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S  P  E  C   I  P  I  T  I  O  N  S 

 
 

 

ITEM NO. : 1 
  

Providing and applying tack coat with bitumen grade VG-10 using VG-10 Bitumen pressure distributor at the rate of 

2.5 kg per 10 sqm on the granular surface treated with primer and cleaned with mechanical broom. 

502.1 Scope 

 This work shall consist of the application of a single coat of low viscosity liquid bituminous material to a porous 

granular surface preparatory to the superimposition of bituminous treatment or mix. 

502.2 Materials  

502.2.1 Primer : The choice of a emulsion bituminous primer shall depend upon the porosity characteristics of the surface to be 

primed as classified in IRC : 16 These are : 

(i) Surface of low porosity : such as wet mix macadam and water bound macadam. 

(ii) Surfaces of medium porosity; such as cement stabilized soil base,  

(iii) Surfaces of high porosity; such as a gravel base. 

502.2.2 Primer viscosity : 

The type and viscosity of the primer shall comply with the requirements of IS 8887, as sampled and tested for bituminous 

primer in accordance with thee standards. Guidance on viscosity and rate of spray is given in Table 500-1. 

TABLE 500-1. VISCOSITY REQUIREMENT AND QUANTITY OF 

LIQUID BITUMINOUS PRIMER 

Type of Surface Kinematic Viscosity of 
Primer at 60o C 
( Centistokes ) 

Quantity of Liquid Bituminous 
Material per 10 Sq.M. 

(kg) 
Low porosity 30 – 60 6 to 9 

Medium porosity 70 – 140 9 to 12 

High porosity 250 – 500 12 to 15 

502.2.3 Choice of primer : The primer shall be emulsion bitumen  complying with IS 8887 of a type 

and grade as specified in the Contact or as directed by the Engineer. The use of medium curing cutback as per IS 217 shall be 

restricted only for sites at sub-zero temperatures or for emergency applications as directed by the Engineer. 

502.3  Weather and Seasonal Limitations 

  Bituminous primer shall not be applied to a wet surface (see 502.4.2) or during a dust storm or when the 

weather is foggy, rainy or windy or when the temperature in the shade is less than 10o C. Surfaces which are to receive 

emulsion primer should be damp. But no free or standing water shall be present. 

502.4  Construction 

502.4.1.1 Equipment :  

The Primer distributor shall be a self-propelled or towed bitumen pressure sprayer equipped for spraying the material 

uniformly at specified rates and temperatures. Hand spraying of small areas. Inaccessible to the distributor, or as directed by 

the Engineer. 

502.4.2 Preparation of road surface : The surface to be primed shall be prepared  in accordance with Clauses 501.8 . 
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501.8 This work shall consist of preparing an existing granular surface and shall be performed on such widths and lengths 

as shown on the drawing or as directed by the Engineer 

 Immediately prior to applying the primer the surface shall be carefully swept clean of dust and loose particles, care 

being taken not to disturb the inter locked  aggregate. This is best achieved when the surface layer is slightly moist (lightly 

sprayed with water and the surface allowed to dry) and the surface should be kept  moist until the primer is applied. 

502.4.3 Application of emulsion bituminous primer : The rate of application of the primer shall be at rate of 7.5 Kg / 10 

Sq.m. or as directed. The bituminous primer shall be sprayed uniformly in accordance with Clause 501. The method for 

application of the primer will depend on the type of equipment to be used, size of nozzles, pressure at the spray bar and speed 

of forward movement. The Contractor shall demonstrate at a spraying trial, that the equipment and method to be used is 

capable of producing a uniform spray, within the tolerances specified. 

502.4.4 Curing of primer and opening to traffic : A primed surface shall be allowed to cure for at least 24 hours or such 

other period as is found to be necessary to allow all the volatiles to evaporate before any subsequent surface treatment or mix 

is laid. Any unabsorbed primer shall first be blotted with an application of sand, using the minimum quantity possible. A 

primed surface shall not be opened to traffic other than that necessary to lay the next course. A very thin layer of clean sand 

may be applied to the surface of the primer, to prevent the primer picking up under the wheels of the paver and the trucks 

delivering bituminous material to the paver. 

502.5  Quality Control of Work : 

 For control of the quality of materials supplied and the works carried out, the relevant provisions of Section 901 of 

MORT & H specifications  shall apply. 

502.6 Arrangements for Traffic 

 During construction operations, arrangements for traffic shall be made in accordance with the provisions of Clause 

112 of MORT & H specifications. 

502.7 Measurement for Payment 

 Prime coat shall be measured in terms of surface area of application in square meters. 

502.8 Rate :-  

  The contract unit rate for prime coat with adjustments as described in Clause 502.7 of MORT&H  

specification shall be payment in full for carrying out the required operations including full compensation for all components 

listed below 

[i] Making arrangements for traffic to Clause 112 as above except for initial treatment to verges, shoulders and 

construction of diversions. 

[ii] Furnishing all materials to be in corporate in the work including all royalties, fees, rents where necessary and all 

leads and lift. 

[iii] All labour, tools, equipment and incidentals to complete the work to the specifications. 

[iv] Carrying out the work in part widths of road where directed, and 

[v] Carrying out the required tests for quality control. 

 Payment shall be made on the basis of the provision of prime coat at an application rate of 7.5 kg per 10 square meter, with 

adjustment, plus or minus, for the variation between this amount and the actual amount approved by the Engineer after the 

preliminary trials referred to in Clause 502.4.3.of MORT&H specification stated above. 
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Item No.2 Providing and laying 50mm thick compacted B.M.with B.T. aggregate as per 
MORT&H specification using Emulsion RS1 grade for tack coat at 2.5 Kg./10Sq.mt. 
with mechanical sprayer and bitumen grade VG-30 for mixing at the rate 
34.0Kg/M.T. i.e. 3.4 %  of total mix including heating the aggregate and asphalt by 
drum mix plant and spreading the same by paver finisher and consolidation with 
vibratory roller including providing all materials, equipments, tools and plants, oil, 
kerosene, fire wood, labour charges etc. complete  

504 BITUMINOUS MACADAM 
504.1 Scope 
This work shall consist of construction in a single course having 50 mm thickness or in multiple 
courses of compacted crushed aggregates premixed with a bituminous binder on a previously 
prepared base to the requirements of these Specifications. Since the bituminous macadam is an 
open-graded mix, there is a potential that it may trap water or moisture vapour within the pavement 
system. Therefore, adjacent layer (shoulders) should have proper drainage quality to prevent 
moisture-induced damage to the BM.  
504.2 Materials 
504.2.1 Bitumen:-  The bitumen shall be viscosity graded paving bitumen complying with 
Indian Standard Specification for paving bitumen, IS:73 or as specified in the Contract. The type 
and grade of bitumen to be used would depend upon the climatic conditions and the traffic. 
Guidelines for selection of bitumen are given in Table 500-1. 
504.2.2 Coarse Aggregates 
The coarse aggregates shall consist of crushed rock, crushed gravel or other hard material retained 
on 2.36 mm sieve. It shall be clean, hard, durable and cubical shape, free from dust and soft organic 
and other deleterious substances. The aggregate shall satisfy the physical requirements specified in 
Table 500-6. Where crushed gravel is proposed for use as aggregate, not less than 90 percent by 
weight of the crushed material retained on 4.75 mm sieve shall have at least two fractured faces 
resulting from crushing operation. Before approval of the source, the aggregates shall be tested for 
stripping. Where the Contractor's selected source of aggregates have poor affinity for bitumen, as a 
condition for the approval  
of that source, the bitumen shall be treated with approved anti-stripping agents, as per the 
manufacturer's recommendations, without additional payment.  
504.2.3 Fine Aggregates 
Fine aggregates shall consist of crushed or naturally occurring mineral material, or a combination of 
two, passing 2.36 mm sieve and retained on 75 micron sieve. It shall be clean, hard, durable, free 
from dust and soft organic and other deleterious substances. Natural sand shall not be used in the 
binder course.  

Table 500-6: Physical Properties of Coarse Aggregate 
Property Test Requirement Test method 

Cleanliness Grain Size analysis Max. 5% passing 
0.075 mm sieve. 

IS:2386 Part I 

Particle shape Combined Flakiness and Max. 35% IS:2386 Part I 
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Property Test Requirement Test method 
Elongation Indices 

Strength Los Angeles Abrasion Value 
or 

Max. 40% IS:2386 Part IV 

 Aggregate Impact Value Max. 30% IS:2386 Part IV 
Durability Soundness (Sodium or 

Magnesium) 
 

5 cycles 
IS:2386 Part IV 

 Sodium Sulphate Max. 12% IS:2386 Part V 
 Magnesium Sulphate Max. 18% IS:2386 Part V 

Water 
Absorption 

Water Absorption Max. 2% IS:2386 Part III 

Stripping Coating and stripping of 
Bitumen aggregate 

Mixtures. 

Minimum retained 
coating 95% 

IS:6241 

Water 
Sensitivity 

Retained Tensile strength* Minimum 80% AASHTO 283 

If the minimum retained tensile strength falls below 80 percent, use of anti stripping agent is 
recommended to meet the minimum requirements.  
504.2.4 Aggregate Grading and Binder Content 
The combined grading of the coarse aggregates and fine aggregates, when tested in accordance with 
IS:2386 Part 1, wet sieving method, shall conform to limits given in Table 500-8. The type and 
quantity of bitumen and appropriate thickness is also given in Table 500-7. 
504.2.5 Proportioning of Material 
The combined aggregate grading shall not vary from the lower limit on one sieve to the higher limit 
on the adjacent sieve to avoid gap grading. The aggregate may be proportioned and blended to 
produce a uniform mix complying with the requirements in Table 500-7. The binder content shall be 
within a tolerance of ± 0.3 percent by weight of total mix when individual specimens are taken for 
quality control tests in accordance with the provisions of Section 900.  
504.3 Construction Operation 
504.3.1 Weather and Seasonal Limitations 
The provisions of Clause 501.5.1 shall apply. 

Table 500-7 : Aggregate Grading and Bitumen Content 
Grading 1 2 

Nominal maximum aggregate 
size* 

40 mm 19 mm 

Layer thickness 80-100 mm 50-75 mm 
IS Sieve size (mm) Cumulative % by weight of total aggregate passing 

45 100  
37.5 90-100  
26.5 75-100 100 
19 - 90-100 

13.2 35-61 56-88 
4.75 13-22 16-36 
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2.36 4-19 4-19 
0.3 2-10 2-10 

0.075 0-8 0-8 
Bitumen content ** percent by 

mass of total mix 
3.3** 3.40 

* Nominal maximum aggregate size is the largest specified sieve size upon which any of the 
aggregate material is retained. 
** Corresponds to specific gravity of the Aggregate being 2.7. In case aggregates have specific 
gravity more than 2.7, bitumen content can be reduced proportionately. Further, for regions where 
highest daily mean air temperature is 30°C or lower and lowest daily mean air temperature is -10°C 
or lower, the bitumen content may be increased by 0.5 percent.  
504.3.2 Preparation of the Base :-  
The base on which bituminous macadam is to be laid shall be prepared, shaped and compacted to 
the required profile in accordance with Clauses 501.8 and 902.3 as appropriate, and a prime coat, 
shall be applied in accordance with Clause 502 where specified, or as directed by the Engineer. The 
surface shall be thoroughly swept clean by a mechanical broom, and the dust removed by 
compressed air. In locations where mechanical broom cannot get access, other approved methods 
shall be used as directed by the Engineer.  
504.3.3 Tack Coat 
A tack coat in accordance with Clause 503 shall be applied as required under the Contract or as 
directed by the Engineer.  
504.3.4 Preparation and Transportation of the Mix 
The provisions of Clauses 501.3 and 501.4 as under shall apply.  
501.3 Mixing 
Pre-mixed bituminous materials shall be prepared in a Drum mix plant of adequate capacity and 
capable of yielding a mix of proper and uniform quality with thoroughly coated aggregates. 
Appropriate mixing temperatures are given in Table 500-2 of these Specifications. the difference in 
temperature between the binder and aggregate shall at no time exceed 14°C. In order to ensure 
uniform quality of the mix and better coating of aggregates, the hot mix plant shall be calibrated 
from time to time. The essential features of the hot mix plants are given in Annex A of IRC:27.  

Table 500-2: Mixing, Laying and Rolling Temperatures for Bituminous Mixes (Degree Celcius) 
Bitumen 
Viscosity 

Grade 

Bitumen 
Temperature 

Aggregate 
Temperature 

Mixed 
Material 

Temperature 

Laying 
Temperature 

Rolling 
Temperature 

VG-40 160-170 160-175 160-170 150 Min. 100 Min. 
VG-30 150-165 150-170 150-165 140 Min. 90 Min. 
VG-20 145-165 145-170 145-165 135 Min. 85 Min. 
VG-10 140-160 140-165 140-160 130 Min. 80 Min. 

Rolling must be completed before the mat cools to these minimum temperatures. If a continuous 
type mixing plant is used, the Contractor must demonstrate by laboratory analysis that the cold feed 
combined grading is within the grading limits specified for that bituminous bound material. In the 
case of a designed job mix, the bitumen and filler content shall be derived using this combined 
grading.  
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501.4 Transporting 
Bituminous materials shall be transported in clean insulated and covered vehicles. An asphalt 
release agent, such as soap or lime water, may be applied to the interior of the vehicle to prevent 
sticking and to facilitate discharge of the material. 
504.3.5 Spreading 
The provisions of Clause 501.5.3 as under shall apply. 
501.5.3 Spreading 

Prior to spreading the mix, the base shall be prepared by carrying out the required operations 
as per Clause 501.8 depending upon the site conditions. Except in areas where paver cannot get 
access, bituminous materials shall be spread, levelled and tamped by an approved self-propelled 
paving machine equipped with an electronic sensing device. The essential features of the paver 
finisher shall conform to Annex A of IRC:27. As soon as possible after arrival at site, the materials 
shall be supplied continuously to the paver and laid without delay. The rate of delivery of material 
to the paver shall be regulated to enable the paver to operate continuously. The travel rate of the 
paver, and its method of operations, shall be adjusted to ensure an even and uniform flow of 
bituminous material across the screed, free from dragging, tearing and segregation of the material. 
In areas with restricted space (such as confined space, foot ways, of irregular shape and varying 
thickness, approaches to expansion joints, etc.) where paver cannot be used, the material shall be 
spread, raked and levelled with suitable hand tools by trained staff.  
The minimum thickness of material laid in each paver pass shall be in accordance with the 
minimum values given in the relevant parts of these Specifications. When laying binder course or 
wearing course approaching an expansion joint of a structure, machine laying shall stop 300 mm 
short of the joint. The remainder of the pavement up to the joint, and the corresponding area beyond 
it, shall be laid by hand, and the joint or joint cavity shall be kept clear of surfacing material.  

Bituminous material, with a temperature greater than 145°C, shall not be laid or deposited on 
bridge deck water-proofing systems, unless precautions against heat damage have been approved by 
the Engineer. 
504.3.6 Rolling 
Compaction shall be carried out in accordance with the provisions of Clauses 501.6 and 501.7. as 
under 
501.6 Compaction 

Bituminous materials shall be laid and compacted in layers, which enable the specified 
thickness, surface level, regularity requirements and compaction to be achieved.  
Compaction of bituminous materials shall commence as soon as possible after laying. Compaction 
shall be substantially completed before the temperature falls below the minimum rolling 
temperatures stated in the relevant part of these Specifications. Rolling of the longitudinal joints 
shall be done immediately behind the paving operation. After this, rolling shall commence at the 
edges and progress towards the center longitudinally except that on super-elevated and 
unidirectionally cambered portions, it shall progress from the lower to the upper edge parallel to the 
center line of the pavement. Rolling shall continue until all roller marks have been removed from 
the surface. All deficiencies in the surface after laying shall be made good by the attendants behind 
the paver, before initial rolling is commenced. The initial or breakdown rolling shall be done with 8-
10 tonne static weight smooth-wheel rollers.  
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The intermediate rolling shall be done with 8-10 tonne static weight or vibratory roller or 
with a pneumatic tyre roller of 12 to 15 tonne weight, with a tyre pressure of at least 0.56 MPa. The 
Contractor shall demonstrate the efficiency of the equipment proposed to be used by carrying 
compaction trials. The procedure for site trials shall be submitted to the Engineer for approval. The 
finish rolling shall be done with 6 to 8 tonne smooth wheel tandem rollers. Rolling shall continue 
until the specified compaction is achieved.  

Where compaction is to be determined by density of cores, the requirements to prove the 
performance of rollers shall apply in order to demonstrate that the specified density can be achieved. 
In such cases the Contractor shall specify the plant, and the method by which he intends to achieve 
the specified level of compaction and finish at temperatures above the minimum specified rolling 
temperature. Laying trials shall then demonstrate the acceptability of the plant and method used.  

Bituminous materials shall be rolled in a longitudinal direction, with the driven rolls nearest 
the paver. The roller shall first compact material adjacent to joints and then work from the lower to 
the upper side of the layer, overlapping on successive passes by at least one-third of the width of the 
rear roll or, in the case of a pneumatic-tyred roller, at least the nominal width of 300 mm.  

In portions with super-elevated and unidirectional camber, after the edge has been rolled, the 
roller shall progress from the lower to the upper edge. Rollers should move at a speed of not more 
than 5 km per hour. The roller shall not be permitted to stand on pavement which has not been fully 
compacted, and necessary precautions shall be taken to prevent dropping of oil, grease, petrol/ diesel 
or other foreign matter on the pavement either when the rollers are operating or standing. The 
wheels of roller machine shall be in good working order, to prevent the mix from adhering to the 
wheels. Only sufficient moisture to prevent adhesion between the wheels of rollers and the mix 
should be used. Surplus water shall not be allowed to stand on the partially compacted pavement.  
501.7 Joints 
501.7.1 Where joints are made, the material shall be fully compacted and the joint made flush 
in one of the following ways 

: a)  All joints shall be cut vertical to the full thickness of the previously laid mix. All 
loosened material shall be discarded and the vertical face coated with a suitable viscosity grade 
hot bitumen, or cold applied emulsified bitumen. While spreading the material along the joint 
the material spread shall overlap 25 mm to 50 mm on the previously laid mix beyond the 
vertical face of the joint. The thickness of the loose overlap material should be approximately a 
quarter more than the final compacted thickness. The overlapped mix shall be dragged back to 
the hot lane so that the roller can press the small excess into the hot side of the joint to obtain a 
high joint density.  
b)  By using two or more pavers operating in echelon, where this is  
practicable and in sufficient proximity for adjacent widths to be fully compacted by continuous 
rolling.  

501.7.2  All longitudinal joints shall be offset at least 300 mm from parallel joints in the layer 
beneath or as directed, and in a layout approved by the Engineer. Joints in the wearing course shall 
coincide with either the lane edge or the lane marking, whichever is appropriate. Longitudinal joints 
shall not be situated in wheel track zones.  
501.7.3 For transverse joints method a) above shall apply. Transverse joints in the successive 
and adjoining layers shall have a minimum offset of 2 m. 
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Rolling shall be continued until the specified density is achieved, or where no density is specified, 
until there is no further movement under the roller. The required frequency of testing is defined in 
Clause 903. 
504.4 Surface Finish and Quality Control of Work 

The surface finish of the completed construction shall conform to the requirements of Clause 
902. For control of the quality of materials and the works carried out, the relevant provisions of 
Section 900 shall apply.  
504.5 Protection of the Layer 

The bituminous macadam shall be covered with either the next pavement course or wearing 
course, as the case may be, within a maximum of forty-eight hours. If there is to be any delay, by 
the Contractor the course shall be covered by a seal coat to the requirement of Clause 512 before 
opening to any traffic. The seal coat in such cases shall be considered incidental to the work and 
shall not be paid for separately.  
504.6 Arrangements for Traffic 
During the period of construction, arrangements for traffic shall be made in accordance with the 
provisions of Clause 112.  
504.7 Measurement for Payment 
Bituminous macadam shall be measured as finished work in cubic metres, or by weight in metric 
tonnes, where used as regulating course, or square metres at the specified thickness as indicated in 
the Contract or shown on the drawings, or as otherwise directed by the Engineer.  
504.8 Rate 
The contract unit rate for bituminous macadam shall be payment in full for carrying out the required 
operations as specified. The rate shall include cost for all components listed in Clause 501.8.8.2. 
 
 
 
Item No.3 Providing and laying 25 mm thick compacted Semi Dense Bituminous Concrete  

using stone chips as per MORT&H gradation & VG-30 grade asphalt for mixing @ 
5.0% by weight of total mix for binder including heating the aggregate and asphalt by 
drum mix plant and spreading the same by paver finisher and consolidation with 
vibratory roller including providing all materials, equipments, tools and plants, oil, 
kerosene, fire wood, labour charges etc. complete   

This work shall consist of construction in a single layer of semi dense bituminous concrete 
on a previously prepared bituminous bound surface. A single layer shall be 25mm in thickness. 
508.2 Materials :- 
508.2.1 Binder :- 
 The binder shall be a Viscosity grade bitumen of VG-30 grade as specified in the contract 
satisfying the requirement of IS : 73  
508.2.2 Coarse aggregates :- 
 The coarse aggregates shall consist of crushed rock retained on the 2.36 mm sieve. They 
shall be clean, hard, durable of cubical shape, free from dust and set of friable matter, organic or 
other deleterious matter. Where the contractor’s selected source of aggregates have poor affinity for 
bitumen, as a condition for the approval of that source, the bitumen shall be treated with approved 
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anti-stripping agents as per the manufacturer’s recommendations, without additional payment. 
Before approval of the source the aggregate shall be tested for stripping.  
 The aggregates shall satisfy the physical requirements set forth in Table 500-3 as under. 

Table 500.3 Physical, Requirements for Coarse aggregates 
Property Test Specification 

Cleanliness Grain Size analysis Max. 5% passing 
0.075 mm sieve. 

Particle shape Flakiness and Elongation Index 
(Combined) 

Max. 30% 

Strength Los Angeles Abrasion Value Max. 40% 
 Aggregate Impact Value Max. 30% 

Durability Soundness  
Sodium Sulphate 

 
Max. 12% 

 Magnesium Sulphate Max. 18% 
Water Absorption Water Absorption Max. 1% 

Stripping Coating and stripping of Bitumen 
aggregate Mixtures. 

Minimum retained 
coating 95% 

Water Sensitivity Retained Tensile Strength Minimum 80% 
 
 
Notes :- 
[1] IS : 2386 Part – 1 [2] IS : 2386 Part – 1 [the elongation test to be done only on non-flaky 
aggregate in the sample] [3] IS : 2386 Part – 4 [4] IS : 2386 Part – 5 [5] IS : 2386 Part – 3 [6] IS : 
6241 [7] The water sensitivity test is only to be carried out if the minimum retained coating in the 
stripping test is less than 95 % 
* Aggregate may satisfy requirements of either of these two tests. 
508.2.3 Fine aggregates :- 
 The Fine aggregates shall consist of crushed rock, passing the 2.36 mm sieve and retained on 
the 75 micron sieve. These shall be clean, hard, durable, uncoated mineral particles, dry and free 
from injurious, soft or flaky particles and organic or deleterious matter. 
The plasticity index of the fraction passing the 0.425 mm sieve shall not exceed 4. when tested in 
accordance with IS:2720 (part 5) 
508.2.4 Filler :- Filler shall consist of finely divided mineral matter such as rock dust, hydrated lime 
or cement approved by the Engineer. 
The filler shall be graded within the limits indicated in Table 500-9 

TABLE 500-9. GRADING REQUIREMENTS FOR MINERAL FILLER 
IS Sieve (mm) Cumulative percent passing by weight of total aggregate. 

0.6 100 
0.3 95 - 100 

0.075 85 - 100 
The Filler shall be free from organic impurities and have a plasticity Index not greater than 4. The 
Plasticity Index requirement shall not apply if filler is cement or lime. When the coarse aggregate is 
gravel, 2 percent by weight of total aggregate, shall be Portland cement or hydrated lime and the 
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percentage of fine aggregate reduced accordingly. Cement or hydrated lime is not required when the 
limestone aggregate is used. Where the aggregate fail to meet the requirements of the water 
sensitivity test in Table 500-8 then 2 percent by total weight of aggregate, of hydrated lime shall be 
added without additional cost. 
508.2.5 Aggregate grading and binder content :- 
 When tested in accordance with IS :2386 Par I (wet sieving method), the combined grading 
of the coarse and fine aggregates and added filler shall fall within the limits shown in Table 500-15 
for grading II as specified in the contract. 

 Table 500.15 Composition of Semi Dense Bituminous Concrete Pavement Layers  
Grading 2 

Nominal aggregate size 10 mm 
layer thickness 25 mm 
IS : Sieve [MM] Cumulative % by weight of total aggregate 

passing. 
13.2  100 
9.5  90 – 100 

4.75  35 - 51 
2.36  24 - 39 
1.18  15 - 30 
0.6  - 
0.3  9 - 19 

0.15  - 
0.075  3 - 8 

Bitumen content % by 
weight of total mixture  

 5.00 

Bitumen Grade VG-30 
Note: 1 The combined aggregate grading shall not vary from the below limit on one sieve to 

the high limit on adjacent sieve. 
 2 Determined by the marshal method 
 The quantity of binder used for premixing in terms of straight run bitumen 60/70 

grade shall be 5.0% by weight of total mix. 
508.3. Mixture Design 
508.3.1 Requirements for the mixture: 
Apart from conformity with the grading and quality requirements for individual ingredients the 

mixture shall meet the requirements set out in Table 500 -16 
Table 500-16. Requirements for Semi Dense Bituminous Pavement Layers 

Minimum stability (kn at 600C 8.2 
Minimum flow (mm) 2 
Maximum flow (mm) 4 
Compaction level (Number of blows) 75 blows on each of the two 

faces of the specimen 
Per cent air voids 3.5 
Per cent voids in mineral aggregate (VMA) See table 500-12 
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Per cent voids filled with bitumen (VFB) 65 - 78 
Table 500-12. Minimum per cent voids in mineral aggregate (VMA) 

Nominal Maximum particle 
Size (mm) 

Minimum VMA, per cent related to Design Air 
Voids, Per cent 

3.0 4.0 5.0 
9.5 14.0 15.0 16.0 

12.5 13.0 14.0 15.0 
19.0 12.0 13.0 14.0 
25.0 11.0 12.0 13.0 
37.5 10.0 11.0 12.0 

Notes : 1 The nominal maximum particle size is one size larger than the first sieve to retain more 
than 10 per cent. 

 2. Interpolate minimum voids in the mineral aggregate (VMA) for   design 
air voids value between those listed. 

508.3.2 Binder Content 
The binder content shall be optimized to achieve the requirements of the mixture set out in 

Table 500-16 and the traffic volume as specified in the contract. The Marshall method for 
determining the optimum binder content shall be adopted as described in the Asphalt Institute 
Manual MS-2, replacing the aggregates retained on the 26.5mm sieve and retained on the 22.4mm 
sieve, where approved by the Engineer. 
508.3.3 Job mix formula 

The contractor shall inform the Engineer in writing, at least 20 days before the start of the 
work, of the job mix formula proposed for use in the works, and shall give the following details; 

(i) Source and location of all materials; 
(ii) Proportion of all materials expressed as follows where each is applicable; 
 (a) Binder type, and percentage by weight of total mixture; 
 (b) Coarse aggregate/ Fine aggregate/ Mineral filler as percentage by  
 weight of total aggregate including mineral filler; 
(iii) A single definite percentage passing each sieve for the mixed aggregate; 
(iv) The individual gradings of the individual aggregate fractions and the  proportion of 

each in the combined grading. 
(v) The results of tests enumerated in Table 500-16 as obtained by the  contractor. 
(vi) Where the mixture is a batch mixer, the individual weight of each type of aggregate, 

and binder per batch, 
(vii) Test results of physical characteristics of aggregates to be used; 
(viii) Mixing temperature and compacting temperature. 

 While establishing the job mix formula, the Contractor shall ensure that it is based on a 
correct and truly representative sample of the materials that will actually be used in the work and 
that the mixture and its different ingredients satisfy the physical and strength requirements of these 
Specifications. 
 Approval of the job mix formula shall be based on independent testing by the Engineer for 
which samples of all ingredients of the mix shall be furnished by the Contractor as required by the 
Engineer. 
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 The approved job mix formula shall remain effective unless and until a revised Job Mix 
Formula is approved. Should a change in the source of supply of materials be proposed, a new job 
mix formula shall be forwarded to the Engineer for approval before the placing of the material. 
508. 
 
3.4 Plant trials - permissible variation in job mix formula: 
 Once the laboratory job mix formula is approved, the Contractor shall carry out trials at the 
mixer to establish that the plant can be set up to produce a uniform mix conforming to the approved 
job mix formula. The permissible variations of the individual percentage of the various ingredients 
in the actual mix from the job mix formula to be used shall be within the limits as specified in Table 
500-13. These variations are intended to apply to individual specimens taken for quality control tests 
in accordance with section 900. 

Table 500-13. Permissible Variations from the Job Mix Formula 
Description Permissible variation 

Base/binder 
course 

Wearing 
course 

Aggregate passing 19mm sieve or larger + 8 % + 7 % 
Aggregate passing 13.2mm, 9.5mm + 7 % + 6 % 
Aggregate passing 4.75 + 6 % + 5 % 
Aggregate passing 2.36mm, 1.18mm, 0.6mm + 5 % + 4 % 
Aggregate passing 0.3mm, 0.15mm + 4 % + 3 % 
Aggregate passing 0.075mm + 2 % + 1.5 % 
Binder content + 0.3 % + 0.3 % 
Mixing temperature + 100C + 100C 

 Once the plant trials have demonstrated the capability of the plant, and the trials are 
approved, the laying operation may commence. Over the period of the first month of production for 
laying on the works, the Engineer shall require additional testing of the product to establish the 
reliability and consistency of the plant. 
508.3.5 Laying Trials: 
 Once the plant trials have been successfully completed and approved, the Contractor shall 
carry out laying trials, to demonstrate that the proposed mix can be successfully laid and compacted 
all in accordance with Clause 501. The laying trial shall be carried out on a suitable area which is 
not to form part of the works, unless specifically approved in writing, by the Engineer. The area of 
the laying trials shall be a minimum of 100 sq.m. of construction similar to that of project road, and 
it shall be in all respects, particularly compaction, the same as the project construction, on which the 
bituminous material is to be laid. 
 The Contractor shall previously inform the Engineer of the proposed method for laying and 
compacting the material. The plant trials shall then establish if the proposed laying plant, 
compaction plant, and methodology is capable of producing satisfactory results. The density of the 
finished paving layer shall be determined by taking cores, no sooner than 24 hours after laying, or 
by other approved method. 



   - 14 - 

 Once the laying trials have been approved, the same plant and methodology shall be applied 
to the laying of the material on the project, and no variation of either shall be acceptable, unless 
approved in writing by the Engineer, who may at his discretion require further laying trials. 
508.4 Construction Operations :- 
 The provision of following Clauses shall apply. 
508.4.1 Weather and seasonal limitations : - 
 Laying shall be suspended while free standing, water is present on the surface to be covered 
or during rain, fog and dust storms. After rain the bituminous surface, prime or tack coat, shall be 
blow off with a high pressure air jet to remove excess moisture or the surface left to dry before 
laying shall start, laying of bituminous mixtures shall not be carried out when the air temperature at 
the surface on which it is to be laid is to be laid is below 100 C or when the wind speed at any 
temperature exceeds 40 K.M./H at 2 Mt. height unless specifically approved by the Engineer.  
508.4.2 Preparation of base :- 
 The surface on which the bituminous concrete is to be laid shall be prepared in accordance 
with Clause 501 and 902 as appropriate, or as directed by the Engineer. The surface shall be 
thoroughly swept clean by mechanical broom and dust removed by compressed air. In location 
where a mechanical broom can not access, other approved methods shall be used as directed by the 
Engineer. 
508.4.6 Mixing and transportation of the mixture. :-  
The provisions as specified in Clause 501.3 and 501.4  shall apply 
501.3 Mixing : Pre-mixed bituminous materials including semi dense bituminous concrete, shall be 
prepared in a Drum mix plant of adequate capacity and capable of yielding a mix of proper and 
uniform quality with thoroughly coated aggregates. Appropriate mixing temperatures shall be as per 
Table 500-2 

Table 500-2: Mixing, Laying and Rolling Temperatures for Bituminous Mixes (Degree Celcius) 
Bitumen 
Viscosity 

Grade 

Bitumen 
Temperature 

Aggregate 
Temperature 

Mixed 
Material 

Temperature 

Laying 
Temperature 

Rolling 
Temperature 

VG-40 160-170 160-175 160-170 150 Min. 100 Min. 
VG-30 150-165 150-170 150-165 140 Min. 90 Min. 
VG-20 145-165 145-170 145-165 135 Min. 85 Min. 
VG-10 140-160 140-165 140-160 130 Min. 80 Min. 

 The difference in temperature between the binder and aggregate should at no time exceed 
140C. In order to ensure uniform quality of the mix and better coating of aggregate, the hot mix 
plant shall be calibrated from time to time. 
501.4 : Transporting 
 Bituminous material shall be transported in clean insulated vehicles, and unless otherwise 
agreed by the Engineer, shall be covered while in transit or awaiting tipping. Subject to the approval 
of the Engineer, a thin coating of diesel or lubricating oil may be applied to the interior of the 
vehicle to prevent sticking and to facilitate discharge of the material.  
508.4.7 Spreading : - 
The premixed material shall be spread by suitable means to the desired thickness grades and cross-
fall. Except in areas where a mechanical paver cannot access, bituminous materials shall be spread, 
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leveled and tamped by an approved self propelled paving machine. As soon as possible after arrival 
at site, the materials shall be supplied continuously to the paver and laid without delay 

The rate of delivery of material to the paver shall be regulated to enable the paver to operate 
continuously. The travel rate of paver, and its method of operation, shall be adjusted to ensure an 
even and uniform flow of bituminous material across the screed, free from dragging, tearing and 
segregation of the material. In areas with restricted space where a mechanical paver cannot be used, 
the material shall be spread, raked and leveled with suitable hand tools by experienced staff, and 
compacted to the satisfaction of the Engineer. 

The minimum  thickness of material laid in each paver pass shall be in accordance with the 
minimum values given in the relevant parts of these Specifications. When lying binder course or 
wearing course approaching an expansion joint of a structure, machine laying shall stop 300mm 
short of the joint. The remainder of the pavement up to the joint, and the corresponding area beyond 
it, shall be laid by hand, and the joint or joint cavity shall be kept clear of surfacing material. 

Bituminous material, with a temperature greater than 1450C, shall not be laid or deposited on 
bridge deck waterproofing systems, unless precautions against heat damage have been approved by 
the Engineer. 
Hand placing of pre-mixed bituminous materials shall only be permitted in the following 
circumstances: 

1 For laying regulating courses of irregular shape and varying thickness. 
2 In confined spaces where it is impracticable for a paver to operate. 
3 For footways, 
4 At the approaches to expansion joint at bridges, viaduct or other structures, 
5 For filling of pot holes 
6 Where directed by the Engineer. 
Manual spreading of pre-mixed wearing course material or the addition of such material by 

hand spreading to the paved area, for adjustment of level, shall only be permitted in the following 
circumstances: 

(i) At the edges of the layers of material and at gullies and manholes 
(ii) At the approaches to expansion joints at bridges, viaducts or other structures. 
(iii) As directed by the Engineer. 

 
 
508.4.8 Rolling : 
As soon as sufficient length of bituminous material has been laid, rolling shall commence with 8-10 
tonne rollers smooth wheel tandem type or other approved equipment. Rolling shall begin at the 
edge and progress toward the center longitudinally except that on supper elevated and unidirectional 
cambered portions it shall progress from the lower to upper edge parallel to the center line of the 
pavement.  
 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 materials. Rolling shall then be 
continued until the entire surface has been rolled and all the roller marks eliminated. In each pass of 
the roller the proceeding track shall be overlapped uniformly by at least 1/3 width. The roller wheels 
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shall be kept damp to prevent the premix from adhering to the wheels. In no case shall fuel, 
lubricating oil be used for this purpose. Excess use of water for this purpose shall also be avoided.  
 Rollers shall not stand on newly laid material. Rolling operations shall be completed in every 
respect before the temperature of the mix falls below the minimum rolling temperature stated in the 
relevant part of these Specifications.. Joints along and transverse to the surfacing laid and 
compacted earlier shall be cut vertically to their full depth so as to expose fresh surface which shall 
be painted with a thin coat of appropriate binder before the new mix is placed against it.  
508.5. Opening to Traffic :- The newly laid surface shall not be open to traffic for at least 24 hours 
after laying and the completion of compaction, without the express approval of the Engineer in 
writing. 
508.6. Surface Finish and Quality Control 
The surface finish of the completed construction shall conform to the requirements of Clause 902 of 
MORT & H Specification. All materials and workmanship shall comply with the provisions set out 
in Section 900 of MORT & H Specification. 
508.7. Arrangements for Traffic 
During the period of construction, arrangements for traffic shall be made in accordance with the 
provisions of Clause 112 of MORT&H Specifications.  
508.8 Measurement for Payment :- 
 The payment shall be made on the tonnage basis of the weight of mix aggregates and 
bitumen. For this purpose, the contractor shall have to install a weigh-bridge of suitable capacity for 
the purpose of weighing dumpers at suitable place at his cost as directed. Weight of empty dumpers 
and weight of loaded dumper will be recorded in bound and numbered register on plant site. 
 Department will be free to get some loaded dumpers test checked at other weigh bridge. 
Weigh bridge will be periodically got calibrated and verified from weight and measure authorities. 
 For the purpose of application of tack coat, if the theoretical area as per sanctioned estimate 
for basis of tonne differs with the actual area of work done in the field then the reduction in or 
addition to payment shall have to be effected to the contractor on pro-rate basis depending upon the 
area reduced or exceeded respectively. 
 Weight of mix materials will be done in presence of responsible person, not less than the 
rank of Supervisor of Department and the measurements shall be recorded by the Deputy Executive 
Engineer or Assistant Engineer or Additional Assistant Engineer, if so authorized. Record of each 
dumper will be mentioned separately in bond and numbered register which will be maintained by 
the Department representatives and signed by the contractor. Proper gate pass system shall be 
established for the vehicle coming to the plant site and going from the site. The location of the K.M. 
hectometer and meter in which individual dumpers are unloaded shall be recorded carefully. 
508.9 Rate for premixed bituminous materials : -  The contract unit rate shall include the 
provision of bitumen at 5 % by weight of total mixture. The variance in actual percentage of 
bitumen used will be assessed and the payment adjusted for down only. The unit rate for premixed 
bituminous material shall be payment in full for carrying out the required operation including full 
compensation for, but not limited to: 
1. Making arrangements for traffic to clause 112 except for initial treatment to verge, shoulders 

and construction of diversions.  
2. Preparation of the surface to revive the materials. 
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3. Providing all materials to be incorporated in the work including arrangement for stock yards. 
All royalties, fees rents where necessary and all leads and lifts. 

4. Mixing transporting, laying and compacting the mix as specified.  
5. All labour, tools equipment, plant including installation of hot mix plant, power supply units 

and all machinery incidental to complete the work to these specification. 
6. Carrying out the work in part widths of the road where directed. 
7. Carrying out all tests for control of quality, and  
8. The rate shall cover the provision of bitumen at the rate specified in the contract, with the 

provision that the variation in actual percentage of bitumen used will be assessed and the 
payment adjusted accordingly. 

9. The rate for premixed material are to include for all wastage in cutting of joints etc.  
10. The rates are to include for all necessary testing mix design transporting and testing of 

samples, and cores. If there is not a project specific laboratory, the contractor must arrange to 
carry out all necessary testing at an outside laboratory approved by the Engineer, and all costs 
incurred are deemed to be included in the rate quoted for the material. 

11. The cost of all plant and laying trials as specified to prove the mixing and laying methods is 
deemed, to be included in the contractor’s rates for the materials. 

 
 
Item No.10 Providing and applying low viscosity bitumen emulsion for sealing cracks less than 3 

mm wide or incipient fretting or disintegration in an existing bituminous surfacing. 
513 FOG SPRAY 

The work covers a very light application of low viscosity bitumen emulsion for 
sealing cracks less than 3 mm wide or incipient fretting or disintegration in an existing 
bituminous surfacing, and to help reduce loosening of chips by traffic on newly finished 
surface dressing.  
513.2 Material 
The bitumen emulsion shall be as specified in the Contract or as instructed by the 
Engineer. The emulsion shall be SS-1 complying with the requirements of IS:8887. 
513.3 Weather and Seasonal Limitations 
Spraying shall not take place when the temperature is below 10°C, nor in windy or dusty 
conditions, nor when it is raining or the surface to be sprayed is wet ( a damp surface is 
acceptable but refer to Clause 513.4.2.). 
513.4 Construction Operations 
513.4.1 Equipment 
The fog spray shall be applied by means of a self-propelled or towed bitumen 
pressure sprayer complying with the requirements of the Manual for Construction 
and Supervision of Bituminous Works. The spray bar should be protected from gusts of wind 
by means of a hood.  
513.4.2 Preparation of Surface 
The surface on which the fog spray is to be applied shall be thoroughly cleaned with 
compressed air, scrubbers etc. The cracks shall be cleaned with a pressure air jet to 
remove all dirt, dust etc.  
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513.4.3 Application 
The fog seal shall be applied at a rate of 0.75 litres/m2, using equipment such as pressure 
tank, flexible hose and spray bar or lance.  
513.5 Blinding  
If specified in the Contract or ordered by the Engineer, the fog spray shall be blinded 
with graded grit of 3 mm size and under, coated with about 2 percent of the emulsion by 
The pre coated grit shall be allowed to be cured for at least one week or until they 
become The pre coated grit shall be allowed to be cured for at least one week or until 
they become 
513.6 Quality Control of Work 
For control of quality of materials and the works carried out, the relevant provisions of 
Section 900 shall apply. 
513.7 Arrangements for Traffic 
During the spraying operations, arrangements for traffic shall be made in accordance 
with the provisions of Clause 112. The surface should not be opened to traffic for 24 
hours after spraying. If pick-up does occur a light blinding of crusher dust or sand should 
be applied.  
513.8 Measurement of Payment 
Fog spray and blinding (if used) shall be measured in terms of surface area of application, for 
the area covered, in square metres. 
513.9 Rate 
The contract unit rate for fog spray and blinding (if used) shall be payment in full for 
carrying out the required operations including full compensation for all components 
listed in Clause 501.8.8.2. (i) to (xi) as applicable to the work specified in these 
Specifications. 

i) Making arrangements for traffic to Clause 112 except for initial treatment to 
verge, shoulders and construction of diversions; 

ii) Cleaning of the surface; 
iii) Providing all materials to be incorporated in the work including  arrangement for 

stock yards, all royalties, fees, rents where necessary and all leads and lifts; 
iv) Mixing, transporting, laying and compacting the mix, as specified including all 

wastage in cutting joints; 
v) All labour, tools, equipment, plant including installation of hot mix plant, power 

supply units and all machinery, incidental to complete the work to these 
Specifications; 

vi) Carrying out the work in part widths of the road where directed; 
vii) Carrying out all tests for control of quality; 
viii) The rate shall cover the provision of bitumen at the application rate specified in 

the contract, with the provision that the variation in actual percentage of 
bitumen used shall be assessed and the payment adjusted accordingly 
as per Contract;  

ix)  The rates include for all testing, mix design, transporting and testing of  samples, and 
cores and tests as directed by the Engineer; and  
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x)  The cost of all plant and laying trials as specified to prove the mixing and laying 
methods shall be deemed to be included in the Contractor's rates. 
 

  ITEM NO. : 4 
 
Providing and laying primining asphalt painting on B.T.Surface with bitumen 80/100 at the rate of  5 kg/10 SM by 
mechanical sprayer and spreading stone dust on painting surface at the rate of 0.03  cu.m./10 sq.m. and rolling with 
P.T.A. roller and brushing etc. comp 

1 Scope:- 
 This work shall consist of the application of a single coat of bitumen 60/70 grade (VG-30) to an existing 
bituninous road surface in accordance with the following specifications. 

 
4. Materials:- 
a. Bitumen :- The bituen used for asphalt painting shall be 60/70 grade (VG-30) complying with IS:73 or as 

directed by the Endineer. 

b. Stone Dust:- 

2.2.1. This Shall be obtained from crushing hard black trap or equivalent. It shall not contain more than 8% of silt as 
determined by field test will measuring cylinder. The method of determining silt contents by foields test is given as 
under. 

 

2.2.2 A sample of stone dust tobe tested shall be placed without drying in 200 mm mesuring cylinder. The quantity of 
the sample shall be such that it fills the cylinder up to 100 mm mark. The clean water shall be added up to 150 mm 
thick mark. The mixture shall be stirred vigorously and the content allowed to settle for 30 hours. 

2.2.3 The height of silt,visible as settle layer above the stone dust shall be expressed as percentage of the height of the 
stone dust below the stone dust containing more than 8 % silt shall be washed so as to bring the content within the 
allowable limit. 

2.2.4. The fineness modules of stone dust shall not be less than 1.80 

3 Weather and Seasonal Limitation :- Bituminous material shall not be applied to a wet surface or during a dust 
storm or when the weather is foggy, rainy or windy or when the temperature in the shade is less than 10° C. 

3 Construction:- 

4.1 Equipment:- 

 The asphalt painting shall be applied through a distribitor and it shall be a self propelled or towed bitumen 
pressure spraying the material uniformaly at a specified rate, hand spraying of small areas,inaccessible tothe 
distributor in narrow strips,shall be sprayed with a pressure hand sprayer or as directed by the Engineer. 

4.2 Preparation of base:- 

 The surface on which the asphalt painting is to be applied shall be clean and free from dust,dirt and any 
extraneous material and other wise prepared in accordance with the requirements of Clauses – 501.8 & 513 of MORT 
& H as appropriate. Immediately before the application of the asphalt painting the surface shall be clean with a 
mechanical broom and high-pressure air jet or by other means as directed by the Engineer. 

4.3 Appliction of aspalt painting :- 

 The applicatin of asphalt for painting shall be at 7.50 kg/10 sq.mt. as specified in the contract and shall be applied 
uniformly. Tha asphalt shall be heated in the tanker and the tempreature of asphalt at the time of spraying shall be in the 
range of 150 C - 177 C. 
          The method of application of the tack coat will depend on the type equipment to be used, size of nozzles, pressure 
at the spray bar, and speed of forward movement. The contractor shall demonstrate a spraying trial that the equipment 
and method to be used is capable of prouding a uniform spay, within the tolerances specified 
5.0 Spreading of stone dust :- 
            Soon after the spraying of asphalt, the stone dust shall be spred evenly with a twisting motion of baskets at the 
rate of 0.03 Cum/10 sqm. The entire surface shall be be broomed / brushed to ensure uniform application of the stone 
dust. While the traffic is allowed on the painted surface and at lter stage if additional dust is required, it shall be carried 
out by the contractor without any extra payment. Surface shall be brushed properly as per instruction of engineer in 
charge. 
6.0 Rolling :- 
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            As soon as sufficient lenght of asphalt painting work along with flushing of stone dust have been completed, 
rolling shall commence with a pneumatic tyred roller. Rolling shall being at the edge and progress towards the center 
longitudinally except that on supper elevated and unidirectional cambered portions it shall progress from the upper edge 
parallel to the center line of the pavement 
            In each pass of the roller the proceeding trach shall be overlapped uniformly by atleast 1/3 width. Rolling shall be 
continued till the whole surface is compacted satisfactorily 
7.0 Opening ti Traffic :- 
             Traffic may be allowed immediately after completion of rolling. 
8.0 Arragement of traffic :- 
             The provision of MOST Specifaction Clause 112 shall apply as regards the flow of traffic during construction. 
9.0 Mode of Measurement & Payment :- 
              The item shall be measured and paid as finished work in Square meters. The rates shall include the cost of all 
materials, labour, equipments etc. involved in all the operation described above. The rate shall be for a unit of sq.mete. 

 
 


