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ITEM  RATE TENDER

FOR

PROPOSED UP-GRADATION 

OF

SHAHID E-AZAM BHAGAT SINGH MUSEUM

AT KHATKARKALAN,PUNJAB
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Name of Contractor _________________________________________________

Name of Work-   Up-gradation of   Shahid-E-Azam Bhagat Singh Museum at Khatkarkalan , Punjab
__________________________________________________________________

CULTURAL AFFAIRS ARCHAEOLOGY AND MUSEUMS
PLOT NO. 3, SECTOR 38-A, CHANDIGARH

Superintendent 







Certified that this Agreement/

DNIT is containing Page No. 

1 to ________________

(FORM – F1)
ITEM RATE TENDER AND CONTRACT FOR WORKS

Divisional Accounts Officer

This agreement made this ______________ day of _____________ between __________ ______________________________________________________________________________ (hereinafter called the “Contractor”) of the one part, and Chief General Manager (Projects) for and on behalf of the PHTPB (hereinafter called “The PHTPB”) of the other part:

Whereas the contractor has offered to execute the Construction/Conservation of ________________ and the Government has accepted his tendered offer for the execution of aforementioned works.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS:-

1. In this agreement, words and expressions shall have the same meanings as are respectively assigned to them as per the general conditions of contract hereinafter referred to.

2. The following documents shall be deemed to from and be construed as part of this Agreement:-

(i) The “Notice Inviting Tender” & “Instructions to Tenders” as at Annexure ‘A’ to this agreement.

(ii) “Percentage Rate tender for works” at annexure ‘B’ to this agreement.

(iii) “Conditions of contract” as at annexure ‘C’ to this agreement.

3. The work will be executed strictly according to specifications and drawings relating to the work as indicated in the “Notice Inviting Tender”. The schedule of items of work to be carried out will be as per approved “Notice Inviting Tender”. The material to be issued if any  from Departmental stores for use on work will be as shown in the approved “Notice Inviting Tender”.

4. All correspondence and modifications of tendered offer and acceptance letter will form part of this Agreement.

5. In considerations of the payments to be made by the PHTPB to the contractor in respect of completed work, or item of work, the contractor hereby covenants with the government to execute the work in conformity in all respects with the provisions of this Agreement.

6. The PHTPB hereby covenants to pay the contractor, in consideration of execution of works, the price in the manner as specified in this Agreement.

In witness thereof, the parties hereto set their respective hands and seals on the day and year first above written.
In the presence of 






Signature of Contractor
1.
Name & Address




Address ______________________


____________________________



_______________________

____________________________



_______________________

2.
____________________________



_______________________

____________________________



_______________________

Signed, sealed and delivered by ___________________________________ in the capacity of _______________________________________
Presence of _________________________________


       CGM (Projects)
      Engineer-in-Charge
1.
Name & Address





for & on behalf of PHTPB 


____________________________






____________________________








2.
____________________________








____________________________





ANNEXURE – ‘A’
CULTURAL AFFAIRS ARCHAEOLOGY AND MUSEUMS
Notice Inviting Tender and Instructions to Tenderers

1. Sealed Tenders in the prescribed form PHTPB No. DCAM/KK1 are hereby invited on behalf of the DCAM for the construction/conservation of Khatkhar Kalan Museum at an estimated cost of Rs. _________________________________ in double envelop system.

2. The tenders forms “Along with Conditions of contract” to be fulfilled can be obtained from the office of Director Cultural Affairs Archeology & Museums Punjab Plot No. 3 Sector 38 A Chandigarh between 11.00AM and 3.30 PM on any working day upto 5.00 P.M on payment of Rs. 5000/-( Five thousand only) (non refundable) after furnishing proof in support of deposit of Earnest money.

3. Tender documents duly completed in all respects, signed on each page and placed in sealed cover, with the name of work written thereupon, will be received in the office of the undersigned upto 3.00 P.M hrs. on 04-05-2011 and will be opened soon after in the presence of tenderers or their representatives who may like to be present.

4. The time allowed for completion of work will be 8 months after the date of issue of Acceptance Letter to the Contractor.

5. The tenders should be in percentage above or below the rates exhibited in the “Schedule of Items of works” appended with the tender form. For items not included in the said Schedule, but which may have to be executed to ensure completion as per drawings and specifications, the quoted percentage shall also apply to the relevant rates given in the “Common Schedule of Rates” for these items. Only one rate of percentage rate above or below the rates exhibited in the “Schedule of items of work” and the printed “Common Schedule of Rates” shall be quoted.

6. Earnest money amounting to Rs.80000/-(Eighty thousand only) must be furnished in the form of deposit at call/Fixed deposit Receipt/ Demand Draft of a schedule Bank or receipted treasury Challan in the name of the undersigned (by Designation) and enclosed with the tender. Any bid not accompanied with requisite earnest money in acceptable form shall be rejected. Bid shall not be opened without the receipt of Earnest money.
7. The Contractor, whose tender is accepted, shall be required to furnish security at the rate of 2% of the cost of the work. The earnest money, if realized from the Bank or Treasury will be treated as part of the security deposit.
8. The offer shall remain open for acceptance for a period of ninety days from the date of opening of the Tender. The earnest money shall be forfeited if the tenderer withdraws or modifies his offer within the validity period or fails to sign the (formal contract) agreement after acceptance of his offer or fails to commence the work within ten days of issue of acceptance letter. After the forfeiture of earnest money, the contract shall be immediately nullified.

9. On acceptance of the tender, the contractor shall either himself remain available at site of work or arrange the availability of an accredited representative, fully authorized in writing, at the site of work to receive instructions of the Engineer – in – Charge or his representative and to ensure prompt compliance thereof.

10. The undersigned does not bind himself to accept the lowest rate or any tender and reserves to himself, the right of accepting the whole of part of the tender and tenderer shall be bound to perform the same at the quoted rates.

11. Sales tax or any other tax on the material or the turnover shall be payable by the contractor and the Government will not entertain any claim in this respect.

12. Before filling this tender, the contractor shall visit the site and satisfy himself as to the conditions prevalent there especially regarding accessibility to the site, nature and extent of the ground, working conditions, stacking of material, installations of Tools and Plants etc. accommodation and movement of labour, supply of water and power for satisfactory completion of the works contract. No claim, whatsoever, on such accounts shall be entertained by the department in any circumstances.

13. The contractor shall comply with the provisions of the Apprentices Act, 1961, Minimum Wages Act, 1948, Workmen’s Compensation Act, 1923, Contract Labour (Regulation and Abolition) Act, 1970. Payment of Wages Act, 1936, Employer’s Liability Act, 1938. Maternity Benefits Act, 1961 and Industrial Disputes Act, 1947 as applicable and the rules and regulations issued there under from time to time. Failure to do so shall amount to breach of the contract and the Engineer-in-charge may, at his discretion, terminate the contract. The contractor shall also be liable for any pecuniary liability arising on account of violation by him of the provisions of the Act. 
14. The tenderer shall bear all costs associated with the preparation and submission of his tender and the department shall in no case be liable for these costs.

15. Each tenderer shall submit only one tender, either by himself or as partner in a joint venture. A tenderer who submits or participates in more than one tender, will be disqualified.

16. Unless otherwise stated, the contract shall be for the whole work as described in the “Schedule of items of works and the drawings. The contractor shall be bound to complete the whole work as described in the schedule of items of works and the drawings, including the additional items, if any, as per drawings and instructions. The certificate of completion as issued by the Engineer-in-charge shall be conclusive proof of completion of work.

17. The tender shall be typed or written in indelible ink and shall be signed by the tenderer or a person or persons duly authorized to sign on behalf of tenderer. All pages of the tender documents containing the entries and all corrections or amendments made therein shall be initiated by the person or persons signing the tender. The following documents shall accompany the tender:
a. Deposit at call, fixed deposits, receipt, Demand draft or treasury receipt for earnest money. 

b. Income tax clearance certificate

c. Partnership deed or Registration certification of the firm or Company as the case may be.

d. Copy of registration of contractor of appropriate class.

e. Power of Attorney as required under rule for joint venture.

f. List of works executed and/or in progress with agreement cost

g. List of machinery and list of staff (Technical and non-technical)

18. Incomplete tender or tenders not fulfilling any of the conditions specified above are liable to be rejected without assigning any reason.

19. The Tenderer has to submit a detail work methodology and  detailed program with bar chart containing activities, activity duration and links showing the WBS is to be submitted at the time of tender which may be revised after tender is allotted to the contractor.

20. The time allowed for carrying out the work shall be.. .….months .to be counted  after two weeks from the date of issue of the Letter of Acceptance of tender or from the first day of handing over of the site, whichever is later.
PERCENTAGE RATE TENDER FOR WORKS ANNEXURE – B

I/We hereby offer to execute for the PHTPB, the work, specified in the tender written memorandum within the time specified in such memorandum at _________percent below/above the rate entered in the Schedule referred to in Para 5 of the “Notice Inviting Tenders” and annexed hereto and in accordance, in all respect, with the specifications, designs, drawings and instructions in writing referred to in Para five and in clause 13 of the “Conditions of Contract” and with such materials as are provided for and in all other respects in accordance with such conditions so far as applicable.
Memorandum

a)
General Description

___________________________________________






___________________________________________

b)
Estimated Cost


Rs. ________________________________________

c)
Earnest Money


Rs. ________________________________________

d)
Security Deposit

Rs. ________________% of the amount of work

e)
Percentage, if any, to be 

deducted from bills.


f)
Time allowed for completion 



from the date of issue of 

Acceptance Letter to 

the Contractor


___________________________ months

Should this offer be accepted in whole or in part, I/We hereby agree to abide by and fulfill all the terms and provisions of the said conditions of contract annexed hereto and all the terms and provisions contained in the detailed “Notice Inviting Tender” and/or in default forfeit and pay to Chairperson or his successors in office, the sum of money mentioned in the said conditions.

A sum of Rs. _________________ is hereby forwarded in the shape of Treasury Challan/Deposit at call/ Demand Draft No. ___________ dated ___________ drawn in favour of PHTPB as Earnest money, I/We agree that the full value of Earnest money will be forfeited without prejudice to any other right or remedies to the PHTPB or his successors in office, should I/We (i) withdraw or modify my/our offer during the period of validity  or (ii) fail to sign the contract agreement after acceptance of the offer or (iii) fail to commence the work within 10 days of the issue of acceptance of my/our offer, otherwise, the said Earnest money shall be retained by him towards security/deposit against clause (d) of the above memorandum.

Dated _____________ day of ____________


Signature of the Contractor

Witness
______________________________


Address ________________________


Address ______________________________



________________________


______________________________


Telephone ______________________

Occupation ___________________________

The above offer is hereby accepted by me on behalf of the PHTPB.












Signature
Dated _____________ day of ____________





(Designation)
ANNEXURE –C

CONDITIONS OF CONTRACT

Definitions: 1 to 3

1. The “Contract” means the documents forming the tendered offer and acceptance thereof consisting a binding contract between the Chairperson and the contractor, the tender documents including the conditions, the drawings, design, the specifications supplemented with instructions issued from time to time by the Engineer-in-Charge/Consultant and shall be binding on the parties in the stated order of precedence. All these documents taken together with the tendered offer and its acceptance shall be deemed to form the contract and shall be complementary to one another.
2. The “Common Schedule of Rates” shall mean a printed document containing rates of different items of works pertaining to different Branches of Engineer-in-charge.

3. “Completed Works” shall mean the work completed in all respects as per laid down specifications, drawings, approved N.I.T and to the entire satisfaction of Engineer-in-charge/Consultant.

4. The “Contractor” shall mean the individual or firm or company whether incorporated or not, undertaking the work and shall include the legal personal representative or the persons comprising such firm or company or the successors of such firm or company as well as the assignees of such individual or firm or company whose tendered offer has been accepted.

5. The completion date is the date when the Engineer-in-Charge/Consultant certifies that the work can be put to use, after receipt of an intimation from the contractor regarding its completion.

6. “Communication” between parties are the written and signed letters, notices, reminders, memoranda and instructions recorded in the instructions book or books kept at site.

7. “Days & months” are calendar days and calendar months.

8. The Engineer-in-charge/Consultant means the Engineer-in-Charge/Consultant shall supervise the work and administer the contract with the assistance of his authorized subordinates who shall incharge of the work and who shall sign the contract on behalf of the PHTPB.

9. The “Site” shall mean the land and or other places, on into or through which work is to be executed under the contract or any adjacent land, path or street which may be allowed to be used for the purpose of carrying out the contract.

10. The “Start date” is the date when contract came into existence upon the issue of “Letter of acceptance” by Engineer-in-charge/Consultant.

11. “Schedule of items of works” shall mean the items of work to be executed at site of work pertaining to work allotted to the contractor.

12. The “Works or works” shall unless the context otherwise requires, mean what the contractor is required to execute and hand over to the chairperson.

Table of Mile Stone(s)

	S.No.
	Financial Progress
	Time allowed 

(from date of start)
	Amount to be with-held in case of non achievement of

milestone

	1.
	On lapse of 25% of contractual time 
	20%
	In the event of not achieving the necessary progress as assessed from the running payments, 1% of the tendered value of work will be withheld for failure of each mile stone. The with held amount may be released against bank guaranty / FDR pledged to the Engineer-in- charge  of equal amount.

	2.
	On lapse of 55% of contractual time 
	50%
	

	3.
	On lapse of 75% of contractual 
	80%
	

	4.
	         On lapse of full  contractual time    
	100%
	


13. The mobilization period should be with in 2 weeks from date of LOA

14. Defect liability Period  (……Months)                                                          
The contractor shall be liable for rectification of defects in structure and all components of the Project for a defect liability period of …… months after completion of the project. Nothing extra shall be paid on this account. The Engineer-in-Charge shall give notice to the Contractor of any Defects before the end of the Defects Liability Period, which begins at Completion as recorded by Engineer-in-Charge and ends after …….Months. Such notice shall not absolve the contractors from his responsibility to find out the defects independently. The Defects Liability Period shall be extended for as long as Defects remain to be corrected. Every time a defect is noted, the Contractor shall correct the notified Defect/Defects within the length of time specified by the Engineer-in-charge. Contractor shall review and submit maintenance reports on monthly basis to the Engineer-in-Charge. 
Note-In interpreting these “Conditions of contract”, singular also means plural, male means female and vice versa.
CLAUSES OF CONTRACT

CLAUSE – I

 PERFORMANCE GURANTEE AND SECURITY 

The contractor, whose tender is to be accepted, shall furnish:-



The Contractor, whose tender is to be accepted shall furnish:-

i)        A
A bank Gurantee of Scheduled Bank in the prescribed format (Specimen From attached) in favour of the Executive Engineer-in-Charge for an amount of 5% of the amount of Contract valid upto six months beyond the date of completion (Time Limit) to cover the amount of llquidated damages and/or the compensation of the breach of contract No payment for work done of any kind shall be released till such bank Guarantee is furnished.

B
The performance guarantee should be released immediately on completion of work as accepted by the Engineer-in-Charge as satistied O.K. work.

C
In case while the Contractor request for first and final bill (without any running bill) on completion of work contractor need not furnish performance guarantee as the contractor has already been performed.

ii)
A cash security at 5% of the amount of the contract inclusive of the Earnest money initially deposited with the bid to cover the cost that may be involved in removal of defects imperfections, or taking remedial measures in the workm which has been the intial Earnest Money, 60% of the security will be refunded after 3 months of the completion of work as certified by the Engineer-in-Charge with respect to satisfactory removal of all defects. Imperfections, short comings and taking remedial measures, that may be necessary and after recording of final measurements of work done for which the certificate of the Engineer-in-Charge would be conclusive.

The remaining amount of security shall be released after the ecpiry of defect liability period of one year from the date of completion of work and after removal of all defects imperfections and shortcomings that may be noticed during this period and after satisfactory winding yp of the contract as provided in clause 6A to the entire satisfaction of the Engineer-in-Charge.

CLAUSE – 2


COMPENSATION FOR DELAY

The time allowed for carrying out the work shall be the essence of the contract and shall be strictly observed. It shall be reckoned from the date on which the order to commence the work is given to the contractor who shall ensure all due diligence to achieve progress of work not less than indicated below:-

(i) On lapse of 25% of contractual time : 20%

(ii) On lapse of 55% of contractual time : 50%

(iii) On lapse of 75% of contractual time : 80%

(iv) On lapse of full  contractual time 
: 100%

In case of default, the contractor shall, notwithstanding issuance of a prior notice in this regard, pay prospectively as liquidated damages, an amount upto 1% of the amount of contract or such lesser amount that the Engineer-in-Charge may levy, for every week that the work remains uncommenced after 10 days of the issue of acceptance letter or the minimum progress of work stated above is not achieved or the work remains unfinished after the completion date. In case of continued default or shortfall in progress, the Engineer-in-Charge/Consultant may go on enhancing the levy of liquidated damages prospectively, each time limited to 1% of the total estimated amount of work per week of further default subject to maximum limit of five percent of the amount of the contract. The Engineer-in-Charge/Consultant on representation from contractor, after hearing both the parties i.e. Engineer-in-Charge and contractor may reduce the amount of liquidated damages and his decision in writing shall be final. 
CLAUSE 3


BREACH OF CONTRACT – LEAVY OF DAMAGES

The Engineer-in-Charge may without prejudice to other rights and remedies, under the provisions of the contract or otherwise after issuing a notice, in writing and getting the final bill prepared absolutely determine the contract after levying compensation for damages of five percent of the amount of the contract. If the contractor commits breach of contract under any clause of the contract, or in any of the following cases:-
(i) If the contractor suspends the execution of the work and inspite of having been given a notice in writing by the Engineer-in-Charge, fails to resume the work within 10 days of the issue of the said notice.
(ii) If the contractor, having been given a notice in writing by Engineer-in-Charge, fails to rectify, reconstruct or replace any defective work or continues the execution of work in an inefficient, improper, unworkman-like manner or not in accordance with sound engineering practices or without complying with the directions and requirements within a period of 10 days of the issue of said notice.
(iii) If the contractor being a company shall pass a resolution or a court shall make an order of the effect that the company shall be wound up or if a receiver or manager on  behalf of the creditor shall be appointed or if circumstances shall arise which entitle the court of creditor to appoint a receiver or manager or to make a winding up order

(iv) If the contractor commits any of acts or defaults mentioned in clause 21 and 24 thereof, provided further, that in case action under clause 2 as aforesaid levy of liquidated damages is also taken, total amount of liquidated damages and compensation for breach of contract under both the clauses shall be limited to 7.5 percent of the amount the contract or the amount available with the Deptt. including bank guarantee whichever is less. The requisite amount for which the contractor may become liable shall be realised by the  encashing the Bank Guarantee furnished by the contractor, as specified in clause 1 above and /or from other amounts due to the contractor in respect of this work or any other work undertaken for the government
After the termination of the contract under this clause, the department shall be at liberty to (i) get the balance work executed through some other contractor agency or through departmental means or to (ii) abandon the balance work altogether or to (iii) modify the design and scope of the work in any manner. The contractor shall have no claims against the department for treating the work in any manner deemed fit.

CLAUSE - 4


LIABILITY OF CONTRACTOR AND POWER OF TAKEOVER

 AND DISPOSE OFF CONTRACTOR’s PLANT

In any case, in which any of the powers conferred upon the Engineer-in-Charge by clause 3 hereof shall have become exercisable and the same shall not be exercised, the non –exercise thereof shall not constitute a waiver of any of the conditions hereof and such powers shall, notwithstanding, be exercisable in the event of any future case or default on the part of the contractor, for which by any clause or clauses hereof, he is declared liable to pay compensation and he liability of the contractor for past and future compensation shall remain unaffected.

In the event of the Engineer-In-Charge putting in force all or any of the powers vested in him under the processing clauses, he may, if he so desires, after giving a notice in writing to the contractor taken possession of any or all tools, plant, materials, and stores in or upon the works or the site thereof belonging to the contractor or procured by him and intended to be used for execution of the work on any part thereof, paying or allowing for the same in account at the contract rates or in case of theses not being applicable, at current market rates to be certified by Engineer-In-Charge whose certificate thereof shall be final. Otherwise Engineer-In-Charge may, by giving a notice in writing to the contractor or his agent at the site of work, require him to remove such tools, plants, materials or stores from the premises within the time specified in notice. In the event of the contractor failing to comply with any such requisition, the Engineer-in-Charge may, get them removed at the contractor’s expenses or sell them by auction or private sale on account of the contractor and his risk in all respects. The certificate of the Engineer-in-Charge as to the expense of any such removal and the amount of proceeds and expense of any such sale shall be final & conclusive against the contractor.
CLAUSE – 5



EXTENSION OF TIME

If the contractor shall desire an extension of the time for completion of the work on the ground of his having been unavoidably hindered in its execution or any other ground, he shall apply in writing to the PHTPB (with corresponding time extension in Performance Bank Guarantee) within thirty days of the date of hindrance (but before the expiry of the time limit) on account of which he desires such extension as aforesaid and the PHTPB shall if in his opinion (which shall be final) reasonable grounds be shown therefore, authorize such extension of time as may in his opinion be necessary or proper. No application for extension of time received late or addressed to the PHTPB or any officer other than the PHTPB shall be considered valid. If the contractor fails to apply for extension as aforesaid and the work is not completed within the time limit, the contract shall be determined absolutely after action under clauses 2 and 3 above. 

CLAUSE – 6



COMPLETION CERTIFICATE

Within ten days of the completion of work, the contractor shall give notice of such completion to the Engineer-in-Charge & within 15 days of the receipt of such notice, the Engineer-In-Charge shall inspect the  work and if there is no defect in the work, shall furnish the contractor with a certificate of completion, otherwise a provisional certificate of completion indicating the defects (a) to be rectified by the contractor and/or (b) for which payment will be made at reduced raters shall be issued. However, no certificate, provisional or otherwise, shall be issued, nor shall the work be considered to be complete until contractor shall have removed from the premises on which the work shall be executed all scaffolding, surplus materials, rubbish and all huts and sanitary arrangements set up for his labour on the site and cleaned off the dirt from all wood-work, doors and windows, walls, floor or other parts of the building, in, upon or about which the work is to be executed or of which he may had possession for the purchase of execution thereof and not until the works shall have been measured by the Engineer-in-Charge. If the contractor shall fail to comply with the requirements of this clause as the removal of scaffolding, surplus material and rubbish, all huts and sanitary arrangements and cleaning off as aforesaid before the date fixed for the completion of work, the Engineer-in-Charge may, at the expense of the contractor get cleared off such dirt as aforesaid and the contractor shall forthwith pay the amount of all expenses so incurred and shall have no claim in respect of any such scaffolding or surplus materials as aforesaid except for any such actually realized by the sale proceeds thereof.
CLAUSE 6A



WINDING UP OF THE CONTRACT

On completion of the work, the contractor shall hand over the same to the PHTPB or his authorized representative free from all defects, shortcomings or imperfections. He shall clear the site of all temporary works, pits, godowns, offices, sanitary, scaffolding, debris, waste materials and installations. He shall also furnish the following documents duly signed by him or his authorized representative:-

(i) Completion drawings showing the work as finally constructed.

(ii) Variations statement showing the altered items, if any, against those provided in the original drawings.

CLAUSE – 7
PAYMENT ON INTERMEDIATE CERTIFICATES REGARDED AS ADVANCES

No payment shall be made for a work estimated to cost less than rupees twenty thousands, till after the whole of the work shall have been completed and a certificate of completion given. But in the case of works estimated to cost more than rupees twenty thousand, the contractor shall on submitting a bill thereof be entitled to receive a monthly payment proportionate to the part thereof, the time limit then executed to the satisfaction of the Engineer-in-Charge, whose certificate of the sum payable shall be final and conclusive against the contractor. But all such intermediate payments shall be regarded as payments by way of advance against the final payment only and not as payments for work actually done and completed; and shall not preclude the requiring of bad, unsound, imperfect or unskilled work to be removed and taken away and reconstructed or re-erected or be considered as an admission of the performance of the contract or any part thereof in any respect of the acquiring of any claim, nor shall concludes , determine or effect in any way of the powers of the Engineer-in-Charge under these conditions or any of them as to the final settlement and adjustment of the accounts or otherwise or in any other way vary or affect the contract. The final bills shall be submitted by the contractor within one month of the date fixed for completion of the work; otherwise the certificate of Engineer-in-Charge as regard measurements and the total amount payable for the work shall be final and binding.
CLAUSE – 8 



BILL TO BE SUBMITTED MONTHLY

A bill shall be submitted by the contractor each month on or before the 10th or any other date fixed by Engineer-in-Charge accompanied by the following documents:-

1.
Measurements and quantities of items of work done since last bill.

2.
Copies of instructions recorded in the site instructions book containing the instructions and compliance made thereof, covering the work done since last bill.

A bill which is not accompanied with the above documents shall not be entertained.

The Engineer-In-Charge shall get the bill verified, within 15 days from its presentation and the contractor shall be required to sign the correction made, if any, in token of its acceptance, before releasing or adjusting the payable amount.

If the contractor does not submit the bill within time limit or delays its submission or acceptance of correction after verifications, the entire responsibility for non-payment or delay in payment shall rest with him.
CLAUSE – 9

BILL TO BE ON PRINTED FORMS/EXTRA-ITEMS

The contractor shall submit all bills on the printed forms to be had on application from the office of Engineer-In-Charge/Consultant and the rates in the bills shall always be entered at the rates specified in the tender or in the case of any extra works ordered, in pursuance of these conditions and not mentioned or provided for in the tender, at the rates hereinafter provided for such works.
The contractor shall deliver in the office of Engineer-in-Charge/Consultant on or before the 10th day of every month during the continuation of the work covered by this contract, a return showing details of any work to be charged of extra with value based upon the rates and prices mentioned in the contract or in the common schedule of rates applicable to the location of work on the date of tender. The contractor shall include in such return particulars of all demands of whatever kind and howsoever arising, which at the date thereof he has in respect of or in any manner arising out of execution of work. The contractor shall be deemed to have waived off all claims not included in such return and will have no right to enforce any such claim not so included, whatsoever be the circumstances.

CLAUSE – 10


STORES AND SUPPLIES

The contractor shall arrange all the schedule material required for construction and other required materials at his own cost and will bear all the taxes including transportation, loading, unloading, staking, storage, safe custody against the damage due to sun, rain, dampness, fire, theft, etc.

The material procured by the contractor shall be strictly according to the specifications of the material conforming to IS or any other approving authority applicable. Storage of the material should be as approved/specified norms provided by consultant architect

No damaged or interior material will be kept at the site of work for more than 7 days from the date of order of the Engineer-in-Charge.  To remove the material.
CLAUSE 10 A



SECURED ADVANCE

The contractor on signing an indenture in the form to be specified by the Engineer-in-Charge shall be entitled to be paid during the execution of work up to 75% of the estimated value of any materials which are in the opinion of the Engineer-in-Charge known perishable under Para 2. 105 of ________ code coupled in accordance with the requirement with rule 7.37 of D.F.R (Financial Hand Book No.3) of the contract and which have been procured and adequately stored against damage, but which have not been incorporated in the works at the time of making advance.
CLAUSE 10 B


MOBILIZATION ADVANCE

On application by the contractor, mobilization advance to the extent of 5% of the value of the work may be paid to the contractor after the fulfillment of following conditions before payment:-

1. The contractor shall have physically completed at least 2% of the value of work.

2. The contractor shall have collected at site usable machinery and materials valuing at least 5% of the value of works and the same shall be hypothecated to Engineer – in - charge by designation.
The material shall not be pledged for obtaining secured advance.

The recovery of mobilization advance and interest thereof shall start when 20% of the work is completed and shall be fully made when 80% of the work stands completed.

CLAUSE – 11
WORK TO BE EXECUTED IN ACCORDANCE WITH SPECIFICATIONS, DRAWINGS, and ORDERS ETC.

The contractor shall execute the whole and every part of the work in the most substantial and workman-like manner, both as regards materials and labour and otherwise in every respect in strict accordance with the Punjab PWD specifications latest Editions. The contractor shall also confirm exactly, fully and faithfully to the designs, drawings and instructions in writing relating to the work signed by the Engineer-in-Charge and lodged in office and to which the contractor shall be entitled to have access during the office hours or on the site of work. The contractor shall be furnished free of charge one copy of all such drawings and such specifications as are not included in the printed Punjab P.W.D specifications. He shall, if he so requires, be entitled at his own expenses to make or cause to be made copies of the drawings, designs, specifications and instructions as aforesaid 
For ensuring the requisite quality of construction, the material used in works shall be subjected to quality control tests for material and workmanship tests as laid down in Punjab P.W.D specifications as amended from time to time or the relevant standards laid down by the Bureau of Indian Standards/Hand Book of Quality Controls for constructions of roads and runway I..R.C Latest Editions or instructions issued under the order of the PHTPB and / or in conjunction with  quality control cell of the Punjab P.W.D. (B&R)/PH/Irrigation Deptt. The contractor shall provide all help and assistance in proceeding with required tests.
CLAUSE 11 A

REMOVAL OF EMPLOYEES/WORKMEN

The Engineer-in-Charge shall have full powers at all times to object to the employment of any workmen, Foremen or other employees on the work by contractor, and if contractor shall receive notice in writing from the Engineer-in-Charge requiring the removal of any such person from the work, the contractor shall comply with the order forthwith. No such workmen/foremen or other employees, after this removal from the work by order of the Engineer-in-Charge shall be re-employed or re-instated on the work by the contractor at any time except with the previous approval in writing of the Engineer-in-Charge. The contractor shall not be entitled to demand the reason from the Engineer-in-Charge for requiring the removal of any such workman/foreman or an other employee.
CLAUSE 12

ALTERATION IN SPECIFICATIONS AND DESIGNS

The Project Architect consultant shall have power to make any alteration, omissions from, additions to or substitutions for the original specifications, drawings, designs and instructions that may appear to be necessary, advisable during the progress of work, and the contractor shall be bound to carry out the work in accordance with any instruction which may be given to him in writing, signed by the Project Consultant. Such alteration, addition or substitution shall not invalidate the contract and any altered, additional or substituted work shall be carried out by the contractor on the same conditions in all respects on which he agreed to do the main work and at the same rate as are specified in tender for the main work. The time of completion of the work shall be extended on in the proportion that the altered, additional or substituted work bears to the original contract work and the certificate of the Engineer-in-Charge/Consultant shall be conclusive as to such proportion. The rates of such additional, altered or substituted work shall be determined in accordance with the following provisions in their respective order:-
(i) If the rates for the additional, altered or substituted work are specified in the contract for the work, the contractor is bound to carry out the additional, altered or substituted work at the same rates as are specified in the contract for the work.
(ii) If the rates for the additional, altered or substituted work are not specifically provided in the contract for the work, the rates will be derived from the rates for a similar class of work as are specified in the contract for the work
(iii) If the rates cannot be determined as provided in 1 and 2 above, then such work shall be paid at the rates entered in common schedule of the rates minus/plus the percentage rate at which the bid has been accepted.

(iv) If the rates for the altered, additional or substituted work cannot be determined in the manner specified in clauses (i) (ii) (iii) above, then the contractor shall within 7 days of the date of his receipt of the order to carry out the work inform the Engineer-in-Charge/Consultant of the rate or rates which he intends to charge for such class of work supported by analysis of the rate in support of rates claimed. The Engineer-in-Charge shall determine the rate or rates on the basis of prevalent market rates and pay the contractor accordingly.
However, the Engineer-in-Charge/Consultant, by notice in writing will be at liberty to cancel the order given to the contractor to carry out such class of work and arrange to carry out in such manner as he may consider advisable provided always that if the contractor shall have commenced work or incurred any expenditure in regard thereto before the rates shall have been so determined then in such case he shall be entitled to be paid in respect of the work carried out or expenditure incurred by him prior to the date of determination of the rates as aforesaid according to such rates as shall be fixed by Engineer-in-Charge. In the event of dispute, the decision of PHTPB of the circle shall be final.
CLAUSE -13
NO COMPENSATION FOR ALTERATION IN OR RESTRICTION IN WORKS

If at any time, after the commencement of the work, the PHTPB shall, for any reason whatsoever, not require the whole or part thereof as specified in the contract to be carried out, the Engineer-in-Charge shall give notice in writing of the fact to the contractor, who shall have no claim to any payment or compensation whatsoever on account of any profit or advantage which he might have derived from the execution of the work in full, but which he did not derive in consequence of the full amount of the work not having been carried out, neither shall he have any claim for compensation by reason of any alternation having been made in the original specifications, drawings, designs and instructions, which shall involve any curtailment of the work originally contemplated.
CLAUSE – 14

ACTION AND COMPENSATION PAYABLE IN CASE OF BAD WORK

If it shall appear to the Project Consultant and Engineer in Charge of the work that any work has been executed with unsound, imperfect, unskillful workmanship or with materials of any inferior description or that any articles or materials provided by the contractor for the execution of work are of unsound or of a quality inferior to that contracted for or otherwise not in accordance with the contract, the contractor shall, on demand in writing by Engineer-in-Charge/Consultant specifying the work, materials or articles complained of notwithstanding that the same have been inadvertently passed, certified and paid for, forthwith rectify or remove and reconstruct the work so specified in whole or in part, as the case may require or as the case may be, remove the materials or articles so specified and provide other proper and suitable materials or articles at his own proper charge and cost. In the event of his failing to do so, within  a period to be specified by Engineer-in-Charge in his demand aforesaid the contractor shall be liable to pay compensation at the rate of one percent of the estimated amount for every week not exceeding ten weeks, while his failure to do so shall continue and in the case of such failure, the Engineer-in-Charge may rectify or remove and re-execute the work or remove and replace with others, the materials or articles complained of as the case may be at the risk and expense in all respect of the contractor.


CLAUSE – 15

WORKS TO BE OPEN TO INSPECTION

All work under or in course of execution or executed in pursuance of the contract shall at all times be open to be inspection and supervision of Engineer-in-Charge/Project consultant and his seniors/subordinates and the contractor shall at all times during the usual working hours and all other times at which reasonable notice of the intention of the Engineer-in-Charge/Consultant or his seniors/subordinates to visit the works shall have been given to the contractor, either himself be present to receive orders and instructions or have a responsible agent, duly accredited in writing  present for the purpose. Orders given to Contractor’s agent shall be considered to have the same force as if they had been given to the contractor himself.

CLAUSE – 16

NOTICE TO BE GIVEN BEFORE WORK IS COVERED UP
The contractor shall give not less than 10 days notice in writing by Engineer-in-Charge/Consultant  or his subordinate in charge of the work before covering up or otherwise placing beyond the reach of measurement any work in order that the same may be measured and correct dimensions thereof may be taken before the same is so covered up or placed beyond the reach of measurement and shall not cover up the place beyond the reach or measurement any work without the consent in writing of the Engineer-in-Charge or his subordinate, in charge of the work if any shall be covered up or, placed beyond the reach of measurement, without such notice having been given or consent obtained, the same shall be uncovered at contractor’s expenses or in default no payment or allowance shall be made for such work or of the material with which the same was executed.
CLAUSE 17
LIABILITY FOR DAMAGE AND IMPERFECTION FOR TWELVE MONTHS AFTER CERTIFICATE
If the contractor or his workmen shall break, deface, injure or destroy any part of a building which he may be working or any building, road, fence, enclosure or green grass land, water pipes, cables, drains, electric or telephone posts or wires, trees or cultivated ground contiguous to the premises on which the work or any part of it is being executed or if any damages shall happen to the work, while in progress from any cause whatsoever or any defect, imperfection or other faults appear in the work within Twelve months 
after a certificate, final or otherwise of its completion shall have been given by the Engineer-in-Charge, the contractor shall make the same good at his own expense or in default the Engineer-in-Charge may cause the same to be made good by other workmen and deduct the expenses incurred both on labour and material (for which the certificate of the Engineer-in-Charge shall be final) from any sums that may be then due at any time thereafter may become due to the contractor from his security deposit.
CLAUSE – 18

CONTRACTOR TO SUPPLY MATERIALS, PLANT, SCAFFOLDING

The contractor shall arrange and supply at his own cost all material plant, tools, appliances, implements, ladders, cordage, scaffolding, water and power supply and temporary works requisite or proper for effective execution of the work, whether original, altered or substituted and whether included in the specifications or other documents forming part of the contract or referred to these conditions or not all which may be necessary for the purpose of satisfying or complying with the requirements of the Engineer-in-Charge as to any mater which under these conditions he is entitled to be satisfied or which he is entitled to require to together with the carriage thereof to and from the work. The contractor shall also supply free of charge the requisite number of persons with the means and materials necessary for the purpose of setting out works on counting, weighing and assistance in the measurements or examination at any time or from time to time to the work or materials. Failing his so doing the same may be provided by the Engineer-in-Charge at the expense of the contractor and this expense may be deducted from any amount due to contractor under the contract from his security deposit. The contractor shall also provide necessary fencing and lights required to protect the public from accident and shall be bound to bear the expense of defence of every suit, action or other proceedings at law that may be brought by any person for injury sustained owing to neglect of the above precautions and to pay any damages and cost which may be awarded in any such suit, action or proceedings to any such person or which may, with the consent of the contractor be paid to compromise any claim by any such person.
CLAUSE 19



LABOUR LAWS

The contractor shall comply with all the provisions of Minimum Wages Act, 1948. Workmen’s Compensation Act, 1923, Contract Labour (Regulation & Abolition Act 1970 and the rules frame there under the payment of wages Act, 1936, Employees Liability Act, 1938, Maternity Benefits Act, 1961 the Apprentices Act, 1961 and rules frame there under and the Industrial Disputes Act, 1947. He shall also make satisfactory arrangement for labour huts, protection of health and sanitary arrangement for the workmen employed on the work.

In every case in which by virtue of provisions of the Contract Labour (Regulation and Abolition) Act 1970 and of the contract labour Rules, Government is obliged to pay any amount of wages to a workman employed by the contractor in execution of works or to incur any expenditure in providing welfare and health amenities required to be provided under the above said act and the rules under the ___________ Contractor’s Labour Regulation or under the rules framed by the Government from time to time, for the protection of health and sanitary arrangements for workers employed by _______ Contractor. the Government will recover from the contractor the amount of wages so paid or expenditure so incurred without prejudice to the rights of the Government under section 20 Sub section (2) and section 21 Sub section (4) of the Contractor Labour (Regulation & Abolition) Act, 1970. Government shall be at liberty to recover such amount or part thereof by deducting it from the security deposit or from any sum due by Government to the Contractor, whether under this contract or otherwise, Government shall not be bound to contest any claim made against it under section 20 sub section (1) and section 21 sub section (4) of the said Act except on the written request of the contractor and upon his giving to the Government full security for all costs for which the Government might become liable in contesting such claim.
CLAUSE 20 
CONTRACTOR LIABLE FOR PAYMENT OF COMPENSATION TO INJURED 

WORKMAN OR IN CASE OF DEATH

IN every case in which by virtue of the provisions of the section 12, sub section (1) of the Workmen’s Compensation Act, 1922, the Government is obliged to pay compensation to a workman employed by the contractor in execution of work, the Government will recover from the contractor the amount of compensation so paid and without prejudice to the rights of government under section 12, subsection (ii) of the said Act, the Government shall be at liberty to recover such amount or any part thereof by deducting it from the security deposit or from any sum due by the Govt. to the contractor whether under this contract or otherwise. Government shall not be bound to contest any claim made against it under section 12 Sub section (1) of the said Act except in the written request of the contractor and upon his giving to Government full security for all costs for which the Government might become liable in consequence of containing such claim.
CLAUSE 21


WORK NOT TO BE SUB-LET

The contract shall not be assigned or sublet without the written approval of the Engineer-in-Charge. Employment of labour on piece rate basis shall not however be deemed subletting. If the contractor shall assign or sublet his contract or attempts to do so without the approval as aforesaid or become insolvent or commence any insolvency proceedings or make any composition with his creditors or attempt to do so or if any bribe, gratuity, gift, loan, perquisite, reward of advantage, pecuniary of otherwise, shall either directly or indirectly be given, promised or offered by the contractor or any of his servants or agents to any public officer or person in the employee of the Government in any way relating to his office or employment, or if any such officer or person shall become, in any way directly or indirectly interested in the contract, the Engineer-in-Charge may absolutely thereupon terminate the contract as specified in clause 3 and in the event the said course being adopted the consequences specified in the said clause 3 shall ensure.

CLAUSE 22

COMPENSATION CONSIDERED REASONABLE WITHOUT REFERENCE 

TO ACTUAL LOSS

All sums payable by way of compensation under any of these clauses shall be considered as reasonable compensation to be applied to the use of Government without reference to the actual loss or damage sustained and whether or not any damages shall have been sustained.

CLAUSE 22 A

DEDUCTIONS OF GOVT. DUES ON ANY ACCOUNT WHATSOEVER TO 

BE PERMISSIBLE

Any excess payment made to the contractor inadvertently or otherwise under this contract or on any account whatsoever and any other sum found to be due to the PHTPB by the contractor in respect of this contract or any other contract or work order or on any account whatsoever may be deducted from any sum payable by the Government to the Contractor either in respect of this contract or any work order or contract or on any other account by any other department of the Government.

CLAUSE 23

CHANGE IN CONSTITUTION

Where the contractor is a partnership firm, the previous approval in writing of Engineer-in-Charge shall be obtained before any change is made in the constitution of the firm. Where the contractor is an individual or a Hindu-Undivided Family Business concern, such approval as aforesaid shall likewise be obtained before the contractor enters into any partnership agreement, where under the partnership firm would have the right to carry out the work hereby undertaken by the contractor. If previous approval, as aforesaid, is not obtained, the contract shall be deemed to have been assigned in contravention of clause 21 hereof and the same action may be taken and the same consequences shall ensure as provided in the said clause 21.

CLAUSE 24

DIRECTIONS OF THE PHTPB
All works to be executed under the contract shall be executed under the direction of consultant of the board and subject to the approval in all respects of the Engineer-in-Charge shall be entitled to direct at what point or points and in what manner they are to be commenced and from time to time carried out.

CLAUSE 25 A

EXTRAORDINARY CLAIMS

No claim for payment of an extraordinary nature, such as claims for bonus, for extra labour employed in completing the work before the expiry of the contractual period at the request of PHTPB or claims for compensation where work has been temporarily brought to a standstill though no fault of the contract, shall be allowed unless and to the extent that the same shall have been expressly sanctioned by the PHTPB.
CLAUSE 25

DISPUTES AND ARBITRATION

i) If any dispute or difference of any kind whatsoever shall arise between the PHTPB / its authorized representatives and the contractor in connection with or arising out of this contract or the execution of work there under.
ii) Whether before its commencement or during the progress of works or after the termination abandonment or breach of the contract. It shall, in the first instance, be referred for settlement to the Engineer-in-Charge the work and he shall, within a period of sixty days after being requested in writing by the contractor to do so convey his decision to the contractor. Such decision in respect of every matter so referred shall subject to arbitration as hereinafter provided be final and binding upon the contractor. In case the work is already in progress, the contractor shall proceed with the execution of the work on receipt of the decision of the Engineer-in-Charge as aforesaid with all due diligence, whether any of the parties require arbitration as hereinafter provided or not.
iii) If the Engineer-in-Charge has conveyed his decision to the contractor and no claim for arbitration has been filed by the contractor within a period of sixty days from the receipt of the letter communication the decision, the said decision shall be final and binding upon the contractor and will not be a subject matter of arbitration at all.

iv) If the Engineer-in-Charge fails to convey his decision within a period of sixty days after being requested as aforesaid the contractor may within further sixty days of the expiry of the first sixty days from the date on which the said request was made by the contractor refer the dispute for arbitration as hereinafter provided.

v) All disputes or differences in respect of which the decision is not final and conclusive shall, at the request of either party made in communication sent through Registered AD post, be referred to the sole arbitration of the Superintendent Engineer of the circle concerned in the Department acting as such at the time of reference unless debarred from acting as an Arbitrator by an order of the Punjab Government, in which event, the Engineer-in-Charge shall appoint any other technical officer not below the rank of Superintendent Engineer to act as an arbitrator on receipt of a request from either party.


vi) PHTPB of works shall have the authority to change the arbitrator on an application by either the contractor of the Engineer-in-Charge requesting change of arbitrator giving reasons thereof, either before the start of the arbitration proceedings or during the course of such proceedings. The arbitration proceedings would stand suspended as soon as application for change of Arbitrator is filed before the Chairperson and a notice thereof is given by the applicant to the Arbitrator. The Chief Engineer after hearing both the parties may pass a speaking order rejecting the application or accepting to change the Arbitrator simultaneously appointing a technical officer not below the rank of Superintending Engineer as Arbitrator under the contract. The new Arbitrator so appointed may enter upon the reference afresh or he may continue the hearings from the point these were suspended before the previous Arbitrator.
vii) The reference to the Arbitrator shall be made by the claimant party within one hundred twenty days from the date of dispute of claim arises during the execution of work. If the claim pertains to rates or recoveries introduced in the final bill, the reference to the Arbitrator shall be made within six calendar month from the date of payment of the final bill to the contractor or from the date a registered notice is sent to the contractor to the effect that his final bill is ready by the PHTBP (whose decision in the respect shall be final and binding) whichever is earlier.
viii) It shall be an essential term of contract that in order to avoid frivolous claims, the party invoking arbitrator shall specify the disputes based on facts and calculations stating the amount claimed under each claim and shall furnish a deposit at call for ten percent of the amount claimed on a scheduled bank in the name of the Arbitrator by his official designation who shall keep the amount in deposit till the announcement of the award.  In the event of an award in favour the claimant, the deposit shall be refunded to him in proportion to the amount awarded with respect to the amount claimed and the balance, if any, shall be forfeited and paid to the other party.
ix) The provisions of the Indian Arbitration Act, 1940 or any other statutory enactment there under or modification thereof and for the time being in force shall apply to the arbitration proceedings under this clause.  The Arbitrator shall award separately giving his award against each claim and dispute and counter-claim raised by either party giving reasons for his award. Any lumpsum award shall not be legally enforceable.
x) The independent claims of the party other than the one seeking arbitrator as also the counter claims of any party shall be entertained by the Arbitrator.
xi) The venue of arbitration shall be such place or places as may be fixed by the Arbitrator on his sole discretion. The work under the contract shall continue during the arbitration proceedings.
xii) The stamp fee due on the award shall be payable by the party  as desired by the Arbitrator and in the event of such party’s default, the stamp fee shall be recoverable from any other sum due to such party under this or any other contract.
xiii) Neither party shall be entitled to bring a claim for arbitration. If it is not filed as per the time period already specified or within six months of the following:-

a) Of the date of completion of the work as certified by the PHTPB

b) Of the date  of abandonment of the work or breach of contract under any of its clauses, or 

c) Of its non commencement or no resumption of work within 10 days of written notice from commencement or resumption as applicable. Or

d) Of the cancellation, termination or withdrawal of the work from the contractor in whole  or in  part and/or revision or foreclosure of the contract or 

e) Of receiving an intimation from the PHTPB or that the final payment due or recovery from the contractor had been determined, for the purpose of payment/adjustment whichever is the latest.

If the matter is not referred to arbitration within the period prescribed above, all the rights and claims of either party under the contract shall be deemed to have been forfeited and absolutely barred by time for arbitration and even for civil litigation.

xv)
No question relating to this contract shall be brought before any civil court without first invoking and completing the arbitration proceedings.  If the issue is covered by the scope of arbitration under this contract. The pending of arbitration proceedings shall not disentitle the PSTHB to terminate the contract and to make alternate arrangement for completion of the works.

xvi)
The arbitrator shall be deemed to have entered on the reference on the day, he issues notices to the parties fixing the first date of hearing. The arbitrator may from time to time, with the consent of the parties, enlarge the initial time for making and publishing the award.

xvii)
The expiry of the contractual time limit, whether originally fixed or extended, shall not invalidate the provisions of this clause.


CLAUSE 27 


LUMPSUM IN ESTIMATE

When the estimate on which a bid is made includes  lumsum in respect of  parts of the work, the contractor shall be entitled to payment in respect of the items  of work involved at the same rates as  are payable under this contract for such items if the part of the work  in question is not, in the opinion of the PSTHB capable of measurement, the Engineer-in-Charge  may at his discretion pay the lumpsum amount entered in the estimate and the certificate in writing of the Engineer-in-Charge shall be final and conclusive  against  contractor with the regard to any sum or sums payable to him under provisions of this clause.
CLAUSE 28



SPECIFICATIONS

In the case of any class of work for which there is no specifications as mentioned in clause 11, the work shall be carried out in accordance with the specifications laid down by the Bureau of Indian Standards and in the even of there being no such specifications, the work shall be carried out in all respects in accordance with the instructions and requirements of Engineer-in-Charge.

CLASUE 28 A



(a) CONCRETE WORK

All the concrete work shall have to be done with mechanical mixture unless permitted otherwise by the Engineer-in-Charge. All RCC work shall be compacted with a mechanical vibrator driven by petrol diesel or electricity. All RCC work and plain cement concrete of mix 1:3:6 (M-10) and richer mixes only Ghaggar sand or Pathankot sand having a fineness modulus between 2.5 to 3.5 shall be used. Test samples shall be taken during the execution of work as per stipulations of the Bureau of Indian Standards. The compressive strength of test samples shall meet the requirements of relevant standards laid down by the B.I.S. The contractor shall set up a field testing laboratory with necessary equipment and appoint suitable staff for carrying out the test at his cost.

(b) CURING OF CEMENT WORK

The contractor shall ensure proper curing of all work involving use of cement strictly as per stipulations of the Punjab PWD specifications. Since proper curing during the critical period has a direct bearing on the strength and safety of cement work, the Engineer-in-Charge shall in case of any default on the part of the contractor, take prompt action to arrange adequate curing at the cost of the contractor without issuing any prior notice in this respect, to avoid lapse of period of curing. The certificate of Engineer-in-Charge would be final and binding in this respect and the cost incurred shall be recovered from the contractor. 
(c) PITS AT SITE PROHIBITED

No pit shall be dug by the contractor at or near the site of work for taking out earth for use in the work. In case of  default the pits so dug shall be got filled by the department at the cost of the contractor charging additional amount of 14% towards departmental charges.






(d) CO-ORDINATION WITH OTHER AGENCIES

The contractor shall maintain close co-ordination and afford necessary facilities to other agencies executing other works like electrification, water supply, horticulture, sewerage, and external services etc. No claim for additional payment on this account shall be entertained. 

CLAUSE 29


(a) STATUTORY LEVIES

The rates as offered and accepted in the contract are inclusive of all taxes and statutory levies such as Income tax, Octroi/ terminal tax, Sales tax./Turnover tax, Royalty, contribution under Employee’s State Insurance and local taxes payable under the respected statutes (ESI contribution)




(b) INCOME TAX

Income tax shall be deducted at source as per provisions of the Income Tax Act and a certificate of such deduction made in each financial year shall be furnished to the contractor by the officer.





(c) SALES & OTHER TAXES

Sales tax, turnover or any other tax shall also be deducted from the bills of the contractor if so directed by the authorities concerned.

(d)
LOCAL LAWS & LEVIES

The contractor shall comply with the proper bye-laws and legal orders of the local body or public authority under the jurisdiction of which the work is executed and pay all fees and charges for which he may be liable. Nothing extra shall be payable on this account.




(e)  DAILY PAYMENT IN EMERGENCY
In case of emergency, the contractor shall be required to pay his labour every day and in case of default the requisite payment shall be made by the Government and the amount shall be recovered from the contractor.

CLAUSE 30



VARIATION IN PRICES

To compensate for the general rise or fall in prices of labour and material (excluding the material supplied at fixed rates by the department in accordance with clause 10) the contractor’s payment shall be adjusted for such increase or decrease as per provisions detailed below subject to the conditions that compensation for escalation in price shall be available only for work done during the stipulated period of the contract including such period for which the contract is validly extended under the provisions of clause 5 of the contract without any action under clause 2 and also subject to the conditions that no such compensation shall be payable for the work for which the stipulated period of the completion is six months or less. 

The amount certified in each payment certificate shall be adjusted by applying the respective price adjustment factor to the net amount due for payment after recovery of material issued at fixed rate exhibited in the “Notice Inviting Tenders” as under:-

P=0.35 +0.65x lm / lo

Where P is the adjustment factor for the portion of the contract price, lm is the official wholesale price index published by the Ministry of Economic Affair at the end of the calendar month prior to preparation of the bill.

Lo is the official wholesale price index published by the Ministry of Economic Affair at the end of  calendar month previous to the one in which the bids comprising the contract were received.

If the value of the index is changed or amended after it has been used in a calculation for the particular payment, a correction shall be applied and adjustment made in the next payment certificate. The index value is deemed to take into account of all charges in cost due to fluctuation and nothing extra shall be payable or deductible on account of variation in prices. The contractor shall furnish documentary evidence of the sale price index from time to time to facilitate calculations for variations in prices.

CLAUSE 30 (A)
No escalation is to be paid for the work done in the first six months irrespective of the time period specified. Escalation is to be paid after 6 months.

CLAUSE 30 (B)
Last date of Tender for the purpose of escalation will be reckoned as the date on which final financial bid is submitted or effect of equalized conditions is submitted.

CLAUSE 31



(a) TECHNICAL STAFF

The contractor shall employ the following technical construction staff on whole time basis during the execution of work and shall submit names and attendance certificate on the 10th of each calendar month.

(i) One graduate Consultant architect / Engineer having relevant experience of not less than three years for work amounting to more than Rs. 50.00 lacs

(ii) One graduate Engineer/ architect or qualified Diploma holder having relevant experience of not less than three years for work amounting to more than Rs. 50.00 lacs

The technical staff shall be available at site at all times.


In any case the contractor fails to employ the above minimum technical staff or fails to submit the names and attendance certificate of such staff, recovery shall be made from his bill at the rate of twice the average pay of the corresponding staff working with public Works Deptt.
CLAUSE 32


ACTS OF GOD

No claim whatsoever ever shall be entertained for any loss or damages caused by rain, floods or any other natural causes or other acts of God.

CLAUSE 33


JURISDICTION

The jurisdiction of civil court for matters under dispute shall be on the basis of the location of the office of the Engineer-in-Charge.

CLAUSE 34
The terms and conditions of the agreement have been explained to me/us and I/we certify that I/We clearly understand the same.

ADDITIONAL CONDITIONS

1) For all works costing above Rs. 25 lacs, double envelops system should be used.

2) After opening the envelop of conditions, the contractors may be asked to evaluate the financial implications on their own conditions. They may be asked to increase or decrease their financial bid so as to include the cost of all conditions, so that the tenderer become un-conditional.

3) The original financial bid along with the supplementary financial bid as above should then be opened simultaneously to determine the lowest bidder.

4) Conditional Tender should not be accepted.

5) The percentage tendered premium/abatement shall simply added to, subtracted from zonal ceiling premium irrespective of the manners in which the rate is quoted. The percentage so arrived at shall be applicable to the basic rates exhibited in the C.S.R


ANNEXURE -1

(See Clause)

List of essential equipment and machinery to be arranged by the contractor free of cost 

1.
Chakki 





_________________________ 
2.
Stone Mill




_________________________ 

3.
Slaking Pit




_________________________ 
4.
Mortar Staking platform 


_________________________ 

5.
Wooden tools for concrete consolidation 


and plastic compaction



_________________________ 
6.
Steel scaffolding



_________________________ 
ANNEXURE - II
Cement / Steel Register
Particulars of Issue

Particulars of Receipt of

	Date
	Qty. Recd.
	Source of 
Receipt with
 total main  

store permit/ 

gate pass no.
	Progressive
	Date
	Qty.
Issued
	Item of work
	Qty. returned at the end of day
	Actual issue
	Daily Balance
	J.E.’s  Initials
	Signature of 

contractor’s 
representative 
	Check 
AE/EE

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	
	
	
	
	
	
	
	
	
	
	
	
	



ANNEXURE – D
ITEM NO. 5

(Para 27.4 of P.W.D of Specifications 1963)

On the completion of any work, whether executed on through rates, Labour rates or Departmental labour, the consumption statement shall be prepared for such materials as have been issued by Public Works Department. In order to determine the excess or short consumption of material, actual quantities issued to the work shall be compared with the theoretical worked out quantities on the basis of consumption factor given in chapter 27 of common schedule of rates. The consumption of materials for different items will normally, confirm to the quantities given in that chapter. However, if there is any excess of short consumption of materials, the following proceedings should be adopted unless otherwise specified.
(a)
For excess consumption of material

No action shall be taken if the actual consumption does not exceed the theoretical consumption beyond the percentage detailed below:-

i. For works costing up to Rs. 2 lacs – 5% of total theoretical quantity

ii. For works costing from Rs. 2 lacs to 5 lacs – 4%  - do-

iii. For works costing more than Rs. 5 lacs – 3%         - do-

This variation will not be taken as matter of routine and will have to be properly justified in each case by Engineer-in-Charge. If the actual consumption exceeds the theoretical consumption by more than the permissible limits detailed above at penal rate provided in the contract from the contractors and disciplinary action may be taken against the departmental officials as the case may be where the excess consumption in the opinion of PHTPH is substantially high, he shall bring such case to the notice of D.R.C for further action whose decision in all such cases will be final.
(b) For Short Consumption of Materials
Where the actual consumption of material is short by percentage detailed below or less, no action shall be taken when the work is executed on the Labour rate or departmentally.

i. For works costing up to Rs. 2 lacs – 5% of total theoretical quantity

ii. For works costing from Rs. 2 lacs to 5 lacs – 4%  - do-

iii. For works costing more than Rs. 5 lacs – 3%         - do-

This variation will not be taken as matter of routine and will have to be properly justified in each case by Engineer-in-charge. Where the work is done on through rate basis, the recovery of costs of material, thus saved, shall be made from the contractor at the issue rate. When the work is being on through rate basis, the rates of items shall be reduced or where it is not possible to determine the exact item on which short material has been used, the cost of the material shall be recovered from the contractor at issue rates upto permissible limits and at panel rates, thereafter provided in the contract. When the work is done departmentally or on labour rates and the consumption is short more than the permissible percentage detailed bring to the notice of the Engineer in Charge, all such short consumption and shall bring to the notice of the Engineer in charge, all such cases for such action against defaulting Government officials and contractors as he may deem fit. The decision of the Engineer in Charges in this matter shall be final. It shall also be determined whether the stability of structure is effected adversely by short consumption of materials and in case where it is likely to be so, the work shall be rejected. The decision of the Engineer in charge in this regard shall be final.
(c) 
For major projects involving weigh batching actual variation will be ascertained and fixed by project authorities.

(d)
The cost of work shall be considered as based on C.S.R 1987 without any ceiling premium.


Specific Rules for Contractor(s) handling Conservation, Art Conservation and Exploration Works

	Rule 1:

Qualification of Contractor(s)
	The Contractor should have an experience of working with the traditional materials and using traditional techniques and should have completed at least three projects of similar nature. 



	Rule 2:

Infrastructure with Contractor(s)


	The Contractor should be in possession of adequate metal scaffolding and special tools for conservation work. 

	Rule 3:

Commencement of Work
	Sample of all items of work in conservation to be done and approved by the conservation architect as appointed by the Consultant and by the designated officio from Technical Advisory Committee before proceeding for the whole work. 



	Rule 4:

Adherence to Techniques and Specifications
	The techniques of manufacture of materials, the process of application of materials and the post intervention treatment to be carried out to the fullest in accordance to the specification supplied by the Consultant attached to the tender document in Annexure F. 



	Rule 5:

Fraudulent and Corrupt Practices 
	Any technique or material application carried out in the course of work which does not comply to the conservation standards and which is not principally accepted by the technical representatives of the Consultant and the designated officio of the Technical Advisory Committee and which will be found detrimental to the standard conservation practices shall be considered as ‘Sub Standard Delivery’. Such practices if not amended will be termed as Fraudulent and Corrupt Practices and the item shall be considered void and no payments shall be made against it. If from further investigation it is found that the very practice has caused damage to the historic fabric, which becomes irretrievable the Contractor shall be penalized under the appropriate Law of the Land.

If is found that the Contractor is employing unfair means like appeasement, offering bribes or influencing decisions with the designated officio or Consultant or designated Engineer of the Department  which directly relates to the quality and quantity of conservation works, it will also be considered as Fraudulent and Corrupt Practices and shall be prosecuted under the Law of the Land.



	Rule 6:

Defection from Standards 
	Any defect found in quality/quantity in the historic building(s) and site(s) during the course of implementation shall be accountable towards the Contractor. These will be monitored by the appointed Consultant and the designated officio from the TAC jointly. The tenure for quality monitoring post conservation will be valid during the execution and upto a period of one year. 



	Rule 7:

Non Conditional Cases
	Unless otherwise provided in the schedule of quantities the rates tendered by the Contractor shall be inclusive and shall apply to all heights, lifts leads and depths off the building and nothing extra shall be payable on this account. 



	Rule 8:

Additional Cases
	If during the course of implementation it is found that certain item of works needs to be added to the already defined scope of work, the Contractor shall be informed about the same by issuing an ‘Interim Notice’ or by a ‘Corrigendum to the Tender’ for which the Contractor should quote the item based rates. After negotiations and approval the same may be included as part of this agreement. It is important to note that any additions to the Contracted amount should not be accountable for earnest money or security deposit and the Agreement should maintain the status quo.



	Rule 9:

Compliance
	The building work will be carried out in a manner complying in all respects with the principles of conservation and good conservation practices as acceptable internationally and comply in all respect with the requirement of relevant bye laws of the local body under the jurisdiction of which the work is to be executed or as directed by the Departmental engineer-in-charge or designated officio from TAC and nothing extra shall be payable on this account. 



	Rule 10:

Special Employment(s)
	It is obligatory for the Contractors to employ atleast one Conservation Architect as part of its team for all conservation works. 

If the building(s) or sites(s) have a scope of art conservation which is significant to its existence the Contractor should also employ the same. 

The cost of these employments shall not be borne by the Employer and nothing extra shall be charged for it.

The appointed conservation architect/ art conservator shall be the coordinating personnel who shall interact with the Consultant and TAC.
 

	Rule 11:

Prohibition of Adhoc Execution
	It is mandatory for the Contractor to consult the Consultant or officio of TAC for problem areas in case of doubt so that no Ad hoc measures are employed for materials and techniques.

It is mandatory for the Contractor to observe the ‘Sequence of Tasks’ as prescribed in Annexure F: “Instructions and Specifications for Conservation, Art Conservation and Exploration Works” 

The Contractor should take utmost care in removal of vegetation or felling of trees as they are statutory items such as Forest Act. If required permissions should be sought by the Employer on behalf Contractor from the concerned authorities and Departments.



	Rule 12:

Exceptions
	During the course of work the quantification may change subject to site verification and detail specifications. In such cases the Departmental Engineer-in- Charge shall record such changes and also identify the quantum of work to be done. Such changes will be notified in the measurement book and the affected amount shall be adjusted against the budget. 

Special scaffolding may be required for accessing and working on certain parts of the buildings. The State Department of Archaeology may be consulted in this regard. If there are identified items where the material, T& P, special scaffolding can be procured by the Employer, then the employer shall provide the same deducting the cost from the overall amount.  For this the entries should be made by the Employer in data sheets of  Appendix II: “Schedule of Machinery/ T & P to be supplied by the Employer” and Appendix III: “Schedule of Materials to be supplied by the Employer” 



	Rule 13:

Ownership of Salvaged Material
	During the course of conservation a large amount of serviceable material shall be extracted. After measurement (area or volumetric) an inventory shall be prepared by the Engineer in charge and the inventory shall be notified by the Employer. This will automatically ensure that the Employer is the owner of the salvaged material.

The decisions to reuse or recycle this material shall be the joint prerogative of the consultant and the designated officio of TAC, who will decide the quantum and quality of materials. The non serviceable material shall be disposed as per permissions. 



	Rule 14:

Nodal Appointee
	One nodal person will be appointed on behalf of the Contractor and the Employer who shall be communicating on official matters. No adhoc appointments shall be entertained and if any change occurs the same shall be brought to notice on both parties.



	Rule 15:

Amendments and Additions
	The above mentioned rules are subjected to change or additions. This can be done by issuing ‘Amendments to the Rules’ and new additions can be incorporated as ‘Additional Rules’. The Employer will be the authorized agency to do so with majority of the members of TAC and one representative of the Consultant organization as well as one member of the Contractor voting for it. The rule thus shall be notified as part of this Agreement and shall be abided by the Contractor.



Annexure ‘F’

Instructions and Specifications for Civil & Structural Works
Process and Techniques

SECTION 1

GENERAL DATA
1.1 
GENERAL

The work under this tender shall be executed strictly in accordance with constructional and material requirements defined under these specifications. The Contractor shall carefully acquaint himself with these specifications to determine his contractual obligations for the work. The conditions of these specifications will be binding on the Contractor and no deviation shall be permissible unless specifically approved by the Principal in writing. In case of any doubt or ambiguity C.P.W.D. Specifications shall prevail. In absence of any detailed specifications in C.P.W.D. or these specifications, latest bureau of Indian Standards Specifications and codes of practice shall become applicable. Wherever the codes and specifications are silent then the same shall be governed by sound engineering practice and the decision of the President (Projects) in matters of interpretations etc. shall be final and binding on the contractor.

1.2 
DRAWINGS/DIMENSIONS

Figured dimensions on drawings shall supersede measurements by scale and drawings to a large scale take precedence over those to a smaller scale. Special dimensions or directions in the specifications shall be checked on site. The dimensions where stated do not allow for wastage, laps-joints etc. The levels, measurements and other information concerning the existing site as shown on the drawings are believed to be correct, but the Contractor shall verify them for himself and also examine the nature of the ground as no claim or allowance whatsoever shall be entertained hereafter on account of any errors or omissions in the levels or the description of the ground turning out to be different from what was expected or shown on the drawings.

1.3 
CO-ORDINATION OF DRAWING


Before commencement of work, the Contractor shall co-relate all relevant structural, Architectural and services drawings and satisfy himself that the information available there from is complete and unambiguous.


The Contractor shall be responsible for any error/difficulty in execution/damage incurred owing to any discrepancy in the drawings, which has been overlooked by him and has not been brought to the notice of the Principal before execution.

1.4 
BIS CODES OF PRACTICE

Wherever any reference is made in the specifications to any bureau of Indian Standard (BIS) code of practice, it shall be understood to indicate the latest version of the code of practice in usage at the time of construction.

1.5 THEORETICAL CONSUMPTION OF CEMENT
After the completion of the work, the theoretical quantity of cement to be used on works shall be calculated on the basis of approved design of mixes for concrete on the basis of standard approved by the President (Projects). For other cement consuming items the theoretical consumption will be guided by the C.P.W.D. permitted co-efficient, which are mentioned in the C.P.W.D’s Delhi Schedule of Rates, 2007 giving technical specifications. Over this theoretical quantity of cement shall be allowed a variation upto 2% (two percent) plus/minus for the works. The difference in the quantity of cement actually issued to the contractor and the theoretical quantity, including authorized variations, will be recovered at 1.50 times the rates indicated in the tender documents.

         SECTION 2

MATERIALS

2.1 General 

Quality 

2.1.1.
All materials used in the Works shall be of the best quality

of their respective kinds as specified herein, obtained from sources and suppliers approved by the Manager (Projects) and shall comply strictly with the tests prescribed hereinafter, or where tests are not laid down in the Specifications, with the requirements of the latest issues of the relevant Indian Standards. Any material not fully specified herein and for which there is no relevant Indian Standards, shall be the best of their kind and to the approval of the Manager (Projects).

Samples

2.1.2
All materials used in the Works shall be subjected to

inspection and test. Samples of all materials proposed to be employed in the permanent works shall be submitted to the Manager (Projects) for approval, before they are brought to the Site.


A sample room of size 30 sq.m. shall be provided at a location to be decided by the Manager (Projects). The room shall be provided with adequate number of racks for storage of samples. The room shall be kept locked and the key of the room shall remain with the Manager (Projects).


Construction and maintenance of sample room including provision of storage racks, cost of all samples and tests, whether at the manufacturer’s premises, at source, at Site or at any testing laboratory or institution as directed by the Manager (Projects) shall be deemed to be included in the rates quoted in the Bill of Quantities and no extra payment whatsoever shall be made on this account.

Test Certificates
2.1.3
All manufacturer’s certificates of tests, proof, sheets, mill

Sheets, etc., showing that the materials have been tested in accordance with the requirements of this Specification, the appropriate Indian Standard or other relevant standard specifications are to be supplied free of charge, on request to the Manager (Projects) or his representative.

Names of

2.1.4
Before ordering any materials of any description for the

Manufacturers                        Manager (Projects), the names of the makers and suppliers proposed


Works the Contractor shall submit for the approval of the  


 and any other details required by the Manager (Projects) and shall Orders afterwards send to the Manager (Projects) copies in quadruplicate of the  order given by the Contractor for the materials.

Approvals 

2.1.5
No material shall be used in the Work unless it has first

been approved by the Manager (Projects).

Storage of 

2.1.6
All materials brought on the Site shall be stored and 

Materials on Site

protected in such a manner that they remain in perfect

Condition until such time as they are incorporated in the Works. Methods of storage, protection and handling of materials shall conform to relevant Indian Standards and where such standards are not available it shall be stored to the Manager (Projects)’s approval.

Records and Usage
2.1.7
The Contractor shall maintain a detailed record of all 

Of Materials
materials received on the Site or in his stores or storage and Working areas in the vicinity of the Site and shall make such records available to the Manager (Projects) at such times as the latter may reasonably require.

Use of Permanent
2.1.8
Materials for the Permanent Works shall not be used for     


Materials for


temporary works unless otherwise approved in writing by  
Temporary Works

Manager (Projects). Granting of such permission shall not prejudice


the right of the Manager (Projects) to reject materials so used which have become unfit for use in the Permanent Works.

Rejected Materials
2.1.9
If any materials brought to Site are rejected by the


Manager (Projects), the Contractor shall forthwith remove the same and replace them, at his own cost, to the entire satisfaction of the Manager (Projects).

2.2 Concrete Aggregate

Standards 

2.2.1
Aggregates shall comply with the requirements of IS:383 

“Coarse and Fine Aggregate from Natural Sources for Concrete”.

Quality


2.2.2
The aggregates shall be hard, strong, durable, clean and


free from any adherent coatings or other deleterious matter and shall be obtained from an approved source. Aggregates which are chemically reactive with alkalis of cement shall not be used. Aggregates which are not clean shall be washed in clean fresh water to the satisfaction of the Manager (Projects).

Testing


2.2.3
All aggregates shall be subject to inspection and testing.

Sampling and testing shall be carried out in accordance with IS: 2386 (Part I to Part VIII) “Methods of Test Aggregates for Concrete”. All costs and expenses incurred in complying with this requirement shall be borne by the Contractor. Before work is begun the Contractor shall inform the Manager (Projects) about the source(s) of aggregates. The Contractor, at his own cost, shall submit to the Manager (Projects)’s representative samples of various aggregates from each source of supply for tests and approval.


Samples shall be in sufficient quantity to enable the Manager (Projects) to carry out the full range of tests. The Manager (Projects) will keep a portion of the samples submitted which have been tested and approved to act as control samples for comparison with later deliveries. In submitting the samples the Contractor shall state the type of aggregate represented, the source of supply, availability and all other relevant information. Only aggregates from sources of supply which pass the requisite tests and are approved by the Manager (Projects) shall subsequently be used in the works, and all aggregates used in the Works shall be at least equal to the approved samples.

Fine Aggregates 
2.2.4
The grading of the fine aggregate for reinforced concrete

for structural Concrete
shall be within the limits of grading zones I and II as defined in IS: 383 “Coarse and Fine Aggregate from Natural Sources for concrete”- Table IV, and shall consist of natural sand or combination thereof with fine gravel whole or crushed. Fine aggregate for use in concrete shall be washed if ordered by the Manager (Projects).

Fine Aggregates 
2.2.5
Fine aggregate for mortar and grout shall be obtained from

For Mortar and Grout               an approved source. It shall comply with IS:383 and its

grading shall be in accordance with grading shall be in accordance with grading zone III of Table IV of the said standard. 

Sand for Masonry
2.2.6
Sand specified for masonry mortars shall be natural sand,


Mortars 


crushed stone sand or crushed gravel sand complying with

IS:2116 “Standard for Masonry Mortars”.

Sand for Plastering
2.2.7
Sand for use in mortars for internal wall and ceiling

plastering and renderings shall conform to Class A grading of IS:1542 “Sand for Plaster”.

Coarse Aggregate
2.2.8
Coarse aggregate for reinforced concrete shall consist of

gravel or broken stones 
free from flat, laminated or elongated pieces and shall be within the limits of the relative grading as specified in IS:383 Table II.

Unless otherwise specified on the Drawings, all coarse aggregates in reinforced concrete shall be graded aggregates of 20mm nominal size and down.

Storage at Site

2.2.9
Aggregates shall be stored at the Site on clean, well drained

areas which are not liable to flooding. The various sizes and types of aggregates shall be well separated and the layout and siting of the storage areas shall be submitted to the Manager (Projects) for approval prior to the starting of construction.

Rejected Material
2.2.10
Any aggregate brought to the Site which is not approved by

the Manager (Projects) shall be immediately removed from the Site by the Contractor at his own cost.

2.3 Cement

Standard

2.3.1
Generally, Ordinary Portland Cement complying with the 

requirements of IS:269 shall be used in all Works, except for structures where Portland Pozzolana Cement has been specified which shall conform to IS:1489. The cement which has set or partially set shall not be used.

Certificate of Tests
2.3.2
Each consignment of cement shall be accompanied by a  And Analysis, Etc.


Certificate from the manufacturer showing that the cement

offered has been tested and analysed, and that such test and analysis comply in all respects with the Indian Standard Specification.

Delivery

2.3.3
Delivery, and shall forward to him the manufacturer’s certified together with the invoice stating the quantity delivered, the name and address of the manufacturer.

Tests after Delivery
2.3.4
The Manager (Projects) may order tests on the cement after it has 

To Site    


been stored at Site prior to use, in order to determine if the

cement has deteriorated during storage. No cement shall be allowed to be used until it has been accepted as satisfactory by the Manager (Projects). 

The costs of all the tests on cement are deemed to be included in the rates entered in the Bill of Quantities for related items of work.

Contractor’s 

2.3.5
The Contractor shall be responsible for keeping all the 

Responsibility


cement in sound and acceptable condition. Any cement

Which deteriorates while in the stock and is rejected as unsuitable by the Manager (Projects) shall be removed from the Site and replaced by the Contractor at his own expense.

Stock of Cement
2.3.6
In order to ensure due progress, the Contractor shall at all


times maintain on the Site at least such stock of cement as the Manager (Projects) may from time to time consider necessary. 

Storage of Cement
2.3.7
Cement in original bags with description of item, quantity,


quality and manufacturer’s name shall be unloaded under cover and stored in a perfectly watertight and well-ventilated building having a floor raised not less than 30 cm. From the ground. An air space shall be left between the floor and the bottom layer of the bags. Each consignment shall be identified by a serial number and date for delivery. Cement shall be issued from the store in the order in which it is received on Site, commencing with the consignment which has been in the store for the longest period of time. The age of cement at the time of delivery to the Site shall not be more than two (2) months and the cement shall be used in the Works within three (3) months thereafter.

Storage of Cement
2.3.8
Cement in bulk shall be transported to the Site in properly

in Bulk



designed and approved bulk carriers. The Contractor shall

provide suitable unloading and storage facilities. The Contractor shall submit full details of unloading, handling and storage facilities for the approval of the Manager (Projects) before any cement in bulk is received by the Contractor.

2.4 Water

Water from 

2.4.1
Clean fresh water only shall be used for mixing all concrete

Approved Source

grout and mortar. The water shall by free from any

deleterious matter in solution or in suspension and be obtained from an approved source. The quality of water shall conform to IS:456.

Storage


2.4.2
The Contractor shall make adequate arrangements to

deliver and store sufficient water at the Works for use at his own cost.

2.5 Admixtures for Concrete

General


2.5.1
Admixtures to the cement shall not be used without the


written consent of the Manager (Projects). When permitted, the Contractor shall furnish full details from the manufacturer and shall carry out such tests as the Manager (Projects) may require before any admixtures in used in the work. The costs of all the tests on admixtures are to be borne by the Contractor.

Waterproofing

2.5.2
Waterproofing compound to be used in concrete, plaster, 

Compound


damp proof concrete, etc. where specified shall be from

approved standard manufacturers and shall be approved by the Manager (Projects). It shall comply with the requirement of IS:2645. It should be mixed as per specifications supplied by manufacturer but not exceeding 3% by weight and as approved and directed by the Manager (Projects).

2.6 Reinforcing Steel Steel

Reinforcement                    2.6.1
Steel reinforcing bars for concrete shall be round bars of Grade I quality conformity to IS:432 “Mild Steel and Medium tensile Steel Bars and Hard Drawn Steel Wire for Concrete Reinforcement” or high yield strength deformed round bars conforming to IS:1786 “Specifications for Cold Twisted Steel Bars for Concrete Reinforcement”.

Binding


2.6.2
The reinforcement binding wire shall be to IS:280 “Mild

Wire



Steel Wire for General Manager (Projects)ing Purpose”, with size

1mm or over.

Storage


2.6.3
Reinforcing bars shall be stored on Site on timber or

concrete supports suitably spaced and of sufficient height to keep steel clear of the ground. The steel shall be stored in such a way as to avoid and to prevent corrosion. The reinforcing steel shall be stored separately sectionwise.

2.7
Bricks

General


2.7.1
Bricks for use in foundations and walls are to be common

burnt clay building bricks having a minimum crushing strength of 75 kg/cm2 when tested in accordance with IS:1077. They shall be sound, hard and thoroughly well burnt but not overburnt with uniform size having rectangular faces with parallel sides and sharp straight right angled edges and be of uniform colour and uniform texture. They shall be free from flaws and cracks. Water absorption after 24 hours immersion in cold water to be not more than 20% by weight.

All bricks used should be best quality stock bricks and generally of uniform size 87/8 “ X 43/8 “ X 23/4” to modular dimensions 19X9X9 cm with straight edges and square faces, well burnt and sound, ringing clearly when struck and of uniform colour. They should not normally absorb more than 10% (by weight) of water after immersion for six hours. Under burnt or vitrified bricks should not be used. Samples of bricks brought to the Site will be tested periodically for compression test in the machine.

Handling

2.7.2
Bricks shall be unloaded by hand and carefully stacked and

all broken bricks shall be removed from the Site.

Approval

2.7.3
All bricks shall be subject to inspection on the Site and 

shall be to the approval of the Manager (Projects) who may reject such consignments as are considered by him to be inferior to the quality specified. The Contractor shall provide all labour and plant required for the inspection and conduct such test as shall be required by the Manager (Projects), without additional charges. 

5.4.5 FLY ASH: 

Materials
2.8.1
Fly Ash is a finely divided residue resulting from the combustion of 


pulverized coal in boilers. Fly ash used shall be as per IS:3812. It 


shall be clean and free from any contamination of bottom ash, grit or small pieces of pebbles. Fly ash covered in this part is meant for use as a part replacement or fine aggregate in mortar with a view to improve grading and to make use of its pozzolanic properties. Fly ash shall be supplied in the following grades corresponding to the properties specified in latest CPWD specifications.

Grade designation 




General use

2.8.2.1
Grade I : For incorporation of cement mortar and concrete and in lime pozzolana mixtures and for manufacture of portland pozzolana cement.

2.8.2.2
Grade II : For incorporation in cement mortar and concrete and lime pozzolana mixture.

Note : It is obligatory on the part of supplier / manufacture that the fly ash conforms to the requirement if mutually agreed upon & shall furnish a certificate to this effect to the purchaser or his representative.

Characteristics: 
2.8.3
The chemical and physical requirements of fly ash shall be as specified in the latest CPWD specifications.

Stacking:
2.8.4   Fly ash shall be protected from dirt collecting on it. It should be stored in the closed room/shed.

2.8 Waterproofing Materials

Waterproofing

2.11.1
Waterproofing compound to be used in concrete, plaster, 

Compound


damp proof concrete, etc. where specified shall be from

approved by Manager (Projects). It shall comply with the requirement of IS: 2654. It should be mixed as per specifications supplied by manufacturer but not exceeding 3% by weight and as approved and directed by the Manager (Projects).

Bitumen

2.11.2
The bitumen bonding material for all waterproofing and

damp proofing purposes shall be blown bitumen conforming to IS: 702 “Specification for Industrial Bitumen” or residual bitumen conforming to IS: 73 “Specification for Paving Bitumen”, as a mixture thereof and shall be prepared to satisfaction of the Manager (Projects).

Bitumen Primer

2.11.3
Bitumen primer shall conform to the requirements of IS:

384 “Bitumen Primer for Use in Waterproofing and Damp proofing”.

Bitumen Felt

2.11.4
Bitumen felt shall be hessian base, self-finished felt Type 3,

Grade 2, complying with IS: 1322 “Bitumen Felts for Waterproofing and Damp Proofing”.

2.9 Jointing Materials

General 

2.12.1
Preformed joint filter shall be of bituminous material non-

Extruding and resilient type and shall comply with the requirement of IS: 1838 and shall be subject to Manager (Projects)’s approval.

Sealing Compound 
2.12.2
Where joint sealing compound is specified it shall be of an


approved brand and shall conform to Grade ‘A’ of IS: 1834 “Hot Applied Sealing Compound for Joints in Concrete”. They shall have good adhesive properties free form any corrosive effect and shall not slump in vertical or inclined joint, nor shall they bleed into or corrode the materials with which they are in permanent contact.

Water Bar



2.22.3
Water bar shall be of Polyvinyl chloride. They shall be

ribbed, type 101 Caliplast or approved equivalent.

2.10 Metallic Hardening Compound for Cement Concrete Flooring

General



2.26.1
The compound shall be of approved quality consisting of 

uniformly graded iron particles, free from non-ferrous metal particles, oil, grease, sand, soluble alkaline compounds and any other foreign matter.

2.22 Structural Steel

Mild Steel



2.26.1
Structural steel used in the Works, other than steel in

reinforced concrete and rails and fastenings shall comply with IS: 226 “Structural Steel (Standard Quality)” or IS: 2062 “Structural Steel (Fusion Welding Quality)”.

Storage



2.26.2
The structural steel shall be stored on Site on timber or 

concrete supports suitably spaced and of sufficient height to keep steel clear of the ground. The steel shall be stored separately section-wise. The steel shall be stored in such a way as to avoid and prevent corrosion.

2.23 Threaded Fasteners

General



2.27.1
All bolts and nuts shall comply with IS: 1367 “Technical

Supply Conditions for Threaded Fasteners”.

Black Bolts and

2.27.2
Black bolts, nuts and screws shall be in accordance with IS: 

Nuts




1363 “Black Hexagonal Bolts (6 to 39 mm) with nuts and





Black Hexagonal Screws (6 to 24 mm)”. 

Precision Bolts &
2.27.3
Precision bolts, nuts and screws shall be in accordance with Nuts





IS: 1364 “Precision and semi-precision and Turned

Hexagonal Bolts (6 to 39 mm) with nuts and Hexagonal screws, nuts and lock nuts.

Countersunk


2.27.4
Countersunk screws, wherever specified, shall be precision 

Screws




grade, slotted, countersunk head, machine screws

conforming to Type ‘R’ of IS : 1365 “Slotted Countersunk Head and slotted raised Countersunk head screws”.

High Tensile


2.27.5
High tensile steel special quality bolts and nuts wherever 

Special Quality


specified shall comply with the provisions of IS: 800 “Code

Bolts and Nuts 


of Practice for Use of Structural Steel in General Building

Construction”.

High Strength

2.27.6
High strength friction grip bolts, wherever specified, shall 

Friction Grip



comply with IS: 3757 “High Tensile Friction Grip Bolts 

Bolts




Fasteners for Structural Manager (Projects)ing Purposes”.

Washers



2.27.7
All plain washers shall conform to the requirements of IS:

2.16 “Plain Washers”.

Rawl Plug &


2.27.8
Rawl plug and expansion bolts of the best quality as 

Expansion Bolts


specified or approved by the Manager (Projects), shall be used.

2.24 Miscellaneous Steel Works

Gratings 



2.28.1
Gratings shall be of the best quality and make as approved

by the Manager (Projects). Grating shall have carrying capacity to withstand loading of 50 kg/m2for simply supported span of 2 M.

2.28.2 7 mm thick chequered plate manufactured by Hindustan

Steel Limited or equivalent approved by the Manager (Projects) and conforming to IS: 3502 shall be used.

Steel Tubes for 

2.28.3
Steel tubes used for handrails and handrail posts shall be of 

Handrails Posts


the specified nominal bore, medium class conforming to IS:

1161.

2.30
Electrodes

Standard 



2.30.1
Electrodes for metal arc welding of mild steel shall be of 

the best quality heavy coated type and shall be in accordance with IS: 814 “Covered Electrodes for Metal Arc Welding of Mild Steel”.

2.34
Road Aggregates

General



2.34.1
The physical requirement of coarse aggregates shall be as

per Table 1 indicated below:

TABLE 1 – PHYSICAL REQUIREMENTS OF COARSE AGGREGATES FOR WATER BOUND MACADAM

Sl.
Type of 
Test 


Test Method

Requirement

No.
Construction

------------------------------------------------------------------------------------------------------------

1.
Sub-base
Los Angeles Abrasion
 IS: 2386 (Part IV)
50% max.

Value

Or 

Aggregate

IS: 2386 (Part IV)
40% max.

Impact


or

Value


IS: 5640

2.
Base
a) Los Angeles

IS: 2386 (Part IV)
50% max.




    Abrasion Value*
 




Aggregate 


IS: 2386 (Part IV)




Impact Value


IS: 5640

40%







or 




b) Flakiness Index**

IS: 2386 (Part I)
15% max.

------------------------------------------------------------------------------------------------------------

* 
Aggregates may satisfy requirements of either of the two tests.

** 
The requirements of flakiness index shall be enforced only in case of crushed


broken stone.

Aggregates for 

2.34.2
Materials for sub-base with CBR greater than 30 shall be 

Sub-base Course

crushed rock free of unsuitable materials such as vegetation

and deleterious substances and conforming to the following requirements. The sub-base materials shall be approved by the Manager (Projects) prior to their use in the work.

Grading requirements for sub-base micron sieve when materials by nominal size are shown in Table 2.

The material passing 425 micron sieve when tested according to IS: 2720 (Part V) shall have liquid limit and plasticity index to IS: 2720 (Part V) shall have liquid limit and plasticity index of not more than 25 percent and 6 percent respectively.

TABLE 2 – GRADING REQUIREMENTS FOR SUB - BASE MATERIAL

------------------------------------------------------------------------------------------------------------ 

Sieve Designation


Percent by weight passing the sieve

------------------------------------------------------------------------------------------------------------

80 mm




100

63 mm




90 - 100


  4.75




35 - 70

  75 microns



0 – 20

------------------------------------------------------------------------------------------------------------

Aggregates for Base Course
2.34.3
The aggregates for the base course shall be crushed

or broken stone which shall be hard, durable and free from excess of flat, elongated, soft and disintegrated particles dirt and other objectionable matter. The aggregates shall conform to the physical requirements set forth in Table 1 and to the sizes indicated in Table 3.

TABLE 3 – GRADING REQUIREMENTS OFCOARSE AGGREGATES FOR WATER BOUND MACADAM BASE COURSE

------------------------------------------------------------------------------------------------------------ 

IRC Grading No. 
Size range
Sieve designation
Per cent by weight passing

the sieve

 3



50 mm

63 mm


100





to

50 mm


95 – 100





20 mm

40 mm 

            35 – 70







20 mm


0 – 10








10 mm


0 – 5

------------------------------------------------------------------------------------------------------------ 

Screenings 


2.34.4 
Screenings to fill voids in the coarse aggregate shall

generally consist of the same material as the coarse aggregate. However, where permitted, predominantly non- plastic material such as moorum or gravel (other than rounded river borne material) may be used for this purpose provided liquid limit and plasticity index of such material is below 20 and 6 respectively and fraction passing 75 micron sieve does not exceed 10 percent.

The screenings shall conform to the gradings set forth in Table 4 below:

TABLE 4 – GRADING FOR SCREENINGS

------------------------------------------------------------------------------------------------------------ 

IRC grading

Size of screenings
Sieve designation
Percent by weight

classification







passing the sieve

------------------------------------------------------------------------------------------------------------

B


10 mm


10 mm


100







4.75 mm

85 – 100







150 micron

10 – 30

------------------------------------------------------------------------------------------------------------

Binding Material


2.34.5
The binding material to be used for water bound

macadam construction shall comprise a suitable material having plasticity index value of less than 6 as determined in accordance with IS: 2720 (Part V).

Binder for Wearing

2.34.6
The binder shall be bitumen of a suitable grade, as  

Course 





directed by the Manager (Projects), and the satisfying the

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

Aggregates for Wearing

2.34.7
The aggregates shall consist of angular fragments of 

Course





of clean, hard, tough and durable rock of uniform 

quality throughout. They shall be obtained by crushing rock, gravel or river shingle and be free of elongated and flaky pieces, soft and disintegrated materials, and vegetation for other deleterious matter. They shall preferably be hydrophobic type.

The aggregates shall satisfy the quality requirements setforth in Table 1 except that the Flakiness Index shall be limited to a maximum of 30.

The gradation shall be as given below in Table 5.






Table 5 : Gradations specified

------------------------------------------------------------------------------------------------------------






Nominal Size
Sieve designation
Percent by

weight passing the seive






----------------
----------------------
------------------






12

20 mm


100








10 mm 

-






10

12.5 mm

100








6.3 mm

-


Proportioning of Materials
2.34.8
The materials shall be proportioned as per quantities




given in Table 6.

TABLE 6 – QUANTITIES OF MATERIALS REQUIRED

FOR 10 M3 OF ROAD SURFACE FOR 2 CM THICK OPEN GRADED PREMIX CARPET

-------------------------------------------------------------- 

Aggregates for Carpet

a) Stone chipping – 12 mm size;

Passing 20 mm sieve and 

retained on 10 mm sieve

0.18 m3

b) Stone chippings – 10 mm size;

Passing 12.5 mm sieve and 

retained on 6.3 mm sieve.

0.09 m3






------------------





Total
0.27 m3





------------------

Binder for premixing (quantities

In terms of straight run bitumen)

a) For 0.18 m3 of 12 mm 

size stone chippings at    

52 kg per m3


9.5
kg

b) For 0.09 m3 of 10 mm 

Size of stone chipping 

At 56 kg per m3.

5.1 
kg 





------------------


Total

14.6 
kg



------------------

2.35
Precast Pavements 

Precast Concrete Tiles

2.35.1
The pavement for the pathways consists of precast

concrete tiles supported by a 50 mm thick sand bed placed on top of compacted sub-grade as indicated on the Drawings.

All tiles shall be prefabricated and shall be of the best quality and shall be of 500 mm x 500 mm x 50 mm. The tiles shall have a perfectly square shape and even serrated surface of suitable design and shall be free of defects. The quality of tiles to be used in the Works is subject to the approval of the Manager (Projects) prior to their use. The Manager (Projects) may prescribe any tests that may be deemed necessary to determine the quality of tiles and the Contractor shall carry out such tests at no extra cost.

2.37   Materials not Specified

General



2.37.1
All materials not herein fully specified and which


may be offered for use in the Works shall conform to relevant Indian Standards and shall be subject to the approval of the Manager (Projects), without which they shall not be used anywhere in the Permanent Works.

SECTION 3

EARTH WORK
3.1 SCOPE

Earthwork in excavation unless specified otherwise shall generally include excavation in strata of all kind such as sand, graval, loam, clay, mud, shingle, river or nallah bed, soling or road etc. which can be excavated by pick axes, showels, mechanical, excavators etc. The Contractor shall furnish all labour, materials, tools, equipment, machinery, operations and related items necessary and required for the full performance of the contract under this section, as shown on the drawings or as specified or reasonably implied or incidental to the construction. 


The rates of earth exacavation under this section cover all works related to the earth works as described below in connection with the execution of this project. 

 
A.
Site clearing and grubbing.

 
B. 
Setting out and grading.

 
C. 
Excavation including removal of excavated material.


D. 
Removal and disposal of water from foundation pits.

 
E. 
Filling and back filling.

 
F. 
Removal and disposal of surplus material to authorized damping yard.

G. Anti-termite treatment.

H. Shoring and Shruting

I. Dewatering / Bailing out of water.

J. Necessary protection (including labour, materials and equipment) to ensure safety against risk or accident

3.2 CLEARING


The Contractor shall clear the site of all rubbish and buildings and shall remove all grass and low vegetation only after consultation with the Principal as to which bush, trees, boulders and buildings shall be saved. All disused foundations, drains or other obstructions met with during excavation shall be dealt with and cleared as directed by the Principal. 

3.3 SETTING OUT


The Contractor shall be responsible for the true and proper setting out of the work in relation to original points, lines and levels of reference and for the correctness of the levels, and dimensions.


If at any time during the progress of the work any error appears or arises in the position of levels, dimension or alignment of any part of the work, the Contractor to make good, shall at his own expense rectify such errors to the satisfaction of the Principal. The checking of any line or level by the Principal shall not in any way relieve the Contractor of his responsibilities. 


The Contractor shall provide all required setting out pillars and one or more permanent benchmarks in some central place before the start of the work, from which all important centre lines and levels for setting out of building will be carried out. 


These setting out pillars and permanent benchmarks shall consist of masonry pillars with top neatly plastered and horizontal. Benchmarks shall be well connected with GTS or any other benchmark approved by Principal.

3.4 
EXCAVATION


Excavation shall be carried out in all types of material met on the site to the lines, levels and contours shown on the detailed drawings. The Contractor shall remove all excavated materials and form soil heaps on site or transport for use as filling on the site or stack them for reuse as directed or cart away as called for. Excavated material shall not be deposited within 2.0 m from the top edge of the excavation. 


The sides of the excavation may be cut sloping or shored and strutted to hold the face of earth as per the site requirements and as directed by the Principal. 


The Contractor shall provide suitable drainage arrangements to prevent surface water from any source, entering the foundation pits.


Where excavation is made in excess of the depth required, the Contractor shall, at his own expense, fill up to required level with lean concrete of mix 1:5:10 (1 cement: 5 coarse sand : 10 aggregate) or as decided by the Principal. 


The Contractor shall make provisions for pumping or bailing out sub soil water or water accumulated in the excavated pit / trench from any source at his own expenses without extra charge. 


Loose or soft bed ground encountered in excavation at the required depth shall on Principals instruction be excavated to a firm bed and the difference made up to the required level by methods as the Principal may decide. 


Any obstacle encountered during excavation shall be reported immediately to the Principal and shall be dealt with as instructed by him. Removal of buried piping or cables shall not be done without prior permission of the Principal. The Contractor shall provide all measures to protect such lines. Costs of such protective measures are deemed to be included in the rates for various items of excavation. 

The contractors shall report to the Project Manager when the excavations are ready to receive concrete. No concrete shall be placed in foundations until the Contractor has obtained the approval of Project Manager. In case, the excavation is done through different strata and if the same is payable as per provision in the Schedule of Items, the Contractor shall get the dimensions of the strata payable decided from the Project Manager. If no specific provision is made in the Schedule of Items it will be presumed that excavations shall be in all types of soil and the Contract's rate shall cover for the same.


The specification for earth work shall also apply to excavation in rock in general. The excavation in rock shall be done such that extra excavation beyond the required width and depths as shown in drawings is not made. If any extra excavations, particularly in depths are made by the Contractor during the excavation operation, the Contractor shall make up such extra excavations with concrete of mix 1:5:10 (1 cement : 5 coarse sand : 10 aggregate) or as desired by the Principal to the required levels and shape at no extra cost to the Principal.

3.5 
SHORING AND STRUTTING


The shoring and strutting of the sides to withhold the face of excavation pits/trenches shall be done as directed by the Principal and as required at the site. 


The shoring shall be of closed or open timbering type depending upon the site requirements and as directed by the Principal whose decision shall be final and binding, as to the type of shoring to be used. 


The method and arrangement of the shoring and strutting shall be sound and safe and shall be got approved from the Principal before installation. The approval shall not absolve the Contractor of his responsibilities of safety and any other requirements of the contract. 


The shoring and strutting shall be kept in position till all the relevant works are completed and approved. It shall be dismantled and removed only after the permission has been obtained from the Principal. 


No extra payment shall be made to the Contractor for shoring, strutting or any work to be done by him to protect the sides of excavation. The rates for excavation items shall be deemed to be inclusive of such protective measures. 

3.6 
EXCAVATION IN ROCK


All rock excavation shall be carried out by crowbars, chiselling or burning. Blasting shall not be carried out without the written permission of the Principal. The excavation shall be roughly level or shelf bottom as required. Avoid shattering or removing rock beyond authorised lines and grades.

3.7 
STACKING OF SOIL



Rate for excavation shall include sorting out of useful materials and stacking them on site as directed. Materials suitable and useful for backfilling, plinth filling, levelling of the plot or other use shall be stacked in convenient places but not in such a way as to obstruct free movement of men, animals and vehicles or encroach on the area required for constructional purposes.

3.8 
WATER IN EXCAVATION


All water, which may accumulate in excavation from any cause, is to be baled, pumped out or otherwise removed. Adequate pumping or other facilities shall be employed to keep all excavation clear of water constantly. Care shall be taken to see the water is not discharged where it will cause damage to buildings or other property or cause inconvenience in the legitimate use of the property. During excavation the Contractor shall take particular care to avoid damage to drains, water mains, underground work and services. Should any damage be done, the Principal is to be notified immediately and the damage made good at the Contractor's expense. Pipes, cables, etc., Met with during the excavation are to be properly slung or otherwise supported. 

3.9. 
INSPECTION


The Contractor shall notify to the Principal when excavation is ready for inspection and no foundation shall be placed before the excavation has been approved by the Principal. He shall give the Principal at least one working day's notice. 

3.10 
PROTECTION


The Contractor shall protect the excavation from the effect of inclement weather or other damage or make good such damages to the satisfaction of the Principal. 

3.11 
DRESSING

 
Pit and trench bottoms shall be smoothed and tightly rammed to a uniform surface. 

3.12 
FILL MATERIAL


Fill materials required for fill and back fill shall be subject to the approval of the Principal. Fill materials shall be hard and free from all soft or spongy material. Clods or rocks over 20cm in greatest dimension shall not be placed within 30cm of grade. No material over 8cm in size shall be placed in the upper 15cm of fill. Fill under floors, terraces and concrete beds shall be free of saltpetre, white ants etc. Where sufficient fill material is not available from the excavation good quality earth shall be imported from external sources and used for filling. 

3.13 
FILL COMPACTION


The fill shall be spread in layers not exceeding 20cm thick and each layer shall be watered and thoroughly consolidated with a ten(10) ton roller. At locations where rolling is not possible, the filling shall be carried out in layers not exceeding 20cm thick and each layer rammed with heavy vibratory compactors and rammers till the required level is reached. The fill shall then be flooded with water for at least 24 hours, allowed to dry and then rammed and consolidated again. The finished surfaces shall be formed to correct lines, levels, slopes, shapes etc. as required. Fills at building structures, walks, paths etc. shall not be executed until all foundations, footings etc. have been inspected and approved by the Principal. 


The Contractor shall fill and round foundations, walls etc. as described above and boring grades upto either original ground levels or as required by the drawings when different from original grades. Consolidation of all filling shall be carried out to achieve a dry density of not less than 95%, unless otherwise specified in the item. 
3.14 
Filling with Approved Earth Brought From  Outside :
In this item to be used for filling is to be brought by contractor from outside the premises and samples are to be got approved from Engineer –in-Charge before using the same.  Rate of this item includes excavation, loading, transporting, unloading, filling consolidating, watering, royalty and taxes if any etc.

3.15 
Sand Filling :

The sand shall be obtained from the river or any other approved source and shall be filled in plinth or in trenches etc. In 150mm layers, each layer shall be watered, rammed and consolidated before the next layer.  If under floor concreting so as to prevent absorbing of water by sand from concrete materials.

3.16 
Deposition and Disposal of Soil :

The unit rate quoted for excavation in different items shall include the cost of deposition and leveling of soil within site premises as per instruction of manager (Projects).  Disposal of soil shall be made in manner so as to avoid re-handling or interference with the progress of the work. Specific instructions regarding disposal of soil should be taken from Engineer-in Charge before the actual work is started.  Soil suitable for back fill, if so directed by the Engineer-in Charge shall be selected as excavation progresses and shall either be back filled or stored at location indicated by the Engineer-in Charge, and in the manner specified by him.  

3.17
CONTROL TESTS OF COMPACTION: 


Each layer of imported fill is divided into 200 sqm control sections, or such other size as directed by the Project Manager for which the following testing shall be performed by the Contractor:

a) Five in- situ dry density tests in accordance with relevant IS Code in representative locations.

b) Average degree of compaction in any central section shall be at least 100% and no single value shall be less than 95%.

3.17 
MEASUREMENTS


Payments shall be based on the exact volume of excavation carried out to place the footing rafts, slab footing, etc. The required levels below existing ground as shown on the drawings. The volume of excavation shall be calculated based on the exact length and width of raft, slab footing etc. and the depth of the excavation measured vertically. 

SECTION  - 4

CONCRETE WORKS

4.1 
SCOPE 


The work under this section covers all works related to plain concrete, reinforced concrete, and pre-cast concrete works in connection with the execution of this project.


The intent and purpose of this specification is to ensure that all concrete placed in this work should perform to the best standards and should be durable, strong, should wear well and should be practically impervious to water and should be free from such defects as cracking, honey combing and sapling.


The work included consists of all necessary services and furnishing of all labour, materials, tools, equipment, machinery and all other related items for the full performance of the contract under this section, as shown on the drawings or as specified or reasonably implied or incidental to construction development. The items of work covered, in the specifications are as follows.

 

1. 
Concrete work

 

2. 
Foundations

 

3. 
Ramps



4. 
Retaining walls

 

5. 
Columns/core walls.

 

6. 
Stairs 

 

7. 
Plinth beams

 

8. 
Slabs, fins 

 

9. 
Beams, girders.

 
      10. 
Any other members shown on the drawings.


Supplying, fabricating and placing all types of form work required for the concrete work.


Supplying, fabricating and placing all reinforcing bars and high tensile steel with accessories where shown, called for or required.


Placing in forms all works furnished by other trades for casting into the concrete.


Build in all inserts, sleeves, hangers and supports furnished and set by others for attachment of other work to the concrete or required to permit passage of other work through the concrete.


Plastering concrete surfaces where, required, and /or applying specified water proofing treatment where required.


In addition to the above all other miscellaneous concrete and related work shown on the drawing or called for in the specifications.

4.2 CONTRACTOR TO PROVIDE


CONCRETE TESTING SERVICE :



The Contractor must employ and maintain a testing laboratory as per the site requirement 


and  instruction of Manager (Projects) acceptable to the Project Manager, where he shall 


arrange for preliminary and routine testing to be carried out.  

 
The Contractor shall provide and maintain the following at his own cost and without extra charges, the cost being deemed to be included in the contract rates.


1. 
All labour, equipment, instruments including levels theodolite, steel tapes etc. And all such other allied materials and machinery required by the Principal for the execution of the work.


2. 
A testing laboratory of not less than 10 sqm. area and fully equipped with the following apparatus/materials and staff required for carrying out tests therein shall be provided at the site by the Contractor at his own cost.

 

i. 
Set of standard sieves for testing, grading of sand and a no. 200 sieve for testing silt content.



ii. 
Sieves with openings respectively of 4.75 mm., 10 mm and 20 mm for testing and grading of aggregates.



iii.
Balance, capacity upto 10 kg. Reading to 5 gms.



iv. 
Primus stove and pans for drying sand and aggregates



v. 
Flask for determining moisture content of sand .



vi. 
Slump cone for slump test.


       vii. 
Adequate number of steel moulds for 15 cms. (6") test cubes.

                  viii.
Cube testing machine properly calibrated.



ix. 
Sufficient lighting and other necessary arrangement for night work.



x. 
All labour, materials, plant equipment and temporary works to the satisfaction of the Principal .



xi. 
Work benches, shelves, desks, sink and any other furniture and lighting as required by the Principal. Any labour or equipment not specifically mentioned above for testing completion and maintenance of the works to the satisfaction of the Principal.


       xii.
Weighing machine: 


The Contractor shall provide one platform type weighing machine of a capacity of not less than 2000 kg. The cement bags and measuring boxes of sand and metal shall be weighed to ensure uniformity of batching, if batching by volume is permitted.

4.3 
The Contractor shall satisfy the Principal that he has sufficient number of precision instruments, measuring devices, testing equipment, lifting devices, concrete mixers, vibrators, cranes, vacuum de-watering and surface finishing equipment etc. Available for the construction of the above project in the stipulated time, and if need arises he can obtain additional equipment for the purpose. No payments for any of these equipment shall be made by the Principal under any circumstances.

4.4 
MATERIALS

4.4.1 
GENERAL

 
All materials before bringing to the site must be approved by the Principal and any such materials not conforming to the standard specifications and approval of the Principal shall be removed from the site work. All approved samples must be deposited in the office of the Principal before placing orders for the materials with the suppliers. The materials brought on to the works shall conform in every respect to their approved samples.


Fresh samples shall be deposited with the Principal whenever the type and source of any material changes.



The Principal shall have the option to have any batch of the materials tested to find whether they are in accordance with the specification at the Contractor's expenses.


All bills, vouchers and test certificates which in the opinion of the Principal are necessary to convince him as to the quality of the materials or their suitability shall be produced for his inspection when required.


Any materials that have not been found to conform to the specifications shall be rejected forthwith and shall be removed from the site by the Contractor at his own cost within the time stipulated by the Principal.


The Principal shall have the power to cause the Contractor to purchase and use materials from any particular source, as may in his opinion be necessary for the proper execution of the work.

4.4.2
CEMENT

Materials used shall in be in accordance with the specifications mentioned under "materials".

4.4.3
AGGREGATES


Materials used shall in be in accordance with the specifications mentioned under "materials".

4.4.4
WATER


Materials used shall in be in accordance with the specifications mentioned under "materials".

4.4.5 FLY ASH: 


Materials used shall in be in accordance with the specifications mentioned under "materials". 
4.4.6
TEST AFTER DELIVERY


Each consignment of cement and aggregates shall be subjected to any or all tests and analysis required by the relevant Indian standard codes. The Contractor shall bear the costs of all such tests. The reports of all such tests shall be filed properly and will be made available to the Principal.

4.5 
PLAIN AND REINFORCED CONCRETE

4.5.1 
GENERAL


Prior to start of concreting work the Contractor shall design mixes for each grade of concrete using approved materials and submit reports and calculations indicating the concrete ingredients and proportion of mix for the approval of the Principal. The Contractor shall allow sufficient time, for the preparation, testing and approval of cubes of "designed mix", as no concreting work shall be permitted without proper design mix. The costs of designing such "design mix" shall be deemed to have been included in the rates of the Contractor. Only weigh batching shall be permitted for this project. The Contractor is therefore required to install a weigh batcher on the site of works.


Plain concrete and reinforced concrete work shall be carried out generally in conformity with BIS 456-1978. All work shall be carried out with proper scientific knowledge and practice and it is obligatory that the Contractor shall employ a qualified and competent engineer for the said purpose.

4.5.2 
MATERIALS

 
All materials used shall in be in accordance with the specifications mentioned under "materials".

4.5.3 
TESTING OF MATERIALS


As and when required by the Principal the concrete and its ingredients shall be tested as per "testing" of these specifications. 

4.5.4 
MIXERS AND VIBRATORS


All plain and reinforced concrete shall be consolidated by means of mechanical vibration. Adequate number of vibrators shall be used to ensure full compaction of concrete in about 10 minutes of placing. If needle vibrators are used, these shall be inserted at place not exceeding 0.5 M. apart until it is immersed to the full depth of concrete. Where ever possible shutter vibrators shall be used and the contractor shall design the shuttering so that this can withstand vibration. Care shall be taken to ensure that concrete is not over vibrated so as to cause segregation. In addition to mechanical vibration, sufficient hand tools must be used to ensure full consolidation against reinforcement and at edges and corners.
4.5.5 
AGGREGATE SIZE AND SLUMP


The maximum size of aggregate and the maximum slump for concrete used in the various parts of the building shall be as given below, unless specified otherwise:



Item 




Max. Size 
Max. Slump

 


           




Of aggregate                                                         

 



1. 
Foundation 
20 mm 
8 cm. 


2. 
Retaining walls 
20 mm 
8 cm.


3. 
Main RCC walls/core walls 
20 mm 
5 cm.


4. 
Columns 
20 mm 
8 cm.


5. 
Precast members of thickness



A.   7.5 cm or less 
15 mm                     as approved

 

B.    Above 7.5 cm. 
20 mm 
5 cm.


6. 
Slabs, beams, girders parapets etc.
20 mm 
5 cm.

4.5.6 
GRADING OF AGGREGATE


The grading and ingredients of aggregate shall be in conformity with the requirements laid down in BIS 383. The coarse aggregate for concrete shall be made by mixing crushed stone of different sizes in such proportions as specified or as may be advised by the Principal form time to time. The amount of the fines occurring in a free state or as a loose adherent shall not exceed 1% when tested by the laboratory sedimentation method, coarse aggregate containing excessive fines may after washing be approved by the Principal, if then found to conform to the specifications.


After twenty four hours immersion in water, a previously dried sample of the coarse aggregate shall not gain more than 5% weight. The maximum size of coarse aggregate to be used for a particular item of work shall be as per relevant "BIS" code and as per specifications. The grading shall be such that not more than 5% shall be smaller than the size in the normal range. Between these sizes the grading may be such as to produce a dense concrete of the specified strength, properties and consistency that will work readily into position without segregation and without using excessive water.

4.6 
COARSE AGGREGATE FOR CONCRETE


The term coarse aggregate applies to pieces of crushed stone ranging in sizes from 4.75 mm to 40 mm conforming to BIS 383-1970. The aggregate shall be free from all deleterious and objectionable matter.


In case the aggregate is not considered to be free from dust, dirt etc. By the Principal, the Contractor shall get the aggregate screened, washed and treated as directed.

4.7 
MIX PROPORTION


Generally controlled concrete shall be used in all concrete works for this project. The concrete mix shall be as noted in the drawings for various items where the required strength of concrete (grade conforming to BIS 456-1978) is specified, the Contractor shall submit the mix design for the approval of the Principal. The proportions of cement, sand, coarse aggregate and water and the maximum size of coarse aggregate to be used for any class of work shall be the responsibility of the Contractor who shall adjust these proportions to:



1. 
The average weight of cement in a bag as used on the works. Cement shall be measured by weight for any type of concrete work.


2. 
The strength of concrete required for a particular class of work.


3. 
Test results before starting the work and from time to time of the crushing strength of concrete.

4.8 
BATCHING OF CONCRETE

4.8.1 
Batching shall be done by weight only. If the material is found to be fairly uniform in density and moisture content, the Principal may permit batching by volume, entirely at his discretion. Where batching by volume is approved by the Principal all measurements of sand, coarse aggregates, and water shall be by volume and cement by weight. In order to ensure correct proportioning the following precautions shall be taken.

 
The Contractor shall maintain at site a platform balance capable of weighing upto 2000 kg. to the nearest 100 gms. The balance shall be used for weighing cement bags and occasional boxes of sand and coarse aggregate as specified below:


The Contractor shall provide the mixer operator with two standard measures, one of 5 litres and one of 1 litre capacity for measuring the water to be added to the mix. 


The quantity of water to be added to the mix shall be approved by the Principal and may be adjusted by him as frequently as necessary in order to allow for the moisture content of the sand or coarse aggregate and workability desired. On no account shall the Contractor allow more water to be added to the mix than specified. A mix containing such excess water may be rejected by the Principal.


When sand and coarse aggregate are measured by volume, the sizes of such measuring boxes or the depth to which they are filled or both shall be adjusted to obtain the quantity of each material as specified by the Principal for a particular mix.


Each fifth and tenth measuring box of sand or of coarse aggregate shall be weighed on the balance to ensure that filling of boxes is being uniformly done. Adjustments shall be made from time to time in the amount of each box is filled, to take into account variations in the moisture content and bulking of sand.


More frequent weighing of boxes, particularly of sand if this is found to vary considerably in moisture content and bulking shall be done by the Contractor without additional cost.

4.9 
WEIGH BATCHING


Where batching by weight is specified, all concrete ingredients except water shall be batched by weight using an approved make of weight batcher. Batching shall be to an accuracy of not less than 0.5 kg. And shall be tested for accuracy of calibration before commencement of the work and at least once a fortnight thereafter, or more frequently if so required by the Principal.


Water shall be batched by weight or by volume as approved by the Principal. The method of batching shall be such as will ensure an accuracy to 200 gms/200 cc or better.

4.10 
STRENGTH REQUIREMENT OF CONCRETE


At least six weeks before commencing the concreting in the works the Contractor shall make trial mixes using samples of coarse aggregates, sand, flyash grade ‘A’, water and cement typical of those to be used in the works. 


A clean dry mixer shall be used and the first batch of cement mortar slurry required for the lubrication of the concrete pump and pipes shall be discarded. 


The President or their representatives, if they so desire, may be present at all preliminary work tests.

4.11 
TEST SAMPLES AND ACCEPTABILITY CRITERIA


For both preliminary testing as well as day to day works cube testing, the number of test specimens required, the frequency of samplings and the criteria for acceptance of concrete as conforming to the specified grade shall be in accordance with BIS 456 except that the minimum compressive strength for each grade of concrete shall be as provided in "strength requirement of concrete" above of the specification. For preliminary mix both 7 days as well as 28 days strength of concrete shall be tested.


The cubes shall be made, cured, stored, transported and tested in accordance with BIS-516 and BIS-1199. The test shall be carried out in the laboratory approved by the Principal.


Whenever there is a significant change in the quantity of any of the ingredients for concrete, the Principal may at his discretion, order, the carrying out of fresh preliminary trial mixes. All costs for trial mixes and tests shall be paid by the Contractor.


Before commencing the works the Contractor shall submit to the Principal for approval, full details of all preliminary trial mixes and tests.

4.12 
MIXING


Mixing of all/any cement concrete shall be done in a standard type batch mixer. Materials for concrete shall be deposited into the mixer while it is in rotation. The cement and aggregates shall be first mixed dry until all particles are coated with cement. After all other ingredients are in the drum, water shall be added in measured quantities in the manner specified. The mixing shall be continued until there is a uniform distribution of materials and the mass is uniform in colour and consistency. The entire batch shall be discharged before recharging. The mixer shall run for at least 2.5 minutes after the full quantity of water has been placed in the drum to obtain a concrete of uniform colour and consistency. The Contractor shall permanently appoint a responsible member of his staff, to the satisfaction of the Principal, to supervise the work of mixing.

4.13 
WATER CEMENT RATIO


The water cement ratio shall be carefully controlled through out the work. This calls for a regular check on the equipment used for measuring water. Only graduated litre cans shall be used for this purpose.


In case of ordinary concrete, the maximum volume of water cement ratio shall be 0.50 and in the case of controlled concrete the water cement ratio as determined by the mix design shall be strictly adhered to. While determining the amount of mixing water, moisture content of aggregates shall be taken into account. Any additional quantity of water, if used to improve the workability shall be accompanied by equal volume of cement but in any case such additional use of water shall be subject to the approval of the Principal.

4.14 
PRODUCTION


Inspection and central testing arrangements shall be similar to those required for the production of high strength concrete where variations in proportions between batches must be kept to a minimum. The supply of aggregate and sand shall be controlled to minimise variations in grading and colour. Special attention shall be paid to storing of the aggregate so that various sizes and types are kept separate without contamination by other materials. All aggregates must be stockpiled for at least sixteen hours before use to ensure a reasonably uniform moisture content throughout. Aggregates and cement shall be batched by weight and the batching equipment tested for accuracy at least once a week or whenever the equipment is moved.


At the same time, the calibration and accuracy of water dispensing device shall also be checked.


Large capacity mixing plants with forced mixing action shall be used, where practicable mixing time shall be extended above the normally essential to obtain concrete of uniform strength.


The weight batching hoppers and mixing fans shall be properly maintained and care shall be taken to avoid contamination of the concrete by oil spillage or leakage. Variations in moisture content shall be measured and allowed for, so that the workability remains constant.

4.15 
PREPARATION BEFORE CONCRETING


The inside surface of the form shall be clean and free from dried or hardened shuttering or coatings of concrete immediately prior to placing concrete against that part of surface. All chutes, through pipes and other placing equipment shall be kept clean and thoroughly flushed with water. After each run, water used for flushing shall be discharged clear of the concrete already in place.


When the work has to be resumed on a surface which has hardened, such surfaces shall be roughened. It shall then be swept clean, thoroughly wetted and covered with 12mm. Layer of mortar composed of cement and sand in the same ratio as the cement to sand in concrete mix. This 12mm. Layer of mortar shall be freshly mixed and placed immediately before placing of the concrete. The 12mm thick layer shall be placed on a layer of cement slurry/mortar (1 cement : 1 sand ).


It is the sole responsibility of the Contractor to design the concrete mix by approved standard method and to produce the required concrete conforming to the specifications and the strength requirements. No concrete shall be deposited until the Principal or his representative has inspected the forms, reinforcing steel and inserts and sleeves (if any) and given permission to place the concrete on the pour card. Concreting of any portion of the work shall be done only in the presence of the representatives of the Principal.

4.16
COVER OF CONCRETE: 


Correct placing of the reinforcement with proper cover is important in all exposed concrete work to avoid discoloration by rusting. The minimum cover specified under specification for R.C.C. work shall be maintained throughout. Concrete blocks or spacers shall be sparingly used at exposed surfaces. When used such blocks shall preferably be cast on vibrating table or in some other similar manner so that it may match the concrete surface in texture and colour.


These shall be put at regular intervals. Cover blocks of materials other than cast blocks shall not be allowed to be used.

4.17 
PLACING, COMPACTION AND VIBRATION


Such methods shall be employed in conveying and handling the concrete that no mortar shall be lost, and that the concrete as placed is dense and uniform throughout, with no lack or excess of water at any place. Dropping concrete more than a distance mentioned below without the use of a chute or depositing a large quantity at a point and spreading it to a long distance manually or with vibrators shall not be permitted.


Concreting shall proceed in such a manner as the Principal may direct. Concrete shall be placed in the forms as soon as possible in not more than 20 minutes after mixing. Tower cranes to take the concrete mix to upper floors shall be used. The height of any single lift of concrete shall not exceed 150 cm. (5 ft.) For walls, and 210 cm. (7 ft.) For columns. Unless specified otherwise, the concrete shall be placed in the forms gently in single operation to the full thickness of slabs, beams and similar members not dropped from a height. Each layer of concrete shall be compacted fully before the succeeding layer is placed and next batch shall follow the first so closely that the succeeding layer shall be placed and fully compacted before the layer immediately below has taken an initial set.


The concrete after placing shall be consolidated by power driven vibrators, the use of which shall be compulsory. 


Vibration shall begin as soon as one batch of concrete has been placed and shall proceed continuously until the entire section being poured has been thoroughly vibrated. The vibrating element shall be inserted into the concrete at the point of deposit and in areas of freshly placed concrete. The time of vibration at one point shall be of sufficient duration to accomplish thorough consolidation, complete embedment of the reinforcement, the production of smooth surfaces free of honeycombing and air bubbles and to work the concrete into all corners of the forms. However, vibration shall not continue to the extent that the pools of grout are formed. Points of vibration shall be spaced across a given pour no farther apart than the radius over which vibration is visibly effective and shall be applied close enough to the forms to positively vibrate the surface at the face of the forms. The vibration elements shall not be dissipated in lateral motions but shall be concentrated vertically, consolidating the concrete. The vibrating elements shall be inserted in the concrete mass sufficiently enough to vibrate the entire depth of each layer effectively in as nearly vertical position as possible. It shall be withdrawn completely from the concrete before being advanced to another point. 


To secure an even and dense surface, free from aggregate, vibration shall be supplemented by working by hand in the corners of forms and along surfaces while the concrete is plastic.


A sufficient number of spare vibrators shall be kept readily accessible to the place of deposition of the concrete to assure adequate vibration in case of break down of those in use. Plain concrete in foundations shall be placed in direct contact with the bottom of the excavation. The concrete shall be deposited in such a manner as not to be mixed with the earth. Plain concrete also shall be vibrated.


Concrete placed below the ground shall be protected from falling on earth during and after placing. Concrete placed in ground containing deleterious substances shall be kept free from contact with such ground and with water draining there from during placing and for a period of seven days or as otherwise instructed thereafter. Appropriate measures shall be taken to protect immature concrete from damage by debris, excessive loading, abrasion, vibrations, deleterious substances, ground water mixing with earth or other materials and other influence that may impair the strength and durability of the concrete.

4.18 
CURING


After the concrete has begun to harden that is about 1 to 2 hours after its laying, it shall be protected from quick drying by moist bags. After 24 hours of laying of concrete, surface of the slabs shall be cured by flooding with water or by covering with neat absorbent materials for a minimum period of 14 days after concreting. The top surface of slabs shall be kept flooded with water at all times till the curing period is over. Columns, walls and beam sides and other surfaces shall be completely covered by old gunny bags and kept thoroughly wet continuously for the period specified for curing, as specified in BIS 456.


Nominal Curing Period : Seven days is the minimum curing period for all cast in place concrete under normal weather conditions ( temperature around 25 to 27 deg.C. and normal wind speed.


This period shall be extended to a minimum of 10 to 14 days under hot weather or drying wind conditions.
4.19 
CONCRETING DURING EXTREME WEATHER


Concreting during extreme (hot or cold) weather shall be done as per BIS : 7861 part 1 & 2 with the following specifications over ruling the BIS : 7861 Part 1 & 2. In very hot weather, precaution shall be taken to see that the temperature of wet concrete does not exceed 38 degree c. while placing.

4.19.1
HOT WEATHER CONCRETING


PREPARATION


Well in advance of concreting, preparation shall be done with necessary equipment and materials as under:-


Ample water supply for curing and sprinkling over subgrades, wood forms, reinforcing steel, aggregates etc.


Tarpaulins or polyethylene sheets and lumber sunshades and wind breaks.

4.19.2
Scheduling


The work shall be scheduled so that concrete is placed in position with least delay. During extremely hot periods, concreting work shall be started in the afternoon to take advantage of lower evening temperature and wind.

4.19.3
COOLING OF MATERIALS


All materials used for concreting shall be kept cool at the temperature specified in BIS : 7861 by storing them in shade wherever possible, sprinkling coarse aggregate with water and protecting water supply from direct sun rays. Mixing water shall be chilled in very hot weather by refrigeration or by using ice as part of mixing water. The ice should be melted by the time the concrete is discharged from the mixer.

4.19.4
MOISTENING


For concrete on ground, the sub-grade shall be dampened the evening before the concreting. However prior to placing concrete there should be no standing water or puddles on the sub-grade. Reinforcing steel and wood forms shall be thoroughly moistened just before placing concrete.

4.19.5
TEMPORARY COVERS


Immediately after the concrete is placed, vibrated and levelled temporary covers such as burlap shall be placed over the fresh concrete and kept continuously wet. When ready for floating and/or final finish, uncover only a small section immediately ahead of the finishing. Cover again at once after final finish and keep the cover wet.

4.19.6
PROTECTION FROM WIND AND SUN


When high winds also prevail along with hot weather, the fresh concrete shall be protected by placing a windbreaker on the windward side. On hot days, the concrete shall be protected from direct sunlight by erecting a sunshade or by taking advantage of the shade from near by buildings or trees if any.

4.19.7
CURING


As soon as the concrete surface is hard enough to resist marring, curing shall be started. The concrete shall be kept covered with polyethylene film, water proof paper, or water holding materials such as straw, or burlap or by spraying or a curing compound. If curing compound is used it should be applied after final finishing. Care should be taken that adequate and uniform coverage is obtained.


The concrete surface shall be kept constantly wet. The curing shall be continued for a specified number of days.

4.19.8
RECORDING WEATHER CONDITIONS


Weather conditions like humidity, temperature, wind and clouds shall be recorded and made a part of the permanent job record.

4.19.9
TESTING SPECIMENS


In hot weather it is absolutely necessary that sampling (making and curing of test specimens) shall be done strictly in conformity with standard specifications. Test cubes shall definitely be kept damp and in a shady place. They must receive continuous standard moist work until tested.

4.20 
JOINTS

4.20.1
CONSTRUCTION JOINTS


Construction joints shall in general conform to the relevant clauses of BIS:456.


They shall be made in the positions as specified or elsewhere as approved. Such joints shall be truly vertical or horizontal as the case may be, except that in an inclined or curved member the joint shall be strictly at right angles to the axis of the members.


Construction joints shall be grooved or rebated to an approved profile. The Contractor shall prepare the construction joint strictly as described in the para above and guarantee water tightness of all such joints.


Construction joints shall be made horizontally at the top of the foundations and 75mm below the lowest beam and slabs of small tee and all other beams shall be placed in one operation, but for large beams concrete in the rib upto a level 25mm below the slab-soffit, shall be placed first, concrete in haunches or splays or beams or braces and concrete in the head of adjoining portion of the column shall be placed at the same time as that of the beams or braces. Concrete in splays at the junction of walls and slabs shall be placed at the same time as that of the slab.


When a construction joint is formed, provision shall be made for interlocking with the succeeding layer by the embedment of saturated wooden blocks or strips bevelled on four sides to facilitate their removal prior to the next door, the wooden pieces shall be loosened and removed in such a manner as to avoid injury to the concrete.

4.21 
JOINTS


Joints in all concrete work shall be made as directed by the Principal . Where vertical joints are required these shall be vertical and not the natural slope of the concrete and shall be shuttered as directed. Before fresh concrete is placed against a vertical joint or horizontal joint the face of the joint shall be chipped cleaned, moistened and covered with cement mortar 1:2 or as directed by the Principal immediately before placing of the fresh concrete. Where required, suitable construction or expansion joints shall be provided as shown in the drawings of specified gauge and size as per design and shall be embedded firmly while casting the slabs or other structural parts to be provided with expansion joints. 15 cm overlap shall be provided when the continuous sheets are not available for which no extra payment is admissible. Mastic of approved quality shall be applied on the top of the sheet to cover the gap between the structural elements. Mastic shall have a high melting point and flexibility. The rate includes an overlap of mastic etc. And is payable on the basis of net length available on the price per meter length. No separate payment shall be allowed to the Contractor for forming construction joints or chipping and cleaning them or covering with mortar prior to concreting. When a construction joint is formed, provision shall be made for interlocking with the succeeding layer by the embedment of saturated wooden blocks or strips bevelled on four sides to facilitate their removal prior to the next door, the wooden pieces shall be loosened and removed in such a manner as to avoid injury to the concrete.

4.22 
FAILURE TO MEET SPECIFIED REQUIREMENTS


If any set of cubes fails to satisfy the specified minimum strength requirements, the Principal may order that portion of the structures during the concreting of which the cubes were taken to be subjected to further testing of any kind whatsoever desired by him such as full load testing of the suspected as well as adjacent portions of the structure. The Principal may also reject the work from which the unsatisfactory cubes were taken and order its demolition and reconstruction at the Contractor's cost.

4.23 
CRACKS


Where cracks occur which in the opinion of the Principal may be detrimental to the strength of the construction, the Contractor at his own expense, shall test the slab or other constructions.


If under such load tests the cracks shall develop further, the Contractor, at his own expense, shall dismantle the construction and carry out all consequential work thereto.


Such parts of the structure which develop cracks that are Architecturally unacceptable shall be taken down and replaced by the Contractor at his own cost.


If any cracks shall develop in the concrete construction which in the opinion of the Principal are not detrimental to the stability of the construction and are Architecturally acceptable, the Contractor at his own expense shall grout the cracks with neat cement grout and also at his own expenses and risk shall make good to the satisfaction of the Principal all other building work such as plaster, mouldings surface finish of floors, roofs, ceilings etc which in the opinion of the Principal have suffered damage in appearance or stability owing to such cracks. The decision of the Principal as to the extent of the liability of the Contractor in the above matter shall be final and binding.

4.24 
DEFECTIVE CONCRETE


Should any concrete work be found honeycombed or in any way defective, such concrete shall on the instructions of the Principal be cut out by the Contractor and made good at his own expense.

4.25 
EXPOSED FACES, HOLES AND FIXTURES


On no account shall concrete surfaces be patched or covered or damaged concrete rectified or replaced until the Principal has inspected the works and issued instructions for rectification or replacement.


Bolt holes or any other holes for foundations or for any other purposes shall be moulded, and angles, holdfasts or other fixtures shall be embedded or welded to the reinforcement while concreting, in the positions shown on the drawings or as instructed by the Principal.

4.26 
APPROVAL BEFORE CONCRETING


No concreting shall be carried out by the Contractor until the Principal or his representative has inspected form work and reinforcement and certified in writing that concreting may proceed. Any concrete poured without such prior written approval shall be cut out and removed by the Contractor at his own cost.

4.27 
QUALITY CONTROL


The Principal reserves the right for change in the mix proportions including an increased cement content or a change in the Contractor control procedure or both, should the quality control during progress of the works prove in his option to be inadequate.

4.28 
WORKMANSHIP


All the work shall be true to level, plumb, tolerance and square. The corners, edges and arises in all cases shall be unbroken and finished.

4.29 
PHOTOGRAPHS


The Contractor shall furnish the Principal, the construction Manager and the Architect with photographs showing the progress as directed and completion of the work. These shall be furnished monthly to the Principal, construction Manager and the Architect and shall be of spots indicated by them. No extra payments shall be made for the same.

4.30 
REINFORCEMENT

4.30.1
GENERAL


All steel used in the work shall be as specified in clause for "steel reinforcement".


All reinforcement for concrete work shall be executed in conformity with the RCC drawings supplied and instructions given by the Manager (Projects) and shall be carried out in accordance with Indian Standard specifications. As far as possible the Contractor shall make all efforts to procure and use TISCO / Rathi / Sail TMT Fe 500  bars.


The reinforcement bar bending schedule shall be prepared by the Contractor sufficiently in advance and submitted to the construction Manager for approval.

4.30.2
BENDING


All bars shall be carefully and accurately bent by the Contractor in accordance with BIS 2502-1963 and as per the structural drawings. Special care shall be taken:


To ensure that the depth of the crank is correct as per bar bending schedule and 


To see that the bars are placed in exact positions.


The bars shall not be bent or straightened in any manner which may injure the material.

4.30.3
HOOKS


The ends of the rods shall be bent into semicircular hooks having a radius of not less than four and not more than six bar diameter with an extension beyond the bend equal to at least four times the diameter of the bar at the free end or in case of a 90 degree bend, having a radius of not less than four times the diameter of the bar plus an extension of 12 times the diameter of the bar or as shown in the structural drawings.

4.30.4
LAPPING


As far as possible, bars of the maximum length available shall be used. Laps shown on drawings or otherwise specified shall be based on the use of maximum length by the Contractor. In case the Contractor wishes to use shorter bars, laps shall be provided at the Contractor's cost in the manner and at the locations approved by the construction Manager. Not more than 33% of the bars or as specified in drawings shall be lapped at one section. As and when necessary welded laps shall be provided as specified by the construction Manager.

4.30.5
SPACING, SUPPORTING AND CLEANING


All reinforcement bars shall be placed and maintained in the positions as shown on the drawings. The Contractor shall provide approved types of supports as specified in the drawings for maintaining the top bars of the slab in position during concreting. Pre-cast cover blocks of cement mortar 1:2 about 40 mm. Square and thickness equal to the clear cover specified shall be placed between the bars and shuttering, so as to secure and maintain the requisite cover of concrete over reinforcement.


Annealed steel wire of 1.00 to 1.60 mm. Diameter shall be used as binding wire. All bars crossing one another shall be bound with this wire twisted tight to make the skeleton or net work rigid so that the reinforcement is not  displaced during the placing of concrete.


Bars must be cleaned before the concreting commences. The bars shall be cleaned with dry gunny bags and wire brushed to remove any rusted layer and other impurities before it is used. On no account shall the bars be oiled or painted nor shall mould oil used on the frame work be allowed to come in contact with the bars. Cement wash to steel is permitted. Re-rolled bars shall not be used.


During the placing of concrete the greatest care shall be taken to prevent any displacement or bending of the bars, tie links strips or fabrics.

4.30.6
Cover to Reinforcement :
Care shall be taken to maintain the correct cover to reinforcement as indicated in the drawings.

The maximum cover for reinforcement shall be no greater than that shown on the drawings plus 5mm.


Exposed reinforcement intended for binding with future extensions shall be protected from corrosion as shown in the drawings.
4.30.7
Detailed Bar Bending Schedules :


Contractor has to submit detailed Bar Bending Schedule to the Project Manager for his approval before reinforcement is bent and/ or fixed. 

4.30.7
WELDING OF STEEL BARS AND PLATES

The welding of bars shall be done in accordance with is:816 a, is:2751, is:9417 and as  specified on the drawings and instructions. But welding between the ends of bars in line whereby the stress is transferred across  the weld will not be permitted. No welding shall be done at the bend in a bar.

Following sizes of electrodes shall be used  for lap with longitudinal beads:

Bar diameter (mm)     
6     
10
20
32
40

Electrode size (mm)   
2
2.5 
3.5 
  5 
  5



The thickness of weld shall be 0.2  diameter of the said smaller diameter bar unless otherwise specified in the drawings. The length of longitudinal bead to weld TMT bars shall be 12 diameters of the bar of which not more than half the length shall be permitted for a continuous bead in any case.

4.30.8
ELECTRODES

Electrodes used for welding shall be of the best quality and approved by the Principal. The electrodes shall conform to BIS 814 of 1974.

4.30.9
WELDER

The welder shall be a qualified welder. The welding of mild steel bars shall be done in accordance with BIS: 816 and as specified in the drawings. Before doing the welding at the site the Contractor shall make minimum 3 joints of each type of welding (either butt or lap) and it shall be tested from the laboratory at his own cost. Only after the satisfactory test certificate of joints from the laboratory is received, the Contractor shall be permitted to do the welding. Whenever the welder changes, similar tests shall be carried out on a minimum of 5% of the joints or as required by the Principal testing shall be carried out from the actual joints done at the site and tested for tensile strength. If the joint fails, the work shall be rejected and the Contractor shall replace the joints. Any additional expenditure due to cutting and redoing of the new joints shall be borne by the Contractor. The steel bars shall be perfectly aligned before welding.

4.30.10
MEASUREMENTS


The weight of steel to be paid at the contract rates shall be the weight of bars as per relevant Indian codes and detailed on the drawings including stirrups, ties, spacer bars, chairs and all other steel works specified as reinforcement but excluding binding wires and cover blocks. Laps as specified on the drawings will be paid for. 


Laps required because of the Contractor's use of shorter bars shall not be paid for. No allowance in the weight paid for shall be made for the rolling margin.

4.31 
TESTING


The Contractor shall, at his own cost, arrange and carry out the following tests of materials to be used on the works. The tests shall be carried out in laboratories approved by the Principal. The Contractor is required to make his own suitable arrangement for conducting the tests at the site of work.

4.31.1
AGGREGATE


I. 
Coarse aggregate: coarse aggregate shall conform to the latest BIS : 303 of 1970 for grading the strength and other properties. When required by the construction Manager the coarse aggregate shall be tested for the following in accordance with the procedures specified in latest IS : 383 of 1970.


A) 
Sieve Analysis


B) 
Determination of clay, fine silt and fine dust in aggregates.

 
C) 
Strength of test cubes or cylinders.


D) 
Soundness


E) 
Abrasion Value



II.
Fine aggregates: where required by the construction Manager, the fine aggregate shall be tested for the following in accordance with the latest BIS 383 of 1970.



The sand shall be well graded and when tested by standard sieve shall conform to the following limits of gradation. The gradation shown in the table below are indicative only. The best gradation shall be determined after tests.




Is sieve designation 


     percent passing

 

4.75 mm 
90-100



2.36 mm 
75-100



1.18 mm 
 55-90



600 micron 
 35-59



300 micron 
   8-30



150 micron 
   0-10


In addition to the above gradation, the sand shall have a fineness modulus, within the limits determined by the Principal and shall contain more than 10% by weight of fine grains passing through no. 100 sieve. 


Normally aggregate shall be tested to determine its suitability with reference to strength of test pieces of  concrete as described in BIS - 383.

4.31.2
WATER


Before starting the work and whenever the quality or source of water changes and retesting is required by the Principal the water shall be tested for its chemical and other impurities to ascertain its suitability for use in concrete mix. The testing of water shall be carried out at the Contractor's expense.


Before starting the work, samples of sand and aggregates to be used in the works, shall be tested in an approved laboratory. The laboratory tests shall also be required to indicate suitable mix proportion for obtaining concrete of the specified strength.

4.31.3
CONCRETE TESTS

 
Specimens of the concrete used in the work shall be taken at intervals for crushing strength and density measurements. Test cubes shall be made and tested strictly in accordance with BIS:456-1964 and BIS:516-1964. Six cubes should be made for each sampling, subject to minimum requirements specified in BIS:456-1964. However, cubes shall be taken for all important structural members as directed by the Architect regardless of the quantity of concrete involved in such members or volume of concrete laid on any particular day. They should be taken out of the moulds 24 hours after casting and stored in a moist  condition until the time of test. The Contractor shall carry out the tests as described above under the direction of the Architect. All costs relating to sampling of concrete, preparation of cubes, testing and other incidentals shall be borne by the Contractor.


"Acceptance Criteria for Concrete" listed under BIS:456-1964 shall be classified as substandard concrete. All such substandard concrete shall be removed and replaced with concrete of specified strength at the Contractor's own cost and risk.

4.31.4
FIELD TESTS


As frequently as the Principal requires testing shall be carried out in the field for:


A) Moisture content of sand


B) 
Moisture content of aggregate 


C) 
Silt content of sand


D) Grading of sand 


E) 
Grading of aggregate


F) 
Slump test of concrete


G)
Testing of cubes of concrete the Contractor shall provide and maintain at all times until the works are complete, equipment and staff on site required for carrying out these tests at his own cost.

4.31.5
LOADING TESTS


The Principal shall during the progress of the works or the period of maintenance instruct the Contractor that a loading test or tests be carried out on the works or any part thereof, if in their opinion such a test or tests be deemed necessary for one or more of the reasons herein below specified.


A) 
The site made concrete test cubes failing to attain the specified strength.


B) 
The shuttering for concrete works being prematurely removed.


C) 
Overloading during construction of the works or part thereof.


D) 
Concrete improperly cured.


E) 
If any portion of the work be carried out without prior approval in writing of the Principal or their representatives to proceed with such work.

 
F) 
If concrete is honey-combed or damaged or in the opinion of the Principal, particularly weak in important or critical areas of the structure where weakened concrete will affect the structure to carry design load.

 
G) 
Any other circumstances attributable to alleged negligence on the part of the Contractor which in the opinion of the Principal may result in the works or parts thereof being of less than the expected strength.


The loading tests instructed to be carried out shall be made at the Contractor's own cost whether the results of such tests be satisfactory or otherwise.

 
The following equipment shall be provided by the Contractor at his own cost for carrying out above tests.


I) 
Sufficient number of dial gauges reading upto 1/1000 of an inch with fixed stands.


Ii) 
Sufficient number of strain gauges either mechanical or electrical as specified by the Principal.


All the loading tests shall be carried out strictly in accordance with the instructions of the Principal. Load testing shall generally follow the procedures set out in Indian Standard codes of practice, but the Principal is not bound to follow the Indian Standard codes of practice and in their absolute discretion may issue instructions differing from the procedure set in the Indian Standard codes of practice.


If the result of loading tests are not satisfactory in the opinion of the Principal, he will instruct that the part of the work concerned shall be taken down or cut out and reconstructed to comply with the specifications or that other remedial measures shall be taken to make works secure to the satisfaction of the Principal. The Contractor shall take down or cut out and reconstruct the defective work or shall take remedial measures instructed at his own cost.

4.31.6
TESTING OF REINFORCEMENT STEEL


SAMPLING AND TESTING


Plain or cold deformed or any other steel used as reinforcement in concrete shall be accompanied with manufacturer's quality certificate. Notwithstanding these certificates the steel materials shall be tested for their yield stress, ultimate stress and elongation at failure as and when required by the Principal. The test and test results shall satisfy the requirements of relevant BIS codes.


INSPECTION & TESTING


Every bar shall be inspected before assembling on the works and any defective, brittle, excessively rusted or burnt bars shall be removed. Cracked ends of bars shall be cut out.


Specimens sufficient for three tensile tests per 10 tonnes of bars and for each different size shall be sampled and tested by the Contractor in approved testing house. Batches shall be rejected if the average results of each batch are not in accordance with the specifications. All tests shall be carried out at the Contractor's expense.


As and when required by the Principal and the Architects, the Contractor shall carry out the tests on steel used as reinforcement.

4.32
FORMWORK


GENERAL


The term "formwork" or "shuttering" shall include all forms, moulds, sheeting, shuttering, planks, walers, poles, posts, shores, struts and strutting, ties, uprights,  walling, steel rods, bolts, wedges and all other temporary supports to the concrete during the process of setting. 

4.32.1
TYPES OF SHUTTERING


PLY WOOD SHUTTERING


The Contractor shall provide 19 / 12 mm. Thick shuttering quality plywood of approved make (anchor shuttering plywood  or equivalent approved for such locations as called for by the drawings/bill of quantities). The joints in plywood shuttering shall be located as shown in the relevant drawings or as directed by the Principal. 


STEEL SHUTTERING


The Contractor shall provide steel shuttering for such locations as called for per the relevent drawings and at the direction of the Principal.


Provision shall be made in the shuttering for beams and columns for a pot hole of convenient size so that all extraneous materials that may be collected could be removed.

4.32.2
CAMBER


Formwork shall be designed for the loads and lateral pressures due to dead weight of concrete, superimposed live loads of workmen, materials and plants and for other loads as indicated on the drawings.


Forms shall be designed to have sufficient strength to carry the hydrostatic head of concrete as a liquid without deflection tolerances exceeding the acceptable limits.


Where necessary to maintain the tolerances indicated on the drawings, the formwork shall be cambered to compensate for anticipated deflections due to the weight and pressure of the fresh concrete, and also due to any other construction loads. Unless otherwise shown or specified, the camber shall be provided as below: -


Type of member 
Compression steel 
Camber co-efficient k

 

As % of tensile steel.



Simple span 
 0 % 
0.066

 


50% 
0.037

 

Continuous 
 0% 
0.032



Restrained span 
50% 
0.020



Cantilever 
 0% 
0.086

 


50% 
0.046



Chamber in centimetres =
k * L * 2.54

 


--------------

 


       D

 

Where 
k: 
Camber co-efficient

 


L : 
length of member in metre

 


D:
Depth of member in metre

Contractor must ensure that whilst casting of the floor in multy storied structures the lower floor on which the shuttering is supported is not overstressed beyond the characteristic design imposed load of the floor. It will be necessary to ensure that at least two slabs are supported by vertical staging whilst casting and the two level staging would be kept for such time till the contractor shows by calculations and substantiating by test results that the concrete at the deshuttering age is not overstressed. Contractor must submit a sequence of depropping of the structure to the approval of Project Managers and work shall proceed only on approved and established deshuttering sequence.

4.32.3
ERECTION OF FORM WORKS


Care shall be taken that all form work is set in plumb and true to line and level of camber or batter where required and as specified.


All shuttering shall be adequately strutted, braced and propped to the complete satisfaction of the Principal to prevent deflection under the dead weight of concrete and superimposed live load of workmen and materials. Plank form work shall be so arranged as to permit removal without jarring the concrete. Wedges, clamps and bolts shall be used wherever practicable instead of nails.


Timber surfaces of forms in contact with concrete shall be oiled with form oil without pigment or colouring, of the best quality approved by the Principal. The use of oils which darken the surface of the concrete shall not be allowed. Oiling shall be done before reinforcement has been placed. Care shall be taken that no oil comes in contact with the reinforcement while it is being placed in position. The formwork shall be kept thoroughly wet during. The concreting and the curing. Immediately before concreting is commenced the form work shall be carefully examined to see that all dirt, shaving, saw dust and other refuse has been removed by brushing, washing, and cleaning it. Opening shall be provided in all form work to facilitate cleaning.


All formwork erected shall be approved by the Principal before concreting is started.

4.32.4
REMOVAL OF FORM WORK

 
Unless otherwise permitted in writing by the Principal, the minimum period before striking from work shall conform to Indian standard specifications and shall be as follows 


Vertical formwork to columns, walls, beams 
16 – 24 hrs.


Soffit form work to slabs 
3 days


(props to be refixed immediately after removal of formwork)


Soffit formwork to beams, Lintels, walls openings 
 7 days


(props to be refixed immediately after removal of formwork)


Props to slabs:


Spanning up to 4.5 meter
 7 days


Spanning over 4.5 meter
 14 days


Props to beams and arches:


Spanning up to 4.5 meter
 14 days


Spanning over 4.5 meter
 21 days


The Principal may vary the above period if he considers it necessary for structural stability. Immediately after the forms are removed, they shall be cleaned with a jet of water and a soft brush.

4.32.5
STRIPPING OF FORMWORK


Formwork shall be removed carefully without jarring the concrete, and curing of the concrete shall be commenced immediately.

4.32.6
REUSE OF FORMS


The Contractor shall not be permitted re-use of shuttering of plywood formwork, brought new on the works, more than 14 times for exposed concrete. Reuse shall be permitted only if forms are properly cared for, stored, and repaired after each use. The Principal may, in his absolute discretion, order removal of any forms he considers unfit for use in the works and order rejection of any form he considers unfit for use.

4.32.7
HACKING


Immediately after removal of forms, the concrete surface intended to be either plastered or finished, shall be roughened with brush hammer or with chisel and hammer as directed by the Principal to make the surface sufficiently coarse and rough to provide a bonding key for plaster.


No extra payments shall be made to the Contractor for such work on concrete surface after removal of the formwork.


No payment shall be made for temporary formwork used in concreting, nor for formwork required for joints or bulkheads, in floor or elsewhere, whether such joints are to be covered later with concrete or mastic or other materials.

4.32.8
POCKETS AND OPENINGS


Where boxes, pockets or openings are required (not exceeding 0.1 sqm.) To be formed in the concrete, no deduction shall be made for the area of box or pockets in measuring the area of concrete surface shuttered. In other words the area of shuttering shall be reckoned as if the box of pocket or openings were not present.


However, on measuring the concrete quantity, the volume of the box or pocket shall be deducted. If the area of box or pocket or openings against the shuttered faces exceeds 0.1 sqm. It shall be paid not as a box or pocket or opening but as formwork at the rates for formwork.


No extra payment shall be made for holes to be made in the form work for inserting electrical conduits, hooks for fans etc.

4.32.9
GENERAL DIRECTION FOR FORMWORK


GENERAL

 
Joints in formwork shall be designed to prevent leakage, not only between individual elements forming the panels but also from the horizontal vertical junctions between the panels themselves. Suitable jointing arrangements shall be made in consultation with the Principal. Formwork shall be strong enough to withstand normal handling conditions and should not deform under pressure exerted by the concrete.


Formwork shall be of sufficient and uniform stiffness to prevent excessive variation in vibration characteristics over the area of any panel.


JOINTING FAULTS


Loss of alignment from damaged formwork, poor design, inadequate or excessive tolerances or leakage at joints causing grout loss and discoloration and colour difference between different stages of the work and poor compaction around the corners and inserts shall not be accepted.


STOP ENDS

 
Stop ends as vertical joints in length of formwork shall be carried out as per the instructions of the Principal.


TIES


Tie bolts shall be strong enough to resist inadvertent bending, which can prevent easy withdrawal.


BOLT HOLES


Pattern of bolt holes and fixing shall be as per specified.


CLEANLINESS


When not in use, formwork materials shall always be kept under cover in clean area to minimise the possibility of contamination. Formwork shall always be cleaned on stripping and oiled before erection or re-erection. After erection, the formwork shall be covered to prevent exposure to rain which might remove the mould oil or wash rust scale into prepared surface. After formwork is in place, it shall not be cleaned by hosing down with water. Any further cleaning shall be done with an air hose. Care shall be taken to keep the surface clean during any subsequent steel fixing and formwork operations. Dirt and other materials shall not be allowed to enter the section to be cast.

4.33
 EXPOSED CONCRETE WORK


Where it is desired, directed or shown in the drawings of the Architects, to have exposed fair face finish of the concrete surface without rendering or plastering, and to obtain such surfaces, concrete work shall be carried out by using wood planks, plywood or steel shuttering of approved quality as per relevant BIS codes and directions of the Principal. The concrete surface shall be absolutely free from honey combing exposed offsets, superfluous mortars, cement slurry and foreign matter. The formwork shall be assembled in such a way as to facilitate removal of its parts in proper sequence without any damage to the exposed cement surface and corners etc. No concrete surface shall be rendered or painted with cement or otherwise. The Contractor shall keep skilled staff for special care and supervision to check the form work and concreting so that every member is made true to its size, shape, level and plumb preventing any deformation, sag, bulges, etc. The wood planks, plywood, and steel shuttering used in form work for obtaining exposed surface shall not be used for more than three times in the case of wood planks, six times for plywood shuttering and ten times for steel shuttering respectively. 


It shall have even and smooth contact surfaces and its joints shall be sufficiently watertight or have tongue and groove joints as shown in the drawings to prevent leakage of grout or water. No shuttering shall be allowed for re-use, without the approval of the Principal. All surfaces of timber or steel shuttering in contact with concrete shall, if required be coated with approved shuttering oil without any colour or pigment. The formwork shall be wetted thoroughly to prevent absorption of water from concrete.


The chamfers, bevelled edges and mouldings shall be made in the form itself. Centering used for supporting formwork  shall be of tubular steel. It is not intended to use intricate pattern of formwork. However, the sizes, layout and locations of joints shall have prior approval of the construction Manager and the Architect before proceeding with the laying of concrete. The Contractor shall also take suitable precautionary measures to prevent breaking and chipping of corners and edges of completed work until the building is handed over. No extra payment for finishing exposed surfaces of RCC (all types of surfaces) to the specified pattern, shall be made for such exposed surface as are visible after the completion of the work. Nor will extra payment be made for surfaces covered under false ceiling, skirting, veneering etc.. No extra claim on account of making grooves, drip courses, bands etc. Shall be entertained.

4.34 STEEL SHUTTERING


Steel shuttering should be made according to Latest CPWD Specifications and relevant BIS codes as recommended by President (Projects) of the Principal. The steel plates must be of suitable sizes. Before using the shuttering, the same shall be coated with a standard quality form oil without any pigment or colour. No other substitute shall be permitted. The shuttering shall be so erected, that truly vertical and horizontal joints as shown in the relevant drawings are obtained. In order to obtain clear shuttering lines, gaps between the adjacent plates must be suitably closed. The surface concrete after removing shuttering shall be absolutely free from  honeycombing, offsets, superfluous mortar, cement slurry, other foreign matter to result in the required finish and natural and original face of cement concrete, without rendering with cement plaster. When bolts used for holding the shuttering, cannot be pulled out, the same bolts shall be left in position and the projecting ends must be cut flush with the exposed surface. Skirts and runners shall be of adequate size to avoid buckling. 

4.35
MEASUREMENTS


Unless otherwise specified, payment for formwork shall be on sq. Meter basis of the actual area in contact with the concrete casted. The rate shall be inclusive of all props, struts, bracings, centring, etc. And shall be for all heights/depths unless specifically mentioned. The rate shall also be inclusive of keeping the form work for the full period as required in the relevant clauses, and removing the same after the period is over. 


No deductions shall be made from formwork of main beams where the secondary beam intersects it. Formwork to secondary beams shall be measured upto sides of the main  beams. No deduction shall be made from the formwork to stanchion or column casings as intersections of beam.


No payment shall be made for temporary formwork used in concreting, nor for formwork required for joints or bulkheads, in floors, or elsewhere, whether such joints are to be covered later with concrete or mastic or other material.

SECTION - 5

MASONRY WORK

5.1   
SCOPE 


The Contractor shall furnish all labour, materials tools, equipment, machinery, operations and   related items necessary and required for the full performance of the contract under this section, as shown on the drawings or as specified or reasonably implied or incidental to the construction.                                              


BRICK MASONARY

5.2   
BRICKS


Bricks shall be hand or machine moulded or wire cut as specified, and shall be free from cracks, flaws and nodules of free lime.  Unless otherwise specified they shall conform to BIS  1077.  Bricks should be of uniform, deep red colour, thoroughly burnt but without being vitrified.  They shall be regular in shape and size and shall  have sharp and square  edges and  parallel  faces. Bricks shall emit a clear ringing sound when struck.


Bricks shall have nominal dimensions of 23 cmx11.5 cmx7.0 cm (9" x 4.5"x2 3/4") with a tolerance in dimensions of +5%and shall have  a  "frog" at one  of  the flat  faces  of size 10 cm x 4 cm  x 1.5 cm.

5.3   
CLASSIFICATION OF BRICKS


All brick work  shall be  done in bricks with  an  average crushing  strength  of not less than  75  kg/sqcm. Unless noted otherwise.

5.4  
SAMPLING


For carrying  out tests  for strength,  water  absorption, efflorescence  and dimensional accuracy, samples of  bricks  shall  be taken at random  according  to  the size  of  the lot   as   indicated. Samples  thus taken shall  be  stored in a dry place  until the tests are made.


Brick designation                       lot size                                                sample size

             
100                             more than 50,000 bricks                       
20 brick



75}                    
   more than 1,00,000                                 
20 brick


      50}                                            bricks

5.5  
TESTING


The  following   tests are to be  carried  out  for  bricks  and  the Contractors shall  make such allowances  in  their rates  for brick work. No additional payments shall be made  to  the Contractors on account  of performing these  tests.  The  Contractor shall make arrangements for these tests  to be  conducted  by a recognised laboratory and  submit  test  results to the Principal.


A) 
Dimensional tolerance tests.


B) 
Compressive strength tests.


C) 
Water absorption tests.


D) 
Efflorescence tests.

5.6  
TOLERANCE TESTS  FOR DIMENSIONS


The dimension of bricks, when tested, shall be  within  the tolerance    limit   prescribed   in the relevant BIS.

5.7  
COMPRESSIVE STRENGTH TEST


This test shall be carried out for  bricks intended to  be  used  in  brick works of thickness 23  cm (9") or more.   A minimum of 20 bricks for every 100,000 bricks shall have to be tested for compressive strength. The average crushing strength shall have to  be a minimum of 75 kg / sqcm. The compressive strength of any individual test brick shall not fall below the average strength by 10%. The testing shall be carried out in accordance with the method prescribed in BIS 3495.

5.8  
WATER ABSORPTION  TEST


Average  water absorption shall not  be more than   20%  by weight  when tested by  the  method  prescribed  in  BIS 3495.

5.9  
EFFLORESCENCE TEST


Average  rating  of efflorescence  shall not be  more  than "moderate"  when  tested  in  accordance  with  the  method prescribed in BIS 3495-1966.


When  a set of samples from one lot fails any of the  tests outlined  in  clauses above, the lot  of  bricks  shall  be  treated  as unfit for structural brick work  and  shall not be  used for brick work  of thickness 23 cm (9")  or  more. These  may  however be used for other brick  works  as  per direction   of   the  Principal  with  his   written   consent.  Acceptability  of bricks for any work shall however  be  at  the discretion of the Principal depending on the test results.

5.10  
SOAKING OF BRICKS


All bricks shall be immersed in water for twenty four hours before being put into work so that they will be saturated and will not absorb water from the mortar.
5.11  
MORTAR


Mortar  for  all brick work  shall consist  of  cement  and  clean   sharp  coarse  sand and  shall  conform  to  BIS2250-. Mortars intended to be  used  for  structural  brick  works of thickness 23 cm (9") or  more, shall be mixed in a mechanical  mixer.  As and when required by  the  Principal,  a sample  of   mortar  may  be   tested  for  its   strength, consistency  and water  retentively. The  Contractor  shall have to make arrangements for such tests  from a recognized laboratory  at his own cost and submit the test reports  to  the Principal.  If a mortar mix is found to fail any such test, the  Principal  shall have  discretion to order  demolition  of  the  structure which he feels has been weakened by the  use of  substandard  mortar. The cost of all  such  demolitions and rebuilding shall have to  be  borne by the Contractor.


Proportions of mix for mortars to be  used in various types of brick work shall be as shown in relevant drawings. Mortar  shall be used as soon as  possible after mixing and before   it  has  begun to set and in any  case  within  30  minutes  after water has  been added  to the dry   mixture. Mortar   left unused for more than 60 minutes after  mixing shall be rejected and removed from the site of work.


CEMENT


Portland  cement  to   be  used in  masonry  mortars  shall conform to BIS 269 unless otherwise specified.


SAND


Sand  to  be  used in  masonry mortars   shall  conform  to BIS2116-1965.


WATER


Water  used   for mixing mortars shall conform  to   clause 4.3 of BIS  456-1964.

5.12 
LAYING OF BRICKS


The brick shall be laid in mortar to line, level & shapes shown on the plan, slightly pressed and thoroughly bedded in mortar and all joints shall be properly flushed and packed with mortar and not hollows left anywhere. Brick shall be handled carefully so as not to damage their edges. They should not also be thrown from any height to the ground, but should be put down gently. All courses shall be laid truly horizontal and all vertical joints made truly vertical. Vertical joints on one course and the next below should not come over one another & shall not normally be nearer than quarter of a brick length. For battered faces beading shall be at right angles to the face. Fixtures, frames etc. if any, shall be built in at place shown in the plans while laying the courses only and  not later by removal of bricks already laid. Care shall be taken during construction to see that edges of bricks at sills, heads etc. are not damaged.


The verticality of the walls and horizontally of the courses shall be checked very often with plumb bob and spirit level respectively.


Unless  otherwise specified, all  brick  work    shall   be laid  in  "English  Bond"  with  frog  upwards  and   shall  conform  to  BIS 2212-in general. Half  or   cut  bricks shall   not  be used  except where  necessary  to  complete  the  bond.  In  such  cases closers shall  be  cut  to  the required size  and used  near the ends of the walls.
5.13   
JOINTS


Bricks  shall  be  so laid that all  the joints  are   full  of   mortar.  Thickness  of joints shall not exceed 1.0 cm.  All  face  joints  shall be raked to  a  depth  of  1.0 cm. By  a raking tool during  the progress  of the  work   when the mortar is still green so as to provide proper  key  for the plaster  or  pointing to  be  done,  the  joints  shall  be   struck flush and finished at  the time of laying.  The  face  of the brick work shall be  cleaned on the same   day on  which   the   brick  work  is   laid  and  all   mortar dropping removed  promptly.

5.14   
CURING


All  fresh  brick work shall be  protected from    sun  and rain by  suitable covering when the mortar is green.  After the initial set of the mortar, all brick work shall be kept constantly moist on all faces  for a period of 10 days.

5.15  
SCAFFOLDING


Wherever  specified by the Principal and  for all  face work, double  scaffolding having two sets  of vertical   supports shall  be   provided. For all other  brick   works   single  scaffolding  may be  permitted. In such  cases, the   inner  end  of  the  horizontal scaffolding pole  shall rest in  a hole provided only in the header course. Only  the   header  shall   be   left  out  for  each  pole.  Such  holes   for scaffolding   supports shall, however, not   be   permitted  on brick pillars or columns less than  one  metre in  width  or immediately near the skew backs of  arches,  immediately below  the floor slab, beam bearing, blocks or  bond beams. The holes left  in masonry for scaffolding  purposes  shall be  filled  in by   a  header brick and grouted  in  mortar  after removal of the scaffolding  pole.

5.16  
REINFORCED  BRICK-WORK


Half   brick  work  and 75 mm  (3") thick  brick  partition work shall be done in bricks as specified  with  cement and  coarse  sand mortar. The  walls  shall  be reinforced  with  2  nos 6 mm diameter  mild  steel  round  reinforcing  bars laid  and  embedded in  mortar at every forth course.  Such reinforcements shall  be embedded  in concrete  columns  or masonry walls at  ends by length of 30 cm (12").


Where   necessary   straight   laps may   be  provided   in  these reinforcements  and  lengths of such lap-joints shall  be  30 cm (12").  In any layer  the lap joints in the  bars  shall  be  staggered  by a minimum of 30 cm (12"). Laps  on any  two  consecutive layers shall not be  in one  vertical plane  and they  shall be  staggered  by a minimum  of  one  metre. 

5.17 
PAYMENT FOR BRICK WORK 


Payment  for brick work shall be made on cubic meter  basis on  the volume of actual work done, the thickness  of  wall being  calculated on the basis of nominal brick  length  or  breadth  only  as the case may be for wall  less  than  one  brick thickness payment shall be made on sq. Meter basis of the net area of brick work.  Payment shall include cost of providing and fixing reinforcement wherever specified. 


Brick work in cavity wall shall be included and measured with general brick work in respective item such as 9" brick work/ half brick work/exposed brick work. The width of cavity shall not be measured.


The forming of the cavity shall be given in square metres stating the width of the cavity and shall include the metal ties/bonding unit specifying the numbers per square metre.


Labour and material for closing cavities at the jambs, sills and heads of opening shall be as described and measured in cum and paid with  9" brick work.


The item shall include use of device for keeping cavity clear and forming the requisite weep and vent holes and nothing extra on this account shall be payable.


The insulation if provided will be measured in sqm and paid separately in respective item


Deduction for voids shall be as per BIS:1200.  The rate of brick work shall include scaffolding and all items mentioned above and no extra payment shall be made for cutting bricks if required either for openings or for rounding or for insertions or for recesses.


The dowels for anchorage shall not be measured separately and shall be paid for under this item.

5.18
CELLULAR LIGHTWEIGHT CONCRETE ( CLC ) / AUTOCLAVED AERATED CONCRETE ( AAC )
5.18.1
SPECIFICATIONS


CLC / AAC Blocks can meet the requirement of DIN standards, as well as Indian standard  specifications.

5.18.2
STRENGTH & STABILITY 


Unless other wise specified the design and construction  of cellular concrete masonry walls shall conform generally to the requirements of relevant BIS codes.

5.18.3
DESIGN DETAILS


Coursing and bonding Blocks should normally be coursed to give a half-bond, but a third bond is also satisfactory. At wall ends and at door and window opening, a minimum cut blocks length  of 150mm. should be used.  A full-length  block should be used under lintel bearings.  Blocks should be laid in accordance with the recommendations of relevant BIS codes – 6041.


Corners should be fully bonded.  At intersection, blocks worked should be butt jointed.

5.18.4
MORTARS & CONSTRUCTION


1.
For CLC / AAC. masonry the jointing mortars are recommended as per suitability  of ingredients available in the area.

a. Cement Mortars 1:1:6 (1 cement : 1 flyash : 6 coarse sand) using Portland cement. and wall surface to be wetted with dilute cement slurry.  The approved plasticiser  can be used for thinner joints.  Heavy watering is not necessary on  Block masonry.  Spray pumps or water in buckets are found satisfactory for curing.

b. CLC / AAC block masonry shall be laid in stretcher bond / staggered joints as normally done for half brick masonry. Each block shall be set with mortar and vertical face tilled thoroughly with a cream of mortar as specified under the respective item. The walls shall be taken up truly plumb. All courses shall be laid truly to horizontal and vertical joints shall be truly vertical. Vertical joints in alternative courses should come directly one over other. Thickness of CLC / AAC block courses shall  be kept uniform. 

c. Before commencing the CLC / AAC block masonry, the contractor shall conform to other trades to ensure that all pipe conduits, drains, sleeves, bolts, hangers, or any other material necessary to be installed in the CLC / AAC block masonry work at the time it is built have been fixed or provided for.


2.
For staggering or breaking the vertical joints in masonry,  specification of ordinary brick masonry shall be followed as guidance.


3.
The cutting of blocks is done by carpenter’s saw.  (Hand Saw)

4. The grooves for electrical conduits or other piping can be made by sharp edge chisel or by scrapping tool for conduit grooves.

5.18.5 JOINTS 
CLC / AAC block shall be laid such that all joints are full of mortar and thickness of joints shall be not more than 10mm. The face shall be racked to a minimum depth of 8mm by a racking tool during the progress of work when the mortar is still green, so as to provide proper key for the plastering. The face of CLC / AAC block masonry work shall be kept clean and mortar dripping removed.


5.18.6
FIXTURES IN MASONRY

The fixing of various fixtures like door & window frames, wash basins, Electrical fittings etc.  can be done as in brick masonry.  However, for faster & mass construction job different rawl plugs & screws are recommended as per their strengths. The  door/window frames & sanitary fittings are fixed by dash-fasteners (Metallic) of different pulling  & vertical holding strengths as per requirements.

5.18.7
ESSENTIAL FEATURES


1.
Superior Compressive Strength: Higher strength to weight ratio as compared to conventional building materials.  This result in economy in construction without compromising on strength  not less than 40kg/cm2


2.
Precision : Special machines precast  CLC / AAC elements with millimetric precision, helps in an achieving precise architecture design dimension.  Also  eliminates the need for mortar to fill in gaps and jagged edges while the perfectly fitted surfaces are amenable for direct application of thin finishes.


3.
High Thermal Insulation :  which automatically cuts cost not only on installation of cooling and heating system but on recurring energy costs by as much as much as 40%.  K value of CLC / AAC = 0.132w/mk as per DIN: 52612.


4.
Excellent Fire Resistance : Thermal insulation is four times better than of bricks and ten times better than RCC, CLC / AAC makes it fire proof upto 1,200 degrees Centigrade.  Class O material, No emission of toxic fumes in case of fire, ideal to use as partition panels.


5.
Sound Absorption Coefficient (Hz) : 0.1at 125 mean frequency  Hz. to 0.34 at 4000 mean frequency  Hz. ideal for use in areas of noise, pollution,  like cinema hall, studios, railway stations, airports etc.


6.
Sound Reduction index :  dB : 37 to 49 dB (depending on thickness).


7.
Light weight :  with a dry density of  650kg/m3  for blocks and 750kg/m3 for slabs gives a tremendous advantage to the design engineers to reduce the total dead load of structure & achieve savings in structural costs.

SECTION - 6

FINISHING
6.1.0
PLASTERING
6.1.1
GENERAL 

Plaster as herein specified shall be applied to all internal and external surfaces where called for. Glazed tile dado, terrazzo dado and other wall finishes shall be provided where indicated on drawings and schedule of finishes. Areas called for on drawings and typical shall be considered to apply to appropriate adjoining areas whether indicated or not. 

All plaster work and other wall finishes shall be executed by skilled workmen in a workman like manner and shall be of the best workmanship and in strict accordance with the dimensions on drawings subject to the approval if the Architect.

6.2
WALL PLASTER 

The primary requirement of plaster work shall be to provide an absolutely water tight enclosures, dense, smooth and hard and devoid of any cracks on the interior and/or exterior. The Contractor shall do all that is necessary to ensure that this objective is achieved. All plastering shall be finished to true plane, without ant imperfections and shall be square with adjoining work and form proper foundation for finishing materials such as paint etc.

Masonry and concrete surfaces which calls for application of plaster shall be clean free from efflorescence, damp and sufficiently rough and keyed to ensure proper bond, subject to the approval if the Architect. 

Wherever indicated by the Architect all joints between concrete frames and masonry in filling shall be expressed by a groove cut in the plaster. The said groove shall coincide with the joinery beneath as directed. 

Galvanised chicken mesh 300 mm wide (24 gauge,12mm size) to be provided at junctions of brick / foam block masonry and concrete members, to  be plastered or cladded and other locations as called for, properly stretched and nailed ensuring equal  thickness  of  plaster on both sides of mesh. No extra  separate   payment shall be made for providing and fixing chicken mesh.

6.2.1
CHASING AND BREAKAGE 
All chasing, installation  of conduits, inserts, boxes etc. shall be completes before any plastering or other wall finish is commenced on a surface. No chasing or cutting of plaster or other finish on a surface shall be permitted. Broken corners shall be cut back not less than 150mm  on both sides and patched with plaster of paris as directed. All corners shall be rounded to a radius of 8mm or as directed by the Architect. 

6.2.2
MATERIALS 
· CEMENT : As specified under concrete work.

· WATER    : As specified under concrete work.

· SAND        :  For internal plaster - washed fine sand.

· WATERPROOFING  COMPOUND :   CICO No. 1 or approved equal. 

6.2.3 PROPORTIONS 

The materials used for plastering shall be proportioned by volume by means of gauge boxes. 

6.2.4
PREPARATION OF  SURFACE 

 The joints in all walls both existing and freshly built shall be raked to a depth of 15mm, brushed clean with wire brushes dusted and thoroughly washed and thoroughly wetted before starting plaster work. Concrete surfaces to receive  plaster shall be roughened by hacking over the entire surface so that the skin of the concrete is completely removed, as approved by the Architect to ensure proper key for the plaster.


All putlog holes in brick work and junction between concrete & brick work shall be properly filled in advance. Joints in brick work shall be racked about 10 mm and concrete surface hacked to provide the grip to the plaster. Projecting burns of mortar formed due to gaps at joints in shuttering shall be removed.

6.2.5
MORTAR  MIXING 

Mortar shall be prepared as specified under “Brick Work”.. It shall be made in small quantities, as required, and applied within 15 minutes of mixing.

6.2.6
APPLICATION  
Plastering shall be started from top and worked down towards floor. All put-log holes shall be properly filled in advance of the plastering as the scaffolding  is being taken down. To ensure even thickness and true surface, plaster about 150 x150mm shall be first applied, horizontally and vertically, at not more than 2 meters intervals over the entire surface to serve as gauges. The surfaces of this gauged areas shall be truly in plane of the finished plaster surface. The mortar shall then be laid on the wall, between the gauges with trowel. The mortar shall be applied in a uniform surface slightly more than the specified thickness. This shall be beaten with thin strips of bamboo about one meter long to ensure through filling the joints, and then brought to a true surface, by working a wooden straight edge reaching across the gauges, with small upwards and side ways movements at a time. Finally the surface shall be finished of true with trowel or wooden float according as a smooth or a sandy granular texture is required. Excessive trawling or over the working the float shall be avoided. 

All corners, arises, angles and junctions shall be truly vertical and horizontal as the case may be and shall be carefully finished. Rounding or chamfering corners, provision of grooves at junctions etc.. where required shall be done without any extra payment. Such rounding, chamfering or grooving shall be carried out with proper templates or battens  to the sizes required.
6.2.7
CURING 

Finished plaster shall be kept wet for at least 10 days after complete. In hot weather, walls exposed to sun shall be screened with  matting kept constantly wet or by any other approved  means.

6.2.8
SCAFFOLDING 

Scaffolding for carrying out plastering work shall be double scaffolding having two sets of vertical supports so that the scaffolding is independent of the walls.

6.3.0
SAND FACED PLASTER

The surface shall be prepared as above.

6.3.1
UNDER LAYER

Under layer plaster as per sub head 6.2.6 Application and the surface shall be kept wet till the top coat is applied.

6.3.2
TOP COAT 


The top coat shall be applied after under coat has sufficiently set but not dried, and in any case within 48 hours and finished smooth. The finished surface of the second coat shall be roughened with cork sheet trowels and finally finished with a soft cloth pad to get uniform granular surface. 

6.4
ROUGH CAST PLASTER

Except for the finishing coat the surface shall be prepared and base coat of plaster applied.


Finishing coat of mortar shall be in proportion of one part of cement and one part of specially selected and graded sand and one part of gravel of 3 to 6 mm size. It shall be flung upon the first coat with large trowel size to form an even and decorative coat. The work shall generally conform to clause 16.5 of I.S. 1661-1960. The thickness of the coat shall be about 12 (1/2"). It shall be cured for seven days.

6.5
CEILING  PLASTER 

Plaster to ceilings, soffits, of stair flight slabs and similar locations, where called for, shall be 6mm thick and comprise of one cement and four parts of clean fine sand.

6.5.1
PREPARATION OF SURFACE 

The surfaces to be plastered shall be prepared as called for earlier. The surface shall be brushed, swept clean and thoroughly wetted before plastering.

6.5.2
APPLICATION 

Mortar shall be applied firmly, pressed to the surface, rubbed and finished to a smooth and even surface subject to the approval of the Architect.
6.5.3
CURING 

Finished plaster shall be kept wet for atleast ten days after completion. 

6.6
PRIMING COAT ON WOOD, IRON OR PLASTERED SURFACE

6.6.1
WOODEN SURFACE 

The wood work to be painted shall be dry and free from moisture.


The surface shall be thoroughly cleaned. All unevenness shall rubbed down smooth with sand paper. Knots, if any, shall be covered with preparation of red lead made by grinding red lead in water and mixing with strong glue sized and used hot. Appropriate filler material with same shade as paint shall be used where specified.


The surface treated for knotting shall be dry before painting is applied. After the priming coat is applied, the holes and indentations on the surface shall be stopped with grazier’s putty or wood putty. The primer shall be prepared on site or shall be of approved brand and manufacturer as specified in the item. Paint shall be anti-corrosive bitumastic paint, aluminium paint or other types of paint as specified in the description of the item. Stopping shall not be done before the priming coat is applied as the wood will absorb the oil in the stopping and the later is therefore liable to crack.

6.6.2
IRON AND STEEL SURFACE 

All rust and scales shall be removed by scarping or by brushing with steel wire brushes. Hard skin of oxide formed on the surface of wrought iron during rolling which become loose by rusting, shall be removed. All dust and dirt shall be thoroughly wiped away from the surface. If the surface is wet, it shall be dried before priming coat is undertaken.

6.6.3
PLASTERED SURFACE

The surface shall ordinarily not be painted until it has dried completely. Trial patches of primer shall be laid at intervals and where drying is satisfactory, painting shall then be taken in hand. Before primer is applied, holes and undulations, shall be filled up with plaster of paris and rubbed  

6.7
PAINTING WITH READY MIXED PAINT/SYNTHETIC ENAMEL PAINT
  6.7.1
PAINTING ON  NEW SURFACE 


The surface which has not been painted earlier, or the paint has been removed by paint remover, burning, caustic soda etc. shall be considered to be new surface.

6.7.2
PREPARATION OF SURFACE
6.7.2.1 IRON AND STEEL WORK 

The priming coat shall have dried up completely before removed by scrapping or by brushing with steel wire brushes. All dust and dirt shall be carefully & thoroughly wiped away.

SECCTION - 7
 FLOOR FINISHING

7.1
IPS FLOORING


Flooring of specified thickness shall be laid in pattern including the border/ or as given in the drawings or as directed by the Architects. The panels shall be of uniform size and no dimension of panel shall exceed 2m and the area of panel shall not be more than 2 sqm. 

7.1.1
STRIPS 

Cement concrete flooring shall be laid in one operation using glass / aluminium / PVC / brass strips or any other strips as required as per drawing or instructions of the Architects, at the junction of two panels.  4mm thick glass strips / 2mm PVC strips / 2mm aluminium or brass strips shall be fixed with their tops at proper level, giving required slopes. Cost of providing and fixing shall be included in the rate of concrete.

7.1.2
CONCRETING  


Cement concrete of specified mix ratio shall be placed in the panels and be levelled with the help of straight edge and trowel. The blows shall be fairly heavy in the beginning but as consolidation takes place, light rapid strokes shall be given. Beating shall cease as soon as the surface is found covered with a thin layer of cream cement mortar. The evenness of the surface shall be tested with straight edge and made true to required slopes. While laying concrete, care shall be taken to see that the strips are not damaged/disturbed by the labourers. The tops of strips shall be visible clearly after finishing with cement slurry.

7.1.3
SHUTTERING 

The panels shall be bounded by angle iron or flats. The angle iron/flat shall have the same depth as the IPS flooring. These shall be fixed in position in position, with their top at proper level giving required slopes. The surface of the angle iron or flats, to come in contact with concrete shall be smeared with non-sticking oil before concreting. The flooring shall butt against the un plastered masonry wall.

7.1.4
FINISHING  

The finishing of the surface shall follow immediately after the cessation of beating. The surface shall be left for sometime, till moisture disappears from it or surplus water can be mopped up. Use of dry cement or cement and sand mixture sprinkled on the surface to stiffen the concrete or absorb excessive moisture shall not be permitted. 


Fresh cement shall be mixed with water to form a thick slurry and spread at the rate of 2kg of cement over an area of one sqm of flooring while the flooring concrete is still green. The cement slurry shall then be properly processed and finished smooth.

7.1.5
CURING 


The curing shall be done for a minimum period of ten days. Curing shall not be commenced until the top layer has hardened. Covering with empty gunnies shall be avoided as the colour of the flooring is likely to be remnants of cement dust from the bags.

7.2
IPS WITH METALIC HARNER TOPPING

7.2.1
METALIC HARDNER COMPOUND


The compound shall be of approved quality consisting of uniformly graded iron particles, free from non-ferrous mettalic particles, oil grease sand, soluble alkaline compounds.

7.2.2
UNDER LAYER 


Cement concrete flooring (IPS) of specified thickness and mix shall be laid under layer. The top surface shall be roughened with brushes while the concrete is still green and the forms shall be kept projecting up 12mm over the concrete surface, to receive the metalic hardening compound topping.

7.2.3
TOPPING


This shall consist of 12mm thick layer of mix 1:2 (1 cement : 2 stone aggregate 6mm nominal size) by volume or as otherwise specified with which  metalic hardening compound  is mixed in the ratio of 1: 4 ( 1 metallic hardener : 4 cement) by weight. Metallic harder shall be dry mixed thoroughly with cement on a clean dry platform. This dry mixture shall be mixed with stone aggregate 6mm nominal size or as specified in the ratio of 1:2 (1 cement : 2 stone aggregate) by volume, and well turned over. Just enough water shall then be added to this dry mix as required for floor concrete.


The mixture so obtained shall be laid in 12mm thickness, on cement concrete floor within 2 to 4 hours of its laying. The topping shall be laid true to provide a uniform and even surface. It shall be laid true to provide a uniform and even surface. It shall be firmly pressed in to the bottom concrete so as to have good bond with it. After the initial set has started, the surface shall be finished smooth and true to slope with steel floats.


The men engaged on finishing operations shall be provided with raised wooden platform to sit on, so as to prevent damage to new work. 

7.2.4
CURING 

The curing shall be done for a minimum period of ten days. Curing shall not be commenced until the top layer has hardened. Covering with empty gunnies shall be avoided as the colour of the flooring is likely to be remnants of cement dust from the bags.

7.3
MARBLE /GRANITE STONE FLOORING

Granite/Marble shall be hard, sound, dense and homogeneous in texture with crystaling texture as far as possible. It shall generally uniform in colour and free from stains, cracks, decay and weathering. The maximum allowable water absorption in 0.5 % by weight.  The contractor shall produce the samples of granites, before procurement, for approval of the Architects/Project Managers.  

7.3.1
DRESSING OF SLABS 

Every stone shall be hand/machine cut to the required size and shape, fine chisel dressed on all sides to the full depth so that a straight edge laid along the side of the stone shall be fully in contact with it.  The top surface shall also be fine chisel dressed to remove all waviness. The sides and top surface of slabs shall be machine rubbed or table rubbed with coarse sand before paving.  All angles and edges of the marble slabs shall be true, square and from chipping and the surface shall be true and plane.  


The thickness of the slabs shall be as specified in the description of the item.  Tolerance of +- 2mm shall be allowed.  In respect of length and breadth of slabs a tolerance of +-5mm will be allowed.

7.3.2
LAYING 

Sub-grade concrete or the RCC slab on which the slabs are to be laid shall be cleaned, wetted and mopped.  The bedding for the slabs shall be with cement mortar 1:4 (1 cement:4 coarse sand) or with lime mortar (1 lime putty: 1 surkhi:1 coarse sand) as given in the description of the item.


The average thickness of the bedding mortar under the slab shall not be less than 12mm preferable 20mm


The slabs shall be laid in the following manner:-


Mortar of the specified mix shall be spread under the area of each slab, roughly to the average thickness specified in the item.  The slab shall be washed clean before laying.  It shall be laid on top, pressed, tapped with wooden matted and brought to level with adjoining slabs.  It shall be lifted and laid aside.  The top surface of the mortar shall then be corrected by adding fresh mortar at hollows.  The mortar is allowed to harden a bit and cement slurry of honey like consistency shall be spread over the same at the rate of 4.4kg of cement per sqm.  The edges of the slab already paved shall be buttered with grey or white cement with or without admix​ture of pigment to match the shade of the paved slab.  It shall then be lowered gently back in position and tapped with wooden mallet till it is properly bedded in level with and close to the adjoining slab with as fine a joint as possible.  Subsequent slabs shall be laid in the same manner.  After each slab has been laid, surplus cement on the surface of the slabs shall be cleaned off.  The flooring shall be cured for a minimum period of seven days.  The surface of the flooring as laid shall be true to levels and slopes as instructed by the Architects/Owner.


The slabs shall be matched as shown in drawings or as instructed by the Architects/Owner.  Slabs which are fixed in the floor adjoining the wall shall enter not less than 12mm under the plaster, skirting or dado.  The junction between wall plaster & floor shall be finished neatly and without variness.

7.3.3
POLISHING AND FINISHING 

Slight unevenness at the meeting edges of slabs than be removed by fine chiselling and finished. 

7.4
GRANITE / SAND STONE CLADDING

7.4.1
Stone

All stone shall be subject to the Architect's review.  Stone rejected for non-conformance to agreed samples or confirmed Shop Drawings shall be removed from the site and replaced with material meeting the Architect's requirement and all of the specified requirements, at no additional cost or time.

All stone shall be carefully selected, from sound stock, and free from defects impairing strength, durability or appearance, such as cracks, seams, starts, holes, flaws or imperfections which have been patched or filled.

Stone shall be uniformly consistent in colour, value, graining texture and other features to the extent inherent in each stone type.

7.4.2
Examination Criteria

All examinations, selections and approvals shall be for the purpose of achieving a quality of material and final appearance of stone work with the greatest possible uniformity and consistency of colour and appearance, and will be based upon the following criteria:

a)
Colour, texture, vein and grain within approved, preselected ranges.  Finishes within approved preselected ranges.

b)
Conformance to confirmed Shop Drawings and details with specified dimensions and tolerances.

c)
Material criteria as specified herein.

d)
Uniformity and consistency of colour, texture, vein and grain in any given total plane (surface) of the building as determined by the Architect.

7.4.3
Laying

The stone shall be wetting before laying. They shall then be fixed with mortar in position without the use of chips or underpinning of any sort. Care shall be taken to match the grains as directed by the Project – in – charge. For purpose of matching the grains, the marble / granite slabs shall be selected judiciously having uniform pattern of veins / streaks. Preferably the slabs shall be those got out the same block form the quarry. The area to be veneered shall be reproduced on the ground and the marble / granite slabs laid in position and arranged in the manner to give the desired matching grains. Any adjustment needed for achieving the best results shall be then carried out by replacing or interchanging the particular slabs. Special care shall be taken to achieve the continuity  of grains between the two slabs one above the other along the horizontal joints. This shall be got approved by the Project – in – charge and each marble / granite slabs numbered properly and the same number shall be marked on a separate drawing as well as on the surface to be veneered, so as to ensure the the fixing of the particular slabs in the correct locations.

For facing the column also the same procedure as mentioned above shall be followed.

Where so desired, the adjoining stones shall be secured to each other by means of gun metal or stainless steel pins of 75mm long and 6mmdismeter or as specified.

7.4.4
Cramps

The stone shall be secured to the backing by means of cramps. The material for cramps shall have high resistant to corrosion under conditions of dampness and against the chemical action of mortar or concrete in which cramps are usually embedded.

Cramps shall be 25 x 6mm and 30 cm long in case of backing stone masonry walls and brick walls thicker than 230mm. In case of backing with brick walls 230mm or less thick RCC members cramps shall be of 25 x 6mm and length as per requirement made out of gun metal or ant other metal specified. Generally the outer length of cramp in half brick work backing shall be 115mm and in one brick work backing it shall be 150mm. The size and design of cramps shall be approved by the Project- in charge. Cramps shall be spaced not more than 600mm apart horizontally. The adjoining stones shall be secured each other by means of gun metal or stainless steel cramps of the specified size. The actual number of cramps and their sections shall be as per requirements of design to carry the loads. The cramps, pins and dowels shall be laid in cement mortar 1: 2 ( 1 cement : 2 coarse sand) and their samples got approved by the Project – in – charge and kept at site. 

7.4.5
Joints

Wet Cladding : All joints shall be full of mortar. Special card shall be taken to see that groundings for veneered work are full of mortar, If any hollow groundings for veneer work detected by tapping the face of stones, these shall be taken out and relaid. The thickness of the face joints shall be uniform, straight and as fine as possible, not more than 1.5mm and in the face face front, the top 6mm deep shall be filled with mortar specified for the pointing.

Dry Cladding : All the horizontal, vertical joints shall be uniform, straight and as fine as possible. All joints shall be filled with non-staining & non- streaking silicon sealent of approved quality as per manufacturers specifications.

7.5.0
CERAMIC TILES IN FLOORING AND DADO
7.5.1
PREPARATION OF SURFACES 

The joints shall be raked out to a depth of at least 15 mm in masonry walls, while the masonry is being laid. In case of concrete walls, the surfaces shall be chipped and roughened with wire brushes. The surface shall be cleaned thoroughly, washed with water and kept wet before skirting work is commenced.

7.5.2
LAYING 

30mm thick plaster of cement mortar 1:4 (1 cement : 4 coarse sand) of mix or as specified shall be applied and allowed to harden. The plaster shall be roughened with wire brushes, or by scratching.


The tiles should be soaked in water, washed clean & a coat of cement slurry applied liberally at the back of tiles & set in the bedding mortar. The tiles shall be tampered & corrected to proper plane & lines. The tiles shall be set in the required pattern and butt jointed. The joints shall be as fine as possible. All the joints shall be grouted with white cement mixed with pigment to match the colour of tiles. Top of skirting or dado shall be truly horizontal and joints truly verti​cal except where otherwise indicated.


Skirting & dado shall rest on the top of the flooring. Where full size tiles cannot be fixed these shall be cut (sawn) to the required size and their edges rubbed smooth.

7.5.3
CURING AND FINISHING 

The joints shall be cleaned of the grey cement grout with wire brush or trowel to a depth of 2 mm to 3 mm & all dust & loose mortar removed. Joints shall then be flush pointed with white cement added with pigments if required to match the colour of tiles. The surfaces shall then be kept wet for seven days.


After curing the surface shall be washed and finished clean. The finished work shall not sound hollow when tapped with a wooden mallet.

7.6.0
KOTA STONE FLOORING
 7.6.1
DRESSING 

Every slab 25 mm thick shall be cut to the required size and shape and fine chisel dressed on the slides to the full depth so that a straight edge laid along the side of the stone shall be in full contact with it. The sides (edges) shall be table rubbed with coarse sand or machine rubbed before paving. All angles and edges of the tiles shall be true, square and free from chipping and the surface shall be true and plane.

7.6.2
PREPARATION OF SURFACE AND LAYING 

The sub-grade concrete or the R.C.C. slab on which the slabs are to be laid shall be cleaned, wetted & mopped. The bedding for the slabs shall be with 20 mm cement mortar 1:4 (1 cement : 4 coarse sand) or with lime mortar (1 lime putty : 1 surkhi : 1 coarse sand) as given in the description of the item except that the edges of the slabs to be jointed shall be buttered with grey cement, with admixture of pigment to match the shade of the slab.

  7.6.3
POLISHING AND FINISHING 

The day after the slabs are laid all joints shall be cleaned of the grey cement grout with a wire brush or trowel to a depth of 5 mm and all dust & loose mortar removed and cleaned. Joints shall then be grouted with grey or white cement mixed with or without pigment to match the shade of the stone slabs. The flooring thus laid shall be grounded evenly with machine as specified in para 3.2 except that (a) first polishing with coarse grade carborandum stone shall not be done (b) cement slurry with or without pigment shall be not be applied on the surface before polishing.

7.7.0
FLAMED / GRANITE STONE FLOORING/BORDER

7.7.1
DRESSING OF STONE SLAB 


Every stone shall be cut to the required size and shape, fine chisel dressed on all sides to the full depth so that a straight edge laid along  the sides of the stone shall be fully in contact with it. The top surfaces shall also be fine chisel dressed to remove waviness. The sides and top surface of slabs shall be machine rubbed. All angles and edges of the slabs shall be true, and plane.


The thickness of the slabs shall be as specified in the description of the item. Tolerance of +- 2mm shall be allowed for thickness. In respect of length and breath of slabs a tolerance of +- 5mm shall be allowed.

7.7.2
LAYING 

Sub grade concrete or the RCC slab on  which stone slabs are to be laid shall be cleaned, wetted and mopped. The bedding for the slab shall be with cement mortar 1:4 (1 cement: 4 coarse sand) as given in the description of the item. The average thickness of the bedding mortar under the slab shall be 20mm and thickness at any place under the slab and not be less than 12mm.


Mortar of the specified mix shall be spread under the area of each slab, roughly to the average thickness specified in the item. The slab shall be washed clean before laying. It shall be laid on top, pressed tapped with wooden mattel and brought to level with adjoining slabs. It shall be lifted and laid aside. The top surface of the mortar shall then be corrected by adding fresh mortars at hollow. The mortar is allowed to harden a bit and cement slurry of honey like consistency shall be spread over the same at the rate of 4.4kg of cement per sqm. The edges of the slab already without admixture of pigment to match the shade of the granite slabs as given in the description of item. 


The slab to be paved shall then be lowered gently back in position and tapped with wooden mallet till it is properly bedded in level with and close to the adjoining slab with as fine a joint as possible. Subsequent slabs shall be laid in the same manner. After each slab shall has been cleaned off. The flooring shall be cured for a minimum period of 7 days. The surface of the flooring as laid shall be true to levels and, slopes as instructed by the Architect.


a)
Slabs which are fixed in the floor adjoining the wall shall be either not less than 12mm under the wooden/plaster skirting or dodo. The junction between wall and floor shall be finished neatly and without waviness.


b)
The finished floor some not sound hollow when tapped with a wooden mallet.

7.8
VITRIFIED TILE


Tiles must conform to 1S4457-1982, ASTM and EN standards.

7.8.1
DIMENSIONS AND TOLERANCES
7.8.2
Thickness:   

· The depth of the grooves on the underside of the tiles shall not exceed 3mm.

· Half tiles for use as full tiles, if manufactured, shall have dimensions which shall be such as to make the half, when jointed together, match with the dimension of a full tile.

Tolerances:  Tolerances on length, width and thickness of the tiles shall be + 2.5 percent.

7.8.3
REQUIREMENTS 

The tiles shall conform to the requirement given in Table 1

TABLE 1:  REQUIREMENTS OF CERAMIC UNGLAZED VITREOUS ACIDRESISTING    

TILES AS PER  IS: 4457-1982.

Sl. No.
CHARACTERISTIC
REQUIREMENT


(i)
Squareness 
The gap between the inner edge





of the square and the adjacent



side of the tile shall not exceed



1mm. per 100 mm. run.

(ii)
Warpage 
+ 2.0mm.





.

(iii)
Water absorption
2 percent, Max



(iv)
Compressive strength
70 N/mm2 (700kgf/cm2  ), Min.



(v)
Flexural strength
20 N/mm2 (200kgf/cm2  ), Min.



(vi)
Resistance to acid
Loss in mass shall not exceed 





1.5 percent

(vii)
Abrasion resistance
i)   Average wear 2mm.Max





ii)  Wear on individual specimen 



       2.5mm. Max

7.9
GLAZED MOSAIC TILE FLOORING, DADO, BAND

The surface to be covered shall be perfectly dry, clean and smooth. The sub-surface should be even.

 
2mm thick rubber latex adhesive shall be spread on the wall by means of toothed trowel. Apply the mosaic sheets of approved pattern setting them in line so as to obtain a correct vertical and horizontal meeting of the joints. Tap the sheets with wooden or rubber trowel to ensure adequate adhesion.


Wet thoroughly with a sponge the backing paper. Wait for the water to seep across and then peel the paper off holding it by a corner.


Fill the joints between the tiles by approved sealents. Clean the tiles carefully with wet sponge and subsequent with a dry sponge.

 The surface should be thoroughly dry before the glazed mosaic tile flooring/dado is laid since moisture can not evaporate once the flooring is laid. 

SECTION 8

STRUCTURAL STEEL WORK

8.1 
GENERAL


Work includes structural steel work as indicated on the structural drawings but is not necessarily limited to :

 
A. 
Procurement

 
B. 
Handling

 
C. 
Stacking

 
D. 
Fabrication

 
E. 
Erection

 
F. 
Placement

 
G. 
Temporary supports and connections

 
H. 
Field bolts and other structural steel accessories

 
I. 
Steel assemblies that are attached to concrete


J. 
Grouting of base and setting plates

 
K. 
Connections - bolting or welding


 L. 
Coating system

8.2 
SUBMITTALS

8.2.1 
PRODUCT DATA


Submit manufacturer's specification and installation instructions for the following products :


A. 
Structural steel including mill certificates and mill test report certified copies including chemical analysis and physical properties as required by the applicable Indian Standards for each consignment of steel.



Where such mill certificates are not available or if the Manager (Projects) feels to substantiate conformance of the mill test reports, the Contractor shall employ an approved testing laboratory to perform the required tests and chemical analysis at his own cost.


B. 
Certification of inspection test report for each production lot indicating proof load, tensile strength and hardness of high strength bolts.



C. 
Submit welding procedure for all welding on the project. The welding sequence and procedure are to minimize the effect of welding shrinkage, residual stresses and to maintain erection tolerances.


D. 
Machine bolts


E. 
Anchor bolts


F. 
Expansion anchor


G. 
Paint


H. 
Shrink resistant grout

8.2.2 
SHOP DRAWINGS


Indicate profile, sizes, spacing and locations of members including


A. 
Fabrication drawings including details of connections


B. 
Size and weight of members


C. 
Assembly, erection and installation drawings and manuals indicating the sequence of work, welding and bolting procedure to be used, cambers for trusses and large span girders shall be shown. 


D. 
Location and detail of anchors, base plates and bearing pads.


E. 
Schedule and anchor bolt setting plans


F. 
Indicate welding connections with welding, symbols and net welding length.


G. 
For composite construction the details and calculations of false work and forms supporting the concrete work in steel structure shall be submitted.

8.2.3
 TEST REPORTS

Submit copies of required quality control test reports and inspections.

8.3 
PRODUCTS

8.3.1 
STRUCTURAL STEEL


Structural steel used in the works other than steel in reinforced concrete, rails and fastenings shall be either of the following type :


A. 
Mild steel conforming to IS :226 - "Structural Steel (Standard Quality" or IS : 2062 - "Structural Steel (Fusion Welding Quality)" - whichever is approved.


B. 
Whenever high tensile steel is specified it shall be conforming to IS : 961 - "Structural Steel (High Tensile)"


C. 
All steel tubes shall be hot finished seamless steel tubes (HFS) of the specified strength and as approved by the Manager (Projects) and shall conform to IS : 1161. Tubes made by other processes and which have been subjected to cold working, shall be regarded as hot finished if they have been subsequently heat treated and are supplied in the normalized condition.


D. 
All hollow steel section for structure use shall be hot finished seamless of grade Yst 310 and shall confirm to IS : 4923.

8.3.2 
THREADED FASTENERS


A. 
All bolts and nuts shall comply with IS : 1367


B. 
Black bolts, nuts and screws shall be in accordance with IS : 1363


C. 
Whenever counter sunk screws are specified, they shall be precision grade, slotted, countersunk head, machine screws conforming to type `R' of IS : 1365


D. 
Wherever high tensile special quality bolts and nuts are specified, they shall comply with provision of IS : 800.


E. 
Coach screws shall be in accordance with IS : 1120 and wood screws shall conform to IS : 451


F. 
All plain washers shall conform to requirements of IS : 2016. Wherever spring washers for bolts, nuts and screws are specified, they shall be in accordance with the provisions of IS : 3063 

8.3.3 
CAST IRON

Cast iron shall conform to IS: 210. All cast iron shall be of best quality and make and as approved by the Manager (Projects)

8.3.4 
CAST STEEL


Cast steel shall conform to IS : 1030. Unless specified otherwise, the steel shall be grade 2 and shall cater for all tests specified in the said standard.

8.3.5 
RAILS


Rails for the cranes shall comply with the requirements of IRST-12-64 or IS : 3443 and shall be of best quality and shall be obtained from an approved manufacturer.

8.3.6 
ELECTRODES


Electrodes used for metal arc welding of mild steel shall be heavy coated type electrodes conforming to IS : 814 (part I & II) and shall be of the best quality approved by the Manager (Projects).

8.4 
HANDLING AND STORAGE


A. 
Structural steel shall be stored out of mud and dirt and proper drainage of the storage area shall be provided. Protect from damage or soiling by adjacent construction operations. 


B. 
Fabricated steel shall not be handled until the paint has thoroughly dried. Care shall be taken to avoid paint abrasions and other damage. Steel work shall be transported in the largest practical lengths and in such a way as not to over-stress the fabricated sections. All pieces bent or otherwise damaged shall be rejected and shall be replaced by the Contractor at his own cost. 


C. 
Storage of fabricated steel at the job site shall be the responsibility of the Contractor. Store material at the job site in a manner which does not overload the existing or newly constructed structures. Protect material against excessive deflection, corrosion or deterioration.


D. 
As far as practicable, stacking of fabricated steel shall be done in sequence of erection. But heavy members shall not be stacked on top of the light ones.

8.5 
FABRICATION

8.5.1 
SHOP DRAWINGS


A. 
The Contractor shall prepare required detailed shop drawings giving complete information necessary for the fabrication of the structures. All information should be clearly given and the drawings shall be in conformity with the best modern practice. A marking diagram allotting distinct identification marks to each separate piece of steel work shall be prepared in sufficient detail to ensure convenient assembly and erection. Symbols used for welding in the drawings shall be in accordance with IS :  813.


B. 
The Contractor shall prepare comprehensive bill of material sheets for each shop drawing giving therein all the items shown on the drawings together with their weights, mark numbers, cutting lengths etc. Three copies of all working drawings and bill of material sheets shall be submitted to the Manager (Projects) for approval. Fabrication shall not commence until the approval of the relevant drawings has been obtained from the Manager (Projects). While the shop drawings prepared by the Contractor and approved by the Manager (Projects) are deemed to represent the correct interpretation of the work to be one, the Contractor is not relieved of the responsibility for accuracy of detailed dimensions shown therein.

8.5.2 
TEMPLATES


A. 
All fabrication shall be in accordance with IS : 800 and IS : 1915. Extensive use of templates shall be made the templates shall be steel bushed where considered necessary by the Manager (Projects). 

B. In case actual members are used as templates for similar pieces, it will be at the discretion of the Manager (Projects) to decide whether such pieces are fit to be incorporated in the finished structure. The Contractor shall arrange for corresponding parts of each unit manufactured from the same drawings to be interchangeable as far as economic manufacturing conditions permit, and shall advise the Manager (Projects) of the precise arrangements made in this respect. 

8.5.3 
STRAIGHTENING


All materials shall be straight unless required to be of curvilinear form and shall be free from twists. If necessary the materials shall be straightened and/or flattened by pressure. Heating of rolled sections and plates for purpose of straightening will not be permitted. Limited straightening may however be effected by local application of heat with a gas torch.

8.5.4 
CUTTING


A. 
Gas cutting shall normally be permitted for mild steel only. Gas cutting of high tensile steel may be permitted provided special care is taken to leave sufficient metal to be removed by machining so that all metal that has been hardened by flame is removed. Gas cutting shall preferably be done by machine. Hand flame cutting may only be permitted subject to the approval of the Manager (Projects). Gas cut edges shall be free of gauge. Any gauges that remain after cutting shall be removed by grinding.


B. 
Rolled sections shall be sawed or flame cut to length. Small plate pieces like gussets may be sheared or cropped to size. Sawing, shearing and dropping shall be clean and free from any distortion. if necessary the edges shall be ground afterwards.


C 
for tubular construction cutting of the pipe and preparation of joint surface shall be done in a neat manner for a good fit up. The ends of the tubes may be flattened or otherwise formed for connections provided that the methods adopted for such flattening do not injure the material. The change of section shall be gradual.

8.5.5 
HOLING


A. 
Holes shall preferably be done by drilling. Punching shall not be resorted to unless previously approved by the Manager (Projects). In any case, punching of holes in materials having a thickness in excess of the connector diameter or in the materials thicker than 16 mm shall not be  permitted. Where punching is permitted the holes shall be punched 3 mm less in diameter than the required size and reamed after assembly to the full size.


B. 
Holes shall be drilled or punched at right angles to surface of the member, not more than 1.5 mm/2.0 mm (as the case may be, depending upon whether the connector diameter is less than or more than 25 mm) larger than the connector diameter. Holes shall not be formed or enlarged by burning or gas cutting. Holes shall be clean-cut within torn or ragged edges. Outside burrs resulting from drilling operations shall be removed. 


C. 
Holes through more than one thickness of material of members such as compound stanchions and girder flanges shall be drilled after the members are assembled and tightly clamped or bolted together. They shall then be separated and burrs removed if so directed by the Manager (Projects).


D. 
Steel members adjustment shall be provided with slotted holes as shown on the drawings. Suitable templates shall be used for proper location of the holes.

8.5.6 
FABRICATION TOLERANCES


Unless otherwise shown on the drawings, the fabricating tolerances shall generally be as follows:


A. 
Compression members shall not deviate from straightness by more than 1/1000 of the axial length between points which are to be laterally supported.



Completed members shall be free from twists bends and open joints. Sharp kinks or bends shall be cause for rejection of material. 


B. 
A variation of 1 mm is permissible in the overall length of members with both ends finished for contact bearing.


Members without ends finished for contact bearing which are to be framed to other steel parts of the structure, may have a variation from the detailed length not greater than 2 mm for members 10 meters or less in length and not greater than 3 mm for members over 10 meters in length.

8.6 
ASSEMBLY

8.6.1 
All connections shall be either bolted or welded as shown on the drawings. The Contractor shall not redesign or alter any connection without prior approval of the Manager (Projects). The component parts shall be assembled in such a manner that they are neither twisted nor otherwise damaged and shall be prepared such that the specified cambers, if any, are provided. Drifting done during assembly shall not distort the metal or enlarge the holes. Poor matching of holes shall be cause of ejection. However, if permitted by the S.O., Holes that must be enlarged due to mismatching shall be reamed.

8.6.2 
BOLTING


A. 
All steel work which is bolted together shall be in close contact over the whole surface. Where two bolted surfaces are to be in permanent contact after assembly, each shall be thoroughly scraped free of loose scales, dirt and burrs and a heavy coat of red oxide, zinc chrome or other approved paint applied after cleaning and drying. 



All bolts shall be provided with washers under the nuts and the washers shall be tapered on the inside of the flanges of RS Joists and channels. Bolts and studs shall project not less than one full thread through the nut after tightening. Unless otherwise specified, the ends of the bolts shall be burred after erection to prevent the removal of nuts.


B. 
High strength bolts shall be used in bearing or friction as shown on the drawings. High strength bolted joints shall be made without the use of erection bolts. Bolts shall be of a length that will extend not less than 6 mm beyond the nuts. Bolts shall be entered into the holes without damaging the thread-members. They shall be brought tightly together with sufficient high-strength fitting up bolts which shall be re-tightened as all the bolts are finally tightened. Bolt heads shall be protected from damage during placing. Bolts that have been completely tightened shall be marked for identification. Bolted parts shall fit solidly together and shall not be separated by interposed compressible materials. The contact surfaces in high strength bolted connections shall be free of oil, paint, lacquer, loose scale or other coatings. The facing surfaces shall be machined flat. 



Final tightening of high strength bolts shall be by turn-of-nut method. Re-tightening shall not be permitted.  Whenever the Contractor intends to use other means of tightening he shall obtain prior approval of the Manager (Projects). 


C. 
Anchor bolts shall be set by use of templates secured firmly in place to permit true positioning of the bearing plates and assemblies. When in drawings anchor bolts are shown to be installed in sleeves, the sleeves shall be completely filled with grout. 

8.6.3 
WELDING


Welding shall be done in accordance with IS : 816


A. 
Welding procedure shall be based on the specific analysis of any given heat of steel (based on the certified mill test reports) and shall be subject to the review of the engineer.


These procedures shall call for one or all of the following:


i. 
Proper bead shape


ii. 
Minimized penetration to prevent dilution of the weld metal with the alloy elements. 


iii. Preheating, controlled inter-pass temperature and controlled heat input


B. 
Welding shall be performed only by qualified and tested welders specifically trained and experienced for the type of job required to execute the welding work to the complete satisfaction of the engineer-in-charge. Welder should have minimum five years of experience in the job of similar nature.


C. 
Use of standard weld symbols as adopted by IS : 813 is mandatory. Pre-qualified joints which are detailed, prepared and welded in accordance with the requirement of IS : 816 shall invariably be used. 


D. 
Structural welding shall not commence untill joint elements are bolted or tacked in intimate contact and adjusted to dimensions shown with allowance for any weld shrinkage that is expected. Welding sequence shall be planned and controlled to minimize undue stress increase or undue distortions in restrained members. Heavy sections and those having a high degree of restraint shall be welded with low hydrogen type electrodes.


E. 
If copper wire spacers are used between two surfaces to be welded to reduce transverse stresses in the weld, care shall be taken that it does not mix with the weld metal. 


F. 
Concave bead shape shall be avoided. Ratio of weld width to weld depth shall preferably vary from a minimum of 1 to 1 to a maximum of 1.4 to 1.




Width of weld

 


-----------------------
= 1 to 1.4

 


Depth of fusion


G. 
Field welding shall not be permitted unless shown on the drawings.


H.
Subsequent to fabrication, the overlapping or contacting surfaces or other closed sections (such as tubular, box section) which are inaccessible to painting shall be seal welded when the end of the tube is not automatically sealed by virtue of its connection by welding to another member the end shall be properly and completely sealed. Before sealing, the inside of the tube shall be made dry and free from loose scale.


I. 
Order of assembly of the tubular sections shall consist of welding the tensile member to the main member first. Compression member shall be cut back to overlap the tensile member and then welded to both of these members. 

8.6.4 
TESTING OF WELD


A. 
All welded connections shall be inspected as per IS : 822


B. 
All welds shall be tested by "Dye Penetration Test" as per current practices.


C. 
At least 25% of the welds shall be tested by "Radiographic Examination" as per IS : 1182 at the locations specified by the Manager (Projects). Percentage of welds to be tested may be increased or decreased by the Manager (Projects) depending on the quality of welds and results obtained for previous weld tests. All expenses on such testing shall be borne by the Contractor.


D. 
Agency for testing of weld shall be approved by the Manager (Projects) prior to testing.


E. 
Defected welds shall be repaired or replaced as decided by the Manager (Projects). The repaired or replaced welds shall be tested using the same method as above. Additionally, when defective welds are found, the cause of the defective welding shall be determined and the Contractor shall institute immediate corrective action.

8.7 
SHOP PAINTING


A. 
All structural steel work shall be thoroughly wire brushed to remove all rust, loose mill scales, dirt and other foreign material. Greasy and oily surfaces shall be cleaned with solvent and dry rags. Unless otherwise specified the Contractor shall not sand blast, flame clear or pickle the steel work prior to painting. The cleaned surface shall be got inspected and approved by the Manager (Projects).


B. 
Within 4 hours of cleaning the surface, a coat of approved priming paint shall be applied, preferably by brushing. Within one week a second coat of approved priming paint shall be applied by brushing or spraying. Each coat shall be allowed to dry thoroughly before the subsequent coat is applied.


C. 
The following shall be thoroughly cleaned but shall not be painted or oiled :

i) 
Members to be encased in concrete.


ii) 
Contact surfaces of welded connections.


iii) Contact surfaces of high - strength bolted (friction type) connections.


iv) Milled surfaces.


v) 
Top surfaces of steel beam flanges to receive shear connectors, but not supporting metal deck.


vi) Members to receive some other special treatment.

8.8. 
SHOP ERECTION


A. 
Steel work shall be temporarily shop erected completely or partially as directed by the Manager (Projects) so that the accuracy of fit may be checked before dispatch. Due notice shall be given to the SO so that the accuracy of fit may be checked for dispatch. Due notice shall be given to the SO when the work is ready for inspection and assembly shall not be dismantled untill it has been inspected and approval obtained.


B. 
The parts shall be assembled with a sufficient number of parallel drifts to bring and keep the components in place. In the case of parts drilled or punched through steel jigs with bushes resulting in similar parts being interchangeable for portion of the steel work, trial assembly shall be carried out to the extent required by IS : 1915.


C. 
All erection marks shall be die -stamped and also distinctly stencilled in paint. The marking shall be as per the marking diagram approved by the Manager (Projects).

8.9 
ERECTION


A. 
As far as possible, the Contractor shall deliver the fabricated steel work to the site in the same sequence as that which he wishes to follow for the erection. Dispatch should be scheduled to avoid cluttering up of the site. The bolts required for erection shall be bagged according to size prior to dispatch.


B. 
All structural work shall be erected in accordance with IS : 800, IS : 806 and IS : 1915 and as per the approved erection drawings. The Contractor shall be responsible for setting out the works. 

The suitability and capacity of all plant and equipment used for erection shall be to the 

satisfaction of the Manager (Projects). These shall be regularly serviced and maintained. Occupational safety practices shall be strictly adhered to and shall be to the satisfaction of the Manager (Projects).


C. 
Individual pieces shall be plumbed, levelled and aligned. Drift pins may be used only to bring together the several parts. They shall not be used in such manner as to distort or damage the metal. Temporary bracing, guy-line and staging shall be provided to ensure proper alignment and to adequately protect all persons, property and to withstand all loadings to which the structure may be subjected during erection.



Attachment of such temporary steel work to the permanent steel work shall only be done with the approval of the Manager (Projects). Temporary steel work shall remain in position until the structure is stable and self supporting and permanently bolted or welded to the satisfaction of the Manager (Projects) after removal of temporary steel work, the permanent structure shall be made good to the complete satisfaction of the Manager (Projects).



No permanent bolting or welding shall be done until proper alignment has been obtained. Erection of the parts with any moderate amount of reaming, chipping or cutting shall be immediately reported to the Manager (Projects). The steel work shall be rejected unless corrective action is approved by the Manager (Projects).


D. 
No erection shall be permitted more than 2 storey above a complete bolted and/or welded floor or above a decked surface.

E. Placement of joists shall not start until the supporting work is secured. Temporary bridging, connections and anchors shall be provided to assure lateral stability during erection. Bridging to steel joists shall be installed immediately after joint erection, before any construction loads are applied. Horizontal or vertical bridging shall be provided in accordance with the type of span of the joists. Ends of the bridging lines shall be anchored at top and bottom chords where terminating to walls or beams. 


F. 
Erection tolerances



The Contractor shall control the erection of steel structures in such a way that in level no components are more than 10 mm out of their correct position nor shall the lines of the structure depart from straightness of plumb by more than plus or minus 3 mm in 3 metres. The error shall be measured from the designed position or level given by the dimensions and coordinates on the drawings.



In structures where movements due to temperature change are considerable the deviations listed above will apply at the mean position of the member being checked. 

8.10 
FIELD MODIFICATIONS


Corrections to accommodate minor misfits in steel structure by moderate use of drift pins and reaming will be permitted. Errors that cannot be corrected by these measures, but require modifications proposed solution. Must be reported immediately to the Manager (Projects) along with Contractor's

8.11 
GROUTING UNDER BASE PLATES

Shrink resistant grouting under base plates shall be done after erection of the structural steel, unless otherwise approved by the Manager (Projects). All bearing plates, bearing assemblies and masonry plates shall be set level and to the elevations shown on plans. These shall be shimmed with approved means and grouted to assure full bearings on the supporting substrata regardless of the tolerances otherwise permitted.


A. 
The grout to be used in superstructure stanchion bases shall be cement mortar 1:2 (1 cement :2 coarse sand) and shall have a 28 days compressive strength of at least 300 kg/sq.cm. The surfaces which are to receive the grout shall be thoroughly cleaned immediately prior to the grouting operation. The grout shall be carefully worked under the base plates. Air pockets in the grout packing shall be avoided. 


B. 
After the grout has had its initial set, the grout shall be cut back flush with the base plate and the surplus grout shall be removed. Before leaving the site the Contractor shall re-tighten the nuts of all anchor bolts.

8.12 
CLEANING AND PAINT TOUCHING

After erection, exposed surfaces of field connections, unpainted areas adjacent to field connections and damaged areas in the shop coat shall be cleaned to the same standards required for the shop coat. These shall then be painted with the same paint used in the shop coat.

8.13 
INSERTS AND EMBEDMENTS


Various steel inserts and embedments are required under the contract to be fabricated, positioned and secured firmly into place inside the formwork prior to concrete being poured. These are also requirements of jointing, threading, bolting and welding inserts and embedments of different concrete and structural steel elements in order to establish structural continuity and connection. 


Great care shall be exercised by the Contractor in executing all aspects of the work related to inserts and embedments including tolerances - so that the final assembly of the concrete elements can meet satisfactorily the continuity and contiguity requirements intended in the structure.

SECTION - 9

WATER PROOFING  

9.0         EXTENT AND INTENT :


The Contractor shall provide all materials,   labour, operations, equipment and incidentals necessary for water proofing of roof and other locations as called for and damp proofing of toilets and kitchens as called for in drawings and other documents.

9.1       WATER-PROOFING 

Water-proofing, damp-proofing shall be installed by specialist approved by the Architects. Installation and materials shall be as per best practice for obtaining damp-proof work and as recommended by manufacturer/specialist agency. Damp-proofing shall not be started untill the surface is smooth, dry and free from dirt, foreign materials and inspected and approved. 

9.1.1       PREPARATION OF SURFACES 

a) Well defined cracks, other than hair line cracks in the roof, shall be cut to a 'V' shape, cleaned and filled flush with cement sand slurry or with cold applied bituminous caulking compound confirming to IS 1580 : 1991. The roof surface shall be re-graded and cured prior to application of water proofing treatment. The surface of roof and related parts to receive the treatment shall be cleaned of all foreign matter by wire brushing and dusting. 

b) In case of lime concrete treatment, the structural roof shall be finished rough to provide adequate bond.

c) Drain outlets shall be suitably placed with respect to roof drainage to prevent accumulation of water. Masonry drain mouths shall be widened 2.5 times dia of the drain, and rounded with cement mortar 1:4. 
9.1.2
GUARANTEE 
Written guarantee in approved form shall be furnished to certify that the damp proofing and water-proofing shall be free from defects of materials and workmanship for a period of TEN years. 

The following types of failures will be judged as defective work :

‘Leakage, failure to stay in place, splitting, pulling loose alligatoring, tearing, undue expansion and contraction, bubbling”

9.1.3       TESTING 
Treated areas shall be tested by allowing water to stand on the areas to a depth of 150mm atleast 72 hours. 

In case of under ground sump or tank , the Contractor shall do the hydro testing in alternative compartments for a period of 10 days .

9.2
DAMP PROOF COURSE

This shall consist of  cement concrete of specified proportions and thickness. The surface of brick or stone masonry work shall be levelled and prepared before laying the cement concrete. Edge of damp proof course shall be straight, even and vertical. Side shuttering shall be strong and properly fixed so that it does not get disturbed during compaction and  the mortar does not leak through. 

Where so specified, water proofing material of approved quality shall be added to the concrete mixture in accordance with the manufacturers specifications stating the quantity of water proofing material in litres or kg per 50kg of cement. 

The concrete mix shall be of workable consistency and shall be tamped thoroughly to make a dense mass. When the sides are removed, the surface should come out smooth with out honeycombing. Continuity shall be maintained while laying the cement concrete layer and laying shall be terminated only at the predetermined location where damp proof course is to be discontinued. There shall be no construction joint in the damp proof course.

9.3
INJECTION METHOD :  PRE CONSTRUCTION

After the excavation the P.C.C. leveling course shall be laid by the Contractor  in proper  level and line. 

As soon as the reinforcement bars are tied up the Contractor shall provide 18mm dia pipe insert by tying it with reinforcement in such a manner as to ensure that the bottom end of the pipe insert remains free from getting choked.  The length of the pipes shall be that of total thickness of raft plus one inch above to protrude from the surface of raft.

After the concrete of raft is placed, the Contractor shall inject the chemical mixed with cement slurry through these network of pipes so that the injection grout will make an impermeable layer between the raft and the course of waterproofing layer laid. After the grouting, the projected pipe ends shall be cut and then filled.

9.3.1
VERTICAL SURFACE 

The vertical surface shall be treated by making pockets on the surface and fixing nozzles of 18 dia pipe pieces and inject the same with chemical mixed with neat cement slurry.  After grouting the pipe nozzles shall be removed and the pockets shall be made good.   

9.4
INJECTION METHOD POST CONSTRUCTION

9.4.1
SPECIFICATION 


The Contractor shall inject  the special chemical with cement slurry through nozzles fixed in holes made at 1.2mm C/C on the area to be waterproofed in the bottom and side walls.  A chemical gola shall be provided at the junction of floors and walls.  The chemical should runs through the hollow and porous sectioned concrete and make the concrete completely watertight on permanent basis.  

9.5   TAPECRETE POLYMER WATER PROOFING

9.5.1
Description of Work :

A.
This section includes the following.

1. Water proofing to toilet areas, sunken areas and other such wet areas.

2. Water proofing to water bodies and/or  pools.

3. Miscellaneous areas noted on drawings.

9.5.2
Quality Assurance

A.
Applicator Qualifications  :  Engage an experienced applicator who has specialized in successfully completing similar work on other compatible projects and who shall be appointed only after prior approval of the Architects.

B. Preapplication Conference  :  Approximately four weeks prior to scheduled commencement of work, meet at the project site with the Architects, and the approved applicator to review the proposed areas where water proofing is to be carried out.  Prepare a draft of the proposed method of working, including method of handling materials, number of workers proposed for the job, procedures for coping with adverse weather conditions, protection of work, etc. and submit to the Architects for approval.

9.5.3
Project Conditions

A.
Weather Condition Limitations  :  Proceed with work only when existing and forecast weather conditions will permit work to be performed in accordance with the manufacturer's recommendations and warranty requirements.  Generally, work may proceed only when temperature is above 100 C

9.5.4
Guarantee

The water proofing work shall be guaranteed for a minimum of 10 years after date of substantial completion.  Submit guarantee in manner and form acceptable to the Architects.

9.6.5
Materials 


Polymer

A.
The polymer shall be Acrylic based Polymer Modified Cementitious Composite Coating system, as manufactured by CICO Technologies India Ltd., under the brand name 'TAPECRETE P: 151 POLYMER' or approved equal.

B.
The cement shall be 'white cement', conforming to IS : 8042

C.
The Epoxy shall be "Techoxy" , a water thinnable epoxy manufactured by Choksey Chemicals Ltd.

9.5.6
Execution


Surface Preparation

 A.
Clean all RCC surfaces to remove all dust , Foreign matters , loose particles or any deposits of contaminants which could affect the bond between the RCC surface and waterproof coating.

B.
Remove all sharp projections and make surface reasonably smooth .

C.
Plaster all brick wall surfaces with 12mm thick 1 : 4 plaster (1 part cement : 4 parts course sand) upto a height of  300mm above the proposed floor finish level.

D.
Thoroughly pre-wet all surfaces at least one hour prior to application of tapecrete coating.

E.
Remove all water from surfaces prior to placing tapecrete coating so that the surface is only damp or surface dry. Standing water or shiny water surface shall not to present under any circumstances.


Application :

A.
For toilets and other such wet areas :

i)
Apply a coat of neat cement slurry primer admixed with unpermeable  compound CH-09 or approved equivalent .

ii)
Apply first coat of tapecrete polymer admixed with white cement in the ratio 1 : 2 (one part tapecrete : 2 parts white cement)

iii)
Apply second coat of tapecrete polymer admixed with white cement in the ratio 1 : 2 (one part tapecrete : 2 parts white cement)

iv)
Seal all corners of floor / walls, junctions of pipes / walls etc. with Epoxy putty.

v)
Apply final coat of tapecrete polymer admixed with white cement in the ratio 1 : 2 (one part tapecrete : 2 parts white cement)

B.
For water tanks and other water bodies :

i)
In addition to the waterproofing treatment of the toilets, an extra putty coat of tapecrete polymer admixed with white cement and silica powder shall be applied on the entire surface to the water bodies.

9.5.7
Curing

A.
After application of final coat of tapecrete, allow to air dry for 6-10 hours.  Do not use any water for curing during this time.

B.

Moist cure for 24 hours by sprinkling  water.

9.5.8
Testing

A.
The treated area of water proofing shall be tested by allowing water to stand on the treated areas for a minimum period of 72 hours.

9.5.9 
Protection

A.
The treated areas shall be protected with 12mm thick cement plaster 1:5 (1 cement : 5 coarse sand) on top and bottom of water proofing.

SECTION   10

EXTERNAL WORKS

10.0
ROAD WORK

	General
	10.01.1

	The contractor shall furnish all necessary supervision, labour, materials, embankments, roadways etc.  both in wet and dry conditions

	Setting out
	10.01.2
	After the site has been cleared, the excavation/fill shall be set out true to lines, curves, slopes, grades and sections as shown on the drawings or as directed by the Manager (Projects).  The contractor shall provide  all labour, survey, instruments  and materials  such as strings, pegs,  nails, bamboos, stones, lime, mortar,  concrete etc. required in connection  with the setting out of works and the establishment of bench marks  and other marks and stakes as long as in the opinion of the Manager (Projects) they are required for the work.

	Stripping & storing top soil
	10.01.3
	When  so directed by the Manager (Projects), the top soil  existing over the site of excavation shall be stripped to specified depths and stored at designated locations for re-use in covering embankment  slopes, cut slopes, berms and other disturbed  areas where re-vegetation  is desired.


	Excavation General
	10.01.4.
	All excavations shall be  carried out in conformity with the directions laid hereunder and in  a manner approved by the Manager (Projects).  The work shall be so done that the suitable materials available from excavation are satisfactorily  utilised as decided  upon beforehand.

While planning or executing excavations, the contractor shall take adequate precautions against soil erosion, water pollution etc.

The excavations shall conform to the lines, grades, side slopes and levels shown on the drawings or  directed by the Manager (Projects).  The contractor shall  not excavate outside the slopes or below  the established grades or loosen any material outside the limits of excavation.  

Subject to the permitted tolerances, any excess   depth  excavated below the specified levels  on the road way shall be made good a the cost of he contractor with suitable material of similar  characteristics to that removed  and compacted as given hereunder.

All debris and loose material on the slopes of cuttings shall be removed.  No backfilling shall be allowed to obtain required slopes excepting  that when boulders  or soft materials are encountered  in cut slopes, these shall be excavated  to approved depth on instructions of the Manager (Projects) and the resulting  cavities  filled with sui9table material and thoroughly compacted in an approved manner.

	
	10.01.5.
	Rock, when encountered  in roadway excavation, shall be removed upto the sub-grade level or as otherwise indicated on the drawings.  Where, however, unstable shales or other similar   materials  are encountered  at the subgrade level, these shall be  excavated to the extent  of 500mm  below the subgrade level or as otherwise specified.  In all cases,  the excavation operations shall be so carried out that at no point on cut formation the rock  protrudes above the specified levels, provided, however that a negative tolerance of 150mm  shall be permissible. 

Where excavation is done to levels lower than those specified, the excess excavation  shall be made good by hand packing  with rubble and chips to the designated  level   and compacting to the satisfaction of the Manager (Projects).

Slopes in rock cutting shall be finished to uniform  lines corresponding to slope lines shown on the drawings or as directed by the Manager (Projects).  Not withstanding  the foregoing, all loose pieces of rock on excavated slope surface, which move when prised by a crowbar, shall be removed.

Where blasting is to be resorted to the same shall be carried  out with all necessary precautions  observed.

Where presplitting is prescribed to be done for the establishment  of a specified slope in rock excavation,   the same shall be carried out as directed  by the Manager (Projects).

	Marsh Excavation
	10.01.6
	The excavation of marshes/swamps  shall be carried out as per the programme laid down by the Manager (Projects).

Excavation  of marshes shall begin at one end and proceed in one direction  across the entire marsh immediately ahead of back filling.  The method   and sequence of excavating and back filling shall be such as to ensure, to the extent practicable, the complete removal or displacement of all much from within  the lateral limits   called  for on the drawings or as staked by the Manager (Projects), and to the bottom of the marsh, firm support or levels indicated.

	Dewatering
	10.01.7
	If water is met with in the excavations  due to springs,  seepage, rain or other causes, it shall be removed by suitable  diversions, pumping  or bailing out and the excavation kept dry  whenever so required  or directed by the Manager (Projects).   Care shall be taken  to so discharge the drained water  as not to cause  damage to the  works,  crops or any other property.

	Disposal of Excavated Materials
	10.01.8
	All the excavated  materials shall be  the property of the  employer.  Where the excavated material  is directed to be used  in the construction of embankment, it shall be directly deposited  at the required location.

All hard materials, such as  hard moorum , rubble etc. not intended  for use in the bank shall be stacked neatly on land as directed by the Manager (Projects)  within the lead specific  for the item, for future  use such as pitching.  Unsuitable and surplus materials not intended for use in any part of the road shall be disposed off as directed by the Manager (Projects).


	Preservation of property
	10.01.9
	The contractor  shall under take all  reasonable precautions for the protection and preservation of any or all existing  roadside trees, drains, sewers,  or other sub-surface drains, pipes, conduits and any other structures  under or above ground, which may be  affected by  construction operations  and which in the opinion of the Manager (Projects)  shall be continued in use without  any change.   Safeguards  taken by he contractor’s negligence, it shall be  replaced or restored to the original condition at his expense. 

	Preparation of cut formation
	10.01.

10.
	The cut formation shall be prepared to receive the sub-grade as directed by the Manager (Projects).

Where material  is in a poor state of compaction (that is, densities less than 95%  of the maximum dry density determined  according to IS:2720-Part VII) is met with at the subgrade level, the same shall be  loosened to a depth of 500mm  removed, replaced, watered and  compacted in 350mm thick loose layers to 95% of maximum laboratory dry density.  Any unsuitable  material encountered  at the formation level shall be removed  to a depth indicated by the Manager (Projects) and replaced with  suitable material  compacted in accordance with relevant clause.

In rocky formations, the surface irregularities  shall be corrected  and the levels brought up  to the specified elevation with sub-base or base material as directed by the Manager (Projects), laid and compacted in accordance with the respective specifications for these materials.



	Finishing operaitons
	10.01.

11
	Finishing operations shall include  the work of properly  shaping and dressing all excavated surfaces.

When completed, no point on the slopes shall vary from the designated slopes by more than  150mm measured at right angles  to the slope, except where excavation  is in rock (hard or  soft) the designated slope should be decided  by the Manager (Projects).  The finishing cut formation shall satisfy the surface tolerances described hereunder.

Where directed, no point on the slopes,  berms and other  disturbed  areas.  Slopes may be roughened  and moistened slightly, prior to the application  of top soil, shall be sufficient to sustain  plan growth,  the usual thickness being from 75mm to 150mm.

  

	Compacting  Original Ground
	10.01.

12
	In all cases, the original  ground shall be  consolidated  by rolling, as directed by the Manager (Projects),  with an 8-10 tonne roller.

Where  filling is required  for roadworks and the height  of the proposed embankment is less than 0.5m  and the  original  ground does not already have at least 95%  of the maximum  dry density as determined in the laboratory, the same  shall be loosened   to a depth of 0.5metre, replaced  watered and compacted in layers not exceeding  250mm  in loose thickness to the maximum dry density of the material determined in accordance  with IS:2720 (Part VII). 

However, before relaying and compacting the loosened  material, the surface below  this level shall be  suitably  consolidated as directed by  the Manager (Projects) using an 8-10 T   power roller all at the cost of the contractor.

Where so directed by the Manager (Projects), any unsuitable  materials occurring  in the embankment foundation shall be  removed  and replaced  with approved  materials, suitably compacted.  Embankment  work shall not proceed until the foundations for embankment  have been inspected  by the Manager (Projects)  for satisfactory condition  and  approved.



	General requirements of  subgrade
	10.01.

13
	In sub-grade  composed  of clay, fine  sand or other soils that may be forced  up into the coarse  aggregate during rolling operations, an insulation layer of granular materials or oversize brick aggregate not less than 10cm  in size of suitable  thickness shall be provided  for blanketing the sub-grade.  

In slushy  soils or in areas that are water-logged, special arrangements shall be designed after testing the properties of the sub-grade soil.  If necessary,   provision for special  treatment required, if any, shall be made in the project and paid for separetely.



	Preparation of formation
	10.01.

14
	Where the filled ground  itself is the subgrade the surface of the formation for the width of sub-base, base shall first be cut to a depth equal  to the combined  thickness of sub-base,  base shall  first be cut  to a depth equal to the combined thickness of sub-base, base and surface courses below the proposed finished level (due allowance being made for compaction).  It shall  then be cleaned  of all foreign substances. 

 Any ruts  or soft yielding patches that appear due to improper drainage conditions, traffic  hauling or from any other cause, shall be  corrected and the sub-grade  dressed  off parallel to the finished profile.  

Where the subgrade is to be specially  prepared by filling above the existing  ground, fill material to be approved by Manager (Projects)  shall be spread uniformly  over the required width in layers and compacted as described hereunder.




	Compaction
	10.01.15
	Where filled ground  itself is the subgrade,  it shall be compacted with a power road roller of 8 to 10 tonnes.  The roller  shall run over the sub-grade  till the soil is evenly and densely compacted and behaves as an elastic mass (theroller shall pass a minimum of 5 runs  on the sub-grade).  All undulations in the surface that develop  due to rolling shall be made good with existing  material or quarry spoils as the  case may be and the sub-grade  re-rolled.

For the sub-grade in fill, each layer shall be thoroughly compacted to achieve 95%  of the maximum laboratory dry density.  Each layer shall  not exceed  250mm  in thickness before compaction.  At least one  measurement of field  density shall be made for each 500 square   metres of compacted area and each measurement shall consist of atleast five field density tests.  Subsequent layers shall be placed only after the finished layer has been tested  as stated above.



	
	10.01.16
	SUB-BASE

	Preparation of sub-grade
	10.01.16.1
	Immediately prior to the laying of sub-base, the sub-grade already prepared  according to clause 12.01.14, shall be re-prepared  by removing all vegetation and other extraneous matter, lightly sprinkled with water, if necessary, and rolled with at least one pass of 8-10 tonne smooth wheeled roller.



	Spreading & Compacting
	10.01.16.2
	The sub base material of grading specified in the contract shall be  spread on the prepared sub-grade  with the help of a drag spreader, motor grader or other approved means.  Immediately, thereafter,  rolling shall be started with 8 to 10 tonnes smooth wheeled rollers or other approved plant.  Rolling shall commence at the edges and progress towards the centre longitudinally except that on super-releaved portions it shall progress from the lower to the upper edge parallel to the centre line of the pavement.  

Each pass of the roller shall uniformly overlap not less than one third of the track made in the preceeding pass.  During rolling the grade and camber shall be checked, and any high spots or depressions which become apparent, corrected by removing or adding fresh material.

Rolling shall be  continued for atleast 8-10 passes.  The surface of any layer  of material on completion  of compaction shall be well-closed, free from movement under  compaction  plant, ridges, cracks or loose material.  All loose,  segregated  or otherwise defective areas shall be made good to the full thickness of layer and re-compacted.  



	
	10.01.17
	WATER BOUND MACADAM BASE COURSE



	Preparation   of base
	10.01.17.1
	 The sub-base to  receive the  water Bound Macadam Base Course   shall be prepared to the  specified grade and camber and made free of dust and other extraneous material.  Any ruts or soft   yielding places shall be corrected in an approved manner and rolled   until firm.  Where Water Bound Macadam Base Course  is to be laid over an exising black topped surface, 50mm x 50mm forrows shall be cut at an angle of 45 degrees  to the centre line of the road at 1 metre intervals in the latter before laying the coarse aggregate.  If the  Water Bound Macadam  is to be laid directly over the subgrade without any other intervening pavement course, a 25mm course  of screenings shall be spread over the sub-grade as directed.



	Spreading Coarse aggregate
	10.01.17.2
	The coarse aggregates shall be spread uniformly upon the prepared base in such quantities  that the thickness of the compacted layer is 100mm for Grading 3.

The spreading shall be done from stockpiles  along the side of the roadway or directly  from vehicles.  In no case shall the  aggregate be dumped in heaps directly on the surface prepared to receive the aggregate nor shall hauling over uncompacted  or partially compacted  base be permitted.

The surface  of the aggregates spread shall be carefully   checked  with templates  and all high or low spots remedied by removing or adding  aggregate as may be required.  No segregation of large or fine particles shall be allowed  and the coarse aggregate as spread  shall be of uniform  gradation with no pockets of fine material.

The coarse aggregate shall not normally be spread more than 3 days  in advance of the  subsequent  construction  operations. 



	Rolling
	10.01.17.3
	Immediately following  the spread of the coarse aggregate, rolling shall be started with three wheeled power rolles of 6 – 10 tonne capacity  or tandem  or vibratory  rollers of approved type.  The weight  of the roller shall depend upon the type of the aggregate  and shall be indicated by the Manager (Projects).  Except on superelevated  portions  where the rolling shall proceed from inner edge to the outer, rolling   shall begin  from the edges gradually  progressing towards centre.  First the edge/edges shall be compacted with roller  running forward and backward.  The roller shall then  move inwards parallel  to the centre line of the road, in successive passes uniformly  lapping preceding  tracks by the least one half width.

Rolling shall be discontinued  when the aggregates are partially  compacted with  sufficient void  space in them to permit application of screenings.  However,  where screenings are not to be applied, as in  the case of crushed aggregates like brick metal, laterite and kankar, compaction shall   be continued  until the aggregates are  thoroughly keyed.  During rolling slight sprinkling of water may be done, if necessary.  Rolling shall not be done when the sub-grade  is soft or yielding or when it causes a wave like  motion in the sub-grade or sub-base course.

The rolled surface shall be checked transversely and longitudinally with templates  and irregularities  corrected by loosening the surface, adding or removing  necessary amounts of aggregate and re-rolling  until the entire surface conforms to  desired camber  and grade.  In no case shall the use of screenings be permitted to make up depression. 



	Application  of Screenings
	10.01.17.4
	After the coarse aggregate has been rolled as specified in 12.01.17.3, screenings to completely fill the interstics shall be applied gradually over the surface.  These shall not be damp or wet at the time of  application.  Dry rolling shall be done while  the screenings are being  spread so that vibrations  of the roller cause them to settle into the voids of the coarse aggregate.  The screenings shall  not be dumped in  piles but  be spread uniformly  in successive this layers either by the spreading motion   of hand shovels  or by  mechanical spreaders, or directly from trucks.  

Trucks operating  for spreading  the screenings  shall be so driven as not to disturb the coarse aggregate.

The screenings shall be applied at  a slow and uniform rate (in three  or more applications) so as to  ensure filling in all voids.  This shall be accompanied by dry rolling and brooming with mechanical brooms, hand  brooms or both.  In  no case shall the screenings be applied  so fast and thick  as to form cakes or ridges  on the surface in such a manner  as would prevent filling of voids or prevent the direct  bearing of the roller on the  coarse aggregate.   These operations  shall continue until no more screening can be forced into the voids of the coarse aggregate.

The spreading, rolling and brooming of screenings shall be carried out in only such lengths of the road which could be  completed within one days’ operation.



	Sprinkling & Grouting
	10.01.17.5
	After screening  have been applied, the surface shall be copiously sprinkled  with water, swept and rolled.   Hand  brooms shall be used to sweep the wet screenings into voids and to distribute them evenly.  The spinkling, sweeping and rolling operations shall be continued, with additional   screening applied  as necessary, until the coarse aggregate has been thoroughly  keyed, well bonded and firmly set  in its full  depth  and  a grout has been formed of screenings.  Care shall be taken  to  see that the  base or sub-grade does not  get  damaged due to the  addition of excessive quantities of water during construction.



	Application of Binding Material
	10.01.17.6
	After application of screenings in accordance with clause 12.01.17.4 & 12.01.17.5  binding  material shall be  applied successively in two or more thin layers  at a slow and uniform  rate. 

After each  application, the surface  shall be copiously sprinkled with water, the resulting slurry swept in with  hand brooms, or mechanical brooms to fill the voids properly, and rolled during which water shall be  applied to the wheels of the roller  if necessary  to wash down  the binding material sticking   to them.  These operations shall continue until the resulting slurry after filling of voids, forms a wave ahead of the wheels of the  moving roller.



	Setting and drying
	10.01.17.7.
	After the final compaction of Water Bound Macadam course, the road shall be allowed  to dry overnight.  Next morning  hungry spots shall be  filled with screenings of binding materials as directed, lightly  sprinkled with water if necessary and rolled.  No traffic shall be allowed on the road until the Macadam has set.  The Manager (Projects) shall have the discretion to stop hauling traffic from using the complete water bound Macadam  course if in hi s opinion  it would cause excessive damage to the surface.



	PREMIXED CARPET

Preparation of Base
	10.01.18
	The underlying Water Bound Macadam  base on which the carpet is to be laid shall be re-prepared, shaped and conditioned  to the specified lines, grade and cross section in accordance with the drawings or as directed by the Manager (Projects).   The surface shall  be well-cleaned  by removing caked earth and other foreign matter with wire brushes.  Sweeping with brooms  and finally dusting with sacks as necessary.

 

	Track coat
	10.01.19
	A tack coat  shall be applied over the Water Bound Macadam preparatory to laying of the carpet.



	Preparation of Premix
	10.01.20
	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 the grade of bitumen approved by the Manager (Projects) in boiler  of suitable  design avoiding local  overheating and ensuring  a continuous supply.

The aggregates shall be dry and suitably  heated to a temperature  as directed by the  Manager (Projects)   before these are placed on the mixer.  After about 15 seconds  of dry mixing, the heated binder shall be distributed  over the aggregates  at the rate specified.

The mixing  of binder with chippings shall be continued   until the chippings   are thoroughly  coated with the binder.  The mix shall be immediately transported from the mixer to the point of   use in suitable  vehicles or wheel barrows.   The vehicles employed for transport shall be clean and be covered in transit  if so directed.



	Spreading and rolling
	10.01.21
	The premixed  material shall be  spread on the road surface with rakes to the required thickness and camber or distributed  evenly with the help of a drag  spreader, without any undue  loss of time.  

The camber shall be checked by means of camber  boards and inequalities evened out.  As soon as   sufficient length of bituminous material has been laid,  rolling shall commence with 6 –10 tonne power rollers, preferably of smooth  wheel tandem type, or other approved plant.  Rolling shall begin at the edges  and progress toward  the centre longitudinally, except that on the super-elevated portions it shall progress from the  lower to upper edge  parallel to the centre line of the pavement.

When the roller  has passed over the whole  area once, any high spots or depressions which become apparent shall be corrected by removing  or adding premixed materials.  Rolling shall then be  continued until  the entire surface  has been rolled to  compaction  and all the roller marks eliminated.  In each pass of he roller the preceding track  shall be overlapped uniformly by atleast  one third width.  The roller  wheels shall be kept damp to prevent the premix from adhering to the wheels and being picked-up.  In no case shall fuel/lubricating oil  be used for this purpose.

Rollers shall not stand on newly laid material while there is risk that it will be deformed thereby.

The edges  along and transverse of the carpet laid and compacted earlier  shall be cut to their full depth so as to expose fresh surface which shall be painted with  a thin surface coat of appropriate binder before  the new mix is placed against it.



	Seal coat
	10.01.22
	A seal coat  conforming to relevant clause  shall be applied to the surface immediately after  laying the carpet.  No traffic shall be allowed on the road till the seal coat has been placed.



	Longitudinal Profile
	10.01.23
	The levels  of the subgrade  and different  pavement courses as  constructed,  shall not vary from those calculated with reference to the longitudinal and cross profile of the road shown on the drawings or as directed by the Manager (Projects) beyond the tolerances mentioned below :

Subgrade   (25mm     Base course ( 15mm

Subbase     (20mm     Wearing course (10mm

Provided, however, that the negative tolerance for wearing  course shall not be permitted  in conjunction with  the positive tolerance for base course if the thickness of the former is thereby  reduced by more than 6mm.



	Final dressing up
	10.01.24
	After completion of laying  of roads, the sides and shoulders of the formation  shall be smoothly  and evenly  dresses as directed by the Manager (Projects).





10.02
PATHWAYS

	General
	10.02.1

	All pathways shall consist of precast concrete tiles made from concrete class M-200/2 laid on 50mm thick sand bed resting on compacted subgrade.

Pathways, as in the case of roads, shall normally follow ground  topography.  But at places where an embankment is required, it shall be formed in accordance with Clause No. 12.01.19.4



	Placement of  tiles
	10.01.2
	All tiles shall be clean and shall be wetted before laying.  The tiles shall be  evenly  laid on the  sand bedding with continuous and perfectly  straight  longitudinal joints parallel to the edges and with continuous  cross joints at right  angle thereto.

The joints between tiles shall be maximum  5mm wide.  The sealing  of the joints shall be  executed with cement mortar.  Every 9 metre   (measured in a longitudinal  direction)  a transverse joint shall not be filled with mortar over the entire  width of the pathway  so as to allow for expansion.  This joint shall be cleaned and filled with sand.

All finished pathways shall be isolated  for 48 hours after laying  and no passing over the pathways shall be allowed.

 


10.03
SURFACE DRAINAGE

	General
	10.03.1

	This specification covers surface drainage works including open  drains, covered drains,  culvert and outfalls.

These works shall be constructed  in reasonably close conformity with the lines, grades and dimensions  indicated on the drawings  or as directed by the Manager (Projects).

Unless otherwise specified in this section all earth work  required  for these works shall be in accordance with applicable clauses specified elsewhere.



	Concrete drains
	10.03.2
	The reinforced concrete drains shall be constructed in situ or with precast  concrete as specified.

Drains shall be laid on  lean concrete of Class M 75 as indicated on the drawings.

All drainage works shall be constructed in such a manner as to maintain  accurately  the required longitudinal slopes shown on the   drawings.



	Culverts
	10.03.3
	Culverts under roadways  shall be constructed for insitu/precast reinforced concrete box section as shown  on the drawings.



	Excavation
	10.03.4
	The excavation for the construction of all types of drainage works shall be as specified elsewhere.  The shape and dimensions of excavation shall be  as indicated of the drawings.



	Back-filling
	10.03.5
	Back-filling shall be made immediately  after the completion of the drains, culverts and outfalls.  Material  to be used  for back-fill  over  and around the drainage works shall be as specified  elsewhere or as directed by the Manager (Projects).  All excavation  shall be kept dry at the contractor’s expense.  No back fill material shall  be placed in excavation  containing water.

Back filling shall be  made in such a manner that it will in no way adversely affect the  pavements, or other adjoining structures. 

 Should the surface of the adjoining pavements  or other structures be damaged, they shall be  made good at the expense  of the contractor.

All back-filling shall be subject to the prior approval of the Manager (Projects).



	Sequence of works
	10.03.6
	The contractor   shall so programme the construction  of drainage works that the discharge  of run off from rain  or other sources, both during  and after  construction is properly  provided for.

To avoid  damage to works in the course of construction, the  contractor shall provide in the due time adequate  means of protection, including   all necessary  temporary outlet ditches, dams or diversion channels.

All culverts, ditches  and other drainage works shall be fully operative before the construction  starts on sub-grade, sub-base or shoulder for pavement works.



	Clean-up of  drains, culverts and outfalls
	10.03.7
	Every drain, culvert shall be thoroughly  cleaned and flushed with clean water,  after completion  of the works in all respects.




SECTION - 11

LIST OF CODES ( of immediate relevance)

The materials and workmanship shall be in accordance with the requirement of the appropriate IS code wherever applicable together with any building regulations or bye-laws governing the works.

The following list is included for guidance only and the omission from the list does not relieve the contractor from compliance therewith :

	IS 1200
	:
	Mode of measureent.

	IS 2386
	:
	Method of test for aggregate for concrete.

	IS 516
	:
	method of test for strength of concrete

	
	:
	Coarse and fine aggregate from natural sources for concrete.

	IS 456
	:
	Code of practice for plain and reinforced concrete.

	IS 287
	:
	Recommendation for maximum permissible  moisture contents of Timber used for different purposes.

	IS 1141
	:
	Code of practice for seasoning of timer.

	IS 2571
	:
	Code of practice for laying in situ cement concrete flooring

	IS : 210
	:
	Gray Iron Castings

	IS : 226
	:
	Structural Steel (Standard Quality)

	IS : 451
	:
	Technical Supply Conditions for Wood Screws

	IS : 800
	:
	Code of Practice for Use of Structural Steel in General Building Construction 

	IS : 806
	:
	Code of Practice for Use of Steel Tubes in General Building Construction

	IS : 810
	:
	Scheme of Symbols for Welding

	IS : 814
	:
	Covered Electrodes for Metal Arc Welding of (part I & II) Structural Steel

	IS : 816
	:
	Code of Practice for Use of Metal Arc Welding for General Construction in Mild Steel

	IS : 822
	:
	Code of Practice for Inspection of Welds

	IS : 961
	:
	Structural Steel (High Tensile)

	IS : 1024
	:
	Code of Practice for Use of Welding in Bridges and Structures Subject To Dynamic Loading

	IS : 1161
	:
	Steel Tubes for Structural Purposes

	IS : 1067
	:
	Technical Supply Conditions for Threaded Fasteners

	IS : 2016
	:
	Plain Washers

	IS : 2062
	:
	Structural Steel (Fusion Welding quality)

	IS : 3757
	:
	Specification for High Tensile Friction Grip Bolts

	IS : 5624
	:
	Specification for Foundation Bolts

	IS : 3063
	:
	Single Coil Rectangular Section Sprint Washers for Bolts, Nuts and Screws

	IS : 4923
	:
	Hollow Steel Sections for Structural Use

	IS : 6227
	:
	Code of Practice for Use of Metal Arc Welding in Tabular Structure

	IS : 801
	:
	Code of Practice for Use of Cold Formed Light Gauge Steel Structural Member 

in General Building Construction

	IS : 811
	:
	Specifications for Cold Formed Light Gauge Structural Steel Sections.

	IS : 823
	:
	Procedure Coat for Metal Arc Welding of Mild Steel

	IS : 1024
	:
	Code of Practice for Welding of Structure Subject To Dynamic Loading



	IS 1609
	:
	Code of practice for laying damp proof treatment using bitumen felts.

	IS 10711 & 10712
	:
	Ceramic tiles

	IS 10630 Part 1 to 10
	:
	Testing for Ceramic tiles

	IS 5410
	:
	Cement paint, colour as required.


SECTION - 12

OTHER B.I.S. CODES OF PRACTICE APPLICABLE FOR CIVIL WORKS

(TO BE ACCOUNTED with up to date revisions where applicable)

	1
	IS 73 -1961
	Paving bitumen (revised) (with) Amendement No. 1)

	2
	IS 104 - 1979
	Ready mixed paint, brushing, zinc chrome, priming (second revision)

	3
	IS 204 -(Part I)1978
	Ferrous Metals (fourth revision)

	4
	IS 204 -(Part II)1978
	Non-Ferrous metals (fourth revision)(with Amendment No. 1)

	5
	IS 205 - 1978
	Non - Ferrous metal butt hinges (third revision)

	6
	IS 206 - 1981
	Tee and strap hinges  (third revision)

	7
	IS 207 - 1964
	Gate and shutter hooks and eyes (revised) (reaffirmed 1977)

	8
	IS 208 - 1979
	Door handles (third revision)

	9
	IS 209 - 1979
	Zinc (third revision)

	10
	IS 210 - 1978
	Grey iron castings (third revision)

	11
	IS 217 - 1961
	Cutback bitumen (revised)

	12
	IS 218 - 1983
	Creosote oil for use as wood preservatives  (second revision)

	10
	IS 266 - 1975
	Structural steel (standard quality)(fifth revision) (with amendment No. 1 to 3)

	14
	IS 269 - 1976 
	Ordinary  and low heat  Portland cement (third revision)

	15
	IS 280 - 1978
	Mild steel wire for  general engineering purposes (third revision)

	16
	IS 362 - 1973
	Parliament  hinges (fourth revision)

	17
	IS 363 - 1976
	Hasps and staples (third revision)

	18
	IS 364 - 1970
	Fanlight catch ( second revision)(reaffirmed  1978)

	19
	IS 383 - 1970
	Coarse and fine  aggregates  from natural sources  for concrete  (second revision)(reaffirmed 1980)

	20
	IS  384 - 1979
	Brushes, paints and varnishes, flat (fourth revision)

	21
	IS 427 - 1965
	Distamper, dry, colour as required (revised) with amendment No. 1)(reaffirmed  1976)

	22
	IS 428 - 1969
	Distamper, oil emulsion, colour as required  (first revision)(reaffirmed 1976)

	23
	IS 432 (Part I)-1982
	Mild steel and medium tensile steel bars (third revision)

	24
	IS 432 (Part II)-1982
	Hard-drawn steel wire (third revision)

	25
	IS 453 - 1973
	Double - acting spring hinges (second revision)

	26
	IS 454 - 1961
	digboi  type cut back bitumen (revised)


	27
	IS 456 - 1978
	Code of practice for plain and reinforced concrete (third revision) (with amendment No. 1)

	28
	IS 459 - 1970
	Unreinforced corrugated and semi-corrugated asbestos cement sheets (second revision)(with amendment No. 1)

	29
	IS 516 - 1959
	Dimensions for pipe threads where pressure tight joints are required on the threads (second revision) (with amendment No. 1)

	30
	IS 554 - 1975
	Dimensions for pipe threads where pressure tight joints are required on the threads (second revision) (with amendment No. 1)

	31
	IS 651 - 1980
	Salt-glazed  stoneware pipes and fittings (fourth revision)

	32
	IS 702 - 1961
	Industrial bitumen (revised)

	33
	IS 729 - 1979
	Drawer locks, cupboard locks and box locks (third revision)

	34
	IS 733 - 1983
	Wrought aluminium  and aluminium alloy bars, rods and sections (for general engineering purposes) (third revision)

	35
	IS 774 - 1971
	Flushing  cisterns for water-closerts and urinals  (valveless siphonic type)(third revision)(with amendments NO. 1 to 5)

	36
	IS 775 - 1970
	Cast iron brackets  and supports  for wash basins and sinks (second revision)

	37
	IS 777 - 1970
	Glazed earthern ware files (first revision)(with amendment NO. 1)

	38
	IS 778 - 1980
	Copper alloy gate, globe and  check valves for water works purposes (third revision)

	39
	IS 781 - 1977
	Cast copper alloy screw-down  bib taps and stop valved for water services (second revision)(with amendment No. 1)

	40
	IS 782 - 1978
	Caulking lead (third revision)

	41
	IS 800 - 1984
	Code for practice for General Construction in steel (second revision)

	42
	IS 810 -1961
	Scheme of symbols for welding (amended)

	43
	IS 814
	Covered electrodes for metal arc welding of structural steel.

	44
	IS 814 (Part I)1974
	For welding products other than sheets (fourth revison) (with amendment No. 1)

	45
	IS 814 (Part II)1975
	For welding sheet (fourth revision) (with amendments No. 1 & 2)

	46
	IS 816 - 1969
	Code of practice  for use of metal arc welding for general construction in mild steel  (first revision )(with amendments No. 1 & 2)

	47
	IS 848 - 1974
	Synthetic resin  adhesive  for plywood  (phenolic & aminoplastic)(first revision)

	48
	IS 1030 - 1982
	Carbon steel castings for general engineering purposes (third revision)

	49
	IS 1038 - 1983
	Steel  doors,  windows and ventilators (third revision)

	50
	IS 1068 -1968
	Electroplated  coatings of nickel and chromium on iron and steel (first revision)(with amendments No. 1 & 2)

	51
	IS 1077 - 1976
	common burnt clay  building bricks (third revision)

	52
	IS 1081 - 1960
	Code of practice for fixing and blazing of metal  (steel and aluminium) doors, windows and ventilators (with amendment No. 1)


	53
	IS 1161 - 1979
	Steel tubes  for structural purposes (third revision)

	54
	IS 1199 - 1959
	Methods of sampling and analysis of concrete

	55
	IS 1237 - 1980 
	Cement concrete flooring  tiles (first revision)

	56
	IS 1239
	Mild steel tubes, tubulars and other wrought steel fittings.

	57
	IS 1239 (Part I)1979
	Mild steel  tubes  (fourth revision) (with amendment No. 1)

	58
	IS 1239 (Part II) 1982
	Mild steel tubulars  and other wrought steel pipe fitting (third revision) 

	59
	IS 1022 - 1982
	Bitumen  felts for waterproofing  and damp-proofing (third revision)

	60
	IS 1041 - 1981
	Steel butt hinges (fourth revision)

	61
	IS  1061 - 1978
	Steel  windows  for industrial buildings (first revision)

	62
	IS 1063
	Hexagon head bolts,  screws  and nuts  of product Grade C

	63
	IS 1063(Part I) 1984
	hexagon head bolts (size range M5 to M36)(second revision)

	64
	IS 1063(Part II) 1984
	hexagon head  screws (size range M5 to M36)(second revision)

	65
	IS 1063(Part III) 1984
	hexagon head  nuts(size range M5 to M36)(second revision)

	66
	IS 1064
	Hexagon head bolts, screws and nuts of produce Grand A & B

	67
	IS 1064 (Part I) 1984
	Hexagon screws (Size range M3 to M36)(second revision)

	68
	IS 1065 - 1978
	Slotted countersunk head screws (third revision)

	69
	IS 1067 - 1967
	Technical supply conditions  for threaded fasteners (first revision)

	70
	IS 1067
	Technical supply conditions  for threaded steel fasteners 

	71
	IS 1067(Part I) 1980
	Introduction and general information  (second revision)

	72
	IS 1067(Part II) 1979
	Product grades  and tolerances (second revision)

	73
	IS 1067 (Part III) 1979
	Mechanical properties  and test methods for bolts, screws and studs with full leadability (second revision)

	74
	IS 1067 (Part V) 1980
	Mechanical  properties and test methods for set screws and similar threaded fasteners not under tensile  stresses.

	75
	IS 1067 (Part VI) 1980
	Mechanical properties   and test  methods for nuts with specified proof loads (second revision)

	76
	IS 1067 (Part VII) 1980
	Mechanical properties   and test  methods for nuts without specified proof loads (second revision)

	77
	IS 1067 (Part IX) 1979
	Surface discontinuities  on bolts screws  and studs (second  revision)

	78
	IS 1067 (Part X)  1979
	Surface discontinuities  on nuts (second revision)

	79
	IS 1067 (Part XII)1981
	Phosphate coatings on threaded fasteners (second revision)


	80
	IS 1067 (Part 10) 1983
	Hot dip galvanized coatings  on threaded  fastners (second revision)

	81
	IS 1067 (Part XVI) 1979
	Designation  system and symbols (first revision)

	82
	IS 1067 (Part XVIII) 1979
	Marking and mode of delivery (second revision)

	83
	IS 1477
	Code of practice   for painting  of ferrous metals in buildings

	84
	IS 1477 (Part I)  1971
	Pretreatment (first revision) (reaffirmed 1979)

	85
	IS 1477 (Part II) 1971
	Painting (first revision)(reaffirmed 1979)

	86
	IS 1489 - 1976
	Portland-pozzolana  cement (second revision)


	
	Part XXIII
	Specific requirements for blank flanges

	
	Part XXIV
	Specific requirements for all flanged  radial tees (second revision)

	89
	IS 1542 - 1977
	Sand for plaster (first revision)

	90
	IS 1566- 1982
	Hard drawn  steel wire fabric  for concerete reinforcement (second revision)

	91
	IS 1626 
	Asbestos  cement building pipes and pipe fittings, gutters and gutter fittings & roofing fittings

	92
	IS 1626 - (Part I) - 1980
	Pipes and pipe fittings (first revision)

	93
	IS 1626 - (Part II) - 1980
	Gutter & gutter fittings (first revision)

	94
	IS 1626 - (Part III) - 1980
	Roofing fitting (first revision)

	95
	IS 1661 - 1972
	Code of practice for  application of cement and cement line plaster finishes (first revision)

	96
	IS 1701 - 1960
	Mixing valves  for ablutionary and domestic purposes (reaffirmed 1979)

	97
	IS 1703 - 1977
	Ball valves (horizontal plunger type) including floats for water supply purposes (second revision)(with amendment No. 1 & 2)

	98
	IS 1726 
	Cast iron manhole covers and frames

	99
	IS 1726 (Part I) 1974
	General requirements (second revision)

	100
	IS 1726  (Part II) 1974
	Specific requirements of HD circular  type (second revision)

	101
	IS 1726 (Part III) 1974
	Specific requirements of HD double triangular type (second revision)

	102
	IS 1726 (Part IV) 1974
	Specific requirements of MD circular  type (second revision)(with amendment No. 1)

	103
	IS 1726 (Part V) 1974
	Specific requirements of MD rectangular type (second revision)

	104
	IS 1726  (Part VI/Sec.1) 1974
	Specific requirements for LD rectangular type, section 1 single seal (second revision)

	105
	IS 1726  (Part VI/Sec.2) 1974
	Specific requirements for LD rectangular type, section 2 double seal (second revision)

	106
	IS 1726  (Part VII/Sec.2) 1974
	Specific requirements for LD square  type, section 1 single seal (second revision)

	107
	IS 1726  (Part VII/Sec.2) 1974
	Specific  requirements for LD square type, section 2 double seal (second revision) (with amendment No. 1)

	108
	IS 1729 - 1979
	Sand   cast iron spigot  and socket soil, waste and ventilating pipes, fittings and accessories (first revision)

	109
	IS 1786 - 1729
	Cold  worked steel high strength deformed  bars for concrete reinforcement (second revision)(with amendment No. 1)

	110
	IS 1795 - 1982
	Pillar taps for water supply purposes (second revision)

	111
	IS 1834  - 1961
	Hot applied sealing compounds  for joints in concrete


	112
	IS 1837 - 1966
	Fanlight Pivots (first revision))(with amendment  No. 1)

	110
	IS 1838
	Performed fillers for expansion test in concerete pavement and structures (non extruding and resilent type)

	114
	IS 1838 (Part I) 1983
	Bitumen impregnated fibre (first revision)

	115
	IS 1948 - 1961
	Aluminium doors, windows and ventilators  (with amendment No. 1)

	116
	IS 2016 - 1967
	Plain washer (first revision) (with amendment No. 1 to 3)(reaffirmed 1977)

	117
	IS 2062 - 1980
	Structural  steel (fusion welding quality) (second revision)

	118
	IS 2065 - 1972
	Code of practice  for water supply  in buildings (first revision)

	119
	IS 2074 - 1979
	Ready mixed  paint, air drying, red oxide-zinc  chrome, priming (first revision)

	120
	IS 2114 - 1962
	Code of practice of laying situ  terazzo  floor finish (with amendment No. 1)

	121
	IS 2116 - 1980
	Sand for mansonry  mortars (first revision)

	122
	IS 2185
	Concrete masonry  units

	123
	IS 2185 (Part I) 1979
	Hollow and solid concrete blocks(second revision)

	124
	IS 2185 (Part 2) 1983
	Hollow and solid light weight concrete blocks (first revision)

	125
	IS 2202
	Wooden flush door shutters (solid core type)

	126
	IS 2202 (Part 1)1979
	Plywood face panels (fourth revision)

	127
	IS 2202 (Part 2)1983
	Particle board and hard board face panels (third revision)

	128
	IS 2209 - 1976
	Mortice  locks (vertical type)(third revision)(with amendment No. 1)

	129
	IS 2326 - 1970
	Automatic flushing ciserns for urinals (first revision)

	100
	IS 2339 - 1963
	Aluminium paint for general purposes, in dual container (with amendment No. 1)(reaffirmed 1976)

	101
	IS 2386
	Methods of test for aggregates for concrete

	102
	IS 2386 (Part I) - 1963
	Particle size and shape

	103
	IS 2386 (Part II) - 1963
	Estimation of delecterious materials and organic impurities

	104
	IS 2386 (Part III) - 1963
	Specific gravity, density, voids, absorption and bulking

	105
	IS 2386 (Part IV) - 1963
	Mechanical properties (with amendment No. 1)

	106
	IS 2386 (Part V) - 1963
	Soundness

	107
	IS 2386 (Part VI) - 1963
	Measuring mortar making properties of fire aggregate


	108
	IS 2386 (Part VII) - 1963
	Alkali  aggregate  reactivity 

	109
	IS 2386 (Part VIII) - 1963
	Petrographic examination

	140
	IS 2502 - 1963
	Code of practice for bending and fixing of bars for concrete 

	141
	IS 2548
	Plastic seats and covers for waterclosets

	142
	IS 2548 (Part 1) 1963
	Thermoset seats and covers (fourth revision)

	143
	IS 2548 (Part 2) 1963
	Thermoplastic seats and covers (fourth revision

	144
	IS 2556
	Vitreous sanitary appliances (Vitreous China)

	145
	IS 2556 (Part I) 1974
	General requirements (second revision) (with amendment No. 1)

	146
	IS 2556 (Part II) 1981
	Specific requirements of wash-down water-closets (third revision)

	147
	IS 2556 (Part III) 1981
	Specific requirements  of squating pans (third revision)

	148
	IS 2556 (Part IV) 1972
	Specific requirements of wash basins (second revision)

	149
	IS 2556 (Part V) 1979
	Specific requirements of laboratory sinks (second revision)

	150
	IS 2556 (Part VI/Sec. 1) 1979 
	Specific requirements of urinals section 1 bowl type (third revision)

	151
	IS 2556 (Part VI/Sec. 2) 1974 
	Specific requirement of urinals section 2 Hall stall urinals (third revision)

	152
	IS 2556 (Part VI/Sec. 3) 1974 
	Specific requirement of urinals section 3 Squatting plates (second revision)

	153
	IS 2556 (Part VI/Sec. 4) 1974 
	Specific requirement of urinals section 4 partition  slabs (second revision)(with amendment No. 1)

	154
	IS 2556 (Part VI/Sec. 5) 1974 
	Specific requirement of urinals section 5 waste fittings (second revision) 

	155
	IS 2556 (Part VI/Sec. 6) 1974
	Specific requriement of urinals, section 6 water spreaders for half stall urinals (second revision)

	156
	IS 2556 (Part VII) 1973
	Specific requirements of  half round channel (second revision)

	157
	IS 2556 (Part VIII) 1973
	Specific requirements of siphonic wash down water closets (second revision)(with amendment No. 1)

	158
	IS 2556 (Part IX) 1979
	Specific requirements of bidets (third revision)

	159
	IS 2556 (Part X)1974
	Specific requirements of foot rests(second revision)

	160
	IS 2556 (Part XI) 1979
	Specific requirements of shower rose (first revision)

	161
	IS 2556 (Part XII) 1973
	Specific requirements for floor traps


	162
	IS 2556 (Part XIII) 1973
	Specific requirements of traps  for squatting pans (with amendment No. 1)

	163
	IS 2556 (Part XIV) 1974
	Specific requirements of integrated squatting pans (with amendment No. 1)

	164
	IS 2556 (Part XV) 1974
	Specific requirements of universal water closets (with amendment No. 1 & 2)

	165
	IS 2629 - 1966
	Recommended  practice for hot dip galvanizing of iron and steel/ (Hindi version also available)

	166
	IS 2645 - 1975
	Integral cement water proofing compounds (first revision)

	167
	IS 2681 - 1979
	Non-ferrous metal sliding door bolts (Aldrops) for use with  padlocks (second revision)

	168
	IS 2720
	Method of test for soils

	169
	IS 2720  (Part I) 1983
	Preparation of dry soil samples for various tests (second revision)

	170
	IS 2720  (Part II) 1973
	Determination of water content (second revision)

	171
	IS 2720  (Part III) 1964
	Determination of specific gravity

	172
	IS 2720  (Part III/Sec. 1) 1980
	Determination of specific  gravity section 1 fine grained soils (first revision)

	173
	IS 2720  (Part III/Sec. 2) 1980
	Determination of specific gravity section 2 fine, medium and coarse grained soils (first revision)

	174
	IS 2720 (Part IV) 1975
	Grain size analysis (first revision)

	175
	IS 2720  (Part V) 1970
	Determination of liquid and plastic limits (first revision) (reaffirmed 1978)

	176
	IS 2720 (Part VI) 1972
	Determination of shrinkage factors(first revision)(reaffirmed 1978) 

	177
	IS 2720 (Part VII) 1980
	Determination of water  content-dry density relation using light compaction(second revision)

	178
	IS 2720 (Part VIII) 1983
	Determination of water content dry density relation using heavy compaction (second revision)

	179
	IS 2720 (Part IX) 1971
	Determination of dry density moisture  content  relation by constant weight of soil method (with amendment No. 1)(reaffirmed 1978)

	180
	IS 2720 (Part X) 1973
	Determination  of unconfined compressive strength (first revision)

	181
	IS 2720 (Part XI) 1971
	Determination of the shear strength parameters of a specimen tested  in unconsolidated  undrained triaxial compression without  the measurement of pore water pressure (with amendments No. 1 & 2)(Reaffirmed 1978)

	182
	IS 2720 (Part XII) 1981
	Determinaiton of shear strength  parameters of soil from consolidated  undrained triaxial compression without the  measurement of pore water pressure (with amendment No. 1 & 2)(Reaffirmed  1978)

	183
	IS 2720  (Part XIII)1972
	Direct shear test (first revision)


	184
	IS 2720  (Part XIV) 1983
	Determination of density index (relative density) of cohesionless soils (first revision)

	185
	IS 2720 (Part XV) 1965
	Determination  of consolidation properties (with amendments  No. 1 & 2)

	186
	IS 2720 (Part XVI) 1979
	Laboratory determinaiton of CBR (first revision)

	187
	IS 2720 (XVII) 1966
	Laboratory determinaiton of permeability (with amendment No. 1)

	188
	IS 2720 (XVIII) 1966
	Determination of field moisture  equivalent (with amendment No. 1)(reaffirmed 1978)

	189
	IS 2720 (Part XIX) 1964
	Determination of centrifuge moisture equivalent (reaffirmed 1978)

	190
	IS 2720 (Part XX) 1966
	Determination of linear shrinkage  (with amendment No. 1)(reaffirmed 1978)

	191
	IS 2720 (Part XXI) 1977
	Determination of organic matter (first revision)(reaffirmed 1978)

	192
	IS 2720 (Part XXII) 1972
	Determination of organic matter (first revision)(reaffirmed 1978)

	193
	IS 2720 (Part XXIII) 1976
	Determination of calcium carbonate (first revision)

	194
	IS 2720 (Part XXIV) 1976
	Determination of action exhange capacity (first revision)

	195
	IS 2720 (Part XXV) 1982
	Determination of silica sesquioxide ratio (first revision)

	196
	IS 2720 (Part XXVI) 1973
	Determination of pH  values (first revision)

	197
	IS 2720 (Part XXVII) 1977
	Determination  of total  soluble sulphates  (first revision)

	198
	IS 2720 (Part XXVIII) 1974
	Determinaitonof dry density  of soils in place by the sand replacement method (first revision)

	199
	IS 2720 (Part XXIX) 1975
	Determination  of dry density of soils in place bythe core cutter method ( first revision)

	200
	IS 2720 (Part XXX) 1980
	Laboratory vane shear test (first revision)

	201
	IS 2720 (Part XXXI) 1969
	Field determination of California bearing ratio

	202
	IS 2720 (Part XXXII) 1970
	North Dakota  cone test (reaffirmed 1978)

	203
	IS 2720 (Part XXXIII) 1971
	Determination of the density in place  by the ring and water replacement method (reaffirmed 1978)

	204
	IS 2720 (Part XXXIV) 1972
	Determination of density  of soil in-place by rubber balloon method (reaffirmed 1978)

	205
	IS 2720 (Part XXXV) 1974
	Measurement of negative pore water  pressure

	206
	IS 2720 (Part XXXVI) 1976
	Laboratory  determination of permeability of granular soils (constant head)

	207
	IS 2720 (Part XXXVII) 1976
	Determination of sand equivalent value of soils and fine aggregates


	208
	IS 2720 (Part XXXVIII) 1976
	Compaction control test (Hilf method)

	209
	IS 2720 (Part XXXIX/Sec.1) 1977
	Direct shear test for soils containing  gravel, section 1 laboratory test

	210
	IS 2720 (Part XXXIX/Sec.2) 1979
	Direct shear test  for soils containing gravel, section 2 in-situ shear test

	211
	IS 2720 (Part XL) 1977
	Determination  of free swell index of soils

	212
	IS 2720 (Part XLI) 1977
	Measurement of swelling pressure of soils

	210
	IS 2835 - 1977
	Flat transparent sheet glass (second revision)(with amendment No.1)

	214
	IS 2933 - 1975
	Enamel exterior (a) undercoating, (b) finishing (first revision) 

	215
	IS 2963 - 1979
	Copper alloy waste fittings for wash basins and sinks (first revisions)

	216
	IS 3063 - 1972
	Single coil rectangular  section spring washer for bolts, nuts and screws (first revision) (amendment No. 1)

	217
	IS 3114 - 1965
	Code of practice  for layingof cast iron pipes (with amendment No. 1)

	218
	IS 3438 - 1977
	silvered glass mirror for general purposes  (first revision)

	219
	IS 3443 - 1980
	Crane rail  sections (first revision)

	220
	IS 3502 - 1981
	Steel  chequered  plates (first revision)

	221
	IS 3536 - 1966
	Ready mixed paint, brushing, wood, primer, pink (with amendment  No 1)(reaffirmed  1976)

	222
	IS 3757 - 1972
	High-tensile   friction grip  bolts (first revision)

	223
	IS 3818 - 1971
	Continuous (piano) hinges (first revision) (with amendment No. 1)(reaffirmed 1978)

	224
	IS 3828 - 1966
	Ventilator chains (reaffirmed 1978)

	225
	IS 3989 - 1970
	Centrifugally cast (spun) iron spigot and socket soil, waste and ventilating pipes, fittings and accessories (first revision) (with amendment NO.1)

	226
	IS 4101
	Code of practice for external  facings and veneers

	227
	IS 4101 (Part I) 1967
	Stone facing

	228
	IS 4101 (Part II) 1967
	Cement concrete facing

	229
	IS 4101 (Part III) 1967
	Wall tilling and mosiacs

	230
	IS 4111
	Code of practice for ancillary structures in sewerage system

	231
	IS 4111 (Part I)1967
	Manholes

	232
	IS 4111 (Part II)1967
	Flushing tanks


	233
	IS 4111 (Part III)1967
	Inverted syphon

	234
	IS 4111 (Part IV)1968
	Pumping stations and pumping mains (rising mains)

	235
	IS 4127 - 1967
	Code  of practice for laying of glazed stoneware pipes

	236
	IS 4326 - 1976
	Code of practice for earthquake  resistant construction of buildings (first revision)

	237
	IS 4346 - 1982
	Washers for use with fittings for water services (first revision)

	238
	IS 4436 - 1967
	Jute bagging  for wrapping cotton bales (with amendment No. 1)

	239
	IS 4457 - 1982
	Ceramic  unglazed  vitreous acid resisting tiles (first revision)

	240
	IS 4736 - 1968
	Hot dip zinc coatings on steel tubes (with amendment No. 1)

	241
	IS 4827 - 1983
	Electroplated coatings of nickel and chromium on copper and copper alloys (first revision)

	242
	IS 5410 - 1969
	Cement paint  colour as required (reaffirmed 1976)

	243
	IS 5312
	Swing check  type reflux (non return) valves

	244
	IS 5312 (Part I) 1969
	Single door pattern (with amendments No. 1 & 2)

	245
	IS 5411
	Plastic emulsion paint

	246
	IS 5411(Part I)1974
	For interior use (first revision)

	247
	IS 5411 (Part II) 1972
	For exterior use (with amendment No.1)

	248
	IS 5412 - 1969
	Saws, nasal, Joseph's pattern (with  amendment No. 1)(reaffirmed 1978)

	249
	IS 5491 - 1969
	Code of practice for laying in situ granolithic concrete floor topping

	250
	IS  5460 - 1970
	Method of test for determining aggregate impact valve of soft coarse aggregates

	251
	IS 6248 - 1979
	Metal rolling shutters and rolling grills (first revision)

	252
	IS 7741
	Loud speakers

	253
	IS 7741(Part II)1975
	Direct radiator moving coil loud speakers (reaffirmed 1980)


Annexure ‘G’

Guidelines for Conservation Intervention in Historic Building(s) & Site(s)

The following guidelines are mandatory to be followed by the implementing organization for preservation and reuse of the historic buildings 

· The conservation work to be undertaken in the Rambagh Gate is to be as per parameters of nationally and internationally accepted conservation principles.

· The first step is thorough documentation of the condition of the building which includes structural deterioration, biological problems; surface problems such as, discoloration, dampness, plaster decay etc; missing members and man-made related problems. The consultants have already undertaken this. 

· Historically/ traditionally building techniques are highly recommended to be followed in execution of the works; In order to know the exact composition of materials such as plaster and concrete composition etc may require laboratory investigation and research in building materials in the region.

Structural system

· Recognizing the decay inherent in the structural system of the historic building, especially where there are visible signs of cracking, deflection or failure. 

· Undertaking stabilization and repair of weakened structural members and systems.

· Replacing structural members only when necessary. 

Building exterior feature: 

· Retaining original masonry and mortar without application of any surface treatment.

· Re-pointing only those mortar joints where there is evidence of moisture problem, decay and inappropriate intervention.

· Duplicating the original mortar in composition, colour and texture. 

· Duplicating old mortar in joint size, method of application and joint profile.

· Cleaning masonry only when necessary to halt deterioration or remove graffiti and stains and always the gentlest method possible, such as low pressure water and soft natural bristle brushes. 

· Repairing or replacing, where necessary, deteriorated material with new material that duplicates the old as closely as possible.

· Removal of moulds, lichens and algae carefully by mechanical means through the use of nylon brushes only.

· Replacing missing significant architectural features such as cornices, brackets, railings Retaining the original or early color and texture of masonry surface, including early signage, wherever possible. 

· Retaining and repairing window and door opening, frames, sash, glass, hardware, shutters where they contribute to the character of the building. 

· Repairing and replacing where necessary, deteriorated architectural features of wood, iron, cast iron, terracotta, tiles etc. 

· Discovering the historic paint colors and finishes of the structure and repainting with those colors to illustrate the distinctive character of the property. 

Building interior features:

· Retaining original material, architectural features, hardware, whenever possible, such as stairs, cornices, doors paneling floorings, finishes etc.

· Repairing or replacing, wherever necessary deteriorated material with new material that duplicates the old as closely as possible in colour, texture and composition. 

· Retaining the original plaster, whenever possible.

· Consolidating original plaster where it is found that the original plaster is weak and separating from the base. The grout to be of the original composition. 

· Discovering and retaining original paint colors and other decorative motifs or, where necessary, replacing them with color and decorative motifs based on the original. 

· Retaining the basic plan of the building, the relationship and size of rooms, corridors and other spaces. 

· Keeping new additions and adjacent new construction to a minimum, making them compatible in scale, building materials and texture.

· Designing new work to be compatible in materials, size, color and texture with the earlier building and the area. 

· Protecting architectural details and features that contribute to the character of the building. 

· Installing necessary mechanical and electrical systems in areas and spaces that will require the least possible alteration to the structural integrity and physical appearance of the building.
      DCAM
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For  PHTPB
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                                   Witness                                                              CGM

     
                                                                                                                                   for PHTPB 


