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15.0 WORK PROGRAMME   

 

The Contractor, on receipt of the letter of acceptance of his tender, shall submit 

to the Engineer-in-Charge the work programme in the form of CPM work chart 

and / or in Bar chart in duplicate. 

 

16.0 COMMENCE OF WORK   

 

The Contractor shall have to start the work within 7 (seven) days from the date 

of issue of written order to commence work. 

 

17.0 FORFEITURE INITIAL SECURITY   

 

Failure on the part of the Contractor in depositing the additional amount of 

initial security where so required in terms of clause 5.2 above or in furnishing 

additional copies of the contract document in terms of clause 15 & 15.1 above 

or in timely commencement or work as required shall constitute a breach of the 

contractual obligations. This will render the contract liable to termination with 

forfeiture of the amount of initial security as per clause 5.1 and clause 5.2 that 

may be lying with KMDA at that time without any reference to the Contractor. 

 

18.0 RATE INCLUSIVE OF ALL CHARGES   

 

The rate quoted by the tenderer shall be inclusive of all charges e.g. Sales Tax, 

Income Tax, Octroi, Toll, Ferry Charges, Local Charges, Royalties, Turn Over 

Tax and all other charges as applicable. 

 

19.0 NIGHT WORK   

 

The Contractor must be prepared to continue work during night if so required 

by the nature of work involved speeding up the progress in order to keep up the 

time schedule. When the work at night is to be carried out, the contractor shall 

obtain prior permission from the Engineer-in-Charge for such night work and 

shall at his own cost and expense, make adequate arrangements for lighting 
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III. Dust from road sides in city areas should be checked by making suitable 

arrangements for paving etc. 

IV. Sprinkling of water for wet suppression at major traffic junction in winter may be 

taken up. 

V. No road construction materials should be left uncovered at the roadside. 

   

  

 

                                                                                                         
          Superintending Engineer 

                Circle- III, R&B Sector, KMDA 
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godown of adequate capacity at the site of work or proper safety of KMDA materials 

such as cement, steel materials etc. that may be issued from time to time. All these 

shall have the approval of the Engineer-in-Charge. The sheds and godowns shall be 

readily accessible and be open to inspection to any officer of KMDA at any time during 

the pendency of the contract. 

20.2 The Contractor shall arrange for temporary sheds latrines, water supply etc. for the 

accommodation of the use of his staff. These shall be properly maintained all through 

the period of construction in clean and hygiene condition to the satisfaction of the 

Engineer-in-Charge. 

20.3 The locations of godown, stacking place other temporary structures must be to the prior 

approval of the Engineer-in-Charge. The land, if available within the site will be given 

free of rent. Any land outside the work site as may be required for the purpose will have 

to be arranged by the Contractor himself at his own cost. 

20.4 On completion of the work all sheds, godown, vats, platform etc. erected by the 

Contractor for constructional purpose, shall have to be removed by him at his own cost 

and the ground restored to its original condition to the satisfaction of the Engineer-in-

Charge. 

21.1 SITE ORDER BOOK  

The contractor shall within 7(seven) days of the receipt of the order to take up works, 

supply at his own cost SITE ORDER BOOK to Assistant Engineer concerned. The site 

order book shall be kept at the site of work under the custody of the Assistant Engineer 

or his authorised representative. The site order book shall have machine numbered 

pages in triplicate. Directions or instructions from KMDA officials issued to the 

contractor will be entered (in triplicate) in the site order book (except when such 

directions or instructions are given by separate letters). The contractor or his authorised 

representative shall regularly note the entries in the site order book and also record 

thereon the action taken or being taken by him complying with the said directions or 

instructions or any relevant point relating to the work, contractor or his authorized 

representative may take away the duplicate page of the work order book for his own 

record.   

21.2 The first page of the work order book shall contain the following particulars :- 

 

a) Name of the work. 

b) Reference to contact no. 

c) Date of opening the site order book.  
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labour required for setting out of the works and for the use of and attendance upon the 

Engineer-in-Charge and / or his authorised representative whenever required for any 

purpose in connection with the works. 

26.1 WORKING DRAWINGS  

It is to be clearly understood that drawings forming a part of the tender documents, are 

only for the purpose of indicating the type and nature of work involved. These are 

subject to be subsequently modified and / or supplemented by other drawings, as 

required during actual execution of the work. 

26.2 All works shall be carried out in conforming with drawings approved by KMDA. In token 

of such approval the drawings shall bear the signature of the Engineer-in- 

Charge before the same are issued for execution of the work in accordance there with. 

Such approval on drawings may be furnished on piecemeal as and when required 

during the progress of the work. The Contractor shall keep in touch with the Engineer-

in-Charge about the drawings that may be under checking or in the process of approval 

and keep him informed well in advance of the particular drawing and drawings he would 

next require for the smooth progress of work. 

 

27.1 WORKMANSHIP AND TESTING  

All materials and workmanship shall be of the respective kinds described in the contract 

and shall be subject from time to time to such tests as the Engineer-in-Charge may 

direct at the place of manufacture of fabrication or on the site or at any such place. The 

Contractor shall provide such assistance, instruments, machines, labour and materials 

as the Engineer-in-Charge may require for examining, measuring and for testing the 

works and the quality, weight or quantity of the materials used and shall supply samples 

for testing as may be selected and required by the Engineer-in-Charge. 

27.2 The Contractor shall keep in mind that officials of quality control unit of KMDA may be 

deputed at the site of works for testing of materials and workmanship. The Contractor 

shall extend necessary help in performing such tests. 

28. CO-OPERATION AND CO-ORDINATION WITH OTHER CONTRACTORS  

 During the pendency of this contract KMDA shall have the liberty to engage a number 

of contractors for ancillary works (not provided in this contract) on completion of any 

part of the job and the Contractor shall extend co-operation to other contractors. 

29. COMPLETION DRAWINGS WITH PHOTOGRAPH  

 Contractor  are required to furnish stage wise photograph for the work and Immediately 

on completion of the work the Contractor shall submit completion drawings in 6 (six) 
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The bricks shall emit a clear ringing sound on being struck and have a minimum 

crushing strength of 105 kg/sq.cm. All the bricks which absorb water more than 20% of 

their own dry weight after 24 hours immersion in cold water shall be rejected. 

Specification for Building Bricks shall conform to IS : 1077. 

2.2.1 COARSE AGGREGATES FOR CEMENT CONCRETE WORKS   

Stone chips or stone ballast for cement concrete (plain or reinforced) shall be hard, of 

uniform and fine texture, free from faults or planes of weakness and free from 

weathered faces. The ballast or chips must be free from loam, clay or any  

surface coating, free from organic matter or other impurities and screened, free of dust. 

Stone of black and hard variety as is generally available from quarries in pakur or 

chandil areas will be normally used. Stone aggregates from other sources may also be 

used provided the same is found suitable in the opinion of the Engineer-in-Charge. The 

opinion of Engineer-in-Charge must be recorded in writing. The ballast or chips shall be 

obtained by breaking from large blocks and must be more or less cubical in shape. 

2.2.2 The grading of coarse aggregates for cement concrete works shall be in conformity with 

the requirements laid down in IS : 383-1970 including amendments upto date. The 

Contractor shall arrange to supply single sized coarse aggregates. Such single sized 

coarse aggregates of different nominal sizes shall be mixed at site with other 

ingredients of concrete either directly in the mixture or on the platform in suitable 

proportions to get the desired overall grading of aggregates as per I.S. Specifications. 

Such proportions may be decided on making sieve analysis of the aggregates brought 

to the site, for obtaining better density and strength of concrete. The maximum site of 

aggregates shall not be more than 20 mm. 

2.3 JHAMA CHIPS FOR CEMENT CONCRETE WORKS   

Jhama chips for cement concrete work shall be obtained by breaking good quality 

Jhama bats, must not be spongy or with any coating of foreign materials and shall be 

homogeneous in texture. The chips shall be more or less cubical in shape. These shall 

be screened for removal of dust and if so necessary in the opinion of the Engineer-in-

Charge, shall be washed at the cost and expense of the contractor. 

2.4 SAND   

All sand shall be clean sharp and free from clay, loam, organic or any other foreign 

matter, shall be obtained from approved source. The contractor shall get the sample of 

sand to be used in different kinds or work approved by the Engineer-in-Charge before 

using the same in work. Sand which in the opinion of the Engineer-in-Charge or his 

representative is dirty, must be washed to his satisfaction at the cost and expenses of 

the contractor. 
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All works shall be carried out in proper workman like manner. Items of works not 

covered by the following, shall be carried out relevant B.I.S. codes of practice and as 

per base practices according to the direction of the Engineer-in-Charge and to his 

satisfaction. The cost of all stages of works shall be deemed to have been included in 

the rate to be quoted by the Contractor. 

3.1 EXCAVATION OF FOUNDATION AND FILLING UP TRENCHES   

Excavation for information shall be done as per drawing and direction of the Engineer-

in-Charge. The excavated areas around the foundation structures are to filled up 

properly to the required levels with earth obtained from excavation of foundation and 

also with carried earth if necessary in layers not exceeding 150 mm at a time. 

3.3.1 CEMENT CONCRETE WORKS (PLAIN OR REINFORCED) SHUTTERING  

 AND STAGING  

Wherever necessary, shuttering and staging must be provided and the cost thereof will 

be deemed to have been covered by the rate quoted by the Contractor. 

Shuttering may be of approved dressed timber true to line, not less than 25 mm thick, 

Surface to be in contact with concrete are to be planed smooth except where otherwise 

stated. As an alternative, sufficiently rigid steel shuttering may be used. In every case, 

joints of the shuttering are to be such as to prevent the loss of liquid from concrete. In 

timber shuttering the joints must be perfectly closed and the entire shuttering surface 

shall be covered with polythene sheets of approved quality. In case of steel shuttering 

also the joints are to be similarly lined. 

All shuttering and framing must adequately be stayed and braced to the satisfaction of 

the Engineer-in-Charge for properly supporting the concrete during the period of 

hardening. It shall be so constructed that it may be removed without shock or vibration 

to the concrete. 

Before the concrete is placed, the shuttering shall, if considered necessary, be coated 

with and approved preparation for preventing the adhesion of the concrete to the 

moulds, and it is to be of such a nature and so applied that the surface of the finished 

concrete is not stained. Care shall also be taken that such approved preparation shall 

be kept out of contact with the reinforcement. 

In no circumstances shall forms be struck until the concrete reaches a strength of at 

least twice the stress of which the concrete may be subjected at the time of striking. 

Interior of all moulds and boxes must be throughly washed out with a hosepipe or 

otherwise so as to be perfectly clean and free from all extraneous matter prior to the 

deposition of concrete. 
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requirement of cement for machine mix of particular mix shall have to be provided by 

the Contractor at his own cost. 

As the bulking of sand may vary from day to day and at different parts of the day on 

account of varying moisture content, frequent tests for bulking shall be carried out with 

the sand to be used and the amount of bulking allowed for in the field mix so as to keep 

the actual proportion constant throughout. 

Only such quantities of concrete as are required for immediate use are to be mixed at 

any one time. Sufficient water is to be added to obtain proper workability so that the 

mixture may flow readily round the reinforcements and into every part of the moulds. 

The workability shall be measured by the amount of slump.  

The quantity of water to be used for each mix of 50 kg cement to give the required 

consistency shall not be more than 34 litres for 1:3:6 mix, 3:6 mix, 32 litres for 1:2:4 

mix, 30 litres for 1:1½ :3 mix and 27 litres  for 1:1:2 mix. In the case of vibrated 

concrete, the limit specified may be used suitably reduced to avoid segregation.  

The total water content in each batch of concrete shall always be kept constant as the 

amount previously determined by experiments. The quantity of water to be actually 

added may, therefore, vary depending on the moisture content in the aggregates. In 

actual job, if the quantity of the ingredients remain constant the amount of slump may 

be taken as good guide indicating the total water content in the mixture. The 

consistency and consequently the water content of the concrete shall, therefore, be 

kept constant and checked from time to time as work proceeds by means of standard 

slump tests. The slump test shall be carried out with concrete immediately after it has 

been mixed and before any initial set has commenced, the sample being taken 

preferably at the point where the concrete is being delivered for placing in the moulds. 

The mould shall be filled about one-fourth of its height with concrete which shall then be 

tamped, using 25 strokes of a 18 mm. diameter steel rod, 80 cm long and bullet-pointed 

at the lower end. The filling shall be compacted in successive layers similar to the first 

and the top struck off so that the mould is exactly filled. 

The mould shall then be removed by raising vertically immediately after filling. The 

moulded concrete shall then be allowed to subside and the height of the specimen 

measured after coming to rest. 

 

The consistency shall be recorded in terms of millimeters of the subsidence of the 

specimen during the test, which is known as slump. 

The following slumps shall be adopted for different works. 
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  Slumps  

Sl. 

No. 

Type of Work When vibrators 

are used 

When vibrators 

are not used 

1. 

 

 

2. 

 

 

3. 

 

 

4. 

Mass concrete in foundation footings, 

retaining walls and pavements. 

 

Mass concrete in R.C.C. foundation 

footings and  retaining walls. 

 

Beams, slabs and columns simply 

reinforced. 

 

Thin R.C.C. section or section with 

congested steel. 

 

10 to 25 mm 

 

 

10 to 25 mm 

 

 

25 to 40 mm 

 

 

40 to 50 mm 

 

50 to 75 mm 

 

 

80 mm 

 

 

100 to 125 mm 

 

 

125 to 150 mm 

 

 I.S.: 456-2000 allows use of nominal mix of concrete upto gradeM20 and may be 

allowed in works at the discretion of Engineer-in-Charge and will be guided by the 

provision of IS : 456-2000. For graded of concrete above M20, design mix has to be 

adopted. For determination of mix proportion for design mix concrete, the target strength 

should be higher than the specified characteristic strength to ensure that characteristic 

strength is attained at 28 days. 

 

Target strength = Characteristic strength + 1.65 x standard deviation. Standard deviation 

for different grades of concrete in absence of any test may be taken as per IS: 456-2000 

as follows:- 

 

Grade of concrete  Assumed standard deviation 

N / MM2 

M 10 3.5 
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Concrete shall be handled from the place of mixing to the place of final deposit as 

rapidly as practicable by methods which will prevent the segregation or loss of the 

ingredients. It shall be deposited as nearly as practicable in the final position to avoid 

re-handling or flowing. Unless specially permitted by the Engineer-in-Charge, concrete 

shall not be dropped freely from a height of more than 2 metres.  

Before placing the concrete, the moulds shall be cleaned for shavings, pieces of wood 

or other rubbish. When placing the concrete, the fine materials must be carefully 

worked against the moulds so that the faces of the concrete shall left perfectly smooth 

and free from honey-combing upto withdrawal of the moulds. Any defect in this respect 

must be dealt with by the Contractor as directed by the Engineer-in-Charge without any 

extra charges therefor. 

Depositing concrete under water shall not be allowed without specific permission from 

Engineer-in-Charge. The method of concreting to be adopted in such cases shall have 

to be previously approved by him. 

3.3.5 COMPACTION OF CONCRETING   

During placing and also immediately after deposition, the concrete shall be throughly 

compacted by ramming spreading etc. until it has been made to penetrate and fill all the 

spaces between and around the steel rods, around embedded fixtures, and into the 

corners for formwork in such a manner as to ensure a solid mass entirely free from 

voids. If so directed by the Engineer-in-Charge, in addition to usual ramming, spreading 

etc. sufficient number and suitable type of vibrators may have to be used on important 

jobs to enable working with homogeneity. It is imperative that the work should be done 

quickly as well as efficiently and adequate number of hands must therefore be 

employed to ensure this. Mechanical vibrators used shall comply with IS : 2505, IS : 

2506, IS : 2514 and IS :4656. 

Concrete shall be placed and compacted in its final position before setting has 

commenced and shall not subsequently be disturbed. 

3.3.6 CONTINUOUS CONCRETING   

 

Concreting shall be carried out continuously upto construction joints, the position and 

arrangement of which shall be predetermined by the Engineer-in-Charge or his 

representative. Any rest, pauses, such as for meal, shall also be subject to his 

approval. All concreting work should be so programmed as not to necessitate work at 

night. If for any reason this becomes imperative, the Contractor shall obtain previous 

permission of the Engineer-in-Charge or his representative and make proper lighting 

arrangement to his satisfaction. 

3.3.7 PROTECTION AND CURING   
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The Contractor shall adequately protect freshly laid concrete, about 1 to 2 hours after 

its laying from too rapid drying due to sunshine, drying winds etc. and also from rains or 

surface water and shocks. About 24 hours after laying of concrete, the surface shall be 

cured by flooding with water of minimum 25 mm depth or by covering with wet 

absorbent materials. The curing shall be done for a minimum period of 10 days. Over 

the foundation concrete the masonry work may be started after 48 hours of its laying, 

but the curing of cement concrete shal be continued along with masonry work for a 

minimum period of 10 days. 

In case of cement concrete used as sub-grade for flooring, the flooring may be 

commenced with 48 hours of the laying of sub-grade. In case it is not possible to do so 

due to exigencies of work, the sub-grade shall be roughened with steel wire brush 

without disturbing the concrete, wetted and neat cement slurry at the rate of 1.75 kg. of 

cement per square metre applied to the base before laying floor. The curing to be 

continued along with top layer of flooring for a minimum period of 10 days. 

3.3.8 CONSTRUCTION JOINTS   

All construction joints in slabs and other horizontal members are to be formed by 

inserting vertical boards against which the concrete deposited can be properly rammed. 

The positions where such construction joints may be made will be indicated by the 

Engineer-in-Charge or his representative. 

In the case of horizontal joint any excess mortar or laitance shall be moved from the 

surface after the concrete is deposited and before it has set. 

When the work has to be commenced on a surface which has hardened, such surface 

shall be well roughened and all laitance removed, the surface shall then be swept 

clean, thoroughly wetted and covered with a thin layer of mortar composed of equal 

volumes of cement and sand. 

3.3.9 TEST FOR CONCRETE   

For R.C.C. work, (where concrete is specified by strength) the mix should not be leaner 

than 1 : 1½ : 3 so as to give ultimate crushing strength not less than 20 N / MN2 at 28 

days cured under field condition. The mix for the concrete is to be so  

adopted and the slumps is to so allowed as to give specified strength and proper 

workability at the existing site conditions. Contractor shall remain fully responsible for 

producing concrete of specified strength in the actual job and therefore cast at his own 

cost test specimens of 15 cm. cube as already specified during work and cure the same 

is similar way as for laid concrete for being tested for strength. Each set of test 

specimen shall be taken to cover the quantity of concrete laid on the job during the 
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period from the time of taking the previous set of specimens and the quantity will be 

estimated by the Engineer-in-Charge from records maintained by him. 

The interior surface of the mould and base plate shall be lightly oiled before the 

concrete is placed in the mould. 

 a) When the job concrete is compacted by ordinary methods, the test specimen 

shall be molded by placing the fresh concrete in the mould in three layers, each 

approximately on-third of the volume of the mould. In placing each scoopful of 

concrete, the scope shall be moved around the top edge of the mould as the 

concrete there slides from it in order to ensure a uniform distribution of concrete 

within the mould. Each layer shall be rodded, 25 times with a 16 mm rod, 60cm 

in length, bullet pointed at the lower and the strokes shall be distributed in a 

uniform manner over the cross-section of the mould and shall penetrate into the 

underlaying layer. The bottom layer shall be rodded, throughout its depth. After 

the top layer has been rodded, the surface of the concrete shall be struck off a 

trowel and covered with a glass plate at least 6.5 mm thick or a machined metal 

plate. The whole process of moulding shall be carried out in such a manner as to 

preclude the alteration of the water-cement ratio of the concrete, by loss of water 

either by leakage from the bottom or overflow from the top of the mould. 

 b) When the job concrete is placed by vibration and consistency of the concrete is 

such that the test specimens cannot be properly moulded by hand rodding as 

described under (a) above, the specimens shall by vibrated to give a compaction 

corresponding to that of the job concrete. The fresh concrete shall be placed in 

the mould in two layer, each approximately half the volume of the mould. In 

placing each scoopefull of  

    concrete, the scoop shall be moved around the top edge of the 

mould as the concrete there slides from it, in order to ensure a symmetrical 

distribution of concrete within the mould. Either internal or external vibrator may 

be used. The vibration of each layer shall not be continued longer than is 

necessary to secure the required density. Internal vibrators shall be of 

appropriate size and shall penetrate only the layer to be compacted. In 

compacting the first layer, the vibrators shall not be allowed to rest on the bottom 

of the mould. In placing the concrete for the top layer, the mould shall be filled to 

the extent that there will be no mortar loss during vibration. After vibrating the 

second layer, enough concrete shall be added to bring the level above the top of 

the mould. The surface of the concrete shall then the struck off with a trowel and 

covered with a glass or steel plate as specified under (a) above. the whole 

process of moulding shall be carried out in such a manner as to preclude the 

alteration of water-cement ratio of the concrete by loss of water either by leakage 

from the bottom or overflow from the top of the mould. 
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After curing, the specimen properly wrapped shall be made over to the Engineer-

in-Charge or his representative who will arrange to have them tested at 28 days 

from the date of casting. If there by any delay for any reason whatsoever the 

result of the test shall neverless be valid and will be applicable as per rules in 

each case for all test specimen whatsoever. The Contractor shall be responsible 

for proper packing of the specimens at his own cost, for safe and convenient 

transport of the same from the site to the testing laboratory. The cost of testing 

the test moulds and other charges including cost of carriage of the test moulds 

from the work site to the particular laboratory (both ways) and other incidental 

charges in this connection will have to be borne by the Contractor. 

In case of concrete showing, on the result of the cube tests, strength less than that 

specified in (a) and (b) of the Acceptance Criteria but has a strength greater than (c) & 

(d) of the said Acceptance Criteria concrete may, at the discretion of the Engineer-in-

Charge, be accepted as being structurally adequate without further testing. 

If the concrete is deemed not to comply persuant to (c) & (d) of the Acceptance Criteria, 

the Structural adequacy of the parts affected may be investigated as per provision of 

Clause 16.3 and / or clause 16.5 of I.S. 456-1978 i.e. core test and / or load test, as the 

case may be before rejection on the application of the Contractor with the undertaking 

to bear the cost of such tests. 

If the strength of the concrete is such that it satisfies provisions made in sub clause 

16.3.3 and / or sub-clause 16.5.3 of I.S. 456-2000 concrete in the member represented 

by such tests shall be considered acceptable but the Engineer-in-Charge shall have the 

full power to fix the rate of deduction @ Rs. 200/- per cubic metre. 

In case the test results do not satisfy the relevant requirement of the proceeding 

paragraph, the volume of concrete so deficient shall be deemed to be un-acceptable 

and shall be removed from the structure and replace by fresh concrete of specified 

strength and the Contractor shall, in the case, have to carry out the instruction of the 

Engineer-in-Charge irrespective of the amount of loss, inconvenience and difficulties 

involved. 

The Contractor shall remain liable to act / to carry out instructions under the provision of 

this clause, not with standing issuing by the Engineer-in-Charge of any certificate or the 

passing of any bills or accounts. 

3.4 1ST CLASS BRICK WORK   

Cement mortar shall be prepared by mixing sand and cement in specified proportion. 

Sand shall be measured on the basis of its dry volume. In case of damp sand, its 

quantity shall be increased suitably to allow for bulkage. 
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The corner between floor and wall shall be round off as directed by the Engineer-in-

Charge for which no separate payment shall be made. All cement concrete surfaces 

should be chipped off properly before taking up the flooring work. 

TECHNICAL SPECIFICATION 

GENERAL 

1.1     Materials 

All materials used in the construction of permanent work shall be of the best quality of 

the kind and to the approval of the Engineer-in.-Charge. Any materials not covered by 

these specifications, shall comply with the relevant Indian Road Congress standard 

specifications and code of practice and Indian Standard Specifications (referred to 

hereinafter as I.R.C. and I.S. respectively), as revised or modified upto the date one 

month prior to the Tender Notice. 

Samples of materials to be supplied and used by the contractor in the works shall be to 

the prior approval of the Engineer-in-Charge for this purpose the contractor shall 

furnish in advance representative samples in sufficient quantities and in the manner as 

directed by the Engineer-in-Charge for this approval materials brought to the site 

which, in his opinion do not conform to the approved sample, shall not so directed by 

him, be removed by the contractor from the site and replaced by materials of approved 

quality. 

In spite of the approval of the Engineer-in-Charge of any materials brought to the site, 

he may subsequently reject the same if in his opinion the materials has since detracted 

due to long and defective storage or for ant reason whatsoever and is thereby 

considered unfit for use in the permanent works .any materials thus rejected shall be 

immediately removed from the site at contractor's cost and expense. 

All materials brought to site shall be properly stored and guarded in the manner as 

directed by the Engineer-in-Charge or his authorised representatives and to his 

satisfaction. 

The Engineer-in-Charge may carry out test of materials as he may decided. The 

contractor shall, at his cost and expense, for this purpose supply requisite materials 

and render such assistance to the Engineer as he may decide. The cost and expense 

of such tests are to be borne by the contractor. 

2.      Workmanship 

All works are to be carried out in proper workman like manner, items or works not 

covered by those specifications or by the Tender Documents shall be carried out as 

per the best practice according to the direction of the Engineer-in-Charge and to his 

satisfaction. The relevant I.R.C. specifications or code of practice shall be taken as 
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guide :or this purpose. publication - "Handbook of Quality. Control for the construction 

of roads and Runway" (1977). In case  

relevant particulars are not available in the said publication, reference shall be made to 

the "Specification for Road and Bridge Works" of the published by I.R.C. (1978). 

3.       Basic Materials 

3.1      Cement 

All cement to be used in the works shall be ordinary Portland cement of Indian 

manufacture or Foreign manufacture complying with l.S. 269 of Blast Furnace slag 

cement complying with l.S. .445. The quantity of cement required for the work will be 

procured by the department and issued to the contractor at the rate specified in 

Annexure of the Special Terms and Condition. The cost, of the cement consumed in 

works will be recovered at the issue rate from contractor's bill. 

3.1.1 With regard to the quality of cement to be used in concrete of specified strength, the 

responsibility of the Department shall cease on making over to the contractor such 

consignment or consignments of cement if the contractor is apprehensive about the 

quality of cement in any consignment, the contractor will have to write immediately to the 

Engineer-in-Charge about such consignment on receipt of such written intimation will 

arrange to the collect sample of cement in presence of the contractor and got sample so 

collected tested for complete test both physical and chemical at the Central Laboratory, 

KMDA, Unnayan Bhavan, Salt Lake City. The result of the Central Laboratory, KMDA will 

be binding on both the parties. If the results of such text be satisfactory i.e. complying 

with relevant IS specifications, the cost of the test including all incidental charges as 

determined by the Engineer-in-Charge shall have to be paid by the contractor and will be 

recovered from the bills of the contractor. If best results fail to comply with IS specification 

then the cost of the text shall be borne by the department and the Engineer-in-Charge 

shall arrange the concerned consignment to be replaced by cement of requisite quality. 

Inspire of unsatisfactory test result the Engineer-in-Charge at his discretion may direct ;o 

consume the cement in unimportant nature of works and in that case the colic actor shall 

comply with the direction of the Engineer-in-Charge. 

3.1.2 The responsibility for asking for a satisfactory test results rin respect of any 

consignment shall rest with the contractor any failure on their parts in this respect shall 

not relieve the of the liability to produce concrete of specified strength. No subsequent 

plea that the under strength which the resultant concrete might indicate, as per tests 

specified hereinafter, was due to the quality of cement below specification shall be 

entertained. 

PUMPNG AND DEWATERNG Etc. 
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The contractor shall provide all pumping and other arrangements necessary to remove 

from or to keep outer foundation or any part of the structures under construction free 

from water, whether canal water or at his own cost and expense. 

5. Earth work 

5.1 Earth work in excavation of foundation shall include 

a) Before taking up construction of work, the contractor may have to construct two 

earthen bundhs or may have to strengthen the earthen bundhs to protect the 

worksite free from see-page of canal or other stagnant water. All adequate 

protection for constructing such bundhs as per drawing and approval of the 

Engineer-in-Charge will have to be made by the contractor. 

b) Removing the spoils within a lead of 150 metre and including lift & stacking or 

spreading the spoils as per direction of the Engineer-in-Charge. 

' c)       Trimming the sides of the trenches, levelling dressing & ramming the bottom. 

5.1.1   Adequate shoring as per approval of the Engineer-in-Charge during excavation of 

earth shall have to be made by the contractor at his own cost and expense. 

5.2 Mode of payment 

Irrespective of the area of excavation actually done by the contractor measurement for 

the purpose of payment for excavation of foundation and related items or works, such 

as trench filling, shall be on the following basis. 

For excavation actually done by the contractor measurements shall be on the basis of 

vertical shaft excavation as per the drawing plus 31 (thirty one) cm. or 300 mm. (three 

hundred millimetre) on all sites of theoretical outlines of foundation or as actually 

executed whichever is less. 

6. Clearing and Grubbing 

Prior to commencement of earthwork the site, as will b^ shown by the Engineer-in-

Charge/or his representative should be clearer of obstruction including buildings, 

fences, utility lines, abandoned drainage structures and vegetation such as tree "(upto 

3' -0" girth) roots, undergrowth grass, rubbish etc. except 

where it maybe desirable be retain the vegetation for appearance shade or other 

reasons as will be decided by the Engineer-in-Charge, whose decision in will be final 

and binding and complete clearance shall have to be as will be directed by the 

Engineer-in-Charge or his representative, so provide adequate sight distance for safe 

trader, to improve the obstruction to drainage or decayed or dead trees which might 

otherwise fall on the highway or to permit access to use of borrow pits and other 

sources of materials. The materials thus removed should be stacked in neat stacks in 
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specially selected sites as will be directed by the Engineer-in-Charge or his 

representative. The cost of these works should be included in the earthwork rate of the 

contractors and they will have not claims over the recovered materials and tree etc. 

6.1 The contractors at their own cost will then have to mark out the centre line of the 

alignment by stronger wooden pegs and other edges of slopes and scarify the 

space between the two lines (outer edges of the slopes). The contractor will at 

their own cost have to construct and maintain brick pillars at safe distance on 

both sides of the embankment for taking pre-work and post work levels. These 

level brick pillars (15" x 15") should connected with pucca bench mark (S.M.) 

pilfer one for mile, i.e. two in a mile. R.L. should be kept inscribed on the 

plastered surface (with neat cement finish) in B.M. piller which will have to enter 

in the level book & will have to enter in the level book & will to have to be signed 

jointly by the contractor and the representative of Engineer-in-Charge. Brick 

pillars are to be numbered serially and their reference may be noted in the level 

books   The contractor will remain solely responsible for same guarding the  pucca B.M. 

pillars. 

6.2 The contractor will have to arrange their own land for excavation or earth for the 

construction of embankment. Before earth is excavated from the land the site 

and quality of the earth available are to be shown tested and approved by the 

Engineer-in-Charge. In no case the contractor will be allowed to bring earth from 

other places than the approved one. No extra claim for selection of site testing of 

earth and etc. will be entertained. The contractor will have to arrange their 

transport (i.e. Lorries, Trailers and other suitable machineries) for carrying earth 

from the places of excavation to the work site. They will also have to arrange and 

provide rules lubricants etc. for their transport. The department in to case will be 

held reasonable for delay in carrying and completion of work due. non-availability 

of fuel and lubricants etc. 

7        Compacting .original ground 

7.1  In all cases, the original scarified ground should be consolidated as must as possible 

by rolling or other means. Any empty pockets or depression left in the soil as result of 

cleaning and grubbing operation should be filled up an compacted upto the satisfaction 

of the Engineer-in-Charge for which no extra payment will be made. 

where embankment is to be placed on step sloping ground the surface shall be I. 

benched in steps or trenched or broken up in such way as directed by the Engineer-in-

Charge at no extra cost. 

Where the embankment is to be placed over an existing road surface that should be 

scarified to a minimum depth of 6" so as to provide to bend between the old and new 

materials. The embankment is to be broken up in pieces not be exceed on sq. ft. and 
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may be left under the new embankment for which no extra payment will be made when 

the embankment is to be placed over any old black top concrete payment 

7.3 The embankment work must not proceed until the foundation have been inspected by the 

Engineer-in-Charge or his representative for ensuring satisfactory condition and 

approved. The cost of the above items of work should be included in the earthwork rate 

of concrete. 

Embankment slope : As will be decided by the Engineer-in-Charge. 

7.4     Placing of soil in layers and drainage 

The contractor will make the road profile with the help of bamboo posts and ropes as 

per plan and section and / or as directed by the Engineer-in-Charge. All pages, posts, 

labour etc. for dug belling and making -fhe profile will have to be supplied by the 

contractor the cost of which should be included in the earthwork rate of the contractor 

7.5     Produce of Building up embankment with earth 

Earth obtained from the contractor's land in elsewhere will then have to be spread 

uniformly between the tee lines of the embankment in layers not exceeding 9" loose, 

depth, either by machine or manual labour through the full width further road 

embankment including side slopes, layers exceeding 9" in loose depth may be permitted 

only when the Engineer-in-Charge is satisfied that the specified compaction plan. But in 

no case the depth of layer will be allowed to exceed 12". 

Provided further then when a shop foot roller is used the thickness of the loose layer 

shall not exceed the length of the trimming feet by more than 2". All dads aid hard lumps 

are to be thoroughly broken up to have a minimum size of 6.2 mm and compacted to 

55% proctor's density at O.M.C. by :using mechanical equipments as will de determined 

by actual test at site by the department in presence of contractor of his representative. 

The field density test will be carried out an interval of 22' - 0" ,'n staggered way equally 

in four longitudinal strip depending in the width of the layer concerned. The above 

specification will apply to the subsequent layers also upto the final formation levels and 

slopes as shown in the plans and sections or as directed by the Engineer-in-Charge. 

7.6 The compaction is to be done at optimum moisture content and accordingly the 

natural moisture content of the soil is to be determined previously and water is to 

be added by way of sprinkling, if necessary and left for at least 12 hours before 

compaction starts. Variation of water content should be 2 percent on eight side, 

' in case of excessive moisture content in the soil drying of the soil as per direction of the 

Engineer-in-Charge is to be done by the contractor 

7.7 The compaction control in the filed will be exercised through frequently moisture 

content and density determination. The control of compaction through controlled 
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comp active efforts (i.e. the number of the passes of compacting equipment) will 

not however be accepted as a substitute for control of compaction by moisture 

content and density determination. 

7.8 The contractor will have to adjust his labour strength according to the scope of 

availability of the work, but no claim for idle labour shall be entertained in case 

sufficient areas are not available at any time. The quantities of earth work shownin the 

schedule are approximate and subject to wide variation where required and directed by 

the Engineer-in-Charge and no extra claim will be entertained for such variation. If 

there be any public road within the acquired area of the Highway. The condition at 

contractors cost. 

7.9 Ancillary works required for the same or as directed by the Engineer-in-Charge in 

writing, stamps, roots, brush, dods, rubbish, soffits clay or any other unsuitable 

matter must not be used for the construction of road embankments. Road 

embankment shall be constructed to line, grades and cross section as shown 

on the drawings or an ordered by the Engineer-in-Charge in writing embankment 

shall have to construct systematically as far as possible from one end to thes other and 

for full width of embankment. Earth work may be started from one or more changes at 

a time but these particular sections. No measurements of earth work however, will be 

taken for unfinished work which will not be completed upto formation level or any other 

levels as will be accepted by the Engineer-in-Charge and properly dressed to required 

slopes, grade and camber. While the excavation is being done and until the earthwork 

and the road embankment are specifically accepted by the Engineer-in-Charge the 

contractors shall be responsible for the maintenance of the embankment to prevent 

damage or loss of materials from the road way and shall replete at his own expense 

any portion which in the opinion of the Engineer-in-Charge have become displaced due 

to careless of negligence on the part of the contractors damage resulting from natural 

causes, such as storms dluds burnts rains etc during the construction of roadway, the 

roaded that shall be maintained by the contractors in such conditions that it will be 

drained at all time. No maintenance is required to be done by the contractor if the read 

embankment for any continuous stretch measuring half mile is completed in all 

respects upto formation level as per specification and accepted by the Engineer-in-

Charge. 

 

7.10   The contractors rate earthwork, shall be inclusive of all leads and lift including 

approaches to bridges within the acquired ort arranged land or channels that will be 

necessary during actual excavation of earth work for the toad embankment including 

slopes and sub-grades, approaches to structures    (bridges culverts etc.)   grade   

separations  and  to  complete the  backfilling  of structures.  the earthwork shall also 

include ail excavation of soil whether hard soft or mixed foreign substance and water 

shaping and dressing to proper camber and also as per drawing or as directed by the 
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Engineer-in-Charge. No separate payment will be made for any extra lead or lifts due to 

less acquisition of land in particular spots. It may be necessary to earth arranged by the 

contractor after crossing water channels or from standing water in tanks existing 

channels requiring approach roads pumping or grabbing (the cost of which should be 

included in the earthwork ) be entertained. The contractor shall have to inspect and find 

out the  

 

 

actual leads and lifts involved and availability of acquired and arranged land by personal 

inspection at his own cost before submitting tenders and no subsequent claim will be 

entertained on this account. 

7.11 Service Roads 

The contractor shall have to construct a kutch service road on the acquired land 

between the embankment borrow pits throughout length of the road and properly 

maintain the same in conditions fit for movement of jeep within their rates for earthwork. 

7.12 Finishing operations 

The embankment shall have finish in conformity with the alignment levels, cross section 

and dimension shown in the drawing. There are alignment of the road is survey the top 

of the embankment will be formed with the super elevation and crest width. 

7.13  Finishing operations shall include the work of shaping the dressing the shoulders, road 

bed and the side slopes to conform to the crossing shown in the drawing. Both the 

upper and lower ends of the side slope shall be rounded off to improve appearance and 

the merge and embankment with the adjacent terrain. The cost for finishing operation 

should be included in the rate for earth of the contractor. 

7.14    Mode of payment 

The earth work for the road embankment will be paid on the basis of measurements of 

the roads embankments constructed from time to time strictly according to the above 

specification by method of average areas of section based on the level sections taken 

before the commencement and after completion of the embankment upto a height as 

per direction of the Engineer-in-Charge as per approved specification and distance no' 

more than 30 M (Thirty metre) sparts in presence of the contractor or their authorised 

representative. However final payment of road embankment completed will be made 

on completion of the finished Road embankment completed as per above specification 

upto formation level. The contractor should satisfy himself before commencement of 

their authorised representative before commencement of their authorised 

representative will have to sign the level books as taken of their acceptance of the 
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9.0 Oversize brick bats consolidation 

Specification  

Description 

The work will consist of consolidation of brick bats in layers shall not exceed 11.25 

cm. (loose) consolidation to 7.5cm. 

9.1 Materials 

Brick bats shall be obtained from departmental stockyard and carried out from 

the stockyard to the site by lorry or any other transport to be arranged by the 

contractor at his own cost. The material carried shall be kept at the roads 

beams and shall be broken to 6.25 to 7.25. the broken materials should be 

continuous and as per the direction of the Engineer - in - Charge, 

9.2 Construction Operation. 

The brick bats shall be taken in basket from the specified and measured stack 

and shall be spared over the compact furnished sub - base to the required 

width and to be required chamber. The surface of the aggregates spread shall 

be carefully checked with template and all high and low s its remedied by 

removing or adding aggregate as may be required. No segregation of large of 

fine particles shall be allowed and the coarse aggregate as spread shall be 

uniform gradation with packets of fine materials. 

9.3 Rolling 

 

The properly laid and packed bats shall be rolled dry with power roller and 

compactness with simultaneous hand packing as necessary, Rolling should be continue 

till interlocking of brick bats is achieved. After dry rolling completed to the satisfaction of 

Engineer-in-Charge, the surface shall have to be thoroughly sprinkled with water and 

rolled again. Any depression or heaved spots to be picked up and the necessary bats 

are to be added or removed as necessary and re - roiled. The camber has to be 

checked at every 5 metres with proper and well made camber board. Rolling shall 

commence at the edges and finish interlocked and the rolled leaves impression on the 

finished road surface. Finished surface shall be smooth  

and compact having proper grade camber. 
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Camber shall be provided in a curved section of the road where super elevation will 

have to be provided. Roads width shall be widened and proper super elevation shall be 

provided as directed by the Engineer - in - Charge in curved portion only. 

 

 

No consolidation shall be started unless materials for consolidation are finally 

measured with approval of the Engineer - in - Charge or his authorised representative. 

Due protection by way of construction suitable embankment at both ends of the brick 

bats base be done before the following starts. No extra payment whatsoever will be 

made on this account. 

10. Jhama Metal consolidation 

Description 

This work will consist of consolidation of jhama metal in the single layer shall be 11.25 

cm. Loose jhama (size 5Cm. To 6.25 Cm broken previously) consolidation to 7.5 cm, 

consolidation to be done by power roller. 

10.1 Materials 

Well burnt jhama bats be issued. from the departmental stack yards to the contractor. 

This bats any other transport at their own cost to the work site. The materials thus 

carried shall be kept properly at the road beams and shall be broken 5 cm to 6.25 cm 

by contractor's labour. The broken materials should then be screened and stacked 

properly at the berms which would be continuous and as directed by the Engineer - in - 

Charge. 

10.2 Construction Operation 

Spreading 

Jhama metals shall be taken in basket from specified stacks and shall be spread 

uniformly and evenly upon the prepared bricks bats consolidated surface upto full width 

in lines and level to be required to the required camber and grade to the specified 

thickness (11.25 cm lose). After laying and packing must be done carefully with true to 

proper grade and camber, bigger size ones to fill up the interrices. The jhama metal 

shall not normally spread more then three Says in advance of subsequent rolling 

operation 

1.03    Rolling 
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The properly laid and packed bats metal shall be rolled dry with power roller 

immediately to compactness with simultaneous hand packing as necessary. Dry .   

rolling should be continue till interlocking of metal is achieved. 

Except on super levated portion where rolling shall proceed from inner edge to the 

outer, rolling shall beings from the edges gradually progressing towards the entire. For 

edge / edges shall be compacted with roller running forward or backward. The roller 

shall then more inward parallel to the centre line to the 

road, in successive passes uniformly lapping proceeding tracks lines adequate 

protection bundks on both sides of the edges are to be provided before starting of 

rolling. 

After dry rolling is completed to the satisfaction of the engineer-in-charge the surface 

shall have to be thoroughly sprinkled with water and rolled again. Any depressions on 

heaved spots are to be added or removed and re-rolled. 

The rolled surface shall be checked transversely and longitudinally with templates and 

any irregularity is to be corrected by loosing the surface adding or removing necessary 

amount of aggregates and re- rolling until the entire surface conforms to make up 

depressions. 

No consolidation shall be started unless Jhama metal for consolidation are finally 

measured. Payment will be made for bats consolidation compacted and after section 

measurement. 

11.   Permitted tolerance of surface regularity 

The surface of the compacted sub - base, brick and jhama metal basis are to be 

finished smoothly and proper grade and camber so that relevant tolerance both in 

longitudinal and transverse direction can be maintained as stated in the following table 

:-    

 

SI.    Type of construction Longitudinal profile mix Cross profile max. 

No. permissible undulation where        permissible variation 

measured with 3m straight edge.           when a camber 

template 

1.    Compacted Sub - base 18mm 10mm 

cinder of fine sand 

.2.    Brick bats consolidation 18mm 10mm 



44 

                   
   
        Signature of the                                           Signature of the                                              Signature of the  Tenderer   
Tender Inviting Authorit                       tender Accepting Authority                                    
                                       
 

base 

3. Jhama Metal 10mm 

consolidation base (5 cm to 6.25cm) 

11.1   Stone metal consolidation 

This work will consist of consolidation of stone metal in the layer shall be 0.132M3 loose 

stone metal (size of stone metal 45 mm to 90 mm in hard crust) per sq. metre and 

consolidation to 100 mm compacted thickness to be done by power roller etc. etc. as per 

PW(R) 2001-2002 and as per direction of the EIC. 

12.    Tack coat / Prime coat 

12.1   Description 

The work shall consist of application of single coat emulsion bitumen to the existing road 

surface preparatory to another bituminous construction. 

12..2   Materials 

The binder used for tack coat shall be emulsion bitumen of a suitable grade as directed 

by the Engineer-in-Charge. 

12.3   Construction operation 

Preparation of Base 

The surface on which the tack coat / prime coat is to be applied shall be thoroughly 

swept and scraped clean of dusts any other extraneous materials before application of 

the binder 

12.4   Application of binder 

Binder shall be bitumen emulsion used and approved by the Engineer - in -Charge, and 

sprayed on tne base at the rates specified below 

The rate of spray in terms of straight run between shall be 4 Kgs. Per 10 Sq. metre area 

for and untreated water bound macadam surface and 3 kg per 10 sq.m. area for black 

top surface, the binder shall be supplied uniformly with the aid of sprayers. 

The tack coat shall be applied just ahead of the on coming bituminous construction. 

12.5   Measurement for payment 

The tack coat shall be measured in terms of surface area application in Sq. meter. 

12.6   Corrective Course 
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Bituminous Macadam is to be provided shall be checked as to its correctness with 

regards to levels and profiles. In case of old surface which had done prior to this tender, 

corrective measure as necessary and as per approval of the Engineer - in - Charge 

would be carried out this tender and will be paid separately. In case however the surface 

is the result of the work done by the contractor under this tender the surface shall never 

the less have to be rectified as per the direction of the Engineer - in - Charge. But no 

payment for such rectification shall be made to the contractor. 

13.2   Description of the work 

The work Bituminous Macadam shall be done generally as per IRC 27-1967 

Crushed stone brought to site shall be screened and / or washed as may be directed by 

the E.I.C. to his entire satisfaction. The sizes are to be mixed together in such proportion 

as may be found necessary to have the grading as directed and approved by the E.I.C. 

Bitumen as binder for premixing the stone aggregate shall be of 60 / 70 or 80 / 100 

penetration as may be directed by the Engineer-in-Charge. The binder content shall be 

between 3.5 to 4.5% by weight of the total mix. Bitumen required for the work shall be 

obtained from the Department at fixed issue rate as mentioned herein before in clause 

and will have to brought to site of works by the Contractor at his own cost. 

Bituminous macadam shall not be laid during rainy weather or when the surface on 

which it is to be laid is damp or wet. 

The stone aggregate must be preheated before it is mixed with the bitumen binder. The 

temperature of the binder at the time of mixing shall be in the range of 150°C provided 

that the difference in temperature between the binder and the aggregate at no time 

exceeds 25°C. Mixing shall be done in Asphalt Mixer Machine, which will be available in 

the Department. Mixing shall be through to ensure that a homogenous mixture is 

obtained in which all particles of the aggregate are coated uniformly. 

The mixture shall be transported from the mixer machine / plant to the point of use in 

suitable vehicles. The vehicles employed for transport shall be clean and be cover in 

transit if so directed by the Engineer-in-Charge. The mix shall be spread by self-

propelled mechanical paver and / or otherwise laid to thickness as required so that 

when compacted the finished work is true to lines, grade and cross section and to the 

specified compacted thickness, The laying shall be done as quickly as possible after the 

mix prepared at the mixer machine. The temperature of the mix at the time of laying 

shall be in the range of 110° to 135° centigrade and be direction of the Engineer-in-

Charge. 

Immediately after spreading of mix while mix remains hot shall be done by 8 to 10 ton 

power rollers or other suitable equipment as may be approved by the Engineer-in-

Charge. Rolling should start immediately after materials has been spread. Rolling shall 
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be done with care to prevent any displacement or dislodge cement of the spread 

material. 

Rolling of the longitudinal joint (if any) shall be done immediately after the materials have 

been spread. After this, the rolling should commence at the edges and progress towards 

the centre longitudinal except that on super elevated paints it shall progress from lower 

to the upper edge parallel to the centre line of the pavement. 

The initial of breakdown rolling shall be done as soon as possible -to roll the mixture 

without cracking the surface or having the mix pack up on the roller wheals and the 

closely as break down rolling as possible and to be done while the spread materials is 

still at a temperature. That will be done at maximum density. The final rolling shall be 

done while the materials is still workable enough for removal of roller marks. 

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 fresh materials. The 

rolling shall then be continued till, the entire surface has been rolled compaction there is 

not crushing of aggregates and all rollers marks have been eliminated. Each pass of the 

roller shall uniformly overlap not less than one third of the track made in the proceeding 

pass. The roller wheels may be kept damp (but not dipping wet) to avoid the bituminous 

materials from stacking to the wheels and being picked up. In no case shall any oil, fuel 

or lubricating oil be used for this purpose. 

Rolling operations shall be completed in any respect before the temperature of the mix 

falls below 80° centigrade and when the deflection of the rolled surface is almost mitt or 

negligible. 

Roller shall not stand on newly laid material while there is a ash that it will be deformed 

thereby. The edge along and transferred of the bituminous macadm laid and compacted 

with a thin surface coat of appropriate binder before the new mix is placed against it. 

The procedure for the construction of the bituminous macadam not covered hereinabove 

shall be followed in accordance with "I.R.C." Specifications for such works. 

13.3   Method of measurement and basis of payment 

The work of bituminous macadam shall be measured in terms of volume of compacted 

work and finished as per specification. The measurement shall be on the basis of 

prework and post work sections as suitable intervals and volume computed on the basis 

of average areas. 

The rate shall be provided for in the relevant items in the probable schedule of pay 

items. The rate is inclusive of the cost of all materials including that of crushed stone 

and of bitumen obtained from the department and the labour etc. all complete. 

14.      Bituminous Dense Carpet 
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14.2    Constructional Operations 

Bituminous dense carpet shall not be laid during rainy weather or when the surface on 

which is to be laid is damp or wet. 

If the work is done with Asphalt mixer machines the filler (of lime stone dust) shall be 

initially mixed with bitumen in correct proportions. The bitumen (or bitumen mortar 

formed as above) shall be heated to the requisite temperature of 150° to 170° 

centigrade. All aggregate (coarse & fine) must also be preheated to a  

temperature of 155° to 163° C. The temperature of the bitumen and of the aggregate 

must however be such that at no time the difference is temperature between the two 

exceeds 14° C. Mixing of the aggregate and of the bitumen shall be done in suitable 

equipment - e»her in Asphalt Mixer Machine or in Hot Mix Paint as may be directed by 

the Engineer-in-Charge. The mixture shall be through to ensure that a homogenous 

mixture is obtained in which all particles of the aggregate are coated uniform. 

The mixed material shall be transported from the mixing plant to the point of use in, durable 

vehicles, The vehicles employed for transport shall be clean and covered in transit. 

The mix transported from the mixing plant to the site of work shall be spread when it is still 

not. This shall be done by means of self propelled mechanical paver with suitable screeds 

capable of spreading, tamping and finishing the mix true to specified grade, lines and cross 

sections. The temperature of the, mix at the time of laying shall be in the range 121° to 163° 

C as directed by the Engineer-in-Charge. 

Longitudinal joints and edges shall be constructed true to the delineating limes parallel to the 

centre line of the road Longitudinal macadam course below. All joints shall be cut vertical to 

the full thickness of the previously laid mix and the surface painted with hot bitumen before 

placing fresh material. 

After the spreading of mix by paver or otherwise as per approval of the Engineer-in-Charge, it 

shall be thoroughly compacted by rolling with a set or road roller moving at a speed not 

exceeding 8 km per hr. The initial of break down rolling shall be with 8 to 12 ton three wheel 

roller and the surface finished by final rolling with 8 to 10 tender rollers. The wheels but in no 

case shall fuel / lubricating oil be used for this purpose. Rolling shall commence longitudinally 

from the edges and progress towards the centre except that on super elevated portions it 

shall progress from the lower to the upper edge parallel to the centre line of the pavement. 

The roller shall proceed on the fresh materials with rear or fixed wheel leading so as to 

minimise the pushing of the mix and each pass of the roller shall uniformly overlap not less 

than one third of the tack made in the proceeding pass. Rolling shall be continued till the 

density achieved is at least 95% of that of the laboratory marshal specimen and all roller 

marks are eliminated. Intention or rolling of the dense carpet works is to attain density of 95% 

of the laboratory marshal specimen normally but in some exceptional extreme or accidental 

cases density of and / or upto 90% of the Marshall specimen (laboratory) will be allowed but 
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inthat case the payment will be allowed but in that case the payment will be made at are 

deuced rate. A sum of 3/- per sq.m. will be deducted in case of density falls below 95% of 

laboratory Marshall specimen and upto 90%. The quantum i.e. area of deduction however be 

assessed from the field report of the authorised representative of the Engineer-in-Charge. If 

however the density falls below 90% of the laboratory Marshal specimen the affected fire as 

where the Engineer-in-Charge whose deduction in this matter is final and binding will have to 

be removed & reconstructed as per direction of the Engineer-in-Charge. No extra payment for 

such reconstruction will be made. 

Rolling operations shall be completed in every respect before the temperature of the mix falls 

below 100° C. Towards the latter part of rolling the surface shall be blind by spreading pre-

heated sand (medium) at the rate of 002 to 0. 03 cum par 10 sq.m of the surface. Traffic may 

be allowed on the surface after completion of the final rolling and when the mix has cooled 

down to the surrounding temperature. The procedure for the construction of dense carpet 

works including rolling not covered herein above shall be followed in accordance with the 

Indian Roads Congress specification for such works. 

14.3 Surface Finish 

All works shall be very carefully carried out to ensure quality conforming to correct lines, 

grade, cross section and dimensions. The surface finish must be very even to ensure good 

riding quality. The maximum tolerance for surface evenness when measured with a 3 m long 

straight edge at the middle of each traffic lane along a line parallel to the centre line of (he 

road shall not be more than 6 mm. Moreover the maximum numbers of such undulations 

permitted in any 300 m length shall not exceed10. 

As regards cross profiles, the maximum permissible variation from the specified profile shall 

not exceed 4 mm. If the surface as finished does not satisfy the above criteria necessary 

correction shall be carried out by the contractor at his own cost and as per direction of the 

Engineer-in-Charge to his satisfaction. 

14.4 Method of measurement & Basis of payment 

Works of bituminous dense carpet will be measured in terms of areas of finished works and 

the areas will be computed by method of multiplication of length into width of the dense 

carpeted surface. The rate is inclusive of the cost of all material (whether obtained from the 

departmental or supplied by the contractor himself) and all ancillaries required for the finished 

work including cost of labours etc. all complete. 

Payment at full rate will be made where density of the finished works achieved is at least 95% 

of that of the laboratory Marshal Specimen. In case the density falls below 95% and achieved 

upto 90% payment will be made at reduced rate of Rs. 3/- (Rupees three) only sq.m. of the 

finished works will be deducted in such cases. 
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15. Specification and condition of Turning 

15.1 Turffinq 

Arrangements for sods (Durba) for turfing should be made by the contractor at his own cost, 

the sods are to be closely placed as directed by the Engineer-in-Charge or his 

representatives, and thoroughly rammed and watered. The water should be continued till the 

grass grows in its natural colours. The sods be fixed * two feet inside from the outer edge of 

the flanks on. both sides and slope. Portion of the road. The sods should be connected with 

each other pegged down with small pegs at intervals about 1'-0" long and 4' -0" ft. apart at 

contractor cost (both horizontal and vertical) in order to prevent from displacement by heavy 

shower or any other reasons. 

All rain outs in slopes and flanks or depressions if any are to be filled up and 

repaired with earth before the grass sods are fixed and properly dressed and 

levelled for which not extra payment will be made for the earth and levelling, 

dressing etc. The sods are to be fixed in proper slopes as per direction of the 

Engineer-in-Charge and true to line both at the edge and at the tow. No sods will 

be collected from the terms of the road. Payment will be made in terms of area of 

finished works.  

In case any specification and made of measurement is not specified in the tender 

documents. The I.R.C. specifications and mode of measurements mentioned in General 

conditions and specification of Deptl. Schedule will held good. 

15.2 In items involving supply of materials the supply is to be completed in or stretch / 

stretches as per direction of the Engineer-in-Charge and measurement after which the 

measured quantities be spread and consumed in the works as per relevant specification of 

the works. 

16.Site clearance 

On completion of work all temporary structures ol ructions if any must be removed. All 

scares of construction shall be obliterated and the whole site left in a clean work man like 

manner to. the satisfaction of the Engineer-in-Charge. No separate payment shall be made 

for all these the cost there of being deemed to have been included in the rte of various 

items of works in the specific priced schedule of items 

17.0Semi dense Carpet 

Description 

This work shall consist of construction^ single course of 20/25 mm. thick semi-dense carpet 

as wearing course on a previously prepared base to the requirements of these specification. 

Materials 
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Binder 

The binder shall be straight run bitumen of a suitable grade satisfying the requirements of IS : 

73. The actual grade of the binder to be used shall be directed by the Engineer-in-Charge. 

Coarse aggregates 

The coarse aggregates shall consist of crushed stone, crushed gravel (single) or other 

stones. These shall be clean strong, durable of fairly cubical shape free of disintegrated 

pieces organic or other deleterious matter adherent coating. The aggregates shall preferably 

to hydrophobic and of low and shall satisfy the physical requirements. 

 

Fine Aggregates 

The fine aggregates shall consist of crusher run screenings natural sand or mixture of both, 

These shall be clean hard, durable uncoated dry & free from injurious, soft or flaky pieces 

ande organic or deleterious substances. 

Filler 

The filler where required shall be an inert material, the whole of which passes 600 micron 

sieve at least 90% passing 150 micron sieve and not less than 70% passing 75 micron sieve. 

The filler shall be cement, stone dust, hydrated lime, fly ash or other no-plastic mineral matter 

approved by the Engineer-in-Charge. 

Aggregate gradation 

The mineral aggregates including mineral filler shall be so graded or combined as to conform 

to the grading. 

The quantities of aggregates shall be sufficient to yield the specified thickness after 

compaction. 

The contractor shall get the job-mix formula for the mix approved by the Engineer-in-

Charge before starting the work. 

Variation in proportioning of "materials 

The contractor shall have the responsibility of ensuring proper proportioning of materials 

in accordance with the approved job-mix formula and producing a uniform mix. A 

variation in binder content of = 0.3% by weight of total mix shall however be permissible 

in individual specimens for quality control tests. 

17.1 Construction Operations 

'   Weather and seasonal limitations 
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Semi-dense carpet shall not be laid during rainy weather or where the base course is 

damp of wet. 

Preparation of Base 

The base on which semi-dense carpet is to be laid .Shall be prepared, shaped and 

conditioned to the specified lines grade and cross sections in accordance with as 

directed by the Engineer-in-Charge. The surface shall be thoroughly swept and scraped 

clean and free of dust and foreign matter. 

 

Tack Coat 

A tack coat complying with shall be applied over the base. Application of tack coat shall 

however not be necessary when the laying of carpet follows seen after the provision of a 

bituminous / levelling course. 

17.2 Preparation of the Mix 

Hot mix plant of adequate capacity and capable of producing- a proper and uniform 

quality shall be used for preparing the mix. The plant may be either a catch type or a 

continuous one, having a co-ordinated set of essential units such a dryer for heated the 

aggregates device for bathing / feeding by weight or volume the required quantities of 

aggregates, a binder heating and control unit for matering out the correct quantity of 

heated binder together with a paddle mixer for intimating mixing of the binder and 

aggregates. 

The temperature of binder of the time of mixing shall be in the range 150° - 177 C and of 

aggregates in the range of 155° - 163° C provided also that at no time shall be difference 

temperature between the aggregates and the binder exceed 14° C. 

Mixing shall be transported from the mixing plant to ohe point of use in suitable vehicle. 

The vehicles employed for transport shall be clean and be covered over in transit if so 

directed by the Engineer-in-Charge, 

17.3   Spreading 

The mix transported from the hot mix plant to the site shall be spread by means of a self-

propelled mechanical paver with suitable screeds capable of spreading, temping and 

finishing the mix, true to specified grade, lines and cross sections, The temper true of mix 

at the time of laying be in the range 121°- 163° C. 

Longitudinal joints and edges shall be constructed true to the delineating lines parallel to the 

centre line of road. Longitudinal joints shall be off set by at least 150 mm from those in the 

binder course. All joints shall be cut vertical to the full . thickness of the previously laid mix. 

and the surface painted with hot bitumen before placing fresh material. 
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The fine aggregates as shall be the fraction passing 2.36 mm. sieve and retained on 75 

mm iron sieve, consisting of crusher 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 deleterious substances. 

 

 

Filler 

The filler shall be inert material, the wheel of which passes 600 micron sieve at least 

90% passing 150 micron sieve and not less than 70% passing 75 micron sieve. The 

filler shall be stone dust, cement hydrated lime, fly ash or other no-plastic mineral 

matter approved by the Engineer-in-Charge, 

19    Open graded premix carpet 

i) Description 

This work shall consist of laying and compacting an open graded carpet of 2 cm 

thickness in a single course composed of suitable small sized aggregates 

premixed with a oituminous binder on a previously prepared base, in accordance 

with the requirements of these specification to serve as a wearing course. 

ii)        Materials 

Binder 

The binder shall be bitumen of a suitable grade appropriate to the region, traffic, 

rainfall and other environmental condition as directed buy the EIC, and satisfying 

the requirements of IS : 73,217,454 or other approved cutback as applicable. 

Aggregates 

The aggregates shall consists of crushed stone, crushed gravel / shingle or other 

stones. This shall be clean, durable, .airly cubica in shape and free from disintegrated 

piece organic or other deleterious matters and adherent coatings. They snail preferably 

be hydrophobic and of low porosity. 

Proportioning of materials 

The materials shall be proportioned as per quantities given in the following table  

Quantities of Materials required for 10 sq.m. of Road surface for 2 cm thick open 

graded premix carpet 

Aggregates for carpet 
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a) Stone chippings 13.2 mm size stone passing 22.4 mm sieve and retained on 11.2 mm 

sieve  .....     0.18 M3 

b) Stone chippings 11.2 mm size passing 13.2 mm sieve and 

retained on 5.6 mm sieve  ....       0.09 M3 

Total 0.27 M3 

 

 

 

 

Binder for premixing (quantities in terms of straight run bitumen) 

a) For 6.18 M3 of 13.2 mm size stone chippings at 52 Kg per M3           ... 9.5 Kg 

b) For 0.09 M3 of 11.2 mm size stone chippings at 56 Kg per M3           ...5.1 Kg 

: Total 14.6 Kg 

Preparation of base 

The underlying base on which the bituminous carpet is to be laid shall be prepared 

shaped and conditioned to the specified lines, grade and cross section in accordance 

with the specifications as directed by the EIC. The surface shall be well cleared by 

removing caked earth and other foreign matter with wire brushes, sweeping with brooms 

and finally dusting with sacks, as necessary. 

Tack coat 

A tack coat shall be applied over the base preparatory to laying of the carpet. Application 

of tack coat shall, however, not be necessary when the laying of carpet follows soon 

after the provision of a bituminous base / levelling course, without opening to traffic. 

Preparation of premix 

Mixers of approved type shall be employed for mixing the aggregates with the 

bituminous binder. 

The binder shall be heated to the temperature appropriate to grade of bitumen approved 

by the EIC in boilers of suitable design avoiding local over-heating and ensuring a 

continuous supply. 

The aggregates shall be dry and suitably heated to a temperature as directed by the EIC 

before these are placed in the mixer. After about 15 seconds of dry mixing, the heated 

binder shall be distributed over the aggregate at the rate specified. 
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20.  Repairing pot holes and making up small depression with ramming or power rolling 

including screening, cleaning chips or metals and washing, drying as necessary heating 

the chips or metal where necessary cutting pot holes to i rectangular shape, deepening, 

the edges inclined towards the back, cleaning surface, heating matrix and supplying tack 

coat (including edges) 3 kg. or 4 kg. of matrix /10 m2 of road surface according as the 

road surface is in old bituminous stage or WBM stage respectively and finishing the top 

of repaired surface levelled with adjoining area including the cost and carr< ,ige of stone 

materials and matrix including the cost of tack coct. 

 

 

21.0 BITUMEN MASTIC 

21.1 This work shall consist of constructing a single layer of 25 mm to 50 mm thick Bitumen 

Mastic wearing course for' road pavements and bridge decks. The  

bitumen mastic shall be laid over a Dense Bituminous Macadam base in case of road 

pavements and over a Cement Concrete base in bridge decks. 

21.2   The Bitumen Mastic is an intimate homogeneous mixture of selected well-graded' 

aggregates and bitumen in such proportions as to yield a plastic and void less mass, 

which when applied hot can be towelled and floated to form a very dense impermeable 

surfacing. 

22      MATERIALS 

22.1    Bitumen 

The binder shall be straight-rum-bitumen of a suitable grade satisfying the 

requirements of IS : 73 or industrial bitumen as per IS : 702. It shall be paving 

bitumen of Grade S 35 (30/40 penetration made) or any other appropriate grade as 

directed by the Engineer. The requirements of physical properties of bitumen are as 

given in Table below :- 

TABLE SHOWING REQUIREMENT OF PHYSICAL PROPERTIES OF BITUMEN 

 

SI. Characteristics Requirement Method of 

No.   tests 
1. Penetration at 25°C (in 1/100 mm) 20 to 40 IS :1203 

 Softening point (Right and Ball Method) 50°C to 90°C IS 1205 

 Ductility at27°C (Minimum) 10 cm IS 1208 
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 Loss on heating (Maximum) 3 percent IS : 1212 

 Solubility in CS2 (Minimum) 

 

 

 

 

 

 

 

22.2   Coarse aggregate 

The coarse aggregates shall consist of 

hard durable crushed stones, which shall 

be clean, strong, free of disintegrated 

pieces, organic and other deleterious 

matter and adherent coatings. They shall 
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1.     2.36 mm   600 micron   0-25 

2.     600micron   2-12 micron   5-35 

3.     212 micron   75 micron   10-20 

4.     75micron       30-50 

5. Bitumen Binder 

23.     MIX DESIGN 

 

 

23 1    Hardness number 

The bitumen mastic shall have a hardness number of 60 to 80 at 25°C without coarse 

aggregates and 10 to 20 at 25°C after adding coarse aggregates. The hardness 

number shall be determined in accordance with the method specified in IS : 1195. 

23.2 Binder content 

The binder content shall be so fixed as to achieve the requirements of the mix seal 

forth and shall be in the range of 14-17 percent by weight of total mix as indicated in 

Table above. 

23.3 Job mix formula 

The Contractor shall intimate the Engineer in writing at least 20 days before the start 

of the work, the job mix formula proposed to be used by him for the work, indicating 

the source and location of all materials, proportions of all materials such as binder and 

aggregates, single definite percentage passing each sieve for the mixed aggregates 

and results of the tests recommended in various Tables .    and Clause of this 

specification. 

24.      CONSTRUCTION OPERATIONS 

24.1    Weather, and seasonal limitations 

As per IRC Specifications 

24 2   Preparation of the base ; 

The base on which bitumen mastic is to be laid shall be prepared, shaped and 

conditioned to the specified levels, grade and cross fall (camber) in accordance with 

Clause 501 or as directed by the Engineer. In case of a cement concrete base, the 

surface shall be thoroughly swept and scraped clean and free of dust and other 
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deleterious matter. Under no circumstances shall bitumen mastic be spread on a base 

containing a binder which will soften under high application temperature. If any such 

spots or area are there the same shall be cut out and repaired before the bitumen 

mastic is laid. 

24.3    Preparation of bitumen mastic 

Preparation of bitumen mastic consists of two stages. The first stage shall be mixture of 

filler and fine aggregates and then heating the mixture to a temperature of 170°C to 

200°C. Required quantity of bitumen shall be heated to  

 

170°C to 180°C and added to the heated aggregate They shall be mixed and cooked in 

an approved type of mechanically agitated mastic cooker for some till the materials are 

thoroughly mixed. Initially the filler alone is to be heated in the cooked for an hour and 

then half the quantity of binder is added. After heating and mixing for some time, the 

fine aggregates and the balance of binder are to be added and further cooked for about 

one hour. The second stage is incorporation of coarse aggregates and cooking the 

mixture for a total period of 3 hours. During cooking and mixing care shall be taken to 

ensure that the contents in the cooker are at no time heated to a temperature 

exceeding 200°C. 

In case where the material is not required for immediate use it shall be cast into blocks 

with filler, fine aggregates and binder, weighing about 25 kg each. These : blocks when 

required to be used, have to be reheated in the mechanically agitated cooker, to a 

temperature of not less than 1.70°C and not more than 200°C. thoroughly incorporated 

with the requisite quantity of coarse aggregates and mixed continuously for not less 

than an hour. Mixing shall be continued until laying operations are completed so as to 

maintain the coarse aggregates in suspension. At no stage during the process of 

mixing shall the temperature exceed 200°C. 

The bitumen mastic blocks (without coarse aggregates) shall show on analysis a 

.composition within the limits as given in Table 

TABLE SHOWING COMPOSITION OF BITUMEN MASTIC BLOCKS WITHOUT 

COARSE AGGREGATES 

I.S. Sieve Passing 

 

I.S. Sieve 

Retained 

  Percent age by weight 

    Minimum 

         0 

Maximum 

2.36 mm 600 micron' 22 

600 micron 212 micron  4 30 

212 micron 75 micron  8 18 
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followed as indicated in the various Clauses of this Specification or as directed by the 

Engineer. 

The quality control tests for coarse and fine aggregates shall be exercised by the 

Engineer in accordance with IRC specifications. For mineral filler, one test for each 

property for every 5 tonnes, subject to a minimum of one test for each consignment 

shall be carried out. 

 

The surface of the bitumen mastic. tested with a straight edge 3.0 m long, placed 

parallel to the centre line of the carriageway shall have no depression greater than 4 

mm. The same limit shall also apply in case of transverse profile when tested with a 

camber template 

27. ARRANGEMENT FOR TRAFFIC 

During the period of construction, arrangement of traffic shall be done as per direction 

of the Engineer-in-Charge. 

28 Granular Sub Base 

28.1 Description 

This work' shall consist of spreading and consolidating cleaned crushed graded stone 

aggregate and granular materials premixed in accordance with specification. The material 

shall be laid in two layers as necessary to lines, grades and cross section as directed by 

the Engineer-in-Charge. 

28.2 Material 

Coarse Aggregate 

The coarse aggregate shall consist of crushed stone. These shall be clean strong, durable 

of fairly cubical shape and free from organic or other deleterious constituents. 

Fine aggregates 

The fine aggregates shall consist of crusher run screenings, natural sand or mixture of both. 

These shall be clean hard, durable uncoated dry & free from injurious soft or flaky pieces 

and deorganic, deleterious substances. 

Proportion of materials 

The materials shall be proportioned as per quantities given in below. 

Quantities of materials required for 1 cu.m. 
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Aggregates for G.S.B. 

Close graded G.S.B. Grading - I 

37.5 mm size 0.3450 m3 

22.4 mm size 0.2940 m3 

11.2 mm size 0.1280 m3 

5.6 mm size 0.1280  

sand 0.3830 m 

1.2780 m3 

Measurement of payment 

 

The granular  sub  base  shall  be  measured   as the  volume  instructed  and 

compacted and measured in cubic meters. sub-base satisfies the requirement of CBR 

and other physical requirements when compacted and finished. When directed by the 

Engineer-in-Charge, this shall be verified by performing CBR test in the laboratory as 

required on specimens remoulded at field density, and moisture content and any other 

tests for the quality of materials, as may be necessary. 

28.5   Preparation of Base 

Immediately prior to the laying of sub base, the base shall be prepared by removing all 

vegetation and other extraneous matter, lightly sprinkled with water, if necessary and 

rolled with 8-10 Tonne roller. 

28.6   Spreading and Compaction 

The sub base material of specified grading shall be spread on the prepared sub-grade 

with the help of drag spreader, motor grader, manual mixing shall not allow at site. The 

equipment used for mix-in-place construction shall be a motivator or similar approved 

equipment cable of mixing the material to the desired degree. 

29,     Wet Mix Macadam Base Course 

29.1 Description 

This work shall consist of spreading and compacting cleaned crushed graded stone 

aggregate and granular materials premixed with water to a dense mass on a prepared 

sub base in accordance with specification. The material shall be laid in two layers as 

necessary to lines, grades and cross section as directed by the Engineer-in-Charge. the 

3 
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thickness of a single compacted wet mix layer shall not be less than 100 mm when 

vibrating or other approved types of compacted equipment are used. The compacted 

depth of double layer of WMM will be 200 mm thick 

29.2 Material 

Coarse Aggregate 

The coarse aggregate shall consist of crushed stone. These shall be clean strong, 

durable of fairly cubical shape and free from organic or other deleterious constituents. 

Fine aggregates 

The fine aggregates shall consists of crusher run screening . These shall be clean hard, 

durable uncoated dry and free from injurious soft or flaggy pieces and deoorganic 

deleterious substance.  

29.3 Proportion of materials 

The materials shall be proportioned as per quantities given in below,  

Quantities of materials required for 1 cu.m. 

 37.5mmsize 0.3960 m3 

 13.2mmsize 0.2640 m3 

 5.6 mm size 0.3560 m3 

 stone dust 0.3040 m3 

 

1.3200 m3 

Measurement of payment 

The Wet Mix Macadam shall be measured  as the volume instructed  and [compacted and 

measured in cubic meters. 

29.4 preparation of Mix 

Wet Mix Macadam shall be prepared in an approved mixing plant of suitable I capacity having 

provision for controlled addition of water and forced / positive nixing arrangement like pug mill 

or span type mixer of concrete batching plant. 

Optimum moisture for mixing shall be determined in accordance with IS : 2720 | (Part VIII). 

However, at the time of compaction, water in the wet mix should not vary from the optimum 

value by more than agreed limits. The mixed material should be uniformly wet and no 

segregation should be permitted. 
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29.5 Spreading of Mix 

Immediately after mixing, the aggregates shall be spread uniformly and evenly upon the 

prepared sub base in required quantities. In no case should these be dumped in heaps 

directly on the area where these to be laid nor shall their hauling over a partly completed 

stretch be permitted. The mix may be spread either by power finisher or motor grader. 

29.6 Spreading and Compaction 

After the mix has been laid to the required thickness, grade and cross - fall / camber the same 

shall be uniformly to the full depth with suitable roller. For a compacted layer upto 200 mm, 

the compaction shall be done with the help of vibratory roller of minimum static weight 8-10 Mt 

or equivalent capacity. The speed of the roller shall not exceed 5 km / hr. The rolling shall be 

done as per standard procedure. After compaction the road shall be allowed to dry for 24 

hours. 

30. Mix Seal Surfacing 

30.1 Description  

This work shall consist of laying and compacting close-graded premix surfacing in a single 

layer of 20mm, composed of suitable aggregates premixed with a bituminous  binder on  a  

previously  prepared  surface  in  accordance with  the requirements of these specifications 

to serve as a wearing course. Mix seal' surfacing shall be of Type A as specified. 

30.2   Materials    

   Coarse Aggregate 

The aggregates shall consist of crushed stone or other stones retained on 2.36 mm sieve. 

They shall be clean, strong, durable of fairly cubical shape and free of disintegrated piece, 

organic or other deleterious matter, and adherent coating. The aggregates shall preferably 

be hydrophobic and of low porosity. 

Fine aggregates 

This will consist of quarry sand, natural sand or mixture of both. These shall be clean 

hard, durable uncoated dry & free from injurious soft or flaky pieces and organic or 

deleterious substances. 

Binder 

The Binder shall be bitumen of a suitable grade appropriate to the region, traffic, rainfall 

and other environmental condition as directed by the Engineer-in-Charge, and satisfying 

the requirements IS : 73 
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30.3  Proportioning of materials 

 

The materials shall be proportioned as per quantities given in below.  

Quantities of   materials required for 1 sq.m. (Type-A) 

 

5.6 mm size 0.0200 m3  

Stone dust    0.0070 m3  

               0.0270 m3 

 Measurement of payment 

Mix seal surfacing, Type A shall be measured as finished work in square meters at a specified 

thickness. or mix. 

 Material: 

The choice of a bituminous primer shall depend upon the porosity characteristics of the 

surface to be primed as classified in IRC: 16. These are: 

a) Surface of porosity : Such as wet mix macadam and water bound macadam. 

b) Surface of medium porosity : Such as cement stabilized soil base. 

c) Surface of high porosity : Such as a gravel base. 

Quantity of Bituminous primer: 

Low porosity: 6 to 9 kg per 10 sq.m. 

Medium porosity: 9 to 12 kg per 10 sq.m. 

High porosity: 12 to 15 kg per sq.m. 

Weather and Seasonal Limitations: 

The bituminous primer shall not be applied on a wet surface or during dust storm or when 

the weather is foggy, rainy or windy. The primer coat for surface treatment should not be 

applied when the temperature in the shade is less than 10°C. Surface which are to receive 

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

Construction operation:  

Equipment. 
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The primer distributor shall be pneumatic typed self- propelled pressure distributor equipped 

for spraying the material uniformity at the specified rates and temperatures. Spraying by 

manual methods may be supplemented by hand as directed by the Engineer-in-Charge. 

(B.) Preparation of road surface. 

The surface to be primed shall be swept clean, free from dust and shall be dry. It shall be 

shaped to the specified grades and section. It shall also be free from ruts, any other 

irregularities and segregated materials.  Minor depression and  potholes may be ignored until 

the surface  is  primed,  after which they shall  be patched with a suitable premix material prior 

to the surface treatment 

(C.) Application of bituminous primer: 

The viscosity and rate of application of the primer shall be as specified in the contract, or as 

determined by site trials carried out as directed by the Engineer-in-Charge. The Bituminous 

primer shall be sprayed / distributed uniformly over the surface. The method of application 

of the primer will depend upon the type of equipment to be used, size of nozzles, pressure 

at a 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. 

(D.) Curing the priming and opening to traffic: 

It shall always be ensured that while opening to any kind of traffic, the primed surface is 

fully cured and is not sticky to avoid being picked up by traffic. Normally, the primed surface 

shall be allowed to cure for not less than 24 hours and during this period no traffic of any 

kind shall be permitted. A very thin layer of sand may be applied to the surface of the 

primer, to prevent the primer from being picked up by the wheels of the paver and the 

trucks delivering the bituminous materials to the paver. 

Measurement for payment 

Primer Coat Shall be measured in terms of surface area of application in sq 

32 TACK COAT  

32.1 Description. 

"This work shall consist of application of a single coat of low viscosity liquid bitumino
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(A) Equipment: 

The tack coat distributor shall be a self- propelled or towed bitumen pressure sprayer, 

equipped for spraying the material uniformity at a specified rate. Hand spraying of small 

areas, inaccessible to the distributor, or in narrow strips, shall be sprayed with a pressure 

hand sprayer, or as directed by the Engineer-in-Charge. 

(B) Preparation of base: 

The surface on which the tack coat is to be applied shall be clean and free from dust, dirt, 

and any extraneous material, and eb otherwise prepared. The surface on which the tack 

coat is to be applied shall be clean and free from dust, dirt and any other extraneous 

material 

(C ) Application of tack coat. 

The application of tack coat shall be at rate as specified in the contract, and shall be 

applied uniformly. The normal range of spraying temperature for a bituminous emulsion 

shall be 20°C - 70°C. For cutback bitumen of grade RC-70 / MC-70, the temperature 

range shall be 50°C - 80°C. The method of application of the ack coat 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 

tolerance specified. 

(D) Curing of Tack Coat. 

The tack coat shall be left to cure until all the volatiles have evaporated before any sub-

sequent construction is started. No Plant or vehicles shall be allowed on the tack coat 

other than those essential for the construction. 

32 4 Measurement for payment: 

Tack coat shall be measured in terms of surface area of application in sq.m. 

33 DRAINAGE SYSTEM WITH PIPE CULVERTS: 

33.1 Description: 

This work shall consist of furnishing and installing reinforced cement concrete pipes/Stone 

ware pipes, of the type, diameter and length required at the location shown on the 

drawings or as ordered by the Engineer-in- Charge and in accordance with the 

requirements of these Specifications. 

33.2. Materials: 



70 

                   
   
        Signature of the                                           Signature of the                                              Signature of the  Tenderer   
Tender Inviting Authorit                       tender Accepting Authority                                    
                                       
 

 

Each consignment of cement concrete pipes shall be inspected, tested, if necessary, & 

approved by the Engineer-in-Charge either at the place of manufacture or at the site 

before their incorporation 

33.3 Excavation for pipe: 

The foundation bed for pipe culverts shall be excavated true to the lines and grades shown 

on the drawings or as directed by the Engineer-ln-Charge. The pipe shall be placed in 

shallow excavation of the natural ground or in open trench cut in existing embankments, 

taken down to levels as shown on the drawings. 

where trenching is involved, its width on either side of the pipe shall be a minimum of 150 

mm or one -fourth of the diameter of the pipe whichever is more and shall not be more 

than one-third the diameter of the pipe. The sides of the trench shall be as nearly vertical 

as possible. Trenches shall be kept free from water until the pipes are installed and joints 

have hardened. 

33.4 Bedding for Pipes: 

 Pipes shall be laid on the concrete bedding before the concrete has set. 

33.5 Laying of pipes: 

No pipe shall be laid in position until the foundation has been approved by the Executive 

Engineer-in-charge. Where two or more pipes are to be laid adjacent to each other, they 

shall be separated by a distance equal to at least half the diameter of the pipe subject to 

a minimum of 450mm. 

The arrangement for lifting, loading and unloading concrete / S.W. pipes from factory / 

yard and at site shall be such that the pipes do not suffer any, undue structural stain, any 

damage due to fall or impact. The arrangement may be got approved by the Engineer-in-

charge. 

Similarly, the arrangement for lowering the pipe in the bed shall be got approved by the 

Engineer-in-charge. It may be with tripod-pulley arrangement or simply by manual labour 

in a manner that the pipe is placed in the proper position without damage. 

The laying of pipes on the prepared foundation shall start from the outlet and proceed 

towards the inlet and be completed to the specified lines and grades. In case of use of 

pipes with bell-mouth, the belled end shall face upstream. The pipes shall be fitted and 

matched so that when laid in work, they form a culvert with a smooth uniform invert. Any 

pipe found defective or damaged during laying shall be removed at the cost of the 

contractor. 
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Any pipe found defective or damaged during laying shall be removed at the cost of 

the contractor. 

 The pipe shall be jointed either by collar joint or by flush joint. In the former case, the 

collars shall be RCC 150 to 200mm wide and having the same strength as the pipes to be 

joined, caulking space shall be between 13 and 20mm according to the diameter of the 

pipe, caulking material shall be slightly wet mix of cement and sand in the ratio of 1:2 

rammed with caulking irons. Before caulking, the collar shall be so placed that its centre 

coincides with the joint and an even annular space is left between the collar and the pipe. 

Flush joint may be internal flush joint, In either case, the ends of the pipes shall be 

specially shaped to form a self cantering joint with a jointing space 13mm wide. The 

jointing space shall be filled with cement morter, 1 cement to 2 sand, mixed sufficiently 

dry to remain in position when forced with a trowel or rammer. Care shall be taken to fill 

all voids and excess morter shall be removed. 

All joints shall be made with care so that their interior surface is smooth and consistent 

with the interior surface of the pipes. After finishing, the joint shall be kept covered and I       

damp for at least four days. 

for joining pipe lines under light hydraulic pressure, the recess at the end of the pipe shall 

be filled with jute braiding dipped in hot bitumen of other suitable approved compound. 

Pipes shall be so joined that the bitumen ring of one pipe shall set into the recess of the 

next pipe. The ring shall be thoroughly compressed by jacking or by any other suitable 

method. 

      Backfilling. 

Trenches shall be backfilled immediately after the pipes have been laid and the joining 

material has hardened. The back fill soil shall be clean, free from boulders, large roots, 

and lumps and shall be approved by the E.I.C. Filling of the trench shall be carried out 

simultaneously on both sides of the pipe in such manner that unequal pressure do not 

occur. 

Measurement of Payment 

 

R.C.C.Pipe culverts shall be measured along their centre between the inlet and outlet ends 

in linear metre. Selected granular material and cement concrete for pipe bedding shall be 

measured as laid in cubic metre. Ancillary works like headwalls, wing wall, aprons etc.shall 

be measured as provided for under the respective Clauses. 

 

SPECIAL SPECIFICATION FOR CONCRETE WORKS CONTROLLED CONCRETE 
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1. Design mix Concrete 

The mix proportions shall be selected to ensure that the workability of the fresh 

concrete is suitable for the conditions of handling and placing so that after compaction it 

surrounds all reinforcements and completely fills the form work, when concrete is 

hardened it shall have the required strength durability and surface finish. 

2. Design of the concrete mix 

a) It shall be done as per provisions contains in I.S. 456-1978, S.P. 24-1983, I.S.A. & 

S.P. 23, I.S.A (all latest editions). At least 3 mixes should be tried and the most 

acceptable one shall be selected. The proporsonal shall be submitted  

b) by the contractor and to be approved by the Engineer-in-Charge.. the job mix 

formula will be changed for every change of consignment / source of materials. This 

job mix formula shall be available at site. 

c) Batching 

 

In proportioning concrete the quantity of both cement & aggregate should be preferably 

determined by mass. Batching plant where used shall conform for IS-4925-1968. 

Where proportion is done by volume batching with the approval of the Engineer-in-

Charge, periodic checks shall be made for mass / volume relationship of the material. If 

fine aggregate ismoist and volume batching is adopted, allowance shall be made for 

bulking in accordance with IS : 2386 (Part - lll)-1963 

Transport, placing, compacting casting 

These shall be done as per provisions contained in IS - 456-1978 (latest edition)Sampling & 

Strength of concrete 

Preliminary test cubes - 6 nos of test cubes chill be prepared for every mix (at least 3 mixes) - 

cubes shall be tested for 7 days strength, 3 cubes for 28 days' strength. 

b) Works test cubes : 6 works test cubes shall be made, shall be tested for 7 days strength, 2 

for 28 days' strength and the balance 2 nos to be tested at Alipore test house if any 

discrepancy occurs as to the strength. 

c)        Frequency of sampling, Test Strength of samples, standard duration. 

These shall be as per provisions contained in IS-456-1978 (latest edition) and S.P. 24-"°83 

(latest edition) 

 

Acceptance criteria 
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These shall be as per provisions contained in IS-457-1978 and S.P. 23-1983. 5       Inspection 

and testing structures 

1.1 Inspection 

Immediately after stripping the frame work, all concrete shall be carefully inspected and 

any defective work o: shall defects either removed or made good before concrete has 

thoroughly hardened. 

 In case of dought regarding the grade of concrete used, either due to poor 

workmanship or based on results of cube strength tests compressive strength 

tests of concrete on the basis of 6.3 and / or load test (see 3.5) may be carried 

out. 

    Core Test 

5.3.1 The points from which cross are to oe taken and the number of corse required shall be at 

the description of the Engineer-in-Charge and shall be representative of the whole of 

concrete concerned. 

5.3.2 In no cases, however, shall fewer than three cores be tested. 

5.3.3 Concrete in the member represented by a core test shall be considered acceptable if ihe 

average equivalent cube strength of the cuius is uqual at least 85% of the cube strength 

of the grade of concrete specified for the corresponding age and no individual core has a 

strength less than 75%. 

5.4 In case the core test results do not satisfy the requirements of 6.3.3 or where such have 

not been done, load test (see 6.5) may be restorted to. 

5.5 Load tests on parts of structures. 

5.5.1 Load tests should be carried out as soon as possible after expiry of 28 days from the 

time of placing of concrete. 

.5.2 The structure should be subjected to a lead equal to full dead load of the structure plus 

1.25 time the imposed load for a period 24 hrs. and then the imposed load shall be 

removed..-Dead load includes self weight if the; structural members plus weight of 

finishes and walls or partitions, if &py, as consideration in the design. 

.5.3 The deflection due to imposed load only shall be recovered. If within 24 hrs. of removal 

of the imposed road, the structure does not recovered at least 75% of the deflection under 

super-imposed load, the test may be repeated after a laps 12 hrs. If the recovery is .Jess 

than 60%, the structure shall be deemed to be unacceptable 

5.5.4 If the maximum deflection in mm, shown during 24 hrs. under load is less than 40% D, 

where is the effective span in m and D, the overall depth of the section in mm, it is not 

necessary for the recovery to be measured and the recovery provisions of 6.5.3 will not 

apply, 
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6.       Other  non-destructive test  methods  may  be  adopted,   in  which  case  the 

acceptance criteria shall be agreed pon between the Engineer-in-Charge and the 

contractor and tests be done under guidance. Submission of design calculations & 

preparation of drawings 

For some important buildings the contractors might have to submit design calculation 

& drawings for ordinary slabs, columns, beams foundations etc. When asked by the 

Engineer-in-Charge. Such design calculations & drawings shall be prepared by 

competent Engineers & to be approved by the Engineer-in-Charge. If required 

modifications as suggested by the Engineer-in-Charge shall be incorporated in the 

calculations & drawings. No additional payment shall be made for such design & 

drawings. 

.  Laying stabilisation coat (with painting of matrix and spreading dry medium sand over 

it) including through cleaning of the surface including uprooting weeds, grass or small 

plants, laying or requisite quantity of matrix (hot) spreading dry medium sand uniformly 

in stages with total of 0.9 cum per 100 M2 including cost and carriage of sand matrix 

heating matrix and returning empty drums to departmental godown and all other cost 

incidental of the work. 

On water bound surface of stone metal consolidation with 18 Kg. of cost matrix per 10 

M2 of surface 
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Specification for Bitumen Mastic. 
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