
retained surface texture.

. Micro-surfacing, Clause 927, which'is an end
performance specification covering materials witfA\ppearance
nominal aggregate sizes,of 6 mm or more, all 10.7 Slurry and micro-surfacings may be used on road

products requiring BBA HRAS certification. surfaces that have ungene a number of
reinstatements, or significant patching, in order to
103 Proprietary slury.surfacing systems are less thaRrovide a more uniform overall appearance. Slurry and
18 mm in thickness and are.classifiedase A thin micro-surfacings can be used on surfaces that are
wearing course systems as defined by BBAFAS, see fretting, and on those showing early signs of ravelling, to
Chapter 6 ofthe Part. Micro-surfacing usually falls ~ halt further deterioration. Coloured aggregates or

within Type A butmay also be laid thick enough to fall Mixtures may be used for delineating hard shoulders and
within Type B (ie 18 to:25mm). central reserves, or for ffic calming measures where

traffic levels are appropriate.

104 Slurry surfacings may be used on footways and _

on very lightly trdficked carriageways carrying low Conservation

speed tric (ie in areas with a 30 mph or lower speed 108 Planing before treatment is not necessary when
limit). Some micro-surfacings haveffigient initial the profile is acceptable, and ironwork may not need to
surface textureito enable their use on high speed road$e raised for slurry surfacings affighe A
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micro-surfacings. Material usage isdaccomponents are satisfactory conditions it may-take anhour or more.
mixed cold using damp aggregates and noggns Where more than one layer is used howgvafic may
expended on drying and heating the constituents. use each layer as it becomefisiently stable.
Environment Permeability
109 Bitumen emulsions are environmentally frigndl  10.17 Although slurry and micro-surfacings arrest
the emissions being mainly water vapdtutback surface deterioration, most products are permeable to a
solvent is usually kerosene (similar to domestic greater or lesser extent. They should not be assumed to
pardfin), one of the least hazardous low casfamic be entirely waterproof.
solvents.

Structural Stength
Profile 10.18 Slurry surfacings do not increase the load bearing
10.10 Micro-surfacing improves the profile of the capacity of the pavement structure. Thicker micro-
underlying surface, particularly in the transverse surfacings may add to the structural strength of the
direction as these products are spread using a fixed pavement;but any claims made by a system proprietor
screed mounted on either skis or a very short should be confirmed by the BBA HAAS certificate.

wheel- base frame.
Sensitivity toAeather Conditions
Ride quality 10.19 Slurry and micro-surfacings with emulsion
10.11 Micro-surfacing may improve ride qualit binders are sensitive to high humidity and wet weather
particularly if the problem is caused by undulations of during/construction. If heavy rain occurs before the
very short wavelength. Undulations with a wavelength emulsion:hasbroken the surface may be washeg awa
greater than about 1 m may be slightly improved. or if there'is a frost within the first 24 hours, then the
surfacing may be disrupted.
Noise Y _
10.12 Tyre noise is relatively low because slurry Application Techniques

surfacings have low or fairly low macro-texture. , " - ,

Micro-surfacings with a higher texture may.beless 10:2D Slurry surfacing and micro-surfacing with

quiet. How micro-surfacings compare with low noise, | PBA HAPAS Roads and Bridges Certificates shdll

hot paver-laid thin wearing course systems has yet to f}e _Only be laid by Contractors approved by the system

determined. Proprietors. Installation and quality control
procedures shall comply with the requirements of

Preservation Clause 918 and Clause 927, respegyjvaithe

10.13 Slurry and micro-surfacings can be used on Specification (MCHW 1) and with the requiremerjts

surfaces that are fretting, and on those showing early | of the BBA HAPAS Certificate and method

signs of ravelling, to halt further deterioration. statement agreed by the BBA.

Limitations

Surface Rreparation
Macrotextue

10.14 There are currently no slurry surfacings that can10.21 The surface onto which the slurry or micro-
maintain adequate surface texture for high speed roadsurfacing is to be applied should be clean
for more than a few weeks; therefore these materials and free from all contamination. All major depressions

should not be used on high speed roads. and potholes should be repaired. All oil deposits, dust,
loose material, mud or other deposits should be removed
Profile by pressure washing or vigorous sweeping, as

10.15 Slurry surfacing does not improve the profile,  appropriate. Any weeds, moss, lichen or algae should be
either transverse or longitudinal, of the existing surfacesemoved by the application of a residual weed killer
so defects of this:nature should be reduced to acceptablgproved by the Overseeingganisation and

levels before theiruse. subsequent pressure washing or other mechanical means.
If water jetting has been used to prepare the surface, all
Speed‘of works free water should be removed before work begins.

10.16 /Laying slurry and micro-surfacings, particularly Surfaces which have ‘fatted up’ are generally not
the thickervarieties, is relatively slow and the material suitable unless the excess bitumen can be removed by
must be left to break and stabilise prior to opening to retexturing - see Chaptét of this Part. If the excess

traffic. In good weather conditions, warm with low bitumen is not removed, it is likely to bleed through the
humidity, this will take about half an hgilbut in less slurry surfacing.
10/2 February 1999
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10.22 All ironwork, kerbs, edges, road studs, street  Micro-surfacing

furniture and when required, road markings should be 10.27 These products are normally laid in two layers
masked with self adhesive masking matefiatves, oil, with a total thickness up to 20 mm. They contain coarse
sand and similar materials must not be used. Junctionsggregate up to about 10 mm within a continuously
with surfaces not to be treated should be maskedto graded material. They may be laid in two, or

produce well defined, clean joints. occasionally more, layers using continuous flow mixers
and spreader boxes, and therefore can regulate
Weather conditions transverse irregularities to'a considerable extent and

10.23 Application should not be carried out when the arrest fretting and ravelling.

ground temperature falls below 4°C or when standing

water is present. When spreading in hot, dry conditionsl0.28 It is probable that some ironwork will need

it may be appropriate to slightly dampen the surface byesetting because of the thickness of micro-surfacing
means of a mist spyato avoid the emulsion breaking  systems. Care should be exercised in finishing round
too quickly. The surfacing should also be protected fronironwork; to avoid an unsightly appearance. It is normal
the dfects of rain or frost before the slurry or micro-  practice for.ironwork to be raised after the application of

surfacing has developedffaient resistance. the first layer of micro-surfacing because of the fixed
screed in the spreader box, but before placing the second

Equipment layer, so that an even finish is achieved. Although more

10.24 The equipment needed for installation is normally used on road surfaces, these products may also

dependent on the process used and can vary from be usedon irregular footways to improve their shape.
brooms and squeegees used for veneer coats of slurryHand.laying should not be used except in limited areas
surfacing on footways, to integrated mixing and placingvhere it is.not possible to use a spreader box.
equipment used for micro-surfacings.

Slurryssurfacings to BS 434
1.5 mm and 3 mm thick Slurry Surfacing to BS 434
10.25 These materials are most suitable for footways
with an acceptable profile, where the surface is
beginning to fret or is in the very early stagesof
ravelling. They may be mixed on site using a variety of
plant, or for small areas, delivered to site as premixed
material in suitable containers, which may need remixing
or stirring before use. The material may be applied using
a small spreader box (the preferred.method) or.by hand
using squeegees over the existing fogtwae slurry
should be worked into any cracks and up to the edge of
kerbs and street furniture in order to seal the surface.
The final finish should be made with a broom drawn
across the surface in a consistent direction, in order to
give the finished product a-satisfactory appearance. *

Binders

10.29 Materials produced and applied in accordance
with.BS 434 should only use unmodified emulsion
binders as specified in Part 1 of that Standard. The
following are suitable:

Class A4 Rapid Setting or Class K3, capable of
producing slurries which arefigiently stable
during mixing and laying such that premature
breaking of the emulsion binder is avoided, but
developing early resistance to damage bijitra

or by rain.

Class A4 Slow Setting. This can be used where
the rate of set is less important, when the slurry

Slurry Surfacing, 0/2 afd 0/4 Aggates can be expected to dry out naturally before being

10.26 These products are normally laid about 3-6 mm subjected to tfic or to rain.
thick in a single layer and have little regulating afpilit
They may be used on footwaysin exactly the same
manner as BS 434 materials, and also on cycleways a
very lightly trdficked roads (eg on housing estates),

Aggegates
8.3) The aggregates should be crushed igneous rock,
gritstone or slag, blended where necessary with clean

where an existing bituminous surfacing is beginning to sharp naturall_y occurring sand which is free frqm silt,
fret. They are normally mixed in a continuous mixer onCIaly or other fine material. The aggregate grading curve

site and immediately spread using a spreader box towestf]ougd be smooth _and nor: gap graded. (?Iurry s(;;rfacing%
by the vehicle carrying the aggregates, binder andrmixﬁa‘n e very sensitive to the source, grading and type o

The speed of laying can be reasonably fast but, as wit ne aggregate.
all slurries, thetridic must be kept % until it has gained
adequate strength. Itis not normally necessary to adju
ironwork: They generally have a very low surface
texture and shouldmnot be used where high speed
skidding resistance is required.

dditives
.3l Additives normally used to control consistgnc
mix segregation, and setting rate are Portland Cement to
BS 12, hydrated lime to BS 890 and/or chemical
retardants.
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10.32 With natural bitumen as the bindeed Efflorescence can occur during the first 24 hours with
pigmentation is the most common colour used. The  mixtures that use hydrateddime as an additive, and may
amount of filler that can be replaced by pigment has toremain for some time. This is not necessarily an

be restricted otherwise the slurry will be adversely indication of uneven mixing.or segregation and it should
affected, thus colours are not bright. normally disappear after 2 or 3 weeks.
Mixing End Performance Specification

10.33 The precise proportions of each constituent shou
be determined after trials at the plant to be used in the
works.

!LdO.C:Q Clauses 918 and 927 in the Specification
(MCHW 1) and associated Notes for Guidance (MCHW
2) are end performance specifications, with a two year
arantee requirement, normally of two years duration.
most all slurry and micro-surfacing systems are
proprietary products and as such, require certification by
BBA HAPAS. Thus the capability of each proprietary
system to provide the desired performance will be
assessed in advance./The only exception to this is slurry
surfacing which complies with BS 434.

10.34 The binder content by mass should be appropria
to the bulk density of the aggregate. When blast furna
slag is used, the bulk density of the aggregate is
generally less than that of natural aggregates or steel
slag, and a highernget binder content by mass will be
required. (The proportion by volume will be similar in
the two cases).

10.3 The component materials should be measured in
a mechanical mixer and mixed until the aggregate is
uniformly coated with bitumen emulsion and the slurry
is of a consistency that can be laid satisfagtoril

Eté).él) The BBA HAPAS Certificate and method
statement for a product will set out the assessed
performance levels, the site preparation, the mixing and
laying procedure, bond coat requirements ¥, amd
aftercare. The performance requirements for slurry
surfacing to Clause 918 during the guarantee period
relate to wear and to loss of the surfacing, and limits are
t on the exposure of the substrate permitted. Clause

27 for micro-surfacing includes similar limits and in
?ddition, sets limits for the minimum retained texture
depth in the nearside wheel track and maximum texture
decay over the second year of the guarantee period, all
measured by the sand patch test. It is therefore important
that the actual performance of slurry and micro-

10.37 The slurry should be evenly'spread such that thesurfacing systems are monitored and compared against

layer thickness conforms to the design requirements ofthe specified requirements.
the work. Care should be taken to ensure that all surfa
cracks, voids and depressions are completely/illed wit
slurry. The slurry as discinged from the mixer/should
be used without any furtheraddition and should be lai
continuously by a mobile‘mixing machine feeding
directly into the spreader box. In some areas, such as
confined areas on footpaths, central reserves and the
like, it is recognised that the material may have to be
spread by hand. Even so, hand:laying should be avoid
wherever possible.

10.3% If a bond coat is required it should be applied in
accordance with BS 434 Part 2 before the slurry
surfacing is spread. The rate of spread of the bond co
will depend on the surface to be treated. Forbituminou
materials the rate should be within the range 0.15-0.3 |
m? and for concrete surfaces 0.4-0.62/ifhe use of a
polymer modified bond coat may be advantageous on
concrete surfaces.

8.41 Clauses 918 and 927 of the Specification

MCHW 1) call for rheological product identification
dandVialit Cohesion of the recovered binder to be
provided by the Contraatdt is unlikely that

performance can be determined from binder data alone
as systems are highly dependent on the aggregate
grading, its physico-chemical nature and the emulsion
Sgt. However these are all proprietary products and the
data is required for product identification and thereby to
ensure consisteyc

Visual Appearance

10.3 The finished surface should have a uniform
texture and colour throughout the work. The finished
product should be free from blow holes and surface
irregularities due to scraping, scabbing, dragging,
droppings, excessive overlap or badly aligned
longitudinal or transverse jointgariations in the colour
of slurry surfacing can sometimes occur initially but
these tend to stabilise with time, often within 24 hours,
dependant on the weather conditions arffi¢kang.

Volume 7 home page [

Audit Checks

10.2 It should not be necessary to carry out routine
audit checks on proprietary products with a two year
guarantee. Nevertheless if obvious variations in a
product are occurring, then audit tests should be
undertaken to determine aggregate properties and
grading, binder content and binder characteristics. These
should be carried out to check that the product complies
with the requirements of the Specification and, when
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issued, with the requirements of the BBA PKS

Certificate and the system propriesomethod

statement. Non-compliance should be reported to the
Overseeing @anisation and the BBA, and gaf

serious and ongoing, result in the suspension of the BBA
certificate for the system.

Description, Evaluation andAvoidance of Failues

10.43 Slurry and micro-surfacings can fail in a number

of ways.Table 10.1 summarises possible causes of these
failure, suggests how they may be avoided and in some
cases rectified.
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Volume 7 home page [

10/5



Downloaded from https://www.standardsforhighways.co.uk on 02-Apr-2026, HD 37/99 Amendment No. 1, published: May-1999

Chapter 10
Slurry Surfacing and Micro-Surfacing

Volume 7 Section 5

Part 2 HD 37/99

Defect

Cause

Avoidance andremedy

Lack of adhesion
to underlying

Inadequag preparatio and cleaning
of existing surface. Incompatibility

The only way to avoid this is/to ensure that the existing

surface is properly cleaned:If badly contaminated with hatd

e

in,

ore

surface between slurry and underlying road| mud or other materials, water jetting.will be/required. The
is no remedy other than‘remove and repeat the work.
Lack of bond Lower layer contaminated or Check the design of mixture and ensure site is kept clean
betwea layers insuficient binde in the mix There is no remedy except to'remove and resurface.
Failure to set Work done in adverse weather Work should not be carried/out in adverse conditions, ie rd
conditiors or incompatible cold or high humidit. Check the design of the mixture.
constituents Resurface the site in more appropriate conditions or with a
more robust product.
Rapd wear Materid inappropriag to site Openel | Check design of mixture. The material must gaifficent
to trdfic too soonWork done in stability before opening to tilic. Do not work in adverse
adverg weathe conditions conditions. The.only remedy is re-surface the site with a nj
robust product or in.more' appropriate conditions.
Tearing Material insdficiently strong for the | Poor/design of surfacing; reappraise site arfficreonditions.

location or has poor cohesion or po
bond

DIONly remedy is to remove and repeat the work using more
robust materials.

Too rapid set

Poor design of the mix or the work i

5 Redesig the mix.

being carried out in hot weather Keep the existing surface damp or stop work until weathel is
coola.
Pushing Insufficient cohesim or openel too Close therroad to tfic until cohesion has improved; use a
early, or a defective mixture mixture with a higher cohesion. If the mixture is at fault then
the only remedy is to remove and replace with a more robyst
product,
Deformation The desig of the mixture isincorrect | Use @ more deformation resistant mix. Only remedy is to
for the amount of tiffic on the site remowe ard replace.
Bleeding Too much binde in the'underlying Dornot use slurry or micro-surfacing over a very fatty road
surface; too much binder in the mix| surface. Check design of mixture. The only long term regmed
where the new road surface has fatted up due to excess
bitumen in the underlying surface, is to remove theglurr
re-texture to remove the excess bitumen and regappl
Alternatively, resurface using another type of surfacing. If the
mixture is at fault, remove and replace with a redesigned
product.
Fatting up - The sand-filler-binde matrix/s too No remed. Remove and replace with a superior product.

prematue texture
loss

weak to prevent embedment of the
coarse aggregate

1y is

Depression Usually a reflection of a low area in
the underlying layer
Ridge Check that the screed has no notches. Check that the slu
contained and does not flow round the end of the screed.
Longitudinal Usually causd by materid adhering | Ensure the screed is clean and free from adherent material,
tracks to the screed check slurry is not breaking too fast (most likely in hot, dry

conditions)

Colou differences

Many factols can caus colour
differences

Variations in colour may occur as a result of inadequate
mixing or workmanship, or a change in material sources d
their proportionsVariations due to ffiering substrate porosit|
for example, can often be tempagrahe colour becoming
more uniform within a few days.

=

Table 10.1 Defects in Slurry Surfacing
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11. RETEXTURING (Bituminous)

11.1 The wet skidding resistance of an asphaltic road14.6 Disadvantages include:
generated primarily by the microtexture of the aggregate
in the surface. This microtexture is gradually polished a)  retexturing should not be used on unsound roads

by trefic until an equilibrium level is reached. HD 36 where there is cracking or surface irregularities,

(DMRB 7.5.1.3) provides advice on the choice of or on roads'with sealing or overbanding.

aggregate and HD 28 (DMRB 7.3.1) on the standards

for the skidding resistance of in-service roads. b) some processes cannot treat roads with severe
transverse.deformation, such as heavily rutted

11.2 The ability of a surface to maintain adequate surfaces.

skidding resistance at high speeds is governed by the

macrotexture of the surfacing. As a surfacing ages, thec) road surfacing features such as ironwork, white
macrotexture may fall as chippings are embedded into lining'and trdfic detection loops may have to be
the asphalt matrix or substrate or excess binder comes to .avoided orprotected.

the surface. In some circumstances, for example over-

rolling, the chippings in a new surfacing may be 117 The durability of the results of a treatment will
embedded too far and the requirements for texture deptlepend on the type and geometry of road, the quantity
of a new road may not be met. and behaviour of the fific, the aggregate and the rate

of spread of chippings, where used, in the wearing
11.3 Retexturing is the mechanical reworking of a course. Howewe just as a new surfacing will polish
sound road surface to restore either skidding resistancander the action of tffic, the aggregate on a retextured

texture depth or both. surface will eventually polish back to an equilibrium
_ _ skidding resistance level, close to that of the original
Retexturing techniques surfacing. On a high stress site, where there is much

braking and turning, the improvement may last a matter
of months, but, in a low stress site, the same treatment
may continue to show an improvement over the
Yntreated surface for three years or more.

114 The suitability andfectiveness of a retexturing
treatment depends on the condition of the road prior to
treatment. Some treatments can increase both skiddin
resistance and texture depth; others may increase
skidding resistance but reduce texture depth. There ar
also treatments which increase texture depth with little
effect on skidding resistance.

918 The following paragraphs give some comments on
available methods and suggestions on their application
for restoring skidding resistance and/or surface texture
depth.Tablell.1 gives a summary of these methods and

115 Advantages include: suggestions.

a)  conservation of natural resources by reworking afnpact methods
existing surface;
119 Processes in this category involve striking the
b) retexturing may be more economical than some road surface with either hard-tipped tools or hard
traditional resurfacing methods, especially whereparticles. These treatments affeetive where the loss
small areas are to be treated; of skidding resistance is due to polishing affdct
mainly the aggregate particles and the weathered
c) most processes can be carried out at any time ofasphaltic matrix.
year in all but the most.severe weather conditions;
a) Bush hammerigt The road surface is struck by a

d) traffic disruption is reduced compared with number of impact heads with chisel-ended
conventionaltreatments because of short lead-in hammers with hardened tips. This process
times.and the speed of the processes; enhances skidding resistance, but can sometimes

reduce texture depth, depending on the condition

2) can be used asa "stop-gap" measure to treat of the existing road surface and the severity of the
small, high-risk sites. treatment.
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b)

Cutting and scabbling/flailing

Shot blastingThe impact is by steel shot
projected at high speed from a rotating wheel. As

Fluid action

the surface is scoured, both shot and arisings ard1.11 This involves the sufface being subjected to the
recovered and separated, with the steel shot storagfion of a fluid at high temperature or pressure. These
for reuse. This process improves both skidding treatments are not mechanical reworking of the road

resistance and surface texture depth of chipped surface to expose new aggregate surfaces, and as a

rolled asphalt surfacings by removing the
weathered asphaltic matrix and leaving the
chippings (with renewed faces) exposed. There i
a risk of chippings that are not properly

result do not restore skidding resistance lost through the
polishing action of'triic.

%)ther considerations

embedded, sugh as in surface dressing, t.)ecominglllz Although retexturing is:a useful option to consider
loosened by this process, as the supporting matri¥, e, addressing problems of skidding resistance or

is removed.

11.10 This category includes cutting, sawing, grooving,
grinding and scabbling/flail grooving. In the latter case,d)
the cutting action is combined with impact on the cutting
heads.

a)

Grooving/grinding Using diamond-tipped blades
assembled in configurations to suit the patterns of
cutting required. This process can be used/to
provide either discrete grooving patterns or for
bump cutting. The treatmerff@cts macrotexture
and can reduce texture if the blades are in‘a close-
spaced configuration. Microtexture is often
unaffected because the plateaux between grooved
are the original surface.

surface texture depth loss due to the action &fidra
there will always be other factors to be taken into
account.

Some treatments will be more appropriate for
some surfacings than others. For example, an
aggressive cutting or flailing technique would be
inappropriate for a surface dressing or other
surfacing type where small aggregate particles are
relatively loosely bound to the substrate or
surrounding matrix. There would be a risk of the
surfacing becoming separated from the substrate
by direct action of the treatment of water ingress
and frost action.

The dfect of an individual process of both
skidding resistance and texture depth must be
considered in the light of what is required in a

b)  Longitudinal scabblingHardened tips set'into the particular situation. For example, where surface
edges of steel washers are |Oose|y mounted texture is already atan acceptable level or where
Side_by_side and drawn across the road surface ianeaSing it may be UndeSirabIe, a treatment that
whilst being hydraulically loaded. This process does not increase surface texture would be
enhances skidding resistance, by/emoving appropriate.
material from the tops of particles to expose new
aggregate faces, but it reduces surfacetexture €)  Retexturing is mostféective on road surfacings
depth by the same process. that are generally sound. If some sealing action is

required in addition to improved skidding

c)  Orthogonal gooving This consists of deeper resistance or texture, retexturing would be
longitudinal and transverse grooving combined inappropriate. Similayl a surface which is
with scabbling. The skidding resistance is fretting or losing chippings may be damaged
improved but, whilst the surface texture depth is further by mechanical action.
improved initially, the grooves may close up under
heavy traf|ck|ng Furthe’ the regu|ar grooves 11.13 As with all processes, the advice in this Chapter
generated within the road surface can give rise t¢annot cover all contingencies, it is appropriate to get
increased road noise. Although this treatment cagdvice from the contractors when sourcing these
provide significantly enhanced skidding treatments as to details of a particular process and its
resistance, it is'\not apreferred option as it can béuitability for a particular site.
less comfortable for all road users and may reduce
the ride stability of motorcyclists.
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Suitability of treatment [rocesses
Surfacing Original condition: effect
type required from treatment Bush Shot |Grooving/| Longitudinal [Orthogonal |Carbonising | Water-
hammering| blasting| grinding scabbling | grooving jetting
Polished aggregate:good texture a 0 0 0 a O O
recovery of skidding
resistance
poor texture 0 0 0 X X O o
Chipped | Embedded
rolled chippings: good SR o 0 O X 0 0 0
asphalt | recovery of texture
depth
pool SR o 0 O X O 0 0
Excessive noise/ goad SR a X O 0 X X X
excessive texture
Polished aggregate: good texture a X X o X X X
recovery of
skidding resistance
Surface poor texture a o X X X X X
dressing f -~ --=----=---=---=--F---=--f--—=-|--="=-"¢t-"~"~~"-"-"f{-~-~"=—"-"=-"q@--"-"-"-"-71----9
Fatted-up: good SR X X X X X 0 0
recovery of
texture depth
poor SR X X X X X 0 0
Polished aggregate: good texture U 0 0 0 X X X
recovery of
Thin skidding resistance
surfacings poor texture a 0 0 X X X X
Removal of
binder film goad SR (6] O X X X O O
Polished aggregate: good texture g g @] g X X X
recovery of skidding
Close resistance
textured poor texture g g @] X X X X
macadamp = = = = = = = = = == = - = - S o - - - - e - - - m - m e el - m e - e m - — - - - -
Removal of goad SR (0] O X g X g g
binder film
Key: SR Skidding Resistance O Treatment may be appropriate in some circumstances
O Appropriae treatment but dfects will be limited and depend on surfacing condition
X  Notrecommended
Notes: 1 SMTD = Senso Measuré Texture Depth. 2 When referring to skidding resistance, "good" and "poor”

When referring to texture in this context,
"good" and "poor" are approximately the

following: SMTD > 1.2 mm
SMTD <:0:6'mm, poo

, good;

denot abowe or below investigatoy leve respectivey.

Table 112 Appropriate circumstances andrteatments forretexturing bitumen-bound surfacings

General . Except for thin wearing course systems, proprietary surface dressing and, where permitted, stone mastic aspigalt surfaci

note: which have minimum in-service texture depth requirements at the end of their warranty periods, it has not been found
necessary.to introduce standards for in-service texture depth, adequate texture being maintained by erosion of the binder
matrix.”Nevertheless reduced texture may contribute to a reduction in low speed skidding resistance, although not necessarily
to below the investigatory level, and which may be enhanced by an appropriate treatment.
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13. MISCELLANEOUS SURFACING M ATERIALS

131 There are a wide variety of surfacing materials available for compaction and-a minimum depth of
that are not covered in the other chapters of this Part. 40 mm is required even in good cenditions. Ifftcking

These are products that are either ugdiag is very severe, the use of crushed rock fines should be
development or that are little used on trunk roads. specified to obtain gficient resistance to deformation.

. Because tar based material$fsti rapidly with age any
Dense bitumen macadam deformation that occursds more likely to happen in the

first or second summer rather than subsequddénse

tar surfacing has proved to be very durable although its
texture canseduce in time. Because it is little used, the
material is unlikely to be cosffective exceptin rare
instances.

132 Dense bitumen macadam wearing course to

BS 4987 is available with a 6 mm nominal aggregate
size. It has a very low texture depth and therefore it is
only suitable as a surfacing for roads with a low speed
restriction.With good compaction it is reasonably
durable, however its resistance to deformation does nofn-sity Macadams
make it suitable for very heavily ffecked roads

carrying a lage proportion of commercial vehicles. 136 In-situ macadams are proprietary products which
_ are either‘applied as multilayer surface dressings to form
Open graded bitumen macadam a thin surfacing or as graded aggregates onto which a

binder/s sprayed, followed by mixing in-situ, grading
1od compaction. As these are proprietary systems they
will require BBA HAPAS certification.

133 Open graded bitumen macadam wearing course
BS 4987 is available with both 10 and 14 mm nominal
aggregate sizes. They are not howgedesignated
‘preferred mixtures’ in BS 4987. These products have Gpntrolled Texture Asphalt
low strength and their durability is suspect. They are not

suitable as surfacings for high speed or heavily 13.7 Controlled texture asphalt is a surfacing

trafficked roads. somewhat similar to a Dense Bitumen Macadam. It is
_ designed to be placed with an initial texture depth that

Close graded bitumen macadam will be maintained for the life of the surfacing. As yet it

does not provide an adequate initial texture depth to
ermit its use on high speed roads and it is also
xpensive. Controlled texture asphalt contains a mixture
of two aggregates with significantlyftérent resistance
o to abrasion; typically with aggregate abrasion values in
durability is theref‘?Te suspect. Fur';he'rmore these the ratio of 2:1. The grading of the material is based on
products are sensitive to small variations in binder _the packing properties of the selected aggregates to give

co_ntent and aggregate grading with the resultthat the'ra mixture with a controlled void content and surface
void content can fluctuate from one load to the next

. ) . . texture. Once thetget grading has been selected and
unless tight control is exercised.at the mixing plant. In

thei ot 1o def i tal the binder content determined, production tolerances
consequence, their resistance to aetormation must alsg, 4,6 1o pe more precise than those specified for British
be suspect and they af€ not suifable for use on heaV”yStandard materials. Controlled texture asphalts are

trafﬂ(_:ked _roads. In addition, as_the texture dep_th proprietary and will therefore require BBA HPAS
obtained is low they are not.suitable as surfacings for certification

high speed roads.

134 Close graded bitumen macad& BS 4987 is
available in both 10 and 14 mm nominal sizes. They a
designated ‘preferred mixtures’ in BS 4987, however
their void content can be relatively high and their

. Cold laid materials
Dense tar surfacing

38 Cold laid materials are being developed for
éermanent reinstatements as a result of the
‘Specification for the Reinstatement of Openings in
Highways’ issued by the Highways Authorities and
Utilities Committee (HAUC). A number of products
have HAUC approval for use in the reinstatement of
0t1renches on roads carryingffia up to 30 msa.

135 Few suppliers carry tar routinely and the materia
is generally only available to/special ordenhe only
permitted use of dense tarsSurfacing is in vehicle
standing or parking areas to take advantage of its
resistance to fuel spillage, wherefimspeeds are 1o,
and significant texture depth is unnecegs@ense tar
surfacing(DTS) should comply with the requirements
BS 5273 with a coarse aggregate content of 50%. The
narrow temperature range specified limits the time
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