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EXECUTIVE SUMMARY

. There are different types of asphaltic concrete mixes used in road
construction depending upon the type of road and vqurhe of traffic carried. The

asphaltic oohcrete is very costly therefore its use should be made very carefully and

- judicially.

The type of asphaltic and asphaltic concrete mixes range from very
expensive types such as mastic asphalt to relatively Iow cost measures as surface

: .dlressmg. Mastic asphalt is an ideal form of bituminous mix. It has high stiffness and

= ' strengt'h and is highly resistant to deformation. It is extremely durable and dense and

is less susceptible to weathering to which bitumen are vulnerable in hot climates. Hs
disodva_ntages include low skid resistance and very higfh construction cost.
E
. A good quality mix ‘is a fine balance of quantities of aggregates and
"bitumen. Increase of bitumen content in the mix woul'd result in impervious mix but
susceptible to-rutting. On he contrary mixes with low biitumen content would be prone

to fatigue cracking undéi‘ repeated loads and also the surface would be permeable.

The choice of mix, therefore must be done very carefully depending
upon the .intended use of the road. Various types of%mixes described in the report
would give a déep insight of the subject to the reader. |

The choice and design of the mix therefore must be done very

- accurately and suiting to environment and traffic conditjons.




Various types of asphaltic concrete mixes dsed in road construct!on
have been discussed in the report. There are many types of premixes which have_
been evolved in different countries to suit local and environmental circumstances and'

lt would be useful to have help from thls report. whlle making use of any mix.

Thére are different properties of the mix such as flexibility, stabili'ty':,:.
' 'w'orkability, impermiability, stiffness, *skid resistance and Raveling etc. All th’ésEé:
' propert:es depend upon the quality and quantity of aggregate and bitumen. A, table

giving summary of requ!rements of Asphaltic mixes is given at the end of the report. -
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1: OBJECTIVE OF THE STURY

The objectivé of the report is to co‘mp't!é at one place various types of

asphaltic concrete mixes used in road construction. As there are different types of mixes

- used as a wearing course and as base/sub-base in roadconstruction, but their use

- depend on many factars such as traffic, environment and economics. However, it is rare to

. find description of various types of mixes. their composition etc. at one place. This repaort

gives description of various types of asphaltic concrete mixes so that the reader may have

- information about mixes at one place.

~ 2: METHODOLOGY
This is basically a desk study. Therefore literature has been referred from

- different soﬁrc_es. Relevant books from NTRC library and M.Sc lhesis of NTRC officers

o who undertook laboratory studies were also consulted while writing the report.

3 : INTRODUGTION

Various types of mixes are used in road construction depending on the

'stablilty of the mix according to load induced stresses on the road. Asphalts or hot process

" asphalts are- mlxtures of mineral aggregate, filler and bltumen which are processed at
. temperatures as high as 230 C. In-situ, asphalts distribute traffic stresses primari_ly:'_'f_
through the fine aggregates ffilter /bitumen mortar. Therefore, to

' resist deformation under the imposéd stresses, the mortar must have high stiffness; this is

- achieved by using a relatively hard bitumen and a high filler conlent. In service, asphalts

are 'impermeabl'e and very durable. Two types of asphalts are used namely Hot Rolled
Asphalt (HRA) and mastic asphaft HRA is widely used §n the surfacung of major roads, .
whereas the use of mastic asphalt in road construction is Ilmited to specialist applications,

e.g. to provide resistance to abnormally heavy loadings. lo provide a waterproof
- _ : ;
membrane, etc. :

' i



4 : MASTIC ASPHALT

Mastic asphalt consists of a mortar of bitur!pen and fine aggregate.aod'a
proportlon of coarse aggregate. F:rst hand-laid mastic asphalt was applied sucoessfully as
a covering to foot 'ways in Paris in 1835. This was forlowed by its introduction into London'
the following year. There are records of a number of important streets in the Clty of_
London laid with mastic asphalt between 1870 and 1873, including Lombard Street
Moorgate Street and Carter Lane. Following the success Wthh was achieved usmg mastlc
asphalt, its use grew and in the years following the 1914- 18 war it was applied extensuve!y
on town and country roads as well as city streets. ' 5 _ i

The aggregaie gradation of mastic asphait C(‘ nsists of fines between 40%to

5% passing the 75 mzcron sieve and no more than 3% retained on the 2.36 mm sreve
The percentage of coarse aggregate added varies depending upon the applloahon

Normaily the aggregate is mixed wrth either a 25 per or 15 pen bitumen.

.The manufacture of mastic asphalt is somewhal complex. It can be carrled

out in a single process only when the material is to be usecl:mmedfate!y, in such a case aII_

S the aggregate is combmed with the bitumen in a Iarge mixer equipped with slow rnovmgE

blades. Otherwise only the fine aggregate is mixed with the bitumen, producing a mo_rtar
which is cast into 25 kg b]ooks and left to cool. These blocks can be stored and supphed
to sites when required. They are then re- melted in a special mastlo mixer, together Wath
the de5|red proportion of coarse aggregate. - _' |
Mastic asphait is normally hand-laid by skilted and experienced asphalters
who use wooden floats to ‘work' the material at temperatures between 175 C and 230 C
until it has stopped flowing. Thicknesses may vary between 20 mm and 50 mm, aocordmg'
to the intended end use lts |mpermeab|llty is assured by the fact that the void conten{ ofi;-
the laid material is generally below 1%. These stringent requirements - and the relatlveiy.'
small areas normally laid at any one time - have in the past ruled oul maohlne Iaying |
The high peroentage of fines in mastic asphalt gives a smooth surface w1th
poor skid-resistance properties. To increase the latler, a variety of treatments may be
applied. Rolled-in pre-coatﬁed chippings are used for busy road surfaces in the same way
: ae with rolled asphalt' the chippings are applied while the material is still plastic enough to
.aliow partial but secure embedment and are rolled in using eilher hand or light power;

rollers. On foot ways and other lightly-trafficked surfaces. the desired finish may be



obtained by épplying sand, using the floats. Another methdd, particularly used for
rﬁuitistory car park surfaces, is to roll the surface with a_‘ medium size roller while it' is stil
~hot.. '
In marly ways mastic asphalt is the ideal form of bituminous premix. It has a
_high stiffness and strength and is highly resistant to deformahon It is extremely durable
and belng dense and voidless, is less susceptible {o the' ‘weathering to Wthh bltumens are
vulnerable |n warmer clfmates It has two d|sadvanlages for use on roads. One is ils
smooth surface which becomes very slippery when wet This disadvantage can be
~ overcome by rolllng precoated chippings into the surfacef whilst the asphalt is still warm, by
surface dressing, or by the appllcat!Oﬂ of some otha;r anli-skid treatment. The other

disadvan‘ta-ge is its relatively high cost. ,
’ g !

5 : ASPHALTIC CONCRETE

i
t

: i
The design of asphaltic concrete mixtures starts with the assumption that the:
particle size distributioﬁ of the aggregate should be|such as to produce the highest
possible compacted density in the aggregate fraction of the mix. For this purpose the aim

“ is normally to use a Coniinuous!y graded aggregate follc wing a Fuller curve.

L]

|

The Ful‘ler curve is derived from the formusa
| P = 100 x (d/D)" 0.5 |
Where P is the percéntage of aggregate passiing sieve size d, and D is the
maximum size of aggregate in the mixture, This formula was derived by Fuller and
Thompson (1907) in an investigation of-the relahonshnp between the compacted density of
Portiand cement concrete and the grading of the aggregate used in its manufacture
Typical grading limits for aggregate in asphaltic concrete, as recommended by the Aspha[l'
Institute. The bitumen used for asphaltic concrete is normally in the range 60-100 pen. '
- Mixtures of aggregate of the chosen grading and bitumen of the selected
penetration grade_ are evaluated using the Marshall lesting procedure. This testing
" procedure has beeh standardized both in the USA and in the UK. The relevant standards

are.
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COMPOSITION OF ASPHALTIC CONCRETE (ASPHALT INSTITUTE)

T

Sieve Sizes 37.5 | 25.0 | .19.0 12.5 | 9.5
Percen!age by Mass of Total Aggregale Passin

50 100 - -
37.5 - 90-100 100 - -
25 - 90-100 100 ‘ - -
19 56-80 - 90-100. | 100 -
12.5 . - 56-80 . : 90-100 100
9.5 e - - 56-80 C 90-100
4.75 2353 . 29-59 35-65 44-74 55-85
2.36 - 15-41 19-45 23-49 |  28-58 32-67
1.18 s - - - -
0.60 - - - - -
0.30 4-16 5-17 5-19 5.21 7-23
0.15. - - - -
075 ° 0-5 1-7 2-8 ! 2-1

~ Asphaltic A 3-8 3-9 410 | 411

Cement, Weight % ' o

of Total Mixture .

. In con5|der|ng the total grading characterrshcs.of an asphalt paving rmxture
the amount passmg the 2.36 rnm (No.8) sieve is a srgmfrcant and convenient field control :
poant between fme and coarse aggregate Gradlngs approgaching the maximum amount_’i_::
permitted to pass the 2.36 mm (No) sieve will result in pavement surfacas'having':';;'

' comparatlve!y fine texture, whrle gradirrgs approaching the minimwm amount passing. t_he‘-}~

2.36 mm (No.8) S|@ve will result in surface with comparativelyl coarse texture. |
The materlal passing the No.200 sieve may cbnsmi of fine particles of tha_'E
~ aggregates or mlneral filler, or both. It shall be free from organic matter and clay partrcles. -
~ The quantity of asphalt cement is g'iven in termg of mass p‘ercen! of the tdlai :-‘
~ mixture. The wide differeﬁde in the specific gravity of various aggregales, as well a's'_-__'__?_"
aon‘s-idérabie difference in absorption, results in a comparatively-Wide range in the timitingaz.-.'_
_:'_amount of asphalt cerrl;eht"spe_c_’éfied. The amount of asphalt required for a given m'ix!u'r'e.
should be determined by appropriate labgratory testing or on the basis of past experiencé_.;-'
with similar mixtures, or by a combination of both. One method being the ASTM D1559.
"Marshall Testing Procedure” and the other is BS 598 (1985) "Sampling and Examination:
of Bituminous Mixture for Roads and other Paved Areas. Part 3, Methods for Design and
Physical Testing". |
The two mathorjs are similar, the British baing more detailad in an attempt to -

improve the consistency of result obtained from this rather complex testing procedure. The
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R results-ef the Marshall Test are shown graphically-in nggure 5.1. A range of mixtures is

" prepared in the faboratory and compacted byra standard_{method (a dropping hammer) in a
- cylindrical test mo.uld 101.6 millimeters in dierheter iand 87.4 millimeters high. The
compacted density is then measured. Therefore, the schtmen at a test temperature of 60
| C, is mourited hbrizontaliy between special jaws and a!compresswe load is applied at a
constant tate of strain of 50 millimeters per minute. The ‘,mammum load (the Marshall’

; Stability) and the ameunt of strain at maximum load (the Flow Value) are recorded. Careful

temperature: control is neceséary at all stegee sinceeorfnpactability', stability and flow are

alf inﬂuencéd'by .changes"in the viscosity of the bitumen In the mixture.

~ Tests afe \(Ii'one with mixtures containing a range of bitumen contents,
" triplicate tests at each bitumen'eontent,'to derive mean values of density, stability and
" flow. A typical set of results is iI_IUStrated in Figure 5 1.'Th_ese are used to derive an
‘eptimum bitumen content and an indication of the density to wﬁich the asphalt should be
'coﬁlpacted on'the road. |

~ Asphaltic concreté derives its slrengih and slability primarily throrugh

‘aggregate interlock and to a Iesser extent through lhe sandffiller/bitumen mortar. The

composition of asphaltic concrete is determmed by theiU.S. A Asphalt Institute Marshal?

mix design procedure the object of which is to arrive at an eoptrmum bitumen con_tent for

maximum stability and -densi‘ty This results in .an economicel blend of aggregate and

bltumen having high stablhty under traffic and good durability in service, while at the same
tsme being sufﬂmentfy workable to lay and compact to a typlcal void content of 3% to 5%
- Bitumen contents are similar to those of dense and’ close—graded Macadams but harder
" Ibitumens are geﬁerally'used i.e. 70 pen and 10d een Duriﬁg laying, the compaction of
 the material has to be careful!y controlled to ensure that the maximum compacted density

is achteved



Fig 5.1 MARSHALL TEST GRAPHS

.



' 6: HOT ROLLED ASPHALT

Hot Rolled Asphalt (HRA) surfaci,ngs were traditionally made with natural
sands with varying proportions of larger crusheo stone parlicles added according to the
use intended. The essential feature of rolled asohalt surfacings is that they consist of a
matrtx of fine aggregate and bitumen in which coarser aggtegate is incorporated i.e. the

aggregate is gap-graded as opposite to the continuos grading of asphaltic concrete, The

3 matrix provides a dense, impermeable and flexible quality to the surfacing. Its stability and’

. resistance to deformation is enhanced by using some what harder bitumens than are used

B in asphaltic concrete The proportion of coarse aggregate affects the surface texture of the -

.materlal when laid. W|th mixtures containing 30 per cent or less of coarse aggregate, the
compacted surface is smooth and rough surface lexture, which is needed to produce an
. adequate remstance to skidding on high speed roads, us provided by rolling in precoated

chippings to give a complete cover over the surface Flgure 6.1. This provides an adequate

' texture depth and also contr;butes to resistance to deformation. It is this material which is

,needed for the surface of motorways and other busy roads. On more lightly trafflcked

- roads, m:xtures contalmng 45 - 50 per cent of coarse a‘ggregate are used. These have a

coarse surface texture providing an adequate resistance to skidding without the use of
w ‘precoated chippings. The compasition, mixing and !ay:ng of rolled asphalt mixtures is

prescrlbed in the foilowmg Brat:sh Standards:

BS 594 (1985) ‘Kot rolled asphalt for roads and other pa]ived areas.

Part 1 Constiuent materials and asphalt mixtures.
Part 2. Transport, laying & compaction of rolled asphalt. |

This specmcation includes surfacnngs base-courses and bases of rolled

- asphalt, and the composstlon of these defined in terms pf grading of aggregate, hardness

of bitumen and bitumen content. In this current British Standard there is an alternative
.‘method of designing rolled asphalt surfacings using thg Marshall testing regime and the
- method of carrying out the test a.nd reporting the results. Typical compositions for rolled

. asphalt surfacing mixtu_res are shown in Table 6.1.




In countries with different climates, it will be desirable to employ the MarShall.
testung procedure to obtain an indication of the likely suitable range of bitumen contents
~refining the specnfucatlons as expenence is gained in pract:ce "Changes in the nature of
the fines fractton parttcularty between natural sand and crushed rock fines, can have a
Iarge tnﬂuenoe on the requsred batumen content. ' _

It is generalty recognized that these m:xtures are more durable and flembte
| than the conttnuously graded asphaltic concretes. They are also less sensitive to mlnor
. vanataons in bitumen content and they are easier to lay and compact to their ftnal denstty

on the road These are advantages that recommend their use in hot climates but they can
'be more sensitive to deformation under heavy trafflc in hot weather and careful demgn of'

'}'rthe‘msxture. is necessary to avoid this risk.




|
| -
Fig 6.1 PRE - COATED CHIPPINGS

l




F!g 6.2 SURFACE TEXTURE OF ITOT ROLLED ASPHALT " (HRA)
| (HEAVILY CHIPPED)

1n




Fig 6.3 -HOT ROLLED ASPHALT
(LIGHT CHIPPED)
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Table 6.1
ROLLED ASPHALT WEARING COURSE MIXTURES

_'.' (TAKEN FROM BS 594 1985 PART 1)

' Composition of Design . ?erqentage by Mass of Total Agg'regale Passing Test Sieve
Type F - : ‘
Column number . 7 8 9 1- 10 11 12
De?%’;ﬁ::ggs(i’f ’E;’;gir”a' 013 (b) 30/10 30/14 4014 | 4020 50/20
. BS test Sieve (mm) ‘
28 - - . - 100 100
30 - 100 100 95-100 | 95-100
14 . 100 85-100 90-100 50-95 35-80
10 : 85100 | 60-90 50-85 : .
6.3 100 60-90 - - -
236 95100 | 60-72 | 60-72 | 5062 | 50-62 | 8447
6 80-100 45.72 4572 35.62 35.62 25-47
212 25-70 15-50 15.50 10-40 10-40 530
075 - 13-17 8-12 8-12 610 | 6-10 4-8
Maximum % of Agg;;egate .. . ) |
et W P O IR IR N
tgas! Sieve
' ; i Minimum Target Binder
L Cantent % by mass of 9 70 6.5 63 53 53

‘Total Mixture (C)

a) . The mixture devsignali'on numbers (e.g. 0/3 in'column 7) refer to the.
nominal (ﬁoars_q,-aggregale content of the mixture/nominal size of the

Ll(_l}{']iﬂ(jmll:! e ”H:i frel vt e tmn'uu'-llwlrrlr
(b)  Suitable for regulating course. R
_ , S i
' |

.(ci) . In areas of the cbuntry where prevailing condiiionsfare characteristicall _
y e
Jdltlon of a further 0.5% of RE i

blnder may bs beneficial to the durabltlily of the weTrlng courses.

. coider and wetter than the national average the a

~ With gap graded rolled asphal E_""'ls the properties of the sand-

Euﬁacmgs

tracking tests have demonslrated that there are large dttfgarenc,eb in both the IE"%IE-,[(JHLG to
_ 1



| deformation and the op'tr'mijm bitumen contents of lrlrxlures made with different sands, all
conforming to'the'grad'ing limits of BS 594 Brien (1978) has developed a .method of using
the Marshall testing procedure for evaluating the sand-filler-bitumen mortar which is
_ particularly useful in evaluating the potential of Iocally‘ aﬁailabie natural sands and
' crushed rock fines, .for use in rolled asphalt eurfacings Optimum bitumen contents are
: .. determmed from tests on sand-filler-bitumen mixtures and the qualities of the mixtures with
" dlfferent sands are compared by using the Marshall @uohent i.e. the ratio of Marshall
Stability to Marshall Flow. Mixes usmg crushed rock flnes generally have a higher stability
than those made with natural sands but they. are Ieés workable and more difficult to
: compact There are some circumstances in whrch it is usefui to use mixtures of crushed
rock fines and natural sand to produce adequate resestance to deformation combined with

ease in spreadmg and compactlon

Rolled asphalt bases and basecourses are specified in terms of aggregate
grading, hardness of bitumen and b!tumen content. With all forms of asphalt premix,
- satisfactory compactton requires that the maximum stze!of aggregate in the mixture should
never exceed half of the thickness of the layer in whlch the mixture is used. Laboratory
studies and full scale road experfments have establlswed that rolled asphalt bases are

~ extremely strong; durable and suoerior to other forms ofibase.

_7: COATED MAICADAMS
Coated Macadams made with tar are the oIIdest form of coated materiat used.

" The earllest record of its use was in Gloucestershlre |L 1832 and in Nottinghamshire in’
1884. Bitumen macadam began to be used when bltumen became available at the turn of
the century The term macadam perpetuates the memory of the famous Scottish’ road
engineer, John Loudon McAdam. McAdam understood that lo optimize the strength of a
layer of crushed aggreg.ate it was necessary to use aggregate of a mixture of sizes, i.e. a
g'raded aggregate, Using this technique macaoam appreciated that the spaces between
the larger aggregate would be filled with smalier.aggregate producing a layer of relatively
. open-textured interlocking aggregate. It was the manufacture of open-textured bitumen
ano tar ma-'cada_m mixes, a development of McAdam's principle, that was the foundation of

the growth ‘of the coated materials industry in the middle of the twentieth century.



e

The composition of coated macadam is shown diagrammaticatly in figure 9.1,

- . The mixture can be divided lnto three aggregate fracttons and the bitumen. The functions

of the constituents can be summarlzed as follows, ? _
- . coarse aggregate provrdtng the matn sketeton of |nter|ockrng aggregate to
d|stnbute the trafflc Ioads | o : ‘ |
o fine. aggregatej fills or, parttally fills the vonds in the ooa(se aggregate skeleton;
. .‘ filler; increases the vnscos;ty of the btnder thereby reducrng the risk of: bltumen
| draining from the aggregate; combined with the bit imen the filler assists to fill sma_l_ll
- - bitumen' acts “‘as a tobricant during compaction and also as a waterproofing. a'n'd“
: bondmg agent in serwce in dense Macadams it atso assrsts to fill the voids and

" provide strength to'the mix.

| | , .
: OPEN AND MEDIUM-GRADED MACADAMS |
I | i

" These are used for both base- -course and v eartng course mixes. The-main

(=]

- feature of these mixes rs that they have a low fines content which results in good-

. ___and only to a I|m|ted extent by the bitumen. One of the m;

workability during laying, who void contents after compagtion of 15% to 25%. To.-pre'vent

ingress of water into the road structure a waterproof membrane such as a surface dressing

is necessary. | . _
- - The strength of the material is provided in he main by aggregate lnter!ock
in functtons of. the bltumen is to

| prowde tensile Strength at the top sunace to prevent toss of the ftne aggregate from the

. sur‘face when heavily stressed by traffic. The mix is usually bound by 200 pen or 300 pen

:bttumen or a cutback bltumen the choice of bitumen dependlng on the mtensny of trafftc
and the t;me of year the matenat is laid. . ) _

The texture of a weartng course plays a major role |n its. skrddtng resistance.
Open and medium-textured Macadams provide satisfactory texture for tlght and medtum
~ traffic condttlons e. g private drtves car parks, playgrounds, etc. This type of matertal
does not contnbute significantly to the strength of the overall road structure. |

The permeable nature of this type of mix has been used to advantage on
atrfteid runways and on heavtty lrafficked roads to prevent aquaplanlng and reduce spray.
These are known as frtctton course when used on airfields and pervrous macadam when'

14



used on highways. Pervious Macadams were introduced; into BS 4987 for the first lime in

the 1988 revision of this standard. - i

9.': DENSE AN-lj CLOSE-GRADED MACADAMS

Dense macadam roadbases and basecours tjave been used in substantial
quahtities in the last 25 years in major road construction and are suitable for the heaviest
traffic conditions. The high fines content resuits in a deﬁse material, typically 5% to 10%
void content, whlch has good load spreading properties high resistance to deformanon
" and is sufficiently flexible go resist cracking under repeatgd loading.

| In BS 4987: 1973 14 mm and 10 mm "dense’ macadam wearing courses
were specified. However, these two materials (Eigure 1) have a relatively high void
'éontent and are certéirl!y not impermeable. In the 1988 edition of BS 4987 these two
rﬁaterials haverbeen renamed ‘c!o‘se'—graded macadam fnd a news 6 mm dense wearing
course mix of lower void content was introduced. Dense @and close-graded wearing course
mixes are only suitable for light and medfum traffic ca{eg{ories as they do nol possess the’

Io-ng—term durability nor the high-speed skid resistance] required for the heaviest traffic

~ categories. Dense and close graded Macadams are diagramatically shown in figure 9.1 o



i
i

"Fig 9.1 DENSE MACADAMS WEARING COURSE




0: HEAVY DUTY MACADAM

_ Densé?iﬁitumen macadam has served well. as a high strength roadbase and
' basecourse on most heavily trafficked roads for a quarter of a century. However lo cope
with the pred!cted increase in traffic loads, even slronger roadbases will be. requ1red with
greater re_smtance to permanent deformation than Qradltlonal roadbases One such
material is -heavy .duty macadam .(HDM) which is based on dense bitumen macadam’

| rpadbase but inr:orporates a harder grade of bitumen (50 pen).an'd a higher filler content
6%, | ' | |
~ These two ch'anQes in the,_compoéition,ini:re'a"se the dynamic stiffnéss by a

factor of up to 3, This enables a 10% to 15% reduction in roadbase thickness to be made
to that used for conventional dense macadam roadbase, for equivalent performance.
R"'educed thickness with equivalent performaﬁce Is. altradtive for reconstruction work where
existing levél's, shallorrv g',ervice ducts of limited bridge iheadroom may dictate the use of
"L thirm'er fhén normal cons}ructioné. Alternatively, retaining the same th'ickhess will 'rés_ult,in

a corréspondingly longer life.

11 : FINE-GRADED MACADAMS

Prior to the tntroductlon of BS 4987 1988 this materia-l was: called fine cold

asphaft However despite this name this material falls within the macadam category. The
majority of fine-graded Macadams are manufactured usmg.200 pen or 300 pen bitumen or
100 pen cutback bit’u‘merr and therefore they require to be ‘Iaid and compacted at 80 C to
100 C. However, heavily cutback grades are pfoduced for cold laying and depot storage.

| _ When néwI;r laid, fine-graded macadam has a high void content and it is thus
sﬁsceptible to the éffects of water. Therefore, care should be taken in fhe ‘s"e"léc'tion of the
'aggregate The . v0|d ‘content gradual!y reduces under trafflc and the mix ultrmately
becomes |mpervaous The material is usuafty laid 15 mm to 25 mm lhrck and will thus
remove small irregularities in the road profile when used as an overlay. The material
provides little add.it_ional sfrength to the road structure. In view of these points a sdund énd
preferabiy'impervious.s_urface is required. In addition, a base' of good regularity is required

beneath the material as it is prone to problems if laid at variable thickness.



12 : SURFACE DRE_SSINGS

Surface dressi_ng is a sirnpfe process. It comprises the spraying of a film of
bitumen or tar on the road surface followed by the aopiica:t'ion of a layer of stone
chippings. The bituminous film seals and binds the road surface and the chippings provide
.a durable and non-skid running surface for traffic. Surface dressings do not restore the
riding cfuality of ari-'u‘neven'road surface nor do they make a.direct contribution to the
structurat strength of a pavement In new construction their purpose is to provide a durable
vand waterproof running surface. In maintenance they have several functions. One is to',
restore the non-skid properties of a surfacing that has hecome slippery, but the maost

|mportant lies in their use to preserve the structural mtegru!y of flex:b]e pavements against

o the destructive gction of traffic and weather.

<. of anew pavement. S

L In hot cllmales it is usually the upper layers'of pavements that deterlora!e-
. | most rapidly. The bltumen blnder in the surfacing weathers more rapfdly in the prevalhng
| h;gh temperatures: than in temperate zones. This weatherlng is partlculariy repld in
bituminous premlxes in which the brlumen is present as only a thin film on the aggregate

'In an asphaltic concrete made with 80 - 100 penetration grade bitumen, the bitumen near."
the exposed .surface can weather to less than 20 pen. w;lh:n two or three years. Such
weathering frequ'entlly becomes evident as a network of fihe cracks in the surface of the
asphalt. The asphalt loses its ability to accommodate the sjrains. imposed by the' transient
deflections of the pavernent under heavy traffic loads and.!in climates stresses. It is quite

. common for such signs of pavement distress to appear within the first five years of the life -

o ‘In arid climates these cracks may spoil the appearanCe of the road surface.
but they are of no |mmedrate engrneertng srgnlfrcance But in chmales Where the annual
~cycle mcludes periods of heavy rain, farlure to seal thege cracks can have expensrve'

consequences V\[ater entenng through the oracks accumulates in the upper layers of the

pavement Before |t has trme to drain away, powerful hydrodynamtc slrasses are " -

generated under trafﬁc Ioads pothofes develop and spread rapldly Much of lhe value of
the lnvestrnent in the road can be lost in early drsrn!egratlon of the pavement. o

Herein lies the particular value of su'rface dressang. In surface dressings the

bitumen is present in much thicker films than those in premixed bituminous surfacings.

Several advantages follow from this. Surface dressings are irnlnediately eliective in

1%



"'rsealihgirany cracks against the entry of water. because

itﬁe bitumen film is relatively thick,

the surfacing is better able to accommodate film in surfece dressing prolects the bitumen

in-an underlying premix from the rapid weatherlng that’ can oceur in‘'exposed premlxes

in many developmg countries, the 1arge m\estment |n new road building over

the last four décades has not been backed upto with ai

oompara_ble effort in maintenance

to pi”evenf‘the road pavements from deteriorating. Surface dressing is the most important

component in such’ preventatlve mamtenance It seema llkely that, because of the more

rapid weatherlng of bituminous surfacmgs in hot chmates surface dressmg has an even

more important role than it has had in bunldmg up the networks of bltumlnous surfaoed

[
roads in countrles wath more temperate climates. There are reasons why preventanve

maintenance has been madequete in many countries.

E find dlfflculty |n assess:ng its value in the systems the

priorities in road mamtenance and rehabilitation,

i
One is that transport economists

y have developed for determining

1@



. SUMMARY OF REQUIREMENTS OF ASPHALTIC!MIXES

Requirements

. Aggregate

L
) £

_ Bnd’_@r Grade .

Binder

- Cortent

| stabiiity

1 Dehse_ C-}rad'ing High'Texture _ '

Ha‘rd 7

“Tow.

T Flexibility

. Dense Grading

‘Softffor thin carpel)

High. ..

" Workability |

Roﬁndeq | .

Hard for'thi'c'k Céi'rbe!)

Durability

Dense Grading

Soft

High

1mpe_rméability

* " Dense Grading

High

Stiffness

bense Grading

Low

Safety(Skid

('Reéistant.) '

. Hafd Texture

Hard

Low

Revelling

Soft

High
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RECOMMENDATIONS

' Based on the study of literature on various types of asphaltic concrete mixes,

following recommendations are made:

1. Intended use of asphaltic mix must be kept jn mind while designing the mix; for
example, light duty traffic or heavy duty traffic, the road has to serve.
t . . |
g Various factors stch as Io’adéng," temoera{ur‘e'and quality of aggregate used in the
"asphaltic mix must be taken into account,
| 3 . Normally, asphaltlc concrete having dense gradlng with hard grade bitumen shouid
be preferred on heavy duty roads especially an hot climates. Alternatlvely, gap
; graded mixes W|th sllghtly hlgher bltumen contenti may be used.
- 4., A good quality asphaltic mix is fine balance of aggregates and bitumen, therefore
care must be exercised in selection of binder Jrade and binder content e.g. mi'x
_ stiffness increases when hard grade bitumen i? used with relatively less binder

' I
content and dense gradmg Sumrnary table provides a good guide line for the mix

' propertles 3
‘E.
i




_ REFERENCES

"~ Road Building in Tropics, State of the Art, Review-9 by R.S. Millard, 1993.

b

" The Shell Bitumen Hand Book, Shell Bitumen, UK, 1990.

_'nghway Pavements, -Training Course prepared by Prof. Gilbert Y. Baladi,
'Organlzed by Nallonal nghway Authoraty ‘1995 |

Resistance to' Deformation of Bituminous Mixes by changing Course Aggregate and
keep;ng Course to Fine Aggregate Ratio Constant M sc TheS|s by - Mohammad
Naeem 1993 '

N
M




