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$18 - ROAD WORK

ADDITIONAL SPECIFICATION FOR ROAD WORK

1. ROADWORK

1.1 Control of Traffic

1.1.1  The Contractor shall take all necessary precautions in co-ordination with and to the requirements of all the
competent authorities concerned to protect the work from damage until such time as the seal coat or surface
treatment has developed sufficient strength to carry normal traffic without any damage to it.

1.1.2  The new work shall be opened to traffic only after it is authorised by the Engineer. The contractor shall
submit a detailed traffic diversion/or control and regulation plan taking all safety measures during the course
of work permitted by the concerned authorities to the Engineer for his consent before start of work.

1.1.3  The Contractor shall take all precautions to avoid or minimise delays and inconvenience to road users
during the course of the work. Where adequate detours or side tracks are available, traffic shall be temporarily
diverted while the work is in progress depending on volume of traffic and subject to approval by Traffic Police.
Adequate signs, signals, barriers and lamps for the warning and guidance of traffic shall be provided at all
times during the course of the work ill it is opened to traffic.

114 The Contractor shall take all reasonable precautions to protect traffic against accident, damage or
disfigurement by construction equipment, tools, and materials, splashes and smirches of bitumen/ bituminous
material or any other construction materials and shall be responsible for any claims arising from such damage
or disfigurement. Traffic signs erected shall be in accordance with the IRC Standards and/or as prescribed
and approved by the Traffic Police Department.

1.2 Granular Sub-Base (Non-Bituminous)
This work shall consist of laying and compacting well-graded material on prepared subgrade in accordance
with the requirements of these specifications or as per MORTH standards, as acceptable to Highway
authorities & road owing agency. The material shall be laid in one or more layers according to lines, grades
and cross- sections shown on the Drawing.

121  Material
The Material to be used for the work shall be natural sand, moorum, gravel, crushed stone, or combination
thereof depending upon the grading specified in MORTH specifications for Roads and Bridges. The material
shall be free from organic or other deleterious constituents.

1.2.2  Physical requirements
The material shall have a 10 percent fines value of 50 KN or more (for sample in soaked condition) when
tested in compliance with BS:812 (Part Ill). The water absorption value of the coarse aggregate shall be
determined by 1S:2386 (Part 3); if this value is greater than 2 percent, the soundness test shall be carried out
on the material delivered to site as per IS: 383. CBR Value shall be determined at the density and moisture
content likely to be developed in equilibrium conditions which shall be taken as being the density relating to a
uniform air voids content of 5 percent.
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1.2.3  Strength of sub-base
It shall be ensured prior to actual execution that the material to be used in the sub-base satisfies the
requirements of CBR and other physical requirements when compacted and finished.

1.24  Construction Operations
1. Preparation of sub-grade
Immediately prior to the laying of sub-base, the sub-grade already finished or existing surface shall be
prepared by removing all vegetation and other extraneous matter, lightly sprinkled with water if necessary
and rolled with two passes of 80 - 100 KN smooth wheeled roller. Damage to the subgrade shall be made
good before sub base is laid.

2. Spreading and compacting
The approved sub-base material shall be spread on the prepared sub-grade by a grader of suitable type

and adequate capacity.

When the sub-base material consists of combination of materials, mixing shall be done mechanically by
the mix-in-place method.

The equipment used for mix-in-place construction shall be approved equipment capable of mixing the
material to the desired degree.

Moisture contents of the loose material at the time of compaction shall be checked in accordance with IS:
2720 (Part 7) and suitably adjusted. Rolling procedure shall be as described under relevant Subsection
except stated herein.

Rolling shall be continued till the density achieved is at least 98% of the maximum dry density for the
material determined as per 1S:2720 (Part 8).

1.2.5  Control of Traffic
Control of traffic shall be as described under Subsection 12.1.

1.3 Water-bound Macadam Sub-base/ Base (Non-Bituminous)

1.3.1  Description
The work shall consist of furnishing, placing, watering and compacting sub-base material mechanically
interlocked by rolling and bounded together with screening and/ or binding material to the required degree on
a prepared sub-grade/ sub-base or the existing surface as the case may be in accordance with these
Specifications, and to the lines, levels, grades, dimensions and cross sections as shown on Drawings and/ or
required by the Engineer.

1.3.2 Materials
1. Coarse aggregate
The coarse aggregates shall be hard and durable crushed stones, free from deleterious matter
conforming to one of the gradings as set forth in Table 12.3.1, the physical requirements given in Table
12.3.2 subject to the Engineer's consent.

2. Screenings

Screenings to fill voids in the coarse aggregate shall generally consist of the same material as the coarse
aggregate or of gravel (other than round material) or moorum as approved by Engineer. However, where
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permitted non-plastic material such as moorum may be used for this purpose provided liquid limit and
plasticity index of such material are below 20 and 6 respectively and fraction passing through 75 micron
sieve does not exceed 10 percent.

3. Binding material
Binding material to be used for water-bound macadam as a filler material meant for preventing ravelling,
shall be a suitable material and having a Plasticity Index (PI) value of less than 6 as determined in
accordance with IS: 2720 (Part-5).

Table 13.3.1
Grading requirements of coarse aggregates
Grading Size Range IS Sieve Designation PO P_assmg by
weight
125 mm 100
90 mm 90-100
1 90 mm to 45 mm 63 mm 2560
45 mm 0-15
22.4 mm 0-5
90 mm 100
63 mm 90-100
2 63 mm to 45 mm 53 mm 25-75
45 mm 0-15
22.4 mm 0-5
63 mm 100
53 mm 95-100
3 53 mm to 22.4 mm 45 mm 65-90
22.4 mm 0-10
11.2 mm 0-5

Note: The compacted thickness for a layer with Grade 1 shall be 100 mm while for a layer with Grade 2,
it shall be 75 mm.
Table 12.3.2
Physical requirements of coarse aggregates or water-bound macadam sub-base and base courses

SI. No. Test Test Method R(:nqal:('ir;T;r)“
1, *Los Angeles Abrasion value IS :2386 (Part-4) 50 per cent
2. * Aggregate Impact value IS :2386 (Part-4) 40 per cent
3. *Flakiness Index IS :2386 (Part-1) 15 per cent

* Aggregate may satisfy requirements of either of the two tests
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4. Construction Method
1. Preparation of Sub-grade/ sub-base

a) The surface of the sub-grade/ sub-base or existing surface shall be shaped and prepared to the
lines, levels, grades, dimensions and cross sections as shown on the Drawings. Damage to or
deterioration of sub-grade/ sub-base shall be made good before sub-base/ base is overlaid.

b) Inverted Choke

If water bound macadam is to be laid directly over the sub grade, without any intervening
pavement or soling course, a 25 mm course of screenings or coarse sand shall be spread and
compacted on the prepared subgrade before application of the coarse aggregate. In case of fine
sand or silty or clayey sub grade, a 100 mm insulating layer of screenings or coarse sand shall
be laid, the gradation of which will depend on drainage requirements. Alternatively, appropriate
geosynthetics performing functions of separation and drainage layer may be used over the
prepared sub-grade subject to the satisfaction of the Engineer.

5. Spreading coarse aggregates

a) The coarse aggregates of specified size and grading shall be spread uniformly in layers with each
compacted layer thickness not more than 100mm for Grading 1 and 75 mm for Grading 2 and in a
manner that prevents segregation into fine and coarse materials.

b) Sub-base/ or base material shall contain moisture nearly equalising the optimum moisture content at
the time of compaction.

c) Immediately after each layer has been spread and shaped satisfactorily, each layer shall be
thoroughly compacted with suitable and adequate compaction equipment. Rolling operations shall
begin from the outer edge of roadbed towards the centre, gradually in a longitudinal direction; except
on super- elevated curves, where rolling shall begin at the lower edge and progress towards the
upper edge. The rolling shall be continued until the aggregates are thoroughly keyed, well-bounded
and firmly set in its full depth.

6. Tolerance
The finished sub-base/ base at any point shall not vary more than 15mm below and 12mm above the
planned grade or adjusted grade with 3m straight edge applied to the surface parallel to the centreline of
the road. With the template laid transversely the maximum permissible variation from specified profile
shall be 12mm and 8mm respectively.

The sub-base/ base course completed in each day's work shall have an average thickness not less than
the required thickness. Sub-base/ base course which does not conform to the above requirements shall
be reworked.

1.4 Bituminous Materials
141  Materials
Materials shall meet the requirements of the relevant IS Codes. These shall be of the following types.

1. Cut back Bitumen

Cut back bitumen shall be Rapid Curing (RC), Medium Curing (MC) or Slow Curing (SC) conforming to
IS : 217.
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2. Cationic Emulsion
Bitumen emulsions of the cationic type for roads shall conform to IS: 8887. Emulsified bitumen shall be
Rapid Setting (RS), Medium Setting (MS), or Slow Setting (SS). The physical and chemical requirements
of the three types emulsions shall comply with the requirements specified in Table 1 of IS: 8887.

3. Paving Bitumen
Paving bitumen shall be conforming to IS: 73 and of the following two types:

Type 1 Paving bitumen from non-waxy crude shall satisfy the requirements given in Table 1 of IS: 73.

Type 2 Paving bitumen from waxy crude shall satisfy the requirements given in Table 2 of IS: 73. The
temperature at application of bituminous materials shall be maintained as per manufacturer's
instructions and/or as directed by the Engineer's Representative.

An anti-stripping and Bonding agent should be used in all final restoration road works. It
should confirm to IS: 14982-2001 Specifications. The percentage can be from 0.5% to
1.25% by weight of bitumen content. The optimum dose can be ascertained using M.0.S.T.
| BIS guidelines.;

1.4.2  Methods of Storage and Handling
Asphaltic material shall be handled and stored with due regard for safety and in such a way that at the time
of use in the work the material conforms to the Specifications. Following precautions shall be taken while
using these materials:

1. Work with these materials shall be carried out in good weather conditions and it shall be carried out in
warm and dry weather, and not in wet or extremely cold weather.

2. Emulsified asphalt shall be handled with care and not subjected to mechanical shocks or extremes of
temperature likely to cause separation of the asphalt. Emulsified asphalt showing sign of separation shall
not be used.

3. During heating, no water or moisture shall be allowed to enter the boiler.

4. Heating of bitumen shall be done to the correct temperature range, as prescribed by the manufacturer
for the grade used. The temperature shall be controlled with the use of a suitable thermometer, and the
material shall be drawn and used while still at such temperature as is prescribed by manufacturer or in
accordance with MOST specifications.

5. It shall be ensured that mixing of ingredients is through and all particles of aggregates are coated
uniformly and fully.

1.5 Prime Coat

1.5.1  Description
This work shall consist of the cleaning and preparing of the surface to be primed to specified lines, grade, and
cross-section, booming and clearing thoroughly and applying bituminous material in accordance with these
Specifications

1.5.2  Materials
The choice of the primer shall depend upon the porosity characteristics of the surface to be primed. The primer
shall be Medium Curing Cutback (MC) and the particular grade to be used for the work shall have the consent
of the Engineer. Slow setting Cationic emulsion conforming to IS: 8887 may also be used. Sampling and
testing of bituminous primer shall be as per IS: 217, IS : 454 and IS : 8887
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1.5.3

1.6
1.6.1

1.6.2

1.6.3

Bi-RIDE

Construction Methods

1. Weather Limitations
Prime coat shall not be applied at a time when the surface is wet or when the weather is foggy, rainy or
windy.

2. Equipment
The equipment used for the work shall include a power broom and primer material distributor spraying it
uniformly at specified rates and temperatures. It shall be equipped with self-heating arrangement, suitable
pump, adequate capacity compressor and spraying bar with nozzles having constant volume or pressure
system. Spraying by manual methods may be allowed for inaccessible or small areas with the consent of
the Engineer.

3. Cleaning Surface
Immediately prior to applying the prime coat the surface to be primed shall be swept clean from all loose
dirt and other objectionable material and shall be shaped to the required lines, grades, cross section.

4. Application of bituminous primer
The primer material shall be applied by means of a distributor at rates usually from 0.8 to 1.4 liters per
square meter and at a temperature within the allowable range corresponding to the material used and
porosity condition of surface over which it is laid . The temperature of primer at time of application may vary
from 400 C to 600 C for cutback bitumen and 400 C to 600 C for bitumen emulsion

Prime coat shall be allowed to penetrate for at least 48 hours to allow penetration into the base course
and aeration of volatile from the primer material, then covered with clean dry sand or stone screening.
Areas containing an excess or deficiency of priming material shall be corrected by the addition of sand or
primer.

Tack Coat

Description

This work shall consist of furnishing and applying bituminous material to an existing road surface or to an
existing bituminous prime coat surface which has dried out or preparatory to laying another bituminous layer
over it

Materials
The material for tack coat shall be a bituminous or cut back emulsion of suitable type and grade.

Construction Methods

1. Cleaning Surface
The whole surface on which the tack coat is to be applied shall be cleaned of dust and any extraneous
material before the start of application of tack coat by using a power broom or any other equipment/
method.

2. Application of tack coat material

The tack coat material shall be applied uniformly by means of a distributor at controlled rates as per
MORTH specifications and at the temperature within the allowable range corresponding to the material
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1.7
1.7.1

1.7.2

Bi-RIDE

used It shall be done with self-propelled or towelled bitumen. Surfaces of structures and trees adjacent
to the areas being treated shall be protected in such a way as to prevent their being spattered or marred.

Bituminous Macadam

Description

The work shall consist of one or more applications of compacted crushed aggregates premixed with
bituminous binder (suitable grade) to a primed non-bituminous surface or previously constructed bituminous
surface and in conformity with the lines, grades, dimensions and cross-sections shown on the Drawings This
shall comprise of a single course of 50mm to 75mm thickness as specified in the approve or as Directed by
Engineer.

Materials

1. Bitumen
The bitumen shall be paving bitumen of suitable grade approved by the Engineer and conforming to
1S:73.

2. Additives
Adhesion and Ant-stripping agent shall be added to the bitumen subject to Engineer's consent at the
required percentage of additive. The additive shall be thoroughly mixed with the bituminous material in
accordance with the manufacturer's instructions.

3. Aggregates
Aggregates shall consist of clean and hard crushed stone free from dust, clay, dirt and any other
deleterious matter. The physical requirements shall be as given in Table 12.7.1. 'Aggregates shall
conform to one of the two gradings given in Table 12.7.2 depending on the compacted thickness; the
actual grading shall have the consent of the Engineer.

Table 13.7.1
Physical requirements of aggregates for bituminous macadam
Test Test Method Requirement (maximum)
Los Angeles Abrasion value IS :2386 (Part-4) | 40 per cent
* Aggregate Impact value IS :2386 (Part-4) | 30 per cent

Flakiness Index and Elongation Indices (Total) IS : 2386(Part-1) | 30 per cent
Coating and Stripping of Bitumen aggregate Minimum retained coating

mixtures ASHTO T-182 95%
Soundness :
(i) Loss with Sodium Sulphate 5 cycles 12 percent
(ii) Loss with Magnesium Sulphate 5 cycles 18 percent
Water absorption IS : 2386 (Part-3) | 2 per cent

* Aggregates may satisfy requirements for either of the two tests

SDHL/DEPOT 7



Bi-RIDE / BSRP / DEPOT /SDHL/ 2026

TECHNICAL SPECIFICATION -
S.18 - ROAD WORK

IS Sieve Per cent by weight passing the sieve

Designation Grading 1 Grading 2

45.0mm 100 -

26.5mm 75-100 100

22.4mm 60-95 75-100

11.2mm 30-55 50-85

5.6mm 15-35 20-40

2.8mm 5-20 5-20
90.0 micron

Bitumen content for pre mixing shall be 4% by weight of total mix unless otherwise approved by Engineer.

1.7.3  Construction Method
1. Weather and Control of Work
The work of laying shall not be undertaken during rainy or foggy weather or when the base course is
damp or wet, or during dust storm or when the atmospheric temperature in shade is 150C or less. The
Engineer may order work to cease temporarily on account of adverse weather, unsatisfactory condition of
materials, equipment or any conditions which he considers may affect the work adversely.

2. Cleaning and Preparation of Surface
Prior to the application of binder, loose dirt and other objectionable material shall be removed from the
surface to be treated by means of the power broom or blower or both. If this does not provide a uniformly
clean surface, additional sweeping shall be done by hand, using stiff brushes or similar brooms. The areas
inaccessible to the cleaning means shall be cleaned manually. The sweeping shall extend 200mm beyond
each edge of the area to be treated.

Adherent patches of objectionable material shall be removed from the surface by steel scraper or other
approved method and where the Engineer so directs the scraped area shall be washed down with water
and hand brooms. No application of bituminous material shall be undertaken until the surface has been
cleaned to the satisfaction of the Engineer.

Before application of the bituminous material any necessary preliminary patching of the surface of the
road (To fill in potholes.) shall be done to the complete satisfaction of the Engineer.

Tack coat shall be applied in accordance with these Specifications. Prime coat if required, shall
conform to Subsection 12.5.

3. Plant and Equipment
All plant used by the Contractor for the preparation, hauling and placing of asphalt mixtures shall be
subject to the consent of the Engineer and shall minimise smock, dust and noxious emission and odours.
These shall generally meet the following requirements:

a. The mixing plant shall be a batching plant and shall have adequate capacity sufficient to supply the
finisher on the road continuously when spreading the asphaltic mix at normal speed and required
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thickness.

b. Scale for any weigh box shall be designed to be accurate to within 1% of the maximum load required
and shall be fully automatically controlled. The Contractor shall provide and have at hand not less
than ten 25 kilogram weights for frequent testing of all scales.

c. Weigh box or hopper shall include a means for accurately weighing each bin size of aggregate in a
weight box or hopper, suspended on scales, ample in size to hold a full batch without running over.

d. The asphaltic materials shall be stored in storage tanks designed to keep the temperature of the
asphaltic material at maximum temperature of 1100 C. The properties of the asphaltic material kept
in that storage tanks shall be in good condition before mixing. The plant shall be provided with a
circulating system to ensure continuous circulation between the storage tank and the mixer.

e. The plant shall be provided with a cold bin for feeding the aggregates. Bin shall have a calibration
gate and a mechanical means to insure uniform feeding of the aggregates into the drier as required
by the Engineer.

f. The rotary drier shall be capable of drying and heating the aggregates to the specified temperature.

g. The plant shall be provided with plant screens capable of screening all aggregates to the specified
sizes.

h. The plant shall include at least 3 hot bins for storing the aggregates fed from the drier after passing
through the screen. Each bin shall be provided with an overflow pipe to prevent any backing up of
material into other bins.

i.  The plant shall be provided with asphaltic control unit by weighing to obtain the proper amount of
asphaltic material in the mix within the tolerance specified for the job-mix.

j- The batch mixer shall be an approved twin pugmill type and capable of producing a continuous
uniform mixture within the job-mix tolerances. The mixer capacity shall not be less than 1,000
kilogram batch.

k. An armoured thermometer reading from 500 C to 2000 C shall be fixed in the asphaltic feed line
at a suitable location near the discharge valve at the mixer unit. The plant shall be further equipped
with an electric pyrometer, or other approved thermometric instrument so placed at the discharge
chute of the drier as to register automatically or indicate the temperature of the heated aggregate.

[.  The plant shall be equipped with a dust collector.

m. The plant shall be equipped with accurate positive means to govern the time of mixing and to maintain
it constant. The time of mixing shall be divided into two steps, dry mixing and wet mixing. For dry
mixing, the aggregate from hot bins shall be mixed for a period of 5-15 seconds. For wet mixing, the
mixing time shall begin with the start of the asphalt spray after dry mixing. The wet mixing shall take
about 30-45 seconds. The mixing time shall be extended if in the consideration of the Engineer the
material obtained is not homogeneous.
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4. Equipment for Hauling and placing

a. Trucks for hauling asphaltic mixtures shall have tight, clean, and smooth metal beds that have been
sprayed with soapy water, thinned fuel oil, or lime solution to prevent the mixing from adhering to the
beds (The amount of sprayed fluid shall however be kept to the practical minimum. Each load shall
be covered with a canvas or other suitable material of such size as to protect the mixture from the
weather). Any truck causing excessive segregation of material by its spring suspension or other
contributing factors, or that shows oil leaks in detrimental amounts, or that causes undue delays,
shall upon direction of the Engineer be removed from the work until such conditions are corrected.

b. The equipment for spreading and finishing shall be mechanical, self-powered pavers, capable of
spreading and finishing the mixture true to the lines, grades, dimensions and cross sections. The
pavers shall be equipped with hoppers and distributing screws of the reversing type to place the
mixture evenly.

c. The pavers shall maintain trueness of grade and confine the edges of the pavement to true lines
without the use of stationary side forms. The equipment shall include blending or joint levelling
devices for smoothing and adjusting longitudinal joints between lanes. The assembly shall be
adjustable to give the cross-section shape prescribed and shall be so designed and operated as to
place the thickness or weight per square metre of material required.

d. Pavers shall be equipped with activated screeds and devices for heating the screeds to the
temperature required for the laying of the mixture without pulling or marring.

e. The term "screed" includes any cutting, crowing, or other practical action that is effective in
producing a finished surface of the evenness and texture specified, without tearing, shoving, or
gouging.

f.If, during construction, it is found that the spreading and finishing equipment in operation leaves in
the pavement surface tracks or indented areas or other objectionable irregularities, the use of such
equipment shall be discontinued and other satisfactory spreading and finishing shall be provided by
the Contractor forthwith.

5. Preparation and transport of mix

Bituminous macadam mix shall be prepared in a hot-mix plant either owned by the Contractor or it may
be taken from an approved hot mix plant before supply of mix for the work, consent for the use of the mix
shall be taken from the Engineer. The hot-mix plant should be of adequate capacity of batch mix type
with the features as described under Subsection 15.7.3(3) or otherwise approved by Engineer unless
some work specific features are required and capable of yielding a mix of proper and uniform quality with
thoroughly coated aggregates. The plant shall meet the overall requirements through stringent quality
control practices.

The mineral aggregates shall be dried and heated to a temperature between 1500 C and 1630 C. The
contractor shall submit for consent the exact temperature to the Engineer. Surfaces of aggregates shall
be clean and free of carbon and unburnt fuel oil. The aggregates, immediately after heating, shall be
screened into three or more fractions and conveyed into separate bins ready for combining and mixing
with asphaltic material.

The dried mineral aggregates prepared as prescribed above, shall be combined in the plantin the amount
of each fraction of aggregate required to meet the job-mix formula for the particular mixture. The proper
amount of asphaltic material shall be distributed over the mineral aggregate and the whole thoroughly
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mixed for a period of at least 30 seconds, or longer if necessary to produce a homogeneous mixture in
which all particles of the mineral aggregates are coated uniformly. The total mixing time shall be regulated
by a suitable locking means.

The mixture shall when emptied from the mixer be at a temperature between 1500 C and 1630 C even
for tolerances.

The mixture shall be transported from the mixing plant to the point of use in vehicles conforming to the
requirements of Subsection 15.7.3 (4)(a) unless otherwise approved by the Engineer.

6. Application of the Pre-mix

The application of the mix shall proceed immediately after application of tack coat. The mix shall be
spread immediately by means of self-propelled mechanical paver with suitable screeds capable of
spreading, tamping, and finishing the mix true to lines, levels, dimensions and cross-sections specified.
Any bare or insufficiently filled areas shall be re-treated by the mechanical spreader or covered by hand
as necessary to give uniform and complete coverage. Any aggregate spread in excess of the agreed rate
shall be scattered and evenly distributed on the road or otherwise removed and stockpiled. The
temperature of the mix at the time of laying shall be in the range of 120 or 1600 C

7. Rolling
After the spreading of the mix, the rolling shall be done by road roller of suitable type and capacity. Rolling
shall start as soon as possible after the material has been spread and it shall be completed within limited
time frame, and to meet this, the Contractor shall deploy a set of rollers. Rolling shall be done with care
to avoid unduly roughening of the pavement surface. It shall commence at the edges and progress towards
the centre longitudinally except that on super-elevated and unidirectional cambered portions, it shall
progress from the lower to the upper edge parallel to the centre line of the pavement.

The speed of the rollers shall not exceed 5 kilometre per hour for steel wheeled rollers and 7 kilometre
per hour for pneumatic tired rollers and shall be at all times slow enough to avoid displacement of the hot
mixture. Any displacements occurring as a result of reversing the direction of the roller or from any other
cause shall at once be corrected with rakes and fresh mixture where required. Care shall be exercised
in rolling not to displace the line and grade of the edges.

Rolling shall progress continuously as may be necessary to obtain uniform compaction while the mixture
is in a workable condition and until all roller marks are eliminated.

Heavy equipment or rollers shall not be permitted to stand on the finished surface until it has thoroughly
cooled or set.

Any petroleum products dropped or spilled from the vehicles or equipment employed by the Contractor

upon any portion of the pavement under construction is cause for the removal and replacement of the
contaminated pavement by the Contractor.
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1.74

1.7.5

1.8
1.8.1

1.8.2

Bi-RIDE

When the roller has passed over the whole area once, any high spots or depressions which become
apparent shall be corrected by removing or adding premixed material. Rolling shall then be continued
until the entire surface has been rolled to 95 % of the average laboratory density, and there is no crushing
of aggregates. and all roller marks are eliminated. In each pass of the roller, preceding track shall be
overlapped uniformly by at least 1/3rd width. The roller wheels shall be kept damp to prevent premix from
adhering to the wheels and being picked up. In no case shall fuel/ lubricating oil be used for this purpose.

Along kerbs, man-holes etc., and at any other locations where proper consolidation by rollers is not
practicable, alternative means such as steel rammers shall simultaneously be used to secure adequate
consolidation.

Surface Control

1. Surface Regularity
Maximum permissible undulation in longitudinal profile with 3m straight edge shall be as 12mm. Maximum
permissible variation from specified cross profile under camber template shall be as 8mm. Surface
evenness requirements in respect of both longitudinal and cross profiles should be simultaneously
satisfied.

Tests for conformity with the specified crown and grade shall be made immediately after initial
compaction, and variations shall be corrected by removing or adding materials as may be necessary.
Rolling shall then be continued as specified. After final rolling, the smoothness of the course shall be
checked again and any irregularity of the surface exceeding the permissible limits corrected as agreed
by the Engineer's Representative, including removal and replacement

2. Surface Finish
The bituminous macadam shall be covered with either the next pavement courses or wearing course, as
the case may be, without any delay. If there is to be any delay, the course shall be covered with the seal
coat. The seal coat in such cases shall be considered incidental to the work and shall not be paid
separately

Control of Traffic
This shall be as described under Subsection 12.1 above

Open-graded Pre-mix Carpet

Description

This work shall consist of laying and compacting an open-graded carpet generally of 20mm thickness or as
otherwise specified in a single course composed of suitable small sized aggregates premixed with a
bituminous binder on a previously prepared base to serve as a wearing course

Materials

1. Binder
Binder shall be bitumen of suitable grade meeting the requirements of the work and other environmental
conditions. This shall be conforming to the requirements of IS ; 73, 1S : 217 and IS : 454 or other approved
cut back bitumen as applicable.
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1.8.3

Bi-RIDE

2 Coarse aggregates
Coarse aggregates consist of crushed stones and shall be clean, strong, durable, and free from organic

or other deleterious materials. The aggregates shall be hydrophobic and of low porosity. If hydrophilic
aggregates are to be used, bitumen shall preferably be treated with anti-stripping agents of approved
quality in suitable doses.

The aggregates shall meet the requirements given in Table 12.7.1 except that the water absorption shall
be limited to 1 per cent. The Stone Polishing Value as measured by BS: 812-(Part-114) shall not be less
than 55.

3. Proportioning of Materials They shall comprise of a mix of stone chipping 13.2mm size (passing 22.4 mm
sieve and retained on 11.2 mm size) and 11.2 mm size (passing 13.2 mm sieve and retained on 5.6 mm
sieve.)

The contractor shall propose material proportions to the Engineer for his consent.

Construction Methods
1. Weather and Control of Work This shall be as carried out per Subsection 12.7.3(1).

2. Cleaning and Preparation of Surface This shall be as carried out per Subsection 12.7.3(3).
3. Tack Coat This shall be applied as per Subsection12.6.
4

Preparation and transport of Premix The binder shall be heated to a temperature appropriate to the grade
of bitumen in boilers of suitable design avoiding local overheating and ensuring a continuous supply.

The aggregates shall be dry and suitably pre-heated to the required temperature before they are placed
in a mixer. After about 15 seconds of dry mixing, the heated binder shall be distributed over the aggregates
at the rate specified. Mixing shall be continuous and thorough to ensure a homogeneous mixture in which
all particles are coated uniformly and the discharge temperature shall be within the specified range.

The mixing of binder with chippings shall be continued until the chippings are thoroughly coated with
binder. The mix shall be discharged and immediately transported from mixer to the point of use in suitable
vehicles or wheel barrows. The vehicles employed for transport shall be clean and the mix being
transported should be covered in transit and protected from any kind of damage.

5. Spreading and Rolling
Immediately after the application of tack coat, premixed material shall be spread by means of mechanical
paver finisher truly to lines, levels, dimensions and cross section as specified. The areas not covered by
the mechanical means shall be treated with manual means for which the Engineer has given his consent.

6. Rolling
This shall be carried out as per Subsection 12.7.3(7)
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1.8.4

1.9
1.9.3

1.9.4

Bi-RIDE

Control of Traffic
Subsection 12.1 shall be followed

Bituminous Concrete

Description

This work shall consist of a surfacing of single-layer bituminous concrete of specified thickness on previously
prepared bituminous surface to the lines, grades, dimensions and cross section as shown on Drawings.
It shall be 25mm / 40mm thick as required by Engineer.

Materials

1. Bitumen
The bitumen shall be paving bitumen of suitable penetration grade within the range S 35to S 90 or A 90
to IS: 73. The actual grade of bitumen to be used shall be appropriate to the requirements of the work
and environmental conditions.

2. Coarse aggregates
The aggregates shall satisfy the physical requirements given in Table 15.7.1. Flankiness index shall not
exceed 30% and water absorbed not more than 1%.

3. Fine aggregates
Fine aggregates shall be the fraction passing 2.36 mm sieve and retained on 75-micron sieve, consisting
of crushed run screenings, natural sand or a mixture of both. These shall be clean, hard, durable,
uncoated, dry and free from any injurious, soft or flaky pieces and organic or other deleterious
substances.

4. Filler
Filter shall consist of finely divided mineral matter such as rock dust, hydrated lime or cement. The filter
shall be graded within following limits:

IS Sieve Per celxe;i);:tsing by
600 micron 100
300 micron 95-100
75 micron 85-100

The filter shall be free from organic impurities and have a Plasticity Index not greater than 4. The
Plasticity Index requirement shall not apply if filter is cement or lime. When coarse aggregate is gravel,
2 per cent of mass of total aggregate of Portland cement or hydrated lime shall be added and percentage
of fine aggregate reduced accordingly. Cement or lime is not required when the gravel is lime stone.

5. Aggregate gradation

Mineral aggregates, including filler shall be so graded or combined as to conform to grading set forth in
Table 15.9.1below
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Table 13.9.1
Sieve Per cent by weight passing through sieve for
Designation 25mm thick 25-40mm thick >40mm thick
Grade 1 Grade 2 Grade 1

26.5mm 100
22.4mm 100 75-100
13.2mm 100 80-100
11.2mm 90-100 75-95 50-85
5.6mm 60-80 55-75 20-40
2.8mm 40-55 40-55 5-20

710micron 20-30 20-30

300micron 15-25 15-25

180micron 10-20 10-20

90micron 5-11 5-11 0.5

1.9.5  Mix Design
1. Requirement of Mix
Apart from conformity with grading and quality requirements of individual ingredients, the mix shall also
meet the requirements set forth in Table 15.9.2.

Table 13.9.2
SI.No. Description Requirements
Marshall stability (ASTM Designation : D-1559) determined on
. Marshall specimens compacted by 75 compaction blows on each 820 Kg (1800 pounds)
2. Marshall flow (mm) Minimum 2-4
3. Per cent air voids in mix 3-5
4, Per cent voids in mineral aggregate (VMA) Minimum 11-13
5. Percent voids in mineral aggregates filled by bitumen (VFB) 65-75
6. Binder content, per cent by weight of mix Minimum 4.5
7 Water sensitivity (ASTM : D-1075) loss of Stability on immersion Minimum 75%
' in water at 60 deg. C Retained strength
8. Swell Test (Asphalt Instt. MS-2, No.2) Maximum 1.5%
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2. Binder content
Binder content shall be so determined as to achieve the requirements of the mix set forth in Table 12.9.2.
Marshall method for arriving at binder content shall be adopted

3. Job

Mix Formula

TECHNICAL SPECIFICATION -
S.18 - ROAD WORK

Before starting work the Contractor shall submit to the Engineer for his consent. The job mix formula for
the mixture shall fix a single percentage of aggregate passing each required sieve size, a single
percentage of asphalt to be added to the aggregate, and a single temperature at which the mixture is to
be delivered on the road, all of which shall fall within the ranges of the composition and the temperature
limits. The formula shall give the following details:

ii.
iv.
V.
vi.

Source and location of all materials

Proportions of all materials as described under: Binder - as percentage by weight of total mix Coarse
aggregate/ Fine aggregate/ Mineral Filler - as percentage by weight of total aggregate including

Minerva Filler

A single definite percentage passing each sieve for the mixed aggregate (Vide Table 12.9.1)

The results of test as per specifications obtained by the contractor
Test results of physical characteristics of aggregates to be used

Mixing temperature and compacting temperature

Application of job-mix formula and Allowable Tolerances

The approved job mix formula shall remain effective unless and until modified. Each day as many samples
of the materials and mixtures shall be taken and tested considers necessary for checking the required
uniformity of the mixture.

All mixture furnished shall conform to the job-mix formula within the range of tolerances set in forth in Table

12.9.3.
Table 13.9.3
Permissible variations from the job-mix formula
S| Permissible Variation
Nc; Description of Ingredients by Weight of Total
. mix in Percentage
1 | Aggregate passing 13.2mm sieve and larger +/- 8
2 | Aggregate passing 9.5mm sieve and 4.75mm sieve +-7
3 | Aggregate passing 2.36mm sieve & 1.18mm sieve +/- 6
4 Aggregate passing 600 micron sieve & 300 micron sieve +/5
5 Aggregate passing 150 micron sieve +/4
6 Aggregate passing 75 micron sieve +3
7 Binder +/0.3
8 Mixing Temperature (Centigrade) +10
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1.9.6

Bi-RIDE

When unsatisfactory results or changed conditions make it necessary, a new job mix shall be submitted to
the Engineer.

Should a change in a material be encountered or should a change in a source of material be made, a new
job mix formula shall be submitted before the mixture containing the new material is delivered

Construction Methods
1. Weather Limitation
The control over the weather conditions shall be as described under Subsection 12.7.3 (1) above

2. Progress of Work
No work shall be performed when there is insufficient hauling, spreading or finishing equipment, or labour
to ensure progress at a rate not less than 75% of the capacity of the mixing plant

3. Preparation of Existing Surface
The surface on which the mix is to be laid shall be swept thoroughly and cleaned of all loose dirt and
other objectionable material using mechanical broom immediately before start of work. In portions where
mechanical means cannot reach, the surface shall be prepared, shaped and conditioned to specified
levels, grade and cross-fall (camber).

4. Preparation of Mix
A Hot-mix plant of adequate capacity and capable of producing a proper and uniform quality mix shall be
used for preparing the mix. The plant may be either a weigh batch type or volumetric proportioning
continuous or drum mix type. The plant shall have co-ordinated set of essential units capable of producing
uniform mix as per the job-mix formula.

The temperature of the binder at the time of mixing shall be in the range of 150 to 163 degree C and of
aggregates in the range of 155 to 163 degree C, provided also that at no time shall the difference in
temperature between the aggregates and binder exceed 14 degree C. The Contractor shall submit the
exact temperatures and total mixing time for the consent of the Engineer. Mixing shall be thorough to
ensure that a homogeneous mixture is obtained in which all particle of mineral aggregates are coated
uniformly

5. Transportation and Delivery of Mix.
The mix shall be transported from the mixing plant to the point of use in suitable tipper vehicles. The vehicles
employed for the transport shall be clean and be covered in transit.

6. Spreading and Finishing

The mix transported from the hot mix plant to the site and shall be spread by means of a self-propelled
mechanical paver with suitable screeds capable of spreading, tamping and finishing the mix to specified
grade, elevation, and cross-section. However, in restricted locations and narrow widths, where available
equipment cannot be operated, other suitable means shall be employed subject to the consent of the
Engineer. The mixture shall be laid upon an approved surface and only when weather conditions are
considered suitable. The temperature of the mix, at the time of laying, shall be in the range of 120-degree
C to 160 degree C.
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The prime coat and tack coat to be applied shall be as per Subsections 12.5 and 12.6 respectively.
Spreading, finishing and compacting of the mix shall be carried out during daylight hours only, unless
satisfactory illumination is provided by the Contractor

7. Compaction of Mixture
Immediately after spreading of mix by paver, it shall be thoroughly and uniformly compacted by rolling
with a set of self-propelled rollers moving at a speed not more than 5 km per hour, immediately following
close to the paver. Generally, with each paver, two steel wheeled tandem rollers and one pneumatic tired
roller will be required. The initial or breakdown rolling shall be with 8 to 10-ton static weight smooth three
wheeled steel roller and finish rolling with 6 to 8 ton tandem roller. The breakdown rolling shall preferably
be followed by an intermediate rolling with a smooth wheel pneumatic roller of 10 to 25 ton having a
tire pressure of 7kg/sq.cm moving with a speed not more than 7 km per hour and shall be at all times
slow enough to avoid displacement of the hot mixture. Means shall be provided for checking and adjusting
the tire pressure on the job at all times. All compaction operations, i.e., breakdown rolling can be
accomplished by using vibratory roller of 8 to 10-ton static weight. During initial or breakdown rolling
and finished rolling, the vibratory shall be switched off. The joints and edges shall be rolled with an 8to 10
ton three wheeled static roller. No delays in rolling the paved surface shall be tolerated, the breakdown
roller must be right up to the paver at all times and the intermediate pneumatic roller right up to the
breakdown roller. The compaction of the asphaltic concrete shall be controlled by temperature as

follows:

Roller Temperature
Breakdown 120°C-135°C
Pneumatic 95°C-115°C
Finishing <65°C

Rolling procedure shall be as specified under Subsection 12.7.3 (7).

Rolling shall be continued till the density achieved is at least 98% of that of laboratory Marshall specimen.
Rolling operations shall be completed in all respects before the temperature of the mix falls below 100-
degree C.

8. Joints
Both longitudinal and lateral joints in successive courses shall be staggered so as not to be one above
the other. Longitudinal joints and edges shall be constructed true to delineating lines parallel to the centre
line of the road.

Longitudinal joints shall be offset by at least 150mm from those in the lower course.

Longitudinal and transverse joints shall be made in a careful manner so that well bonded and sealed
joints are provided for the full depth of the course.

Surface regularity

Surface shall be tested for undulations in longitudinal and cross profiles with 3 m straight edge and crown
template respectively. Crown template shall conform to the typical cross section.

Bi-RIDE SDHL/DEPOT 18



. TECHNICAL SPECIFICATION -
Bi-RIDE / BSRP / DEPOT /SDHL/ 2026 S.18 - ROAD WORK

Maximum permissible undulation in longitudinal profile with 3m straight edge shall be as 8mm.
Maximum permissible variation from specified cross profile under camber template shall be as 4mm.

Surface evenness requirements in respect of both longitudinal and cross profiles should be
simultaneously satisfied.

Protection of the pavement from traffic
Subsection 12.7.5 shall apply except as stated below.

Section of the newly finished works shall be protected from traffic of any kind until the mixture has cooled
to approximately ambient air temperature and well set.

110  Seal Coat
1.10.3 Description
This work shall consist of application of a seal coat for sealing the voids in a bituminous surface laid to

the specified levels, grade, and cross fall. Seal coat used shall be of premix type unless otherwise
approved by the Engineer.

1.10.4 Materials
1. Binder
The binder shall be bitumen of a suitable grade appropriate to the requirements of the work and other
environmental conditions as directed by the Engineer and satisfying the requirements of IS: 73, 217, 454
or other cut back as applicable.

2. Aggregates
The aggregates shall be sand or grit and shall consist of clean, hard, durable, dry particles and shall be
free from dust, soft or flaky/ elongated material, organic matter or other deleterious substances. The
aggregates shall pass 2.36mm sieve and be retained on 180-micron sieve. The quantity used for
premixing shall be 0.06 cum per 10 sq m area

1.10.5 Construction Methods
1. Preparation of base
The seal coat shall be applied immediately after laying of bituminous course which is required to be sealed.
Before application of seal coat materials, the surface shall be cleaned free of any dust or other
objectionable matter.

2. Preparation and Application of Mix
Mixtures of approved type shall be employed for mixing aggregates with suitable bituminous binder. The
binder shall be heated in boilers of suitable design, to a temperature appropriate to the grade of bitumen.
The aggregates shall be clean, dry and suitably heated to a temperature before the same are placed in
the mixture. Mixing of binder with aggregates to specified proportions shall be continued till the latter are
thoroughly coated with the former.
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The mix shall be immediately transported from the mixing plant to the point of use and spread uniformly
on the bituminous surface to be sealed.

3. Rolling
As soon as sufficient length has been covered with pre-mixed material, the surface shall be rolled with 8-
10-ton smooth wheeled steel, suitable vibratory or other equipment. As regards procedure for rolling it
shall be as specified under Subsection 12.7.3 (7).

4. Control of Traffic
Subsection 12.1 shall apply.

1.1 Cement Concrete Pavements

1113 General
This work shall consist of constructing Plain/ or Reinforced Cement Concrete Pavements as required in
accordance with these Specification and in conformity with the lines, levels, grades and dimension in
accordance with the design

1.11.4 Materials
1. General
The concrete materials viz. cement, aggregates, water, steel reinforcement, admixtures shall be in
accordance with Section 5 on concrete except as specified herein

2. Dowel and Tie Bars Dowel bars shall be plain round bars
They shall be free from burring or other deformation restricting slippage in the concrete. Before delivery to
the Works, one half of the length of each dowel bar shall be painted with one coat of bituminous material.

Tie bars shall be deformed bars free from oil, dirt, loose rust and scale.

These shall conform to the requirements of IS: 432, IS: 1139 and IS: 1786 as relevant.

3. Sleeves
The sleeves for dowel bars of expansion joints shall be of plastic material. This shall be designed to cover
the dowels specified by the Designer, with a closed end, and with a suitable stop to hold the end of the
sleeve a distance equal to the thickness of joint filler or at least 30mm from the end of the dowel bar. These
shall be of such design that they do not deflect or collapse during construction, and the arrangement of
sleeves shall be in accordance with these Specifications.

5. Waterproof Membrane
Where Waterproof membrane is to be provided, it shall be an impermeable polythene plastic sheeting.
Where an overlap of underlay material is necessary this shall be at least 300mm. Water shall not be
allowed to pond on the membrane which shall be completely dry when the concrete is laid.
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6. Jointing Materials
a. Joint Filler
The expansion joint fillers shall conform to the requirements of IS: 1838. They shall be punched to
admit the dowels where called for as specified by the Designer. The filler for each joint shall be
furnished in a single piece for the full depth and width required for the joint. When the use of more than
one piece is authorized for a joint, the abutting ends shall be fastened closely together securely and
accurately to shape by stapling or other satisfactory positive fastening.

b. Joint Primer
Joint primer shall be fully compatible with the joint sealant and shall be applied strictly in accordance
with the manufacturer's instructions

c. Joint Sealing Compound
The Sealing Compound of hot poured, elastomeric type shall conform to AASHTO M282 and cold
applied sealant shall be in accordance with BS 5212 (Part 2).

112 Equipment and Tools

1121 General
The concrete paving shall be carried out by use of mechanised method. Equipment and tools necessary for
handling materials and performing the work shall have the consent of the Engineer as to design, type, capacity
and mechanical, condition shall be at the site of the work before work is started. In special cases like a very
short length of road to be laid at a location, other methods may be approved by Engineer

1.12.2 Batching and Mixing Plant
This shall be of suitable type, capacity and make meeting the requirements of work

1.12.3 Paving Equipment
The concrete shall be placed with an approved fixed form or slip form paver with independent units designed
to (i)spread, (ii)consolidate, screed and float finish, (iiijtexture and cure the freshly placed concrete in one
complete pass of the machine in such a manner that a minimum of hand finishing will be necessary and so
as to provide a dense and homogeneous pavement in conformity with the plans and Specifications.

Vibrators for full width vibration of concrete paving slabs may be either the surface pan type or the internal type.
They may be attached to the spread finisher. They shall not come in contact with the joint, sub base or side

forms.

The frequency of the surface vibrators shall not be less than 3500 impulses per minute and for the internal type
not less than 5000 impulses per minute. The variable vibration setting shall be provided in the machine.

At least two spare vibrators and one generating unit shall be on hand in case of any breakdown of the vibrating
equipment being used.
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1.12.4 Concrete Saw for joint cutting
The mechanical saw for cutting concrete shall be adequately powered to cut rapidly with a water-cooled
diamond edge saw blade to the depth required. A water tank with flexible hoses and pump shall be made
available in this activity on priority basis. The Contractor shall have at least one standby saw in good working
condition.

1125 Forms
Straight side forms shall be metal forms having a thickness of at least 5mm and have a depth equal to the
prescribed edge thickness of the pavement slab.

Curved forms shall be of the radius called for as specified by the Designer and acceptable flexible forms shall
be installed with that radius. Built-up forms with horizontal joints shall not be used. Forms shall be free from
kinks, bend or wraps. Forms shall not deflect more than 6 mm when tested as a simple beam with a span of
three metres under a load equal to that which the finishers or other construction equipment will exert on them.
The top of the form shall not vary from a three metre straight edge by more than 3mm at any point and the
side by more than 6mm at any point.

The forms shall contain provision for locking together tightly the ends of abutting from sections and for secure
setting.

113  Construction Methods
1.13.1  Preparation of Sub-base
The sub-base, which shall generally be of water-bound macadam (WBM) conforming to Subsection 3.3.

The sub base shall be wetted adequately or provided with a water proof membrane so that it does not absorb
any water from the concrete to be laid over it. Concrete shall not be placed on any portion of the sub-base
until the consent of the Engineer is given.

1.13.2 Setting Forms
The sub-base under the forms shall be compacted and cut to grade so that forms, when set to the position are
within + 3mm of a straight line formed by the top of the forms. If the sub-base is found to be below the required
grade at the form line, the grade line shall be lifted by placing lean concrete mix 1:4:8 beneath the form and
setting the form when it is set. Imperfections and variations above grade shall be corrected by tamping or
cutting to the degree required.

The alignment and grade elevations of the forms shall be checked and the necessary corrections made by
the Contractor immediately before and after placing the concrete. When any form has been disturbed or any
roadbed has become unstable, the form shall be reset and rechecked. On final setting of the forms, these shall
be checked for at least half the length of pavement to be concreted in a particular day before concreting
commences on that day. While concreting long lengths, the setting up of forms to the exact grade and
alignment shall be in advance of the concreting operation by at least 60 m.

Forms shall be cleaned and oiled prior to the placing of concrete. The forms shall be removed not earlier than
24 hours after the concrete has been laid.
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1.13.3 Preparation of Concrete
a. Trial Mix | Mix Design
Subsection 12.2.1 shall be followed Minimum grade of concrete to be used is M25.

b. Batching, Mixing and Transporting Materials
Subsection 12.2.4 shall apply.

c. The Ready-Mixed Concrete (RMC) shall conform to Subsection12.2.4 (5).

1.13.4 Placing Concrete
Concrete shall be placed only on a prepared sub-base as specified in Subsection 3.12.2. No concrete shall
be placed around structures until they have been brought to the required grade and alignment nor until
expansion joint material has been placed around them.

The concrete shall be spread, compacted and finished by a mechanical paver and in accordance with
Subsection 12.11.3 (3). The mixing and placing of concrete shall progress only at such a rate as to permit
proper finishing, protecting and curing of the pavement.

The truck mixers, truck agitators and other approved hauling equipment shall be equipped with means for
discharge of concrete into the hopper of the paver without segregation of the materials. In all cases, the
temperature of the concrete shall be measured at the point of discharge from the delivery vehicle.

The acceptance criteria regarding level, thickness, surface regularity, texture, finish, strength of concrete and
all other quality control measures for hand laid concrete shall be the same as in the case of machine laid work.

The concrete shall be thoroughly consolidated against and along the faces of all forms by means of vibrators
inserted in the concrete. Vibrators shall not be permitted to come in contact with a joint assembly, the sub-base
or a side form. In no case shall the vibrator be operated longer than 30 seconds in any location. The vibrator
shall be inserted in the concrete and worked along the full length and both sides of a joint.

Concrete shall be deposited as near to expansion and contraction joints as possible without disturbing them,
but shall not be dumped from the discharge bucket on to a joint assembly.

Except at construction joints, concrete shall be shovelled against both sides of the joint simultaneously,
maintaining equal pressure on both sides. It shall be deposited to a height of approximately 5 cm more than
the depth of the joint, and shall be vibrated avoiding honeycombingl voids . The vibrator shall be inserted in
the concrete and worked along the full length and both sides of the joints Subsection 12.2.6 shall also apply.

1.13.5 Initial strike-off and Placement of Reinforcement
Where the concrete is laid in two layers, the bottom layer of concrete shall be struck off for the full width
between longitudinal construction joint true to crown at the required distance below the finished surface
elevation, for placement of reinforcement or for placement of a top layer of the required thickness.

The striking-off shall be accomplished by use of the finishing machine, unless some other approved device is
allowed. The reinforcement shall be placed as called for by the Designer and pouring of concrete over it shall
only be allowed after placement of reinforcement is proper in all respects and approved by the Engineer.
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1.13.6 Joints
(a) General
Joints shall comply with the design approved for the construction. A strip of the preformed expansion joint
filler shall be placed around each structure which extends into or through the pavement before concrete
is placed.

(b) Transverse Expansion Joints
These shall be formed at the design spacing. The material for a transverse joint shall be assembled at
the roadbed, and placed into position as a unit.

(c) Transverse Contraction Joints
Transverse Contraction joints shall consist of planes of weakness created by forming or cutting grooves in
the surface of the pavement. Transverse contraction joints shall also include load transfer dowel- bars
where these are specified by the Designer.

The contraction joints shall be cut as soon as the concrete has undergone initial hardening and is hard
enough to take up the load of joint sawing machine without causing damage to the slab.

Grooves shall be at right angles to the centreline of the pavement and shall be true to line, subject to a
tolerance of 5 mm in the width of the slab.

Any procedure for sawing joints that results in premature and uncontrolled cracking shall be revised
immediately by adjusting the sequence of cutting the joints or the time interval involved between the
placing of the concrete and cutting of the joints.

Load transfer assemblies for transverse contraction joints shall consist of dowel bars without sleeves and
an approved auxiliary spacing and supporting element.

The assembly shall be placed into position so that the dowels are parallel to the centreline and shall be
staked into position in such a way as to hold the assembly securely in position throughout construction.

(d) Longitudinal Joints
Longitudinal joints shall be constructed in conformity with the design. Planes of weakness shall be created
by forming or cutting grooves in the surface of the pavement in accordance with the applicable provisions
of this Section. When adjacent lanes of pavement are constructed separately, steel side forms shall be
used which will form a keyway along the construction joint. The bars may be bent at angles against the
form of the first lane constructed and straightened into final position before the concrete of the adjacent
lane is poured.

(e) Transverse Construction Joint
Transverse construction joints shall be placed whenever concreting is completed after a day's work or is
suspended for more than duration permissible for continuous pouring of concrete. Joints shall be formed
by placing installing bars or suitable bulkhead material so that a vertical face with approved key is formed
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or shall be butt joints formed with suitable material so that a vertical face is formed with no key. No tie
bars shall be necessary when key joints are formed but dowel bars of the same dimensions and at the
same spacing as for contraction joints shall be necessary at all butt joints.

1.13.7  Finishing
(@) Machine Finishing
As soon as the concrete has been placed, it shall be struck off and screeded by an approved finishing
machine or tools to the grades and cross sections specified by the Designer and to a level slightly above
grade so that when properly consolidated and finished the surface of the pavement will be at the exact
level and grade. The machine or tool shall go over each area of pavement as many times and at such
intervals as necessary to give the proper compaction and to leave a surface of uniform texture, true to
grade and cross section.

Excessive operation over a given area shall be avoided. The tops of the forms shall be kept clean by an
effective device attached to the machine and the travel of the machine on the forms shall be maintained
true without lift, wobble or other variation tending to effect the precision finish.

After concrete has been placed on both sides of the joint and struck off, the installing bar or channel cap
shall be slowly and carefully withdrawn, the concrete shall be carefully spaded and additional freshly
mixed concrete worked into any depression left by the removal of the installing bar. A diagonal finishing
machine shall be used if available.

(b) Hand Finishing
A portable screed shall be provided for use. The screed shall be at least 60 ¢cm longer than the width of
the slab to be struck off and consolidated. It shall be of approved shape, sufficiently rigid to retain its
shape and constructed either of metal or of other material shod with metal. (If necessary, a second screed
shall be provided for striking off the bottom layer of concrete).

The screed shall then be placed on the forms and slip along them, without lifting, in a combined
longitudinal and transverse shearing motion moving always in the direction in which the work is
progressing. If necessary this shall be repeated until the surface is of uniform texture, true to grade and
contour, and free from porous areas

(c) Edging at Forms and Joints.
After the concrete's initial set, the edges of the pavement along each side of each slab, and on each side
of transverse expansion joints, planes of weakness except when sawed transverse construction joints,
and emergency construction joints shall be worked with an approved tool and rounded to a radius of 5
mm. A well-defined and continuous radius shall be produced and a smooth, dense mortar finish obtained.
The surface of the slab shall not be unduly disturbed by tilting of the tool during use.

All joints shall be tested with a straight edge before the concrete has set, and correction shall be made if
one side of the joint is higher than the other or if they are higher or lower than the adjacent slabs.

1.13.8 Surface Texture
The surface of the carriage-way shall be textured by wire brushing in a direction at right angles to the
longitudinal axis of the carriage-way. The pavement shall be given this broomed texturing as soon as surplus
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water has risen to the surface.

The wire brushes shall be either mechanically operated or manual methods may be allowed depending upon
the type of paver being used on the Work. In either case the wire broom shall be not less than 450 mm wide
with two rows of spring steel. At least two brooms in working order shall be on the site at all times.

The surface texturing shall be completed before the concrete is in such condition that the surface is torn or
unduly roughened by the brooming. The broomed surface shall be free from rough areas, porous areas,
irregularities, or depressions

1.13.9 Surface Requirements
After the concrete has hardened sufficiently, the surface shall be given a further test for tureens, using an
approved 3 m straight edge laid on the surface. Any portion of the surface, when tested in the longitudinal
direction, which shows a variation or departure from the testing edge of more than 3.5mm but not exceeding
7mm shall be marked and immediately ground down with an approved grinding tool until the variation does
not exceed 3.5mm.

Whenever the variation or departure from the testing edge is more than 7.0mm the pavement shall be
removed and replaced. Such removal shall be of the full depth and width of the slab and at least 3m long.

1.13.10 Curing
Immediately after the surface texturing, the surface and sides of the slab shall be cured by approved curing
method for not less than 7 days. During this period measures shall be taken to prevent the loss of moisture.

The concrete shall not be left exposed between stages of curing.

The surface shall be inspected regularly to ascertain the earliest time at which it is able to withstand the
spreading of moisture retaining material. This shall be by ponding of water or spreading and wetting either two
layers of burlap or two mats of cotton | jute or a layer of sand or other approved highly absorbent material.
Whatever material is used it shall be kept continuously moist for not less than 7 days and to a degree which
will ensure that 100% humidity is maintained adjacent to the concrete surface. A membrane curing compound
meeting the requirements of BS 7542 may be used subject to the consent of the Engineer.

Concrete surfaces which are subjected to heavy rainfall within three hours after the curing compound has been
applied shall be resprayed by the method and the coverage specified above.

Concrete surfaces to which membrane curing compounds have been applied shall be adequately protected
for the duration of the entire curing period from the pedestrian and vehicular traffic, except as required for
joint sawing operations and surfaces tests, and from only other cause which will disrupt the continuity of the
membrane. The curing membrane so formed shall be maintained intact for a period of not less than 14 days.
The entire surface shall be protected from the effects of solar radiation and in addition by the use of frames
covered with material with heat and light reflecting properties.

Concrete liable to be affected by running water shall be adequately protected from the damage during the
setting period
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1.13.11 Removing Forms
Forms shall be removed only after stipulated period and carefully so as to avoid damage to the pavement

1.13.12 Protection of Pavement

The Contractor shall erect and maintain suitable barricades and shall employ watchmen to exclude public
traffic and that of his employees and agents from the newly constructed pavement until opened for use. These
barriers shall be arranged as not to interfere with public traffic on any lane intended to be kept open and
necessary signs and lights shall be maintained by the Contractor clearly indicating any lanes open to the
public. Where any stipulated public traffic lane is contiguous to the slab or lane being placed, the Contractor
shall provide, erect, and subsequently remove a substantial temporary guard fence along the prescribed
dividing line, which shall be maintained there and protected by signages until the slab is opened to traffic. The
Contractor's plan of operation shall be such as to obviate any need for encroachment on the public traffic lane
or lanes under use.

The same shall be approved by the local competent authority.

Any part of the pavement damaged by traffic or other cause prior to its final acceptance shall be repaired or
replaced by the Contractor.

1.13.13 Sealing Joints
Before the pavement is opened to traffic, and as soon after the curing period as is feasible, all joints both
longitudinal and transverse, shall be filled with the material approved for use as seal.

Both primer and sealing compound shall be treated and applied strictly in accordance with the manufacturer's
specifications/ instruction and by use of approved equipment.

The sealing material shall be poured into each joint opening as directed by the Engineer. The pouring shall be
done in such a manner that the material will not be spilled on the exposed surfaces of the concrete. Any
excess material on the surface of the concrete pavement shall be removed immediately and the pavement
surface cleaned.
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