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CEMENT CONCRETE ROAD:
 Due to excellent riding surface and pleasing appearance, the cement concrete roads are used.
 It is also true that life of a cement concrete road is much more than any other type of construction.
Drawbacks:
 It requires high initial investment and the method is not adopted for stage construction
 A minimum period of 28 days curing is required before the cement concrete could
 Sub-grade is prepared and checked atleast two days in advance of concrete.
 It is kept in moist condition at the time when the cement concrete is placed.
Placing of forms:
 Steel forms are of MS channel sections and their depth is equal to thickness of the pavements.
 The sections have a length of atleast 3m except on curves of less than 45m radius.
 When set to grade, the maximum deviation of the top surface from a straight line is not exceeded by 3mm.
 Wooden forms are dressed. These have minimum base width of: 10cm for slab thickness – 20cm 15cm for slab
thickness over 20cm
Batching of Materials and Mixing:
 The FA and CA are proportioned by weight in plant and placed in the hopper with necessary quantity of cement.
 The mixing is done in batch mixer.
 The batch of cement, FA and CA is led together into the mixer.
 The water for mixing is introduced into the drum within the first 15sec of mixing.
 The mixing is commenced within one and half min after all materials is placed in the aggregates mechanically
interlocked by rolling and the voids filled with screening and binding material with assistance of water.
Construction Procedure:
1. Preparation of foundation for WBM course
2. Provision of lateral confinement
3. Spreading of course aggregate
4. Rolling
5. Application of screening
6. Sprinkling and grouting
7. Application of binding material
8. Setting and drying
Foundation Preparation:
 It may be either sub-grade or sub-base or base course.
 It is prepared to required camber, dust and loose materials are cleaned.
On existing road, the depression and pot holes are filled and the corrugations are removed to the required grade and
camber.
Provision of Lateral Confinement:
 It is to be provided before starting WBM construction
 After rolling the dry screening are applied gradually over the surface to fill the interstices in three or more
applications.
 Dry rolling is continued as the screening are being spread and brooming carried out.
Sprinkling and Grouting:
 After screening the surface is sprinkled with water, swept and rolled.
 Wet screenings are swept into voids by hand brooms.
 Additional screenings are applied and rolled till the coarse aggregate are well bonded and firmly set.

Application of Binding Materials:
 After screening and rolling, binding material is applied at uniform and slow rate at 2 or more layers.

 After each application of layer, the surface is sprinkled with water and wet slurry swept with brooms.
 This is followed by rolling with 6 to 10T roller and water can be applied to wheels to wash down the binder materials
that sticks to the roller
Setting and Drying:
 After final compaction, the WBM course is allowed to set over – night.
 On the next day “hungry” spots are located and are filled with screenings or binding
 When the unevenness exceeds the specified limits, the detective area with minimum of 10m2 is reshaped with
added material or fresh material and recompacted properly.
BITUMINOUS MACADAM:
Scope:
Construction in a single course, of compacted crushed aggregates premixed with a bituminous binder, to serve as a
binder course.
Material:
a) Bitumen
b) Aggregates
c) Shall consist of crushed stones, crushed gravel.
d) They shall be clean, strong, durable and cubical in shape.
e) Proportion of materials
Bituminous content – 3 to 3.5% of the weight of total mix.
Preparation and transportation of mix:
a) Preparation in hot mix plant with adequate capacity that can yield proper and uniform quality with thoroughly
coated aggregates.
Penetration grade 65. In case of non – availability of this grade, 80/100 grade may be used.
b) Coarse Aggregate:
Stone polishing value not less than 55. Maximum value of water absorption 1.0%.
c) Fine Aggregate: Passing – 2.36mm sieve Retained – 75micron sieve.
d) Filler:
Aggregate rock dust Hydrated lime or Cement
The plasticity index shall not apply if filler is cement or lime.
Construction operations:
a) Preparation of base:
Prepared, shaped and conditioned to the specified levels.
b) Surface is thoroughly swept, clean free from dust and foreign matter.
c) Tack coat:
d) Opening to traffic:
It is opened to traffic after completion of final rolling when the mix has cooled down to surrounding temperature.
TEST ON AGGREGATES:
Various tests which are done on aggregates are listed below.
a) Water Absorption
b) Aggregate Impact Value
c) Aggregate Abrasion Value
d) Aggregate Crushing Value

WATER ABSORPTION
This test helps to determine the water absorption of coarse aggregates as per IS: 2386 (Part III) – 1963. For this test a
sample not less than 2000g should be used.
Apparatus: Wire basket – perforated, electroplated or plastic coated with wire hangers for suspending it from the balance,



Water-tight container for suspending the basket on to one of the dry clothes and gently surface-dried with the
cloth, transferring it to a second dry cloth when the first would remove no further moisture. The aggregates should be
spread on the second cloth and exposed to the atmosphere away from direct sunlight till it appears to be completely
surface- dry.The aggregates should be weighed (Weight ‘A’).
 The aggregates should then be placed in an oven at a temperature of 100 to 110oC for 24hrs. It should then be
removed from the oven, cooled and weighed (Weight ‘B’).
Formula:
Water absorption = [(A – B)/B] x 100%.
Two such tests should be done and the individual and mean results should be reported.
AGGREGATE IMPACT VALUE
This test is done to determine the aggregate impact value of coarse aggregates as per IS: 2386 (Part IV) – 1963.
Apparatus:
 Impact testing machine conforming to IS: 2386 (Part IV)- 1963,
 A further similar quantity of aggregates should be added and a further tamping of 25 strokes given.
 The measure should finally be filled to overflow, tamped 25 times and the surplus aggregates struck off, using a
tamping rod as a straight edge.
 The net weight of the aggregates in the measure should be determined to the nearest gram (Weight ‘A’).
Procedure to determine Aggregate Impact Value:
 The cup of the impact testing machine should be fixed firmly in position on the base of the machine and the whole
of the test sample placed in it and compacted by 25 strokes of the tamping rod.
 The hammer should be raised to 380mm above the upper surface of the aggregates in the cup and allowed to fall
freely onto the aggregates.
 The test sample should be subjected to a total of 15 such blows, each being delivered at an interval of not less than
one second. To determine the abrasion value of coarse aggregates as per IS: 2386 (Part IV) – 1963.
Apparatus
 Los Angles abrasion testing machine
 IS Sieve of size – 1.7mm, Abrasive charge – 12 nos.
 Cast iron or Steel spheres - 48mm dia. and each weighing 390 and 445g.
Sample Preparation:
The test sample should consist of clean aggregates which has been dried in an oven at 105 to 110 oC to a substantially
constant weight and should conform to one of the gradings shown in the table below:
 The proportion of loss between weight ‘A’ and weight ‘B’ of the test sample should be expressed as a percentage of
the original weight of the test sample.
 This value should be reported as,
Aggregate abrasion value = (A-B)/B x 100%.
AGGREGATE CRUSHING VALUE:
To determine the aggregate crushing value of coarse aggregates as per IS: 2386 (Part IV) – 1963.
Procedure to determine Aggregate Abrasion Value:
 The test sample and the abrasive charge should be placed in the Los Angles abrasion testing machine and the
machine rotated at a speed of 20 to 33 revolutions/minute for 1000 revolutions.
 At the completion of the test, the material should be discharged and sieved through 1.70mm IS Sieve.
Reporting of Results:
 The material coarser than 1.70mm IS Sieve should be washed dried in an oven at a temperature of 100 to 110oC to a
constant weight and weighed (Weight ‘B’).

Apparatus
 Cylindrical measure and plunger
 Compression testing machine
 IS Sieves of sizes – 12.5mm, 10mm and 2.36mm
Procedure to determine Aggregate Crushing Value:
 The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven- dried at a temperature of 100 to
110oC for 3 to 4hrs.





The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of a tamping rod.
The weight of aggregates is measured (Weight ‘A’).
The surface of the aggregates is then leveled and the plunger inserted. The apparatus is then placed in
the
compression testing machine and loaded at a uniform rate so as to achieve 40t load in 10 minutes. After this, the load is
released.
 The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through the sieve is weighed (Weight
‘B’).
 Two tests should be conducted.
VARIOUS LAB TEST ON BITUMEN
Bitumen is a mixture of organic liquids that is black, highly viscous, sticky product used for paving roads, waterproofing
products (used in sealing roofs). There are many tests which are conducted to check the quality of bitumen. Bitumen is
very important component of many construction sites like roads, highways.
Many tests are done to ensure the quality of bitumen. Some of these are given below : Ductility of Bitumen
 Penetration of Bitumen
 Softening Point Of Bitumen
 Flash And Fire Point Of Bitumen
DUCTILITY OF BITUMEN
This test is done to determine the ductility of distillation residue of cutback bitumen, blown type bitumen and other
bituminous products as per IS: 1208 – 1978. The principle is : The ductility of a bituminous material is measured by the
distance in cm to which it will elongate before breaking when a standard briquette specimen of the material is pulled
apart at a specified speed and a specified temperature.
The apparatus required for this test:
i) Standard mould
ii) Water bath
iii) Testing machine
iv) Thermometer – Range 0 to 44oC, Graduation 0.2Oc
Procedure to determine the Ductility Of Bitumen:

Completely melt the bituminous material to be tested by heating it to a temperature of 75 to 100 oC above the
approximate softening point until it becomes thoroughly fluid.

Assemble the mould on a brass plate and in order to prevent the material under test from sticking, thoroughly
coat the surface of the plate and the interior surfaces of the sides of the mould with a mixture of equal parts of
glycerine and dextrin.

While filling, pour the material in a thin stream back and forth from end to end of the mould until it is more than
level full.

Leave it to cool at room temperature for 30 to 40 minutes and then place it in a
water bath maintained at the specified temperature for 30 minutes, after which cut off the excess bitumen by means of
a hot, straight-edged putty knife or spatula, so that the mould is just level full.
 Place the brass plate and mould with briquette specimen in the water bath and keep it at the specified temperature
for about 85 to 95 minutes.
 Remove the briquette from the plate, detach the side pieces and the briquette immediately.
 Attach the rings at each end of the two clips to the pins or hooks in the testing machine and pull the two clips apart
horizontally at a uniform speed, as specified, until the briquette ruptures.
 Measure the distance in cm through which the clips have been pulled to produce rupture.
While the test is being done, make sure that the water in the tank of the testing machine covers the specimen both
above and below by at least 25mm and the temperature is maintained continuously within ± 0.5 oC of the specified
temperature.
Reporting Of Results:
 A normal test is one in which the material between the two clips pulls out to a point or to a thread and rupture
occurs where the cross-sectional area is minimum.
 Report the average of three normal tests as the ductility of the sample, provided the three determinations be within
± 0.5 percent of their mean value.
 If the values of the three determinations do not lie within ± 0.5 percent of their mean, but the two higher values
are within ± 0.5 percent of their mean, then record

the mean of the two higher values as the test result.
DETERMINING PENETRATION OF BITUMEN
This test is done to determine the penetration of bitumen as per IS: 1203 – 1978.
Principle
The principle is that the penetration of a bituminous material is the distance in tenths of a mm, that a standard needle
would penetrate vertically, into a sample of the material under standard conditions of temperature, load and time.
Apparatus:
 Penetrometer
 Water bath
 Bath thermometer – Range 0 to 44oC, Graduation 0.2oC
Sample
Bitumen should be just sufficient to fill the container to a depth of at least 15mm in excess of the expected penetration.
Procedure to determine the penetration of bitumen:
 Soften the bitumen above the softening point (between 75 and 100 oC). Stir it thoroughly to remove air bubbles and
water.
 Pour it into a container to a depth of at least 15mm in excess of the expected penetration.
 Cool it at an atmospheric temperature of 15 to 30oC for 11/2 hours. Then place it in a transfer dish in the water
bath at 25.0 + 0.1oC for 11/2 hrs.
 Keep the container on the stand of the penetration apparatus.
 Adjust the needle to make contact with the surface of the sample.
 Adjust the dial reading to zero.
 With the help of the timer, release the needle for exactly 5 seconds.
 Record the dial reading.
 Repeat the above procedure thrice.
Reporting Of Results:
The value of penetration reported should be the mean of not less than three determinations expressed in tenths of a
mm.
DETERMINING SOFTENING POINT OF BITUMEN
This test is done to determine the softening point of asphaltic bitumen and fluxed native asphalt, road tar, coal tar pitch
and blown type bitumen as per IS: 1205 – 1978.
Principle
The principle behind this test is that softening point is the temperature at which the substance attains a particular
degree of softening under specified condition of the test.
Apparatus:
 Ring and ball apparatus
 Thermometer
Preparation of Sample:
 The sample should be just sufficient to fill the ring. The excess sample should be cut off by a knife.
 Heat the material between 75 and 100oC. Stir it to remove air bubbles and water, and filter it through IS Sieve 30, if
necessary.
 Heat the rings and apply glycerine.
 Fill the material in it and cool it for 30 minutes.
 Remove excess material with the help of a warmed, sharp knife.
Procedure to determine Softening Point Of Bitumen:
A) Materials of softening point below 80o C:
 Assemble the apparatus with the rings, thermometer and ball guides in position.
 Fill the beaker with boiled distilled water at a temperature 5.0 ± 0.5oC per minute.
 With the help of a stirrer, stir the liquid and apply heat to the beaker at a temperature of 5.0 ± 0.5oC per minute.
Apply heat until the material softens and allow the ball to pass through the ring.
 Record the temperature at which the ball touches the bottom, which is nothing but the softening point of that
material.
B) Materials of softening point above 80oC:
The procedure is the same as described above. The only difference is that instead of water, glycerine is used and the

starting temperature of the test is 35oC. Reporting Of Results:
Record the temperature at which the ball touches the bottom.
DETERMINING FLASH AND FIRE POINT OF BITUMEN
 This test is done to determine the flash point and the fire point of asphaltic bitumen and fluxed native asphalt,
cutback bitumen and blown type bitumen as per IS: 1209 – 1978.
Principle
Flash Point – The flash point of a material is the lowest temperature at which the application of test flame causes the
vapours from the material to momentarily catch fire in the form of a flash under specified conditions of the test.
Fire Point – The fire point is the lowest temperature at which the application of test flame causes the material to ignite
and burn at least for 5 seconds under specified conditions of the test.
Apparatus:
The apparatus required for this test is Pensky-Martens apparatus
i) Thermometerii) The sample should be just sufficient to fill the cup upto the mark given on it.
Procedure to determine the Flash and Fire Point of Bitumen:
A) FLASH POINT:
 Soften the bitumen between 75 and 100oC. Stir it thoroughly to remove air bubbles and water.
Fill the cup with the material to be tested upto the filling mark. Place it on the bath. Fix the open clip. Insert the
thermometer of high or low range as per requirement and also the stirrer, to stir it.
 Light the test flame, adjust it. Supply heat at such a rate that the temperature increase, recorded by the
thermometer is neither less than 5oC nor more than 6oC per minute.
 Open flash point is taken as that temperature when a flash first appears at any point on the surface of the material in
the cup. Take care that the bluish halo that sometimes surrounds the test flame is not confused with the true flash.
Discontinue the stirring during the application of the test flame.
 Flash point should be taken as the temperature read on the thermometer at the time the flash occurs.
B) FIRE POINT:
 After flash point, heating should be continued at such a rate that the increase in temperature recorded by the
thermometer is neither less than 5oC nor more than 6oC per minute.
 The test flame should be lighted and adjusted so that it is of the size of a bead 4mm in dia.
Reporting Of Results:
 The flash point should be taken as the temperature read on the thermometer at the time of the flame application
that causes a distinct flash in the interior of the cup.
The fire point should be taken as the temperature read on the thermometer at which the application of test flame
causes the material to ignite and burn for at least 5 seconds.
DEFECTS IN FLEXIBLE PAVEMENTS – SYMPTOMS, CAUSES AND TREATMENT:
Types of Defects:
1. Surface defects
2. Cracks
3. Deformation
4. Disintegration
Surface Defects:
These are defects observed on the surface of a pavement such as fine cracks, loss of cover aggregates and smooth
surface.
Symptoms

Causes

1. Fatty Surface:
Binder collects as a film, spread and Excessive binder, Loss of
becomes slippery
aggregates,
Poor quality of aggregates,
Excessive axle loads.

Treatment
Sand blotting
Open
graded
surfacing
Liquid seal coat

premix

2. Smooth Surface:
Low skid resistance value, slippery Aggregates
polish
when wet
under traffic,
Excessive binder.
3. Streaking:
It is alternate lean and heavy Non
uniform
bitumen lines appearance in
bitumen application,
longitudinal
and
transverse Improper
and
direction
careless operation
Too low binder temperature
4. Hungry Surface:
Loss
of aggregates from
surface
or
fine
cracks
appearance.

Less bitumen in surface.

Resurfacing with dressing of premix
carpet.

Remove
and apply
surface
Careful bitumen spraying

new

Use of slurry seal 2 to 5 mm,
A fog seal may be used for emergency
repair.

Cracks:
A common defect in bituminous pavements is formation of cracks. The crack pattern
indicates causes of defects.

Symptoms

Causes

1. Hairline Crack:
Short and fine at close intervals on the surface

Symptoms
2. Alligator Cracks:
Inter connected cracks forming series of small blocks.
Resemble skin of an alligator

Insufficient bitumen content Excessive filler
Improper compaction

Causes
Excessive deflection
Excessive overloads/heavy vehicles Inadequate
pavement thickness Brittleness and overheating

3. Longitudinal cracks:
Appear in straight line along roads
At joints between pavements and shoulders

Poor drainage,
Water stagnation, seepage through joints, Trucks
passing on joints,
Weak lanes joints.

4. Edge cracks:
Formed parallel to outer edge of the pavement – 0.3 to Lack of lateral support from shoulders Non0.5m from inside the edge
provision of extra widening on curves Inadequate
pavement width
Inadequate surface drainage
Frost heave.
5. Shrinkage cracks:
Appear in transverse direction.
Shrinkage of bituminous layer with age Binder
No deterioration or deformation of pavement but top looses ductility as it ages and become brittle.
surface becomes old and cracked.

6. Reflection cracks:
Sympathetic cracks appear in the bituminous surface Due to joints and cracks on pavement layers
over joints and cracks on the pavement underneath.
underneath.
Pattern – longitudinal, transverse, diagonal
or block appear on overlays on concrete roads.

Deformation:
It may be defined as an alteration in the shape or disfigurement. Inadequate prime coat, mix compaction, soft binder
and fine aggregates form the cause of deformation.

Symptoms
1. Slippage:
Relative movement between

Causes
Unusual wheel thrust,

surface
layers and layers Inadequate tack.
beneath and patch work in
Crest
shape
cracks
the direction of wheels.
surface and lower course
Symptoms
2. Rutting:
Longitudinal depression or
groove.
Water
accumulates
cause skidding
3. Corrugations:

Causes

Treatment
Remove

localized

surface

area.
on Lack of bond between coats.
Treatment

Heavy traffic, bullock cart traffic Tack coat and premix open or
Inadequate mix compaction
dense graded patching and
and Improper mix design
compacting.

Undulations
bituminous surface.

across Excessive binder.
Surface course scarified and
Too soft binder and high
recompacted
proportion of finers.
Spacing of waves around 3m
Faulty
laying of surface A new layer is laid.
course.
4. Shoving:
Localized bulging of surface inExcessive binder, Too soft binder Remove materials in the affected
points, where traffic starts and Lack
of bond between area and lay a premix patch.
stops.
surface

Heavy traffic movements of
start and stop type
5. Shallow depression:
Localized
areas of
25mm dipping.
They may or may not be
accompanied by cracks.
6. Settlements:
Larger deformation of the
pavement
followed
extensive cracks.

about Poor settlement of lower
pavement layers
Inadequate
sub-grade
layers.

Fill with premix materials, open
or dense graded and

compaction of compact
or
pavement profile.

Inadequate compaction

to

the

desired

Excavate defective fill and do

by Excessive moisture in sub- grade embankment fresh.
Inadequate
pavement Properly designed pavement shall
thickness
be provided Reconstruction in
Frost heave conditions.
frost affected regions.

Disintegration:
Certain defects if not rectified immediately will result in disintegration of pavement into small, loose fragments. If not
arrested in early stages, may result necessitate complete rebuilding of the pavement. It is caused primarily due to failure
of the binder to hold materials together.

Symptoms

Causes

Treatment

1. Stripping:
Separation of bitumen from Inadequate mix composition
aggregate particles in the Continuous water contact
presence of moisture
Presence of dust or moisture
Overheating of aggregates
Occurrence of rain or storm
after construction

In case of surface dressing, hot
coarse sand heated to 150oC is
spread over affected areas and
rolled.
In other, existing mixes are

Open roads to traffic before
binder has set.
2. Loss of aggregates:
Surface rough appearance

Aging

and

removed and fresh one laid.

oxidation

of Application of liquid seal or

Some portions of aggregates are binder.
lost.
Cold or wet weather after
dressing
Wet or dust aggregates
Insufficient binder.
Insufficient rolling.

fog seal or slurry seals
If loss of aggregate is over large
area, provide another surface
dressing.

3. Ravelling:
Characterized by progressive
Inadequate compaction
disintegration.
Construction during wet or cold
Start
from
surface weather
downward
inwards.

or

from

Add more binder quanity.
Renewal coats with premix
material.

edge Inferior quality aggregates
Overheating of mix.
Ageing of binder

4. Pot Holes:
Bowl shaped holes of varying
size in surface layer or lacks
extending into base course.
Usually appear after rain

Ingress

of

water

into Fill with premix open graded

pavement.
or dense grade patching.
Lack of proper camber
Use of plastic filter in WBM Lack
of bond between
bituminous
surface
and
WBM
Too thin bituminous surface.

5. Edge Breaking:
Bituminous
irregularly breaks.

surface Infiltration of water Worn out
shoulders

Affected
removed
section.

area
to
a

entirely
regular

If not remedied in time surfacing Inadequate compaction Lower
Pavement and shoulder built
may peal off in large chunks at layer not being wider than upper simultaneously.
edges.
layer.
Periodic
inspection
of
shoulder.

METHODS OF REPAIRING DEFECTS OF BITUMINOUS ROADS:
1. Routine maintenance
2. Periodic maintenance
Routine Maintenance:
Repair methods fall under two categories:
i. Seal Coat
ii. Patching
Seal Coat:
It is a single thin application of bitumen which may or may not be covered with aggregates.
Type of
Description
Materials Construction Method
Seal Coat
Liquid Seal Application of liquid Rapid
 Area is thoroughly cleaned
bitumen grade.
setting emulsion  Binder is applied
 Cover aggregates are spread and rolled in
position.
 Road is open to traffic next
day
Fog Seal

Light application of
emulsion
without
cover aggregates to
fill in cracks and
prevent raveling.

Emulsion water Emulsion is diluted with an equal amount of
water and sprayed
 The seal sets in 30min
 The traffic can be allowed after the seal has
set in.

Slurry seal Is a mixture of fine Fine grit sand and  Area is thoroughly cleaned
aggregates, mineral filler
mixed
in Tack coat is applied
filler and emulsified suitable proportions  Slurry spread and forced into voids
bitumen with water
 The slurry is spread to a thickness of 2 to
added. It is spread
5mm
evenly to fill cracks
 No rolling is required.
and
to
repair
pavements
and smooth or
hungry
surfaces.
Patching:
It is the application of bituminous materials, either premixed or penetration macadam type.

Type
Sand bituminous
premix patching

Description
A mixture
of fine
aggregates
and
binder
to
rectify
cracks,
slippage,
corrugations, shoving,
shallow depression
and
raveling

Materials
Coarse sand
Raping curing – RC3
Medium curing cut back
MC3
Emulsion MS

Construction Method



Area is thoroughly cleaned and
tack coat is applied
 Mix
spread
and
lay
wherever required
 Rolled thoroughly till it get
compacted.

Premix open graded Making up the area to be Coarse
aggregates
patching
patched by a premix open 12.5 and 10mm Bitumen of
graded material
suitable cutback
consisting of
RC3, MC3
binder
and
Emulsion MS
aggregates, compacting
and finishing with a
seal coat.
It is applicable for fatty
surface,
slippage,
rutting,
shoving, shallow depression
and potholes

Premix dense graded Make up the area withCoarse aggregates,
patching
dense
graded
premix aggregates,
filler
binder.
paving,
bitumen
Aggregates
and
suitable
fillers are used for repairing penetration.
slippage, rutting, shoving,
shallow depression and
potholes.



Area is thoroughly cleaned and
unevenness is marked.
 Tack coat and patching
materials applied.
 Patch
is
filled
with
prepared premix
 Filling is done in layers not
exceeding 40mm
 Each layer is compacted
thoroughly
 The final surface applied with
liquid seal coat
 The
resultant
surface
conforms
to
adjacent
levels

fine 
and 
of

Area thoroughly cleaned
Uneven area marked
 Pothole edges squared
 Hole cut to solid material with
vertical edges.
 Apply tack coat and patching
material.
 Temporarily filled with stone or
brick
 Mixing done in hot mix plant.
 Filling done in layers not
exceeding
40mm
thickness.
 Each layer compacted
thoroughly either by rollers
or tampers before the mix cools.
 The resultant surface conforms to
adjacent levels.
 Humping for compaction
by traffic not to be allowed.

Penetration patching Make up the area to be Coarse
aggregates
 Area thoroughly cleaned
patched by a course of upto 50mm.
 A tack coat with bitumen is
aggregate and compact the Key aggregates upto 20mm. applied.
course.
Bitumen 7.5kg/10sq.m
 Aggregates are dry rolled
Apply bitumen and key
 Bituminous binder is then applied.
aggregates and finish off
with a seal coat
 Key aggregates are spread and
rolled
 Final surface is sealed with
liquid seal coat.

Periodic Maintenance:
 It is the provision of surfacing layer over the existing pavement at regular intervals of time.
 This is needed to prevent deterioration of the pavement characteristics.
 Early detection and repair of defects can prevent major break down of the surface.
 The pavement life also gets prolonged
Planning:
 The most effective way is to carry out visual inspections of the road at suitable intervals.
 Special inspections are also necessary before and after rains so as to assess the need for patching and other
measures.
Identification:
The length of road showing following signs may be included:
 Hungry surface
 Hairline cracking
 Ravelling
Types of renewal:
Renewal would generally provide for the application of surfacing layer upto 20mm thickness. Types are:
 Surface dressing (up to 1 or 2 coat)
 Thin premix-chipping carpet
 Thin mix seal carpet
 Hot mix semi-dense and dense carpet
Organization and management:
 Maintenance of road requires effective supervision by skilled workmanship
 They should understand specifications, choice of binder, quality control measure use and unkeep of equipment and
sagety measures.
 Optimum requirement of labour in India NH/SH – 1L = 0.3% gangmen per km
2L = 0.45% gangmen per km A mate supervises a group of 5-6 gangmen.
Suggestions:
 Individual gang must be responsible for a particular section of road and gang should be made mobile by mechanical
transport.
 Headquarters of one or more mobile gang should be fixed at convenient location. It has store (shed for tools) and
plants (Premix and other). It may be connected with headquarters of assistant engineer.
 The annual programme shall be drawn up well in advance to indicate renewals carried out in last eight years.
 Budget shall be prepared well in advance and allocation of resources should be finalized simultaneously.
PAVEMENT EVALUATION:
Definition:
It examines the efficiency and effectiveness of basic components of the pavement such as sub-grade, sub-base, surface
course, thickness, loading and environment.
Methods:
1. Structural evaluation – It relate to elastic deflection under loads.
2. Surface condition evaluation – It may be evaluated by unevenness, ruts, patches and cracks.
Equipment:
Benkelman Beam designed by A.C. Benkelman in USA
Structural Evaluation – Benkelman beam method:
Principle:
A quality pavement elastically deforms under each wheel load application. When the load moves away, there is an
elastic recovery of the deformed pavement surface.
The deformation depends upon sub-grade soil type, moisture content, compaction thickness and quality, drainage
condition and temperature.

SURFACE CONDITION EVALUATION:
Pavement condition may be evaluated by unevenness. It is caused by ruttings, corrugations, raveling, cracking and
patching. It may be assessed by cracks and faulty joints which affect riding quality of the pavement.
The various methods to evaluate the surface conditions of pavements are:
1. Unevenness index
2. Pavement serviceability index (PSI)
3. Present serviceability rating (PSR)
Pavement unevenness:
 It is major drawback for safety and efficiency of travel. Therefore it is important for highway engineers.
 Equipment capable of integrating the unevenness of the surface in (cm/km) length of road may be called bump
integrator.
 It is equated to the riding quality.
 In India NH are being improved under different programmes (Periodical renewal, improvement of riding quality,
strengthening of existing carriage way and construction of new carriageways).
 Roughness of road is a critical indicator of the quality of roads.
 Table below indicated the roughness value in mm/km for different types of surfaces
Surface Type

Good

Average

Poor

Very poor

Bituminous Concrete/SDBC

2000-2500

2500-3000

3500-4000

Over 4000

bituminous 2500-4500

4500-5500

5500-6500

Over 6500

4000-5000

5000-6500

6500-7500

Over 7500

Premix
carpet/MSS
Surface Dressing

Pavement Serviceability Index:
It was introduced by American association of State Highway officials (AASHO). The serviceability is adjudged by a panel
of experts by actually riding over the pavement. The experts are sensitive to the perception and wishes of road users.
Present Serviceability Rating:
This is the mean opinion of members of the rating. This rating is correlated to physical measurements such as
longitudinal and transverse profile of the pavement, cracking and patching. These elements affect the riding quality of
the pavement.
Mathematical models are evolved for determining serviceability indices. This is done by correlating the physical
measurements of the surface conditions to the road users perceptions. The models can predict the serviceability rating
based on the physical measurement of the deficiencies.
MAINTENANCE OF CEMENT CONCRETE ROAD:
Quality of construction and level of maintenance:
Cement concrete pavement if constructed properly requires very less maintenance during the service life. If the
pavements are constructed with necessary quality control, they require only maintenance at joints where fillers
replaced by new materials.
Resealing of Joints and cracks:
Joint sealing deteriorate with age and are plucked out of the joint. Foreign matter may also be forced into joints. It is
cleaned periodically to a depth of atleast 25mm and refilled with fresh sealant to allow movement at the joint and also
to prevent moisture. The following procedure is adopted:

