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PAVEMENT

« highway pavement IS a structure comnsisting of superimposed
layers of processed materials above the natural soil sub-grade,
wihose primary function is to distribute the applied vehicle loads
to the sub-grade. The pavement structure should be able to
provide a surface of acceptable riding quality, adequate skid
resistance, favourable light reflecting charactenistics, and low
noise pollution. The ultimate aim is to ensurne thait the transmitted

x stressess due: to wiheel! load are sufficiently reduced;, so that they
will not exceed bearing capacity of the sulbgrade.

» Tivootypessaff pavementss are: genenallyy recognmized as serving this
purpose, namely flexible pavements and rigid pavements.
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REQUIREMENTS OF A PAVEMENT

An ideal pavementi should meet the following; requirements:.
Sufficiently thickmess to distribute the wheel load stresses to a:safe
value on the sub-grade soil,

Structurally strong to withstand all types of stresses imposed upom it,
Adeqguate coefficient of friction to prevent skidding of vehicles;
Smooth surface to provide comfort to road users even at high speed;,
Produce least noise from moving vehicles;

Dust proefrsurfacesothat tract:safetydsnot impaired byreducing
visibility,

Impervious surface, so that sub-grade soil is well protected, and
Loeng design life with low maintenance cost.




TYPES OF PAVEMENTS

The pavements can be classified based on the
structural performance Into two, flexible
pavements and rigid pavements. In flexible
pavements, wheel loads are transferred by
grain-to-grain contact of the aggregate through

the granular structure

p—
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» Flexible pavements wiill transmit wheel load stresses to
the lower layers by grain-to-grain transfer through the
points of contact in the granular structure. The wheel
load acting on the pavement will be distributed to a
wider area, and the stress decreases with the depth.
Taking advantage of this stress distribution
charactenistic, flexible pavements normally has many

layers. Hence, the design of flexible pavement uses the
concept of layered system.
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FLEXIBLE PAVEMENTS

Tack Coat Seal Coat —* F'rimT coat

Surface Course (25-50 mm)

Binder Course (50-100 mm) -

Base Course (100-300 mm)
Subbase Course (100-300 mm)

Compacted Subgrade (150-300 mm)

Matural Subgrade




TYPES OF
PAVEMENTS
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Layers in Flexible Pavement

Interface
Treatments
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Stress Distribution Through Granular Layers



TYPICAL LAYERS OF A AEXIBLE PAVEMENT

» Typical layers of a conventional flexible pavement
Includes seal coat, surface course, tack coat, binder
course, pnime coat{, base: course;, sub-base course,
compacted sub-grade, and natural sub-grade Seal Coat:
Seal coat is a thin surface treatment used to water-proof
the surface and to provide skid resistance.

« Tack Coat: Tack coat 1S a very light application of
asphalt, usually asphalt emulsion diluted with water. It

provides proper bonding between two layer of binder

course and must be thin, uniformly cover the entire
lace. and set very fast.




TYPICALLAYERSOF AFLEXIBLE PAVEMENT

» Prime Coalr. Prime coat 1S an application of low viscous
cutback bitumen to an absorbent surface like granular
bases on which binder layer iIs placed. It provides
bonding between two layers. Unlike tack coat, prime
coat penetrates into the layer below, plugs the voids,
and forms a water tight surface.

» Surface course is ithe llayer dinectlyy m contact with
traffic loads and generally contains superior quality

materials. They are usually constructed with dense
halt concrete(AC).



TYPICALLAY
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SOF AFLEXIBLE PAVEMENT

» Iti providess characteristicss suchi as: friction, smoothness, drainage, etc.
Also it will prevent the entrance of excessive quantities of surface
water into the underlying Ibase, sub-base :and ssub-grade, It must be
tough to resist the distortion under traffic and provide a smooth and
skid- resistant riding surface, Itt mustt be: water proof to protect the
entire base and sub-grade from the weakening effect of watern:

» Bindencaurse:

» Thisslayerprovidessthiecbulk: ofi the: asphalt: concrete: structurne. It's chief
purpose is to distribute load to the base course The binder course
generally consists of aggregates having less asphalt and doesn't require
quality as high as the surface course, so replacing a part of the surface
course by the binder course results in more economical desigm.




TYPICAL LAYERS OF A FLEXBLE PAVEMENT

» Basecounse:

» Thecbaseccoursecissthe: layen of mateniall immediatelyr beneati the surface of
binder course and it provides additional load distribution and contributes to
the sub-surface draimage It may be composed of crushed stone, crushed slag,
and other untreated or stabilized matenials:

% Sulb-Base caurnse:

» Thecsubkbaseccoursecissthieclayerroft material! beneathn the: base course and the
primary functions are to provide structural support, improve drainage, and
reduce the intrusion of fines from the sub-grade in the pavement structure If
the base course is open graded, then the sub-base course with more fines can
serve as a filler between sub-grade and the base course A sub-base course is

not always needed or used. For example, a pavement constructed over a high

qualiity, stiff sub-grade may not need the additional features offered by a sub-
se. In such situations; sub-base counse: may not be: pravided!.




TYPICALLAYERS OFAH_EXIBLEPAVEMENT

Sub-grade

« The top soil or sub-grade i1s a layer of natural
soll prepared to receive the stresses from the
layers above. It Is essential that at no time soil
sub-grade 1s overstressed. It should be
compacted to the desirable density, near the
optimum moisture content.

p—
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RIGID
PAVEMENTS

» Rigid pavements have sufficient flexural strength
to transmit the wheel load stresses to a wider
area below.

»x Compared to flexible pavement, rigid pavements
are placed either directly on the prepared sub-
grade or on a single layer of granular or
stabilized material. Since there is only one layer
of material between the concrete and the sub-

grade, this layer can be called as base or sub-







Paving Quality Concrete (PQC)
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PAVEMENT
% Soils

» Pavements are a conglomeration of materials.
These materials, their associated properties, and
their interactions determine the properties of the

resultant pavement. Thus, a good understanding

of these materials, how they are characterized,
and how they perform 1is fundamental to
understanding pavement. The materials which
are used In the construction of highway are of
Isealnterest to the highway engineer.




» Soil 1S an accumulation or deposit of earth material,
derived naturally from the disintegration of rocks or
decay of vegetation, that can be excavated readily with
power equipment in the field or disintegrated by gentle
mechanical means in the laboratory. The supporting
soil beneath pavement and its special under courses is
called sub grade. Undisturbed soil beneath the
pavement is called natural sub grade. Compacted sub
grade is the soil compacted by controlled movement of
heavy compactors.

p—
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SOIL

» TThe wite wrange ©@f soil types available as
highway construction materials have made it
obligatory on the part of the highway engineer
to identify and classify different soils.

» Broadly, the soil types can be categorized as

Laterite soil, Moorum / red soil, Desert sands,
Alluvial soil, Clay includiing; Black cottiom soil.

p—
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SOIL

» Gravel:IThésesarecoarse-materialsawithviparticleisizeundem2:36mm mm
with little or no fines contributing to cohesion of materials.

» MaoeruminThesearecproducts soffdeecampasition andi weathening, of the
pavement rock. Visually tihese are similar to gravel except presence of
higher content of fines.

« SisisTheseare finer thianisand,| brighterrim color as compared to clay,
and exhibit little cohesion. When a lump of silty soil mixed with water,
alternately squeezed and tapped a shiny surface makes its appearance,
thus dilatancy is a specific property of such soil.

« Claysis Thesecanecfinerrthan siltss. Clayey, soils: exhibit stickiness, high
strength when dry, and show no dilatancy. Black cotton soil and other

expansive clays exhibit swelling and shrinkage properties. Paste of clay

ith water when rubbed in between fingers leaves stain, which is not

-Silts.




TESTSON SOIL

» Sublgradelsoiliissamnintegral lpartiofi the: noad! pavement structure as it provides
the support to the pavement from beneath. The sub grade soil and its
properties are important in the design of pavement structure. The main
function of the sub grade is to give adequate support to the pavement and for
this the sub grade should possess sufficient stability under adverse climatic
and loadingconditions; Therefore; iti is veny essential to-evaluate:the:

» sublgradel by conducting teststs.

» The testssuseddotevaluateithetstrength propertiesrof:soils may: beibroadly roadly
divided into three groups:

»  Shear tests

» Bearing tests
% Penetration tests




CALIFORNIA BEARING RATIO TEST

» California Bearing Ratio (CBR) test was developed by the California Division of Highway
asialmethod of classifyling and:evaluatingiseilssubigradeand:basecoursed materialsi for
flexible pavements:iCBR testgan:empirical test, has beenmuseditocdetermine-the material
properties for pavement designiiEmpiricalvtestsimeasure. theipstrengthsof theimaterial
andrarné notla tnue:representationt of ithe resilient:imodulus:hlt issilapenetration test
whernein-a istandardupiston; havingananeatofi 31im2(er-50 :mm odiameter)pis tised to
penetrate), the usoil at gcstandardhrateilofit 1.25amm/nninute.oTheZ Spressurenup:. toha
penetration-ofd 2.5 mmiandit'soratia . to the bearingsvalue ofba tistandard crushed rock
Is:termed asithe CBRCInimosticases;sCBR decreases asthe apenetrationdncreasess The
ratieati 2 mmrpenetration:is used’as theiGCBR.In:somei case;dthetratiolat Simmimay: be
greater dhansthatat12:5hmmiclfithisioccuns, theratioat 5 mm should be used: The CBR
iISi@aimeasurecof Tresistanceiof: anmateriabtoqpenetration ofmstandard plungentinder
contriolled idensityanc moistulriedconditions:dTheitesteprocedires. Shouldt beostrictly
adheredif dighldegreerofi reproducibility as desired.iheiCBR téstimay The conductechin

re-moulded:ar iundisturbed specrmeniirthedaboratony:The tést islsimple-andihasdseen

extemsively hinvestigated:nforel fieldecorreldtionsicof cflexibleorpavement-le ithickness
| nt.
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PLATE BEARING TEST

» Plate bdaringtest-is usedstalevaluatéithe suppoent-capability: bf sub=gradesghases
anekin someicasesyrcomplete pavenient. Data:fram theitestsrare applicable for
the»ldesign fof tbothe flexiblebandfrigid cpavementspdn:iplates bearing: btestina
compressiverstress: istapplied to thel soillor pavement layer thnoughhrigid hplates
relatively darge\size anditheideflectionslare measuredcfonvarious stress:values:
Thedeflection levelds generaly; limited\toianlow valueoin théwarder of: order of
1.25 to 5 mm and so the deformation caused may be partly elastic and partly
plastic due to compaction of the stressed mass with negligible plastic
deformation. The plate-bearing test has been devised to evaluate the
supporting power of sub grades or any other pavement layer by using plates of
larger diameter:

» Thelatesbéaningtestiwassoriginallyymeantito find! the: modulus of sub grade

reaction in the Westergaard's analysis for wheel load stresses in cement

concrete pavements.
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PAVEMENT

» Aggregates

« Aggregate: iss a1 colleetive: terim forr tihe mimneral materials such as
sand, gravel, and crushed stone that are used with a binding
medium (such as water, bitumen, Portland cement, lime, etc.) to
form compound materials (such as bituminous concrete and
Portland cement concrete)) By walume, aggregate generally
accounts for 92 to 96 percent of Bituminous concrete and about
70 to 80 percent of Portland cement concrete. Aggregate is also

used for base and sub-base courses for both flexible and rigid
pavements. Aggregates cam either be natural or manufacturedi







DESIRABLE
PROPERTIES”

» Striengthth

» Theiaggregates:useddn:topylayersanecsubjected itoo(i)) Stress: actiom due: to traffic wheel
load, (ii) Wear and tear, (iii) crushing. For a high quality pavement, the aggregates
should posses high resistance to crushing, and to withstand the stresses due to traffic
wheel load.

» Handness:s

» Theraggregatestusedsinithe surface course anessubjectedito constantrubbing ofilabrasion
dueato>movingtraffic.n Theaggregates shauld hesharddenough-to:resisththe rabrasive
actionvcausedbyathe mevementsvofitraffics Therabrasivelaction is:severe \wwhen vsteel
tyredivehiclesimoves over the aggregates exposed-at.theitopsurface.rface.

% Toughness:

% Resistance: of the aggregates tooimpacttisstermedias: toughness: Aggregates; used in the
pavement should be able to resist the effect caused by the jumping of the steel tyred
wheels from one particle to another at different levels causes severe impact on the

aggregates



DESIRABLE
PROPERTIES

» Shape-efaggregateses

w Aggregates-which lhappen tafalllinnasparticularrsize: range: may have rounded, cubical,
angular;, flaky or elongated parnticles. It is evident that the flaky and elongated particles
will have less strength and durability when compared with cubical, angular or
rounded particles of the same aggregate. Hence too flaky and too much elongated
aggregates should be avoided as far as possible:

» Adhesiemwithibitumenn:n

% Thewaggregates used:in bituminous pavementsshouldhave lless-affinitywith/water when
comparech withi bituminousinmatesrials,.otherwiseyithethbituminous. coating cam the
aggregate will be stripped o in presence of watefi:

% Durabilityty

% The preperty: of aggregates to withstand adverse-action off weather:- is called soundness.
The aggregates are subjected to the physical and chemical action of rain and bottom

water, impurities there-in and that of atmosphere, hence it is desirable that the road
aggregates used in the construction should be sound enough to withstand the:

cliomn




AGGREGATETESTS |

» In order to decide the suitability of the aggregate for use in
pavement construction, following tests are cartiied!

out:

Crushing test

Abrasion test

Impact test

Soundness test

Shape test

Specific gravity and water absorption test
Bitumen adhesion test

X X X X X %X %X x




AGGREGATETESTS |

» Crushing test

» One of the model in which pavement material
can fail is by crushing under compressive stress.
A test Is standardized by 1S:2386 part-1VV and
used to determine the crushing strength of
aggregates. The aggregate crushing value
provides a relative measure of resistance to
crushing under gradually applied crushing load.

I The






ABRASION TEST

» Albbrasiom testt Is cannied out to test the hardness property
of aggregates and to decide whether they are suitable
for different pavement construction works. Los Angeles
abrasion test is a preferred one for carrying out the
hardiness property and has been standardized in India
(1S:2386 part-1N/). The principle of Los Angeles abrasion
test is to find the percentage wear due to relative
rubbing action between the aggregate and steel balls
used as abrasive change:

p—






AGGREGATE TESTS

« Impact test

« TThe @ggregate impact ftest Is carried out to
evaluate the resistance to impact of aggregates.

« Aggregates to be used for wearing course, the
Impact value shouldn't exceed 30 percent. For
bituminous macadam the maximum permissible
value Is 35 percent. For Water bound macadam
base courses the maximum permissible value

.ifined by IRC Is 40'percent!
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AGGREGATE TESTS

« Soundness test

« Soundness test Is Intended to study the resistance
of aggregates to weathering action, Dby
conducting accelerated weathering test cycles.
The Porous aggregates subjected to freezing and
thawing are likely to disintegrate prematurely.
To ascertain the durability of such aggregates,
they are subjected to an accelerated soundness

st as specied in 1S:2386 part-V..




AGGREGATE TESTS

» Shape:tests:

» The: panticle: shape of the aggregate mass is determined
by the percentage of flaky and elongated panticles in ii.

« AAQoregates wwhich sare fflaky @r elongated are
detrimental to higher workability and stability of mixes.

x The flakiness index is defined as the percentage by
weight of aggregate particles whose least dimension is

less than 0.6 times their mean size. Test procedure had
been standardized in India (1S:2386 part-1))

p—
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AGGREGATE TESTS

« The flakiness index Is defined as the percentage
by weight of aggregate particles whose least
dimension Is less than 0.6 times their mean size.
Test procedure had been standardized in India

(1S:22386 part-I) The elongation index of an

aggregate Is defined as the percentage by weight

of particles whaose: greatestidimension(length) )iss

1.8 times their mean dimension. This test Is

applicable to aggregates larger than 6.3 mm.

il also specified in (1S:2386 Part-l)).




AGGREGAIE TESTS

» Specific Gravity and water absorption

» Tihe specific gravity and water absorption of
aggregates are important properties that are
required for the design of concrete and
bituminous Mixes.

p—



AGGREGATE TESIES

Property of aggregate Type of Test Test Method

Crushing strength Crushing test IS : 2386 (part 4) -1963
Hardness Los Angeles abrasion test IS : 2386 (Part 5)-1963
Toughness Agoregate impact test IS : 2386 (Part 4)-1963
Durability Soundness test- accelerated durability test IS : 2386 (Part 5)-1963
Shape factors Shape test IS : 2386 (Part 1)-1963
Specific gravity and porosity | Specific gravity test and water absorption test | IS : 2386 (Part 3)-1963
Adhesion to bitumen Stripping value of aggregate IS : 6241-1971

Table 22:1: Tests for Aggregates with IS codes




PAVEMENT
MATERIALS

» EpRdiay construction, primarily because of their

oxceletus mRRAIND: hAACtelistiCSendng, Walefor
proofing -properties »and relatively iow -cost.

Bituminous!materialsiconsists of:bitumenfiwhichoisablack
or‘dark colouredsolid'orviscous'cementations'' substances
consists “chiefly" ‘high' “molecular-"weighthydrocarbons
derived from distillation-of petroleum or natural asphalt,
has, adhesive  properties,, and s soluble, in, carbon
disulphide. Tars are_. residues from the_destructive
distillation,,of .organic, substances. ..such.as .coal,
wood or petroleum and.are.temperatune,sensitive
' Bitumen will be dissolved in
gore unlike tar.




PAVEMENT

¢« Production of Bitumen

¢« bitumen is the residue or by-product when the crude
petroleum 1s refined. A wide variety of refinery
processes, such as the straight distillation process,
solvent extraction process etc. may be used to produce
bitumen of different consistency and other desirable
properties. Depending on the sources and
characteristics of the crude oils and on the properties of
bitumen required, more than one processing method
may be employed.




DIFFERENT FORMS OF BITUMEN

» Cutbackibittuimenn

» Narmall practice: iss to heat: bitumem to reduce its viscosity. In some
situations preference is given to use liquid binders such as cutback
bitumen. In cutback bitumen suitable solvent is used to lower the
viscosity of the bitumen. From the environmental point of view also
cutback bitumenris preferréd. fhe sohventfiramtthe bituminoustimatenial
widleevaporatecandothe: bitumen: Willibind thE aggregate. aCuthack
bittimen isbusedcfor coldiweather bitumineustread lconstnuectionrand
mairtenanee. dFhe distillateshused fordpreparationcof fceuthack ibitumen
arelnaphtha;kerosene, dieseh oil kand:furnatcesoil.oiThene are different
types-of cuthack bitumenslike rapidccuring(RC)) i imedivm cuning; (MC),
andiislowcouring(I(8C). RClislrecommended fokC surfacerdressinganad

atchwork:ssing and patchwork.
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PAVEMENT

% BitumenBmulsion

» Bitumen emulsion is a ligquid product in which bitumen is

suspended in a finely divided condition in an agueous medium
and stabilised by suitable material. Normally cationic type
emulsions are used in India. The bitumen content in the emulsion
Is around 60% and the remaining is water. When the emulsion is
applied on the road it breaks down resulting in release of water
and the mix starts to set. The time of setting depends upon the
grade of bitumen. The viscosity of bituminous emulsions can be
measured as pen IS. 888719955 Three: typessoft bituminous
emulsions are available, which are Rapid setting (RS), Medium
setting (MS), and Slow setting (SC).
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PAVEMENT

» Bituminous primers

» In bituminous primer the distillate is absorbed
by the road surface on which it is spread. The
absorption therefore depends on the porosity of
the surface. Bitumen primers are useful on the
stabilised surfaces and water bound macadam

base courses. Bituminous primers are generally

prepared on road sites by mixing penetration

bitumen with petroleum distillate.
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PAVEMENT

» Modified Bitumen

% Certain additives or blend of additives called as
bitumen modifiers can improve properties of
Bitumen and bituminous mixes. Bitumen treated
with these modifiers 1S known as modified
bitumen. Polymer modified bitumen (PMB)/
crumb rubber modified bitumen (CRMB) should

be used only in wearing course depending upon
the requirements of extreme climatic variations.
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REQUIREMENTS OF BITUNMEN

» The:déstrablé: propertiessoft bitumen dependi om the mix type and
construction. In general, Bitumen should posses following
desirable propertiges.

« The: bitumem should! not be highly temperature susceptible:
during the hottest weather the mix should

» nobthecome-toa>softt an unstable;, amd during cold weather the mix
should not become too brittle causing cracks:

« The viscosity of the bitumem at the time of mixing and
compaction should be adequate. This can be achieved by use of
cutbacks or emulsions of suitable grades or by heating the
bitumen and aggregates prior to mixing;,

« Therec shiould! be: adeguate: affinityy and adhesion between the

and aggregates used in the mix.




TESTSON BITUMEN

» There are;a:numbercof tests to;assess the: propertiescofibituminousimaterialsaTheals. The
following tests are usually

conducted to evaluate different properties of bituminous materials:.
1. Penetration test

2. Ductility test

3. Softening point test

4. Specific gravity test

5. Viscosity, test

6. Flash and Fire point test

7. Float test

8. Water- content test:

9. Loss on heatingtest;

W W M W X X X X %X X




PENETRATION TEST

« ltitmeasures sthiec handnesss arr saftnesss ofi bitumem by measuring, the depth in
tenths of a millimetre to which a standard loaded needle will penetrate
vertically in 5 seconds. BIS had standardised the equipment and test
procedure. The penetrometer consists of a needle assembly with a total weight
of 100g and a device for releasing and locking in any position. The bitumen is
softened to a pouring consistency, stirred thoroughly and poured into
containers at a depth at least 15 mm in excess of the expected penetration. The
test should be conducted at a specified temperature of 25° C. It may be noted
that penetration value is largely influenced by any inaccuracy with regards to
pouring temperatune; size of the needle, weight placed on the needle and the
test temperature.

» Agradeiof40/50bitumencmeans the ipenetnationvaluelis:ims the rangei40: to050
at’standard:testconditionsions.

« [Mihobclimates;a dower penetrationigradeisipneferred:d.
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DUCTILITY TEST

« Ductility is the property of bitumen that permits
It to undergo great deformation or elongation.
Ductility I1s defined as the distance Iin cm, to
which a standard sample or briquette of the
material will be elongated without breaking,

« The ductility value gets affected by factors such
as pouring temperature, test temperature, rate of
pulling etc. A minimum ductility value of 75 cm

. has been specified by the BIS.






SOFTENING POINITTESTS T

» Softening point denotes the temperature at which the
bitumen attains a particular degree of softening under
the specifications of test. The test is conducted by using
Ring and Ball apparatus. A brass ring containing test
sample of bitumen is suspended in liquid like water or
glycerine at a given temperature. A steel ball is placed
upon the bitumen sample and the liquid medium is
heated at a rate of 5° C per minute. Temperature Iis
noted when the softened bitumen touches the metal
plate which is at a specified distance below

p—
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SPECIFIC GRAVITY TEST

» I paving: jobs;, to classify a binder; density propefity IS of great
use. In most cases bitumen is weighed, but

» Whenm used! with aggregates;, the: bitumemn is converted to volume
using density values. The density of bitumen is greatly inuenced
by its chemical composition. Increase in aromatic type mineral
Impurities cause an increase in specific grawvity:.

« Thecspecificogravityy off bitumen iss defined! as: the: ratio of mass of
given volume of bitumen of known content to the mass of equal
volume of water at 270 C. The specific gravity can be measured
using either pycnometer or preparing a cube specimen of

bitumen in semi solid or solid state. The specific gravity of
itumen varies from 0.97 to 1.02.




VISCOSITY TEST

« Viscosity denotes:the fluid propertyyofibituminoussmaterial land! it is a measure
of resistance to flow. At the application temperature, this characteristic greatly
influences the strength of resulting paving mixes. Low or high viscosity during
compaction or mixing has been observed to result in lower stability values. At
high viscosity, it resist the comp active effort and thereby resulting mix is
heterogeneous, hence low stability values:

« And @talow wiscosity instead of providingiauniformofilmovercaggregates; it cwill
lubricateithe-aggregate particlesticles.

» Qpnificec type: viscometerss are: used! to indirectly find the viscosity of liquid
binders like cutbacks and emulsions:

» Thecviseosityyexpressedin secondss iss the: time: takem by tihe 50 ml bitumen

material to pass through the orifice of a cup, under standard test conditions

and specified temperature:. Viscosity of a:cutbacki:canbe-measured\withh eithen

4.0 mm orifice at 250 C or 10 mm orifice at 25 on4Q0° C.




VISCOSITY




FLASHAND HREPOINT TEST

» At high temperatures depending upon the grades of
bitumen materials leave out volatiles. And these
volatiles catches fire which iIs very hazardous and
therefore It Is essential to qualify this temperature for
each bitumen grade. BIS defined the flash point as the
temperature at which the vapour of Dbitumen
momentarily catches fire. in the form of ash under
specified test conditions. The fire point is defined as the
lowest temperature under specified test conditions at
which the bituminous material gets ignited and bunns:




FLASH AND HREPOINT




FLOAT TESIT

« Normally the consistency of bituminous material can be
measured either by penetration test or viscosity test.

» But for centaim range: off cconsistencies, ithese tests are not
applicable and Float test is used. The apparatus consists of an
aluminium float and a brass collar filled with bitumen to be
tested. The specimen in the mould is cooled to a temperature of
50C and screwed in to float. The total test assembly is floated in
the water bath at 50°C and the time required for water to pass its
way through the specimen plug is noted in seconds and is
expressed as the float value.







WATER CONTENT TEST

w It is desirable that the bitumen contains minimum
water content to prevent foaming of the bitumen when
It IS heated above the boiling point of water. The water
In a bitumen Is determined by mixing known weight of
specimen in a pure petroleum distillate free from water,
heating and distilling of the water. The weight of the
water condensed and collected is expressed as
percentage by weightt cof ithe original sample. The
allowable maximum water content should not be more
than 0.2% by weight.

p—



LOSS ON HEATING TEST

» When the bitumen IS heated it loses the volatility and
gets hardemed. About 50gm of the sample is weighed
and heated to a temperature of 163°C for Shours in a
specified oven designed for this test. The sample
specimen IS welghed again after the heating period and
loss in weight IS expressed as percentage by weight of
the original sample. Bitumen used in pavement mixes
should not indicate more than 1% loss in weight, but
for bitumen having penetration values 150-200 up to
2% loss in weight is allowed.

p—



TESTS OF
BITUMEN

Table 23:1: Tests for Bitumen with IS codes

Type of test

Test Method

Penetration Test

[S: 1203-1978

Ductility test

[S: 1208-1978

Softening Point test

IS: 1205-1978

Specific gravity test

[S: 1202-1978

Viscosity test

: 1206-1978

Flash and Fire Point test

: 1209-1978

Float Test

Determination of water content

[S: 1210-197
7

8
[S: 1211-1978

Determination of Loss on heating

[S:1212-1978
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