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KARNATAKA NEERAVARI NIGAM LIMITED
(A Government of Karnataka Enterprise)

TENDER  DOCUMENT


Tel No:08357-222057




Fax No:08357-220057
KNNL/2016-17/RD/WORK_INDENT19711
	Name of the Work:
	Construction of   road from Anantageri  to Shanteshwar


	Name of the Division
	Office of the Executive Engineer, 
KNNL, MLBCC  Division No.3, Badami.



KARNATAKA NEERAVARI NIGAM LIMITED

(A Government of Karnataka Enterprise)
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Note:  Contractor shall give fill up the tender for works, the declaration and the Schedule ‘B’ and duly affix his signature.  He shall also sign Schedule ‘A’ and Schedule ‘C ‘.  Further, he shall sign at the end of all pages of tender documents and in all the drawings as provided for therein.

Karnataka Neeravari Nigam Limited

  (A Government of Karnataka Enterprises)

TENDER FACE SHEET
( TO BE FILLED AT THE TIME OF ISSUE OF TENDER DOCUMENT )
	1


	Name of Work 
	:
	Construction of   road from Anantageri  to Shanteshwar



	2
	Tender schedule  sold to
	:
	

	3
	Whether the contractor  has registered in KPWD / enrolled in KNNL/ registered in KPTCL
	:
	

	4
	Category of contractor
	
	     Through e-procurement portal.

	5
	Details and tender documents may be downloaded from 
	
	        .

	6
	Filled bids may be submitted through e-portal from 
	:
	

	7
	Date of opening of tender
	:
	


	Accounts Superintendent
	Executive Engineer.

	KNNL MLBCC Dn.No.3, Badami.
	  KNNL MLBCC Dn.No.3, Badami.


TO BE FILLED AT THE TIME OF OPENING THE TENDERS

	1
	Whether the contractor has remitted the E.M.D. or not, and how ?
	:
	D.D./Banker’s Cheque/Bank Guarantee

	2
	No. and date and amount of  DD/

Banker’s Cheque/Bank Guarantee


	:
	

	3
	Name of Bank
	:
	

	4
	Validity Period
	:
	

	5
	Whether the contractor fulfills all the conditions of EMD
	:
	

	6
	Whether the tender fulfills all the conditions of Tender Notice and conditions of contract etc.
	:
	

	7
	Whether counter conditions if any are put  by the contractor
	:
	

	8
	Recommendations of the Executive Engineer for processing of the tender
	:
	


Opened by me on this day...........................................at.................................

Total No. of corrections in the tender:

	Place 
	Executive Engineer.

	Date
	KNNL MLBCC Divn.No.3, Badami.


  KARNATAKA NEERAVARI NIGAM LIMITED

(A Govt. of Karnataka Enterprise)

4th Floor, Coffee Board Building No.1, Dr.Ambedkar Veedhi,Bangalore-560001

Phone No.080-22283074-78,                                                     Fax : 080-22386015

Corporate Identity No.(CIN) U 85110 KA 1998 SGC 024503

Email ID knnl@knnnindia.com                                 Website: www.knnlindia.com 

 Office of the Executive Engineer, KNNL, MLBCC Division No.3, Badami.-587201.

No: KNNL/MLB-3/JE.1/BTN /2016-17/  350


Date:-   28-6-2016 
BRIEF TENDER NOTIFICATION.  

 (Through e-procurement portal)

             Percentage e-tenders  through E-procurement platform  are  invited by the Executive Engineer, KNNL MLBCC Division No.3, Badami   on behalf of the Managing Director, Karnataka Neeravari Nigam Limited, Bangalore-1 from the eligible contractors enrolled under KNNL/KPWD. The blank tender documents can be obtained through website  www.eproc.karnatak.gov.in / eportal/index.seam.  

          The details of work put to tender are as follows:
	Sl. No
	Name of work
	Work Indent No.
	Approximate amount put to tender (Rs in lakhs)
	EMD (in Rs)
	Tender processing Fee
	Eligibility of Contractor
	 Stipulated period for

completion 

  (including 

  monsoon)

	1
	             2.
	    3
	    4
	    5
	
	   6
	  7

	1.
	Construction of Road from Anantageri to Shanteshwar 
	19711
	8.58
	17,200
	As per E-portal Norms
	 Class-III 

 and above
	3 Months

	2.
	Construction of road from River road to Nagaral S.B.
	19730
	0.65
	1,650
	As per E-portal Norms
	 Class-IV 

 and above
	2 Months

	3.
	Construction of road from Yaragoppa.S.B.-Mallapur road to Yaragoppa Shivapur road cross
	19715
	14.71
	22,100
	As per E-portal Norms
	 Class-II  

 and above
	3 Months

	4.
	Construction of road from Yaragoppa.S.B.to Lakhamapur  to Shivapur Road cross
	19714
	9.91
	19,850
	As per E-portal Norms
	 Class-III  

 and above
	3 Months

	5.
	Construction of road from Karadigudda.S.N. to Neelagund road
	19712
	9.58
	19,200
	As per E-portal Norms
	 Class-III  

 and above
	3 Months

	6
	Construction of road from Yaragoppa to Yaragoppa Railway station
	19713
	6.66
	13,350
	As per E-portal Norms
	 Class-III  

 and above
	3 Months

	7
	Construction of road from Mustigeri to Karadigudda
	19710
	9.90
	19,850
	As per E-portal Norms
	 Class-III 

 and above
	3 Months

	8
	Construction of link road to Kittali 
	19707
	9.48
	19,000
	As per E-portal Norms
	 Class-III 
 and above
	3 Months
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	1
	             2.
	    3
	    4
	    5
	
	   6
	  7

	9
	Construction of link road to Jakanur
	19708
	6.83
	13,700
	As per E-portal Norms
	 Class-III  

 and above
	3 Months

	10
	Construction of road from Cholachagudd (Padinilappanavara tota) to L.2 sub-distry.of 46th block 
	19709
	6.88
	13,800
	As per E-portal Norms
	 Class-III  

 and above
	3Months

	11
	Construction of link road from Kulageri to Somanakoppa
	19706
	6.84
	13,700
	As per E-portal Norms
	 Class-III 

 and above
	3Months

	12
	Construction of road from Nandikeshwar K.E.B. station to Badami-Mahakoot road 
	19716
	9.90
	19,850
	As per E-portal Norms
	 Class-III
 and above
	3Months

	13
	Construction of link road from Nandikeshwar to Badami main road 
	19729
	3.19
	8,000
	As per E-portal Norms
	 Class-III  

 and above
	2 Months


 Participating Contractors should submit the following documents.

 
The following certified copies duly attested shall be scanned and attached to  e-tenders.

i)Sale Tax clearance certificate of financial year 2015-16
ii)Income Tax PAN/TAN Certificate

     iii)Contractors Registration certificate enrolled under KNNL/KPWD which is in currency.

     iv)Employees provident fund (EPF) registration certificate.

v)Latest Challan showing the amount deposited towards EPF atleast  upto end of March 2016
vi)Work done certificate

vii)Income Tax Return for the year  2015-16
         Self attested copies of all the above documents shall be scanned and uploaded with tender.  And the original shall be produced for verification during evaluation of tender.


Any bidder who is other wise qualified, withdraws from the bidding process at any stage before a final decision is taken on the tender, either by not producing the original documents for verification or for any other reason, then the EMD of such bidder shall be forfeited, besides making such bidders liable for black listing.

NOTE:

   1)The contractor can request for E-tender documents on payment of tender processing
      fees, as   per e-portal norms; (non-refundable) by e-cash only 

2)The intending contractor shall furnish the requisite EMD for each work in electronic
            mode only. The validity of the EMD shall be for a period of 180 days from the date of

           opening of tender.

        The EMD amount accepted in the form of electronic cash   will be maintained 
in the Government Central pooling account at Axis bank until the contract is closed. The EMD amount to be paid through electronic mode only.
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     3)The calendar of tender events is as follows.

i) The last date for requesting for e-tender documents, downloading the blank tender documents and submission of completed e-tenders is 16-7-2016   upto 16:00Hrs.

ii) Last date for tender queries and seeking clarification is 11-7-2016  during office hours.

       c)   Date of opening of e-tenders : 19-7-2016 after 11:00 hours in the office of the 

             Superintending Engineer,KNNL MLBCC Circle, Naviluteertha.

      4)   If any of the dates mentioned above happens to be a general holiday, the next working day will

        holds good.

5) The Officer competent to accept the tender shall have the right to reject any or all  the tenders

       without assigning any reason whatsoever

6) The intending contractors should note that if any of the lands (either in part/parts in whole)

      required for the work is not yet acquired by the Nigam, it shall be the responsibility of the  contractor to take possession of such land and start the works by consent of the owners before commencement of work at no extra cost to the Nigam and no claims whatsoever   relating to non availability of land would  be entertained.   

 7)  If the percentage quoted by the contractor for the work is below ninety percent of the estimated   amount put to tender or recast amount put to tender of the department, then the contractor shall furnish  an additional performance security in the form of Bank Guarantee for an amount equivalent to the  difference between the cost as per quoted percentage and 90% of the   estimated amount put to tender   or recast amount put to tender. In case of contractor quotation rates above 125% of the estimated rates   then the amount over and above 125% will be withheld during the progress of work. The additional   performance security will be released proportionately to the bill amount till the contractor achieves
 progress of the entire cost of the work as per the agreement.
  8)  Further information can be had from the undersigned during this office hours on telephone  No.08357-220057 and e-procurement help line  080 – 25501216

 9)Corrigendum if any will be published in the News paper/website for all modifications corrections.

10) The detailed tender notification can  be had from the web site www.eproc.karnataka.gov.in/eportal/index.seam.and linking to e-procurement or in the office of the undersigned (Ph.No.(08357)220057.

   Executive Engineer, KNNL,     

  MLBCC Divn No.3, 
Badami.
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Copy submitted for kind information to the
1. The Managing Director, KNNL Coffee Board Building, 4th Floor Dr.B.R.Ambedkar Veedhi Bangalore-560 001.

2. Chief Engineer, KNNL, Malaprabha Project Zone, Dharwad

3. Chief Engineer, KNNL, Irrigation(North) Club Road Belgaum

4. Chief Engineer, PWD (C & B) North Zone, Dharwad.

5. Chief Engineer, PWD (C & B) South Zone, K.R.Circle, Bangalore.

6. The Superintending Engineer, KNNL, MLBCC Circle, Naviluteertha.

7. The Superintending Engineer, KNNL, MRBCC Circle, Dharwad.

8. The Superintending Engineer, KNNL, GRBCC Circle, Hidkal Dam Tq. Hukkeri.

9. The Superintending Engineer, KNNL, GLBCC Circle, Jamakhandi Dist: Bagalkot.

10. The Superintending Engineer, PWD Circle, Belgaum / Dharwad.

11. Copy submitted to the District Tender Bulletin Officer D.C.Office, Bagalkot for information and requested to publish in the District Bulletin.

12. Chief Administrative Officer,Central Office KNNL Walmi Building Belur Road  Dharwad.

13. Director General of Police vigilance W.R.D.O Basava Bhavan 3rd floor Bangalore.

14. Copy forwarded to    The Branch Manager,M/s.MARKETING CONSULTANTS AND AGENCIES LIMITED Ground floor, Aditya Arcade, Nehru Nagar,BELGAUM-590010

Copy forwarded with compliment for publication in notice Board to:

15. Assistant Executive Engineer, KNNL, MLBCC Sub-Division No.7, Badami/No.10, Kulageri & L.I.Sub-Dn.No.3, Guledgudd.

16.  Office Notice Board/Stores/Accounts Branch/TA/EE’s Table.  

17. Extra copies

  Executive Engineer, KNNL,     

 MLBCC Divn No.3, 
Badami.

                                                    FORMAL TENDER NOTICE

Adopted version of KPWD Form PWG 66

Form-I

(Through E-Procurement portal only)


Percentage  e-tenders in the prescribed forms are hereby invited on short term basis,    by the Executive Engineer, KNNL, MLBCC.Division No.3,  Badami-587201,  on behalf of the Managing Director, KNNL for the following work.
NAME OF WORK:-  Construction of   road from Anantageri  to Shanteshwar

                            Estimated cost of the work put to tender  : Rs.8,58,349.64
1) Blank Tender Document which includes the complete set of drawings, the complete specification of the work to be done, the schedule of quantities of various items of work to be done and the set of conditions of contract  to be complied with by the Contractor whose tender may be accepted can be obtained by accessing the website “www.eproc.karnataka.gov.in/eprotal/ index.seam” on payment of requisite tender processing fees (non-refundable) as per e-procurement portal norms.

2) The calendar of events of e-tender is as follows.

iii) The last date for requesting for e-tender documents, downloading the blank tender documents and submission of completed e-tenders is  16-7-2016 upto 16:00Hrs.

iv) Last date for tender queries and seeking clarification is  11-7-2016  during office hours.

      iii) Date of opening of e-tenders :  19-7-2016    after 11:00 hours in the office of the 

            Superintending engineer,KNNL MLBCC Circle, Naviuteertha..

3) The tenders must to be submitted through e-procurement portal only, to the Executive Engineer, KNNL MLBCC Division No.3, Badami, duly indicating name of work and name of the tenderer and work Indent Number and date.
        In the event of the tender made by an individual, he should scan his signature to all the documents with his full name, and in the event of the tender being submitted by a firm, it must furnish scanned signature of each partner thereof or in the event of absence of a partner, it shall be furnished with scanned signature on his behalf by a person holding a power of attorney authorizing him to do so, and such power of attorney should be produced with the tender and it must dislose that the firm is duly registered under the Indian Partnership Act. If the tender is made by a corporation, it should be furnished with scanned signature of authorized officer with satisfactory evidence of its authorization. Such tendering corporation is required to furnish evidence of its corporate existence.

4) Authorized copies of the specifications, designs and drawings the schedule of rates and any relevant documents required in connection with the work shall be open for inspection to the tenderers at the concerned office of the Executive Engineer, KNNL MLBCC Dn. Badami during office hours.  The tenderers inspecting the documents should sign the register kept for this purpose in the office in token of having seen those documents.  The tenderer should note that the quantities mentioned in the Schedule – B of contract form are only approximate.
5) Each tenderer should give clearly in his tender, his residential address, postal address and  e-mail ID. The delivery at the above named places or sending letter by Registered post with Acknowledgement due or by other communications by the  by the Executive Engineers shall be deemed sufficient service there off.
6) The schedule of materials to be supplied by the Department and their rates will be as indicated in Schedule-A of contract form. Tenderers shall quote their rates for finished works accordingly. Not withstanding subsequent change in the market value for these materials, charges to the contractor will remain as originally entered inSchedule-A
7) The tenderer submitting the tender shall fill up the schedule-B, stating at what percentage above or below the amount mentioned in the schedule-B, he is willing to undertake the work. The quoted percentage shall be indicated both in figures and in words.  

8) The percentage quoted by the contractor must be inclusive of sales tax royalties any other duties, taxes, recovery of 1% cess from the bills (or as modified by the Government from time to time) under the provision of Building and other construction workers’ welfare cess act 1996 etc. The contractor is also required to pay  quarry fees, Royalties octroi dues levied by the state Government or any local body or Authority and ground rent if any charged by the Executive Engineer for stacking the materials. No extra payment on their account will be made to the contractor.

9) In case of discrepancy between percentages quoted in words and figures, lower of the two shall be considered. Accordingly the amount stated in Schedule-B will be adjusted by the Executive Engineer and the contractor shall be bound by that. If the contractor does not accept the amount so corrected, the tender will be rejected and his E.M.D. will be forfeited.

 The tenders for works remain open for acceptance for a period of one hundred eighty days from the date of opening of tenders.  If any tenderer withdraws his tender before the said period or makes any modifications in the terms and conditions of the tender which are not acceptable to the accepting authority, then the whole amount of Earnest Money Deposit    shall be forfeited to KNNL.  The Nigam is also at liberty to take any other penal action as it deems fit against such contractor.

If delay in deciding the tender is considered to be inevitable, the Executive Engineer may seek in advance, the consent of the tenderer agreeing to keep open their offers for further period specified by the Executive Engineer.

10) If the percentage quoted by the contractor for the work is below ninety percent of the estimated     amount put to tender or recast amount put to tender of the department, then the contractor shall furnish    an additional performance security in the form of Bank Guarantee for an amount equivalent to the    difference between the cost as per quoted percentage and 90% of the   estimated amount put to tender     or recast amount put to tender. In case of contractor quotation rates above 125% of the estimated rates 
     then the amount over and above 125% will be withheld during the progress of work. The additional    performance security will be released proportionately to the bill amount till the contractor achieves   progress of the entire cost of the work as per the agreement.
11) MODE OF PAYMENT OF EMD:-
a) Each tenderer must pay an Earnest Money Deposit of Rs. 17,200.00   in e-cash only (in a single e-transaction ) through e-procurement portal using any modes viz.,  credit card / Direct debit / National Electronic Fund Transfer (NEFT) / Over the counter (OTC). The EMD amount accepted in the form of Electronic cash shall be maintained in “Government Central Pooling Account “ at Axis bank until the contract is closed.

b) The validity of such EMD shall be for a period of 180 days from the date of opening of the tenders. If the tender validity is extended by the contractor as required by the Executive Engineer, then the validity of EMD shall also be extended by the contractor accordingly. The tenders submitted without EMD shall be rejected.

12) Eligibility and qualification requirements 

     The tenderer should have been registered in KPWD Class- III      and above, and the registration should be in currency. The copy of certificate to that effect should be submitted with the tender.

       The following documents shall be submitted with the tender.

i) Coy of contractor’s registration which is in currency
ii) EPF Registration certificate, along with copy of challan for having deposited EPF contribution amount upto the end of  March 2016.

iii) Income tax clearance certificate for the year 2015-16 mentioning PAN & 
TAN.

iv) Work done certificate for having executed satisfactorily one single civil work, costing not less than 50% of the amount put to tender,  in any of the preceding 5 financial years (Between   2011-12  to 2015-16)

         The cost of completed work as described above of the previous financial years shall be given weightage of 10% per year (compounding) to bring them to current financial year’s price level.



Self attested copies of all the above document shall be scanned and uploaded with the tender. And the originals shall be produced for verification during evaluation of tender.



Any bidder who is other wise qualified, withdraws  from the bidding process at any stage before a final decision is taken on the tender, either by not producing the original documents for verification or for any other reason, then the EMD of such bidder shall be forfeited, besides making such bidders liable for black listing

13) OPENING OF TENDERS:- The completed tenders submitted by the contractors within the stipulated time through e-procurement portal and along with requisite EMD shall be opened by the  Superintending Engineer, KNNL MLBCC Circle, Naviluteertha in his office at  Naviluteertha   on                    19-7-2016 after 11.00 hours, in presence of the intending contractors or their representatives who ever are  present at the above said time.



The tenders will be evaluated for pre-qualification as per stipulations of tender 

       notification and price bids of qualified tenders shall be evaluated and compared duly 

       updating the cost of work as per current S.R.rates prevailing at the time of opening of 
enders.

14) The authority competent to accept the tenders shall have the right to reject all or any of tenders without assigning any reasons and will not be bound to accept the lowest tender. Conditional tenders will be rejected.

15) Earnest Money of the tenderers shall be refunded / returned on application from them after 7 days.

a) from the date of final decisions on the tenders  received in case of rejected tenders.

b) from the date of expiry of the initial validity period of 180 days in the case of tenderer, who do not extend the validity of their offer beyond that period.

       No interest will be paid by the KNNL on the earnest money deposited.

16) The contractor whose tender is accepted shall execute the agreement within 15 days from the written/ telephone intimation of acceptance of tender. Additional 30 days time may be allowed with a penalty of 0.50% of contract value.

17) The successful tenderer shall pay Security Deposit in value equivalent to 7.5% of the cost of work (including earnest money)as laid down in clause 1(a)  of contract Form.
18) Failure on part of the successful tenderer to pay the Security Deposit amount, Additional performance Security if any and to execute the contract Agreement as provided in para (18) above would constitute a breach of contract and hence he shall be liable for all the consequences resulting there from. Such failure shall entail forfeiture of EMD and also entail removal of contractor’s name from the select list of contractors of KNNL. In addition, the competent authority is entitled to have the work executed at the risk and cost of the contractor. The contractor shall be responsible for making good, in cash this extra expenditure, failing which the same shall also be recovered from his dues for other works as contemplated in Clause-36 of the conditions of contract.
19) The successful tenderer shall pay compensation to workmen, working under him for any injury caused during the execution of work as per workmen’s Compensation Act in force from time to time, failing which the amount will be deducted from the bills and paid to the injured workmen.

20) The time period stipulated for completion of work is 3 calendar months including mansoon.  
21) The submission of tender by a contractor implies that, the contractor has read the contents of the Tender Notice and contract Form and all other papers included in the tender document and made himself aware of the scope and the detailed specifications of the work to be done and the availability of the quantity of materials required. The tender of any contractor who does not accept the conditions contained in the tender documents is liable to be rejected.

22) Corrigendum / Extensions will be published in the News papers / Website for all modifications, corrections if any.

23) For any further details and clarifications the contractor may contact the office of the undersigned during the office hours or access the e-procurement website.


 Executive Engineer, 

  KNNL, MLBCC Division No.3,  

       Badami -   587201.

TENDER FOR WORKS

Form -II
To

The Executive Engineer, 



KNNL MLBCC Divn.No.3,
BADAMI.
Sir,
Tender for Works:


I/we hereby tender for the execution, for the Managing Director KNNL, Ltd. (herein before and hereinafter referred to as Nigam of the work specified in the under mentioned Memorandum within the time specified in the Memorandum of the rates quoted for each item specified in Schedule ‘B’ (Memorandum showing items of works to be carried out) and in accordance in all respects with specifications, designs, drawings, and instructions in writing referred to in clause 12 of the annexed conditions of contract and agree that when materials for the work are provided by the Nigam such material and the rates to be paid for them shall be as provided in Schedule ‘A’ hereto.
	a
	Name of work 
	:
	Construction of   road from Anantageri  to Shanteshwar



	b
	Estimated amount put tender
	:
	Rs  8,58,349.64

	c
	Earnest money @  2 %
	:
	Rs  17,200.00 (Through e-procurement portal).

	d
	Security Deposit  @   5 ½   %
	:
	Rs   47,250.00

	i
	Demand Draft/Bankers cheque/ Bank Guarantee (not less than the amount of earnest money vide (c) above)
	:
	Rs   17,200.00 

	ii
	To be deducted from the current bills at the rate not less than those mentioned in column 
	:
	Rs  47,250.00

	iii
	In the table below clause 1(i) of conditions contract Total of (i) & (ii)
	:
	Rs  64,450.00

	e
	Percentage, if any to deducted from each running bill vide (d) (ii) 
	:
	5 ½   %

	f
	Time allowed for the work from the date of issue of written order to commence 
	:
	3 months  (including monsoon)




     
Should this tender be accepted, I/We hereby agree to abide by and fulfill all the terms and provisions of the Conditions of Contract and the additional Conditions of Contract annexed hereto and all the terms and provisions contained in Notice inviting Tenders so far as applicable, and in default thereof to forfeit and pay to Nigam the sum of money mentioned in the said conditions.

A sum of Rs ………….is hereby forwarded in the form of Demand Draft/Banker’s Cheque in the approved form obtained from SBM....which is a Nationalized / Scheduled Bank or Bank Guarantee from nationalized bank drawn in favour of KNNL payable  at   
I/We agree that should I/We fail to execute the agreement or to commence the work specified in the above Memorandum an amount equal to the amount of the Earnest Money shall be absolutely forfeited to the Nigam out of any other money due to me/us or otherwise.


Any Notice required to be served on me/us shall be sufficiently served on me/us if  delivered to me/us personally or forwarded to me/us by post (registered or ordinary) or left at my/our address given hereunder.

Dated.....................................this day of........................................

Dated the ..................day of..................

Witness






Contractor Address

Address Occupation

________________





________________

________________





________________

________________





________________

________________





________________

 Notes:

1)  Amount to be specified in the Memorandum should be both in words and in figures.

2)  The currency period of the tender shall be 180 days from the date of opening the tender/tenders.  If delay in deciding the tender is inevitable, the consent of the tenderer agreeing to keep open his offer for a minimum further period should be obtained in advance.  The minimum further period for which the tenderer is required to keep his offer open should invariably be specified before his consent is obtained.

Wherever necessary, schedule showing dates by which the various items of work are to be completed should be given  at (f) above for items specified in schedule B. 

Karnataka Neeravari Nigam Limited


The following Declaration has to be given by the contractor at the time of submission of the completed tender.

	
	Name of Work
	:
	Construction of   road from Anantageri  to Shanteshwar









DECLARATION

I/We hereby declare that I/We have made myself/ourselves thoroughly conversant with local conditions regarding all materials such as stones, murrum and sand etc., and the labour on which I/We have based rates for this work, and that the specifications, plans, designs, Conditions of Contract etc. on which rates are based, have been completely studied by me/us before submitting the tender.  I/We undertake to use only the best of materials approved by the Executive Engineer before starting the work and to abide by his decision.

 DEFINITION OF TERMS USED IN THE CONTRACT DOCUMENT


In constructing the conditions and specifications of contract, the following expressions shall have the meanings herein assigned to them, unless there is something, in the subject or the context inconsistent with such meanings.


“NIGAM” OR “KNNL” shall mean the Karnataka Neeravari Nigam Limited and its successor if any.


“DEPARTMENT” shall mean the organizational setup of KNNL at the competent level.


“CONTRACTOR” shall mean tenderer whether a firm, registered company, partnership/Joint Venture  or an individual, whose tender has been accepted by KNNL or by an officer (duly authorised in this behalf) on behalf of Karnataka Neeravari Nigam and who have entered into an agreement with Karnataka Neeravari Nigam for due fulfillment of the contract and shall include the legal representatives, successors and permitted assignees.

“EMPLOYER” means Managing Director, Karnataka Neeravari Nigam Limited


“ENGINEER” shall mean, the Chief Engineer, in-charge of the Project or such other officer as may be appointed to act as the Engineer for the purpose of the contract and shall also mean and include the Superintending Engineer and the Executive Engineer or an officer of equivalent rank directly in-charge of the work or any part thereof.


The “ENGINEER” where named as the final authority for decision shall only mean the Chief Engineer in-charge of the work or his duly authorised assistants


“CHIEF ENGINEER” ,”SUPERINTENDING ENGINEER”, EXECUTIVE ENGINEER” shall mean the Chief Engineer, Superintending Engineer, Executive Engineer in charge of the work.


“PLANT” shall mean and include any or all plant, machinery, tools and other implements of all description necessary for the execution of the work in safe and workman like manner.


“WORK” or “WORKS” shall mean the work or works entrusted to be executed in or in virtue of the contract whether temporary or permanent and whether original, altered, substituted or additional.


“CONTRACT” and “CONTRACT DOCUMENTS” shall mean and include the agreement, the conditions of contract, the additional conditions of contract, the detailed technical specifications and all annexures and appendices thereto such as Schedule “A”, Schedule “B”, Schedule “C” and Drawings and all other documents annexed.

“SPECIFICATIONS” shall mean the Detailed Technical specifications, which form part tender and any additions or modifications thereof as may from time to time be furnished or approved in writing by the Engineer.

“SITE” shall mean and include all the land in which the operations in respect of the work are carried out.  It shall also include the material stacking yard and the area where permanent or temporary structures are put up for facilitating the execution of the work.


“TEST” shall mean such tests as are required to be carried out either by the Contractor or by the Engineer, from time to time and on completion as detailed in the specifications before the work is certified as being satisfactory and is taken over by Engineer-in-Charge.


“MONTH” shall mean the months as reckoned by English Calendar.


“DAY” shall mean a day of 24 hours from midnight to midnight irrespective of number of hours worked in that day.


“REGISTERING AUTHORITY” shall mean (1) the Chief Engineer, P.W.D. Communications and Buildings, Bangalore/Dharwad or (2) The competent authority of KNNL as the context demands.


Words used in singular shall also include the plural and vice-versa where the context so demands.
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GENERAL CONDITIONS OF CONTRACT

(Adapted version of KPWD form PWG65)

SECURITY DEPOSIT

Clause 1 (a) - The person/persons whose tender may be accepted(hereinafter called the Contractor which expression shall unless the context otherwise requires, includes his heirs, executors, administrators and assigns) shall pay security deposit in Demand Draft/Bank Guarantee/Banker’s Cheque of any Nationalised Bank equivalent to the Earnest Money Deposit indicated in Column (ii) of the table given below and shall permit KNNL 

 (a). To deduct at the percentage mentioned in Column (iii) of the table given below of all moneys payable for work done under the Contract, at the time of making such payments to him/them and 

(b) to hold such deductions as Further Security Deposit.

Estimated cost of the work   


               (*) E.M.D.     (**) F.S.D.

                   % age
          %age

______________________________________________________________________________
               (i)   



                                  (ii)  

      (iii)

 Upto    Rs. 5,00,000                

                     2.5%  

      5.0%

 Above Rs. 5,00,000   upto Rs. 10,00,000                           2.0%                         5.5%

 Above Rs. 10,00,000 upto Rs. 20,00,000                           1.5%                         6.0%

 Above Rs. 20,00,000       

                                 1.0%    

      6.5%

___________________________________________________________________
(*) E.M.D. =  Earnest Money Deposit.

(**) F.S.D. = Further Security Deposit.

Addition or Reduction in Security Deposit:

(b) In cases where additions are made to the tendered work under the provisions of clause-13 an additional amount of Security Deposit at the rates mentioned in Sub-clause (a) above should be paid by the Contractor.  If a portion of the work is withdrawn from the Contractor under the provisions of Clause-15(a) a proportionate reduction in the amount of Security Deposit may be allowed by the Executive Engineer.

Conversion to interest bearing securities:

(c) The Security Deposit paid in cash as also the F.S.D. deducted from the bills, may, at the cost of the Depositor, be converted into interest bearing securities provided that the depositor has expressly desired this in writing.

Release against Bank Guarantee:

(d)When the Further Security Deposit deducted from the bills exceeds Rs. One lakh, the amount in excess of Rs. One lakh, at the request of the contractor, be released to him against the production of Bank Guarantee for an equivalent amount in the prescribed form.  The Bank Guarantee should be kept valid till the completion of the period mentioned in Sub-clause (f) below.

Dues to KNNL, to be set off against Security Deposit:

(e) All compensation or other sums of money payable by the Contractor to KNNL under the terms of this contract may be realised or deducted from any amount payable to him or Security Deposit payable to him or from the interest arising there from, or from any sums which may be due or may become due by KNNL to the Contractor on any account whatsoever and in the event of his security deposit being reduced by reason of any such realisation or deduction as aforesaid, the Contractor shall, within ten days thereafter, make good in cash any sum or  sums which have been deducted from, or raised by sale of his security deposit or any part thereof.

Refund of Security Deposit:

(f) The Security Deposit lodged/paid by a Contractor shall be refunded to him after the final bills are paid or after twelve months, from the date of completion of the work, during which period the work should be maintained by the Contractor in good order, whichever is later.

PENALTY FOR DELAY

WRITTEN ORDER TO COMMENCE WORK

Clause 2 :

(a) After acceptance of the tender, the Executive Engineer shall issue a written order to the successful tenderer to commence the work.  The Contractor shall enter upon or commence any portion of work only with the written authority and instructions of the Executive Engineer.  Without such instructions the Contractor shall have no claim to demand for measurements of or payment for, work done by him.

Programme of work

(b)  The time allowed for carrying out the work as entered in the tender shall be strictly observed by the contractor.  It shall be reckoned from the date of issue of written orders to commence work.  The work shall throughout the stipulated period of the contract be proceeded with, with all due diligence (time being deemed to be the essence of the contract on the part of the Contractor).  To ensure good progress during the execution of the work, the contractor shall be bound (in all cases in which the time allowed for any work exceeds one month) to comply with the time schedule according to the programme of execution of the work as agreed upon and enclosed to the contract.  In the absence of specific agreed programme the contractor shall be bound to complete.

1/6th  of the work in                      ¼ of the time

1/2 th   of the work in                      ½ of the time

3/4 th of the work in                      ¾ of the time

                            Full of the work in                           full time

Note:
The quantity of the work to be done within a particular time to be specified above when the programme chart is not annexed, shall be fixed and inserted in the blank space kept for the purpose by the officer competent upto the level of Chief Engineer to accept the contract after taking into consideration the circumstances of each case, and the contractor shall abide by the programme of detailed progress laid down by that officer.

The following proportions usually be found suitable in 1/4, 1/2, 3/4 of the time:

(i) Reasonable progress of earthwork that could be achieved will be 1/6, 1/2, 3/4 the respectively of total value of the work to be done.

ii) Reasonable progress of masonry work and concerting that could be achieved will be 1/10th, 4/10th, 8/10ths of the total value of the work to be done.

Review of progress and responsibility for delay etc.
(c.) The progress of all works costing Rs. 1 lakh and above shall be reviewed by the Executive Engineer with the contractor during the first fortnight of every month.  Such a review shall take into account the programme fixed for the previous month, obligations on the part of the Karnataka Neeravari KNNL Limited like the supply of materials, drawings, and also the obligations on the part of the Contractor.

Apportionment of responsibility for delay between Contractor and KNNL
In case the progress achieved falls short by more than 25 percent of the cumulative programme, the reasons for such shortfall shall be examined and a record made thereof apportioning the responsibilities for the delay between the Contractor and the KNNL.  This record should be signed in full and dated both by the Executive Engineer and the Contractor.

Shortfall in progress made up subsequently
To the extent the shortfall is assessed as due to the delay on the part of the contractor, a notice shall be issued to him by the Executive Engineer to make up the shortfall in the succeeding month.  If the shortfall is not made up before the progress of the work is reviewed during the second month succeeding the month in which the shortfall was observed, the Contractor shall be liable to pay penalty as indicated in Clause 2 (d) below.

Grant of extension of time:
If the delay is attributable to reasons beyond the control of the Contractor, requisite extension of time shall be granted by the Executive Engineer in accordance with Clause 5 after obtaining the approval of his higher authorities, wherever necessary.

Review of progress by Superintending Engineer/Chief Engineer:
The Superintending Engineer shall review the progress once in every six months all contracts of value more than Rs. 5 lakhs and up to Rs. 100 lakhs.  In respect of contracts of value Rs. 100 lakhs and above the review shall be done by the Chief Engineer once in six months.  These reviews are in addition to the monthly reviews required to be done by the Executive Engineer. The results of the review by the higher authorities shall, wherever necessary, be incorporated in the next review by the Executive Engineer.

Settlement of dispute regarding shortfall in progress:
In case of dispute between the Chief Engineer and the Contractor regarding the responsibility for the shortfall in progress, the matter shall be referred to the Managing Director, KNNL who shall thereupon give a decision within one month of the date of receipt of reference.  The decision of the Managing Director, shall be final and binding on the Contractor and the Executive Engineer.
Penalty for delay:


(d) In respect of the shortfall in progress, assessed as due to the delay on the part of Contractor as per Clause 2(b) and 2(c), the Contractor shall be liable to pay as penalty an amount equal to one percent of the estimated cost of the balance work assessed according to the programme, for every day that the due quantity of work remains incomplete, provided always that the total amount of penalty to be paid under the provisions of this clause shall not exceed 7.5 percent of the estimated cost of the entire work as shown in the tender, provided further that in the event of the contractor making up the shortfall in progress within the stipulated or extended time of completion, the penalty so recovered may be refunded on an application in writing by the contractor.

Note:
If the Executive Engineer considers it necessary he shall be entitled to take action as indicated in clause 3(d) also.

Adjustment of excess/over payments:

(e) Excess/over payments as soon as they are discovered should be adjusted in the next running account bill of the contractor and in case the final bill has already been paid, the excess/over payment made shall be recovered from the Security Deposit of the contractor together with interest at 12 percent or such other percentages as KNNL may decide from time to time, from the date of such excess or over payment to the date of recovery.

ACTION WHEN WHOLE OF SECURITY DEPOSIT IS FORFEITED:

Clause 3:In any case in which under any clause or clauses of this contract if the contractor shall have rendered himself liable to pay compensation and/or penalty amounting to the whole of his security deposit including the amount deducted in installment's from his bills as Further Security Deposit the Executive Engineer, on behalf of the , KNNL, shall have power to adopt any of the following courses as he may deem best suited in the interest of KNNL.

Forfeiture of Security Deposit

(a) Without prejudice to KNNL’s right to recover any loss from the Contractor under sub-clauses (b) and (c) of Clause 3 of the Contract, to rescind the Contract (of which rescission notice in writing to the Contractor, under the hand of the Executive Engineer shall be conclusive evidence) and in that case, the security deposit of the contractor including whole or part of the lumpsum deposited by him and also the amount deducted from his bills as Further Security Deposit shall stand forfeited and be absolutely at the disposal of the KNNL.

Debiting cost of labour and materials supplied

(b) To employ labour paid by the KNNL and to supply materials to carry out the work or any part of the work debiting the contractor with the cost of the labour and the price of the materials (as to the correctness of which cost and price the certificate of the Executive Engineer shall be final and conclusive against the contractor) and crediting him with the value of the work done, in all respects in the same manner and at the same rates as if it had been carried out by the contractor under terms of his contract, and in that case the certificate of the Executive Engineer as to the value of the work done shall be final and conclusive against the contractor.

Recovery of extra cost on unexecuted work

(c) To measure up the work of the contractor and to take such part thereof as is remaining unexecuted out of his hands, and to give it to another contractor to complete it in which case any expenses which may be incurred in excess of the sum which would have been paid to the original contractor, if the whole work had been executed by him (as to the amount of which excess expenses the certificate in writing of the Executive Engineer shall be final and conclusive) shall be borne and paid by the original contractor and shall be deducted from any money due to him by the KNNL under the contract or otherwise or from his security deposit or the proceeds of the sale thereof, or a sufficient part thereof.

Action against unsatisfactory progress
(d) If the contractor does not maintain the rate of progress as required under Clause 2 and if the progress of any particular portion of work is unsatisfactory even after taking action under Clause 2(c) and 2(d) the Executive Engineer shall be entitled to take action under Clause 3 (b) or 3(c) at his discretion in order to maintain the rate of progress after giving the contractor 10 days notice in writing whereupon the contractor will have no claim for any compensation for any loss sustained by him owing to such actions.

No Compensation for loss sustained on advance action:
(e) In the event of any of the above courses being adopted by the Executive Engineer, the contractor shall have no claim to compensation for any loss sustained by him by reason of his having purchased or procured any materials or entered into any engagements or made any advances on account of or with a view to the execution of the work or the performance of the contract.  And in case the contract shall be rescinded under the provision aforesaid the contractor shall not be entitled to recover or be paid any sum for any work therefore actually performed by him under his contract unless and until the Executive Engineer shall have certified in writing the performance of such work and the amount payable in respect thereof and he shall only be entitled to be paid the amount so certified.

CONTRACTOR TO REMAIN LIABLE TO PAY COMPENSATION IF ACTION IS NOT TAKEN UNDER CLAUSE 3
Clause 4:In any case in which any of the powers conferred upon the Executive Engineer by Clause 3 thereof shall have become exercisable and the same shall not have been exercised, the non-exercise thereof shall not constitute a waiver of any of the conditions hereof and such powers shall not withstanding be exercisable in the event of any future case of default by the contractor for which under any Clause thereof he is declared liable to pay compensation or penalty amounting to the whole of his security deposit and the liability of the contractor for past and future compensation or penalty shall remain unaffected.

Power to take possession of or require removal of or sell contractor's properties


In the event of the Executive Engineer taking action under sub-clause (a) or (c) of Clause-3, he may, if he so desires, take possession of all or any tools, plant, materials and stores in or upon works or the site thereof or belonging to the contractor, or procured by him and intended to be used for the execution of the work or any part thereof, paying or allowing for the same in account at the contract rates, or in the case of contract rates not being applicable, at current market rates, to be certified by the Executive Engineer whose certificate thereof shall be final.  In the alternative, the Executive Engineer may, after giving notice in writing to the contractor or his clerk of the works, foreman or other authorised agent, require him to remove such tools, plant, materials or stores from the premises within a time to be specified in such notice; and in the event of the contractor failing to comply with any such requisitions, the Executive Engineer may remove them at the contractor's expense or sell them by auction or private sale on account of the contractor and at his risk in all respects, and the certificate of the Executive Engineer as to the expense of any such removal, and the amount of the proceeds and expense of any such sale shall be final and conclusive against the contractor.

GRANT OF EXTENSION OF TIME
Clause 5: (a) 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 on any other ground, he shall apply in writing to the Executive Engineer before the expiration of the period stipulated in the tender or before the expiration of 30 days from the date or which he was hindered as aforesaid or on which the cause for asking extension occurred, whichever is earlier and the Executive Engineer or other competent authority may, if in his opinion there are reasonable grounds for granting an extension, grant such extension as he thinks necessary or proper.  The decision of such competent authority in this matter shall be final.

(b) The time limit for completion of the work shall be extended commensurate with its increase in cost occasioned by alterations or additions and the certificate of the Executive Engineer or other competent authority as to such proportion shall be conclusive.

ISSUE OF FINAL CERTIFICATE - CONDITIONS REGARDING

Clause 6: On completion of the work the contractor shall report in writing to the Executive Engineer the completion of the work. Then he shall be furnished with a certificate by the Executive Engineer of such completion, but no such certificate shall be given nor shall the work be considered to be complete until the contractor shall have removed from the premises on which the work shall have been executed, all scaffolding, surplus materials and rubbish and shall have cleaned thoroughly all wood work, doors, windows, walls, floor, or other parts of any building, in or upon which the work has been executed, or of which he may have had possession for the purpose of executing the work,  nor until the works shall have been measured by the Executive Engineer or other competent authority or where the measurements have been taken by his subordinates until they have received the approval of the Executive Engineer or other competent authority, the said measurements being binding and conclusive against the contractor.  If the contractor shall fail to comply with the requirements of this clause as to the removal of scaffolding, surplus materials and rubbish, and cleaning on or before the date fixed for the completion of the work, the Executive Engineer or other competent authority may, at the expense of the contractor, remove such scaffolding, surplus materials and rubbish, and dispose of the same as he thinks fit and clean off such dirt etc., as aforesaid and contractor shall be liable to pay the amount of all expenses so incurred, but shall have no claim in respect of any such scaffolding or surplus materials as aforesaid except for any sum actually realized by the sale thereof. 
Closure of contract pending completion of minor items

Note-- In cases where it is not desirable to keep the building contract open for minor items, such as flooring in the bath rooms, etc., which can be carried out only after installation of sanitary work, the main contract may be finalized after getting a supplementary agreement executed in the prescribed form by the same contractor for doing the residual work.
CONTRACTOR TO SUBMIT BILLS MONTHLY IN PRINTED FORM
Clause 7: (a) A bill shall be submitted by the contractor on or before the 15th of each month for all items of work executed in the previous month.

All bills shall be prepared in the prescribed printed or typed form in quadruplicate and handed over to the subordinate in-charge of the work, Sub-Division or Division office and acknowledgement obtained.

The charges to be made in the bills shall always be entered at the rates specified in the tender in full or in part as the case may be. In the case of any extra work ordered in pursuance of these conditions and not mentioned or provided for in the tender, the charges in the bills shall be entered at the rates hereinafter provided for such work.

Scrutiny of Bills and measurement of work


(b) The details furnished by the Contractor in the bill should be completely scrutinized and the said work should be measured by the subordinate in the presence of the Contractor or his duly authorised agent.  The countersignature of the contractor or the said agent in the measurement book shall be sufficient proof to the correctness of the measurements which shall be binding on the contractor in all respects. If the contractor does not submit the bills within the prescribed time the Executive Engineer may depute within seven days of the prescribed date, a subordinate to measure up the said work.  The countersignature of the contractor shall be obtained in the Measurement Book concerned with reference to which the bill may be prepared by the department.

Filing of objections to measurements, by contractor


(c) Before taking any measurement of any work as has been referred to in Clause 7 (b) above the Executive Engineer or a sub-ordinate deputed by him shall give reasonable notice to the contractor.  If the Contractor fails to attend at the measurements after such notice or fails to countersign or to record the difference, within a week from the date of measurements in the manner required by the Executive Engineer, then in any such event, the measurements taken by the Executive Engineer or by the subordinate deputed by him as the case may be, shall be final and binding on the contractor and the contractor shall have no right to dispute the same.


(d) One copy of the passed bill shall be given to the Contractor without any charge. 

PAYMENT PROPORTIONATE TO WORK APPROVED AND PASSED

Clause 8: The contractor shall, on submitting the bill and after due verification by the subordinate as per Clause 7 (b) be entitled to necessary payment proportionate to the part of the work then approved and passed by the Executive Engineer or other competent authority whose certificate of such approval and passing of the sum so payable shall be final and conclusive against the contractor.

Payment at reduced rates


The rates for several items of works agreed to within shall be valid only when the items concerned are accepted as having been completed fully in accordance with the stipulated specifications.  In case where the items of work are not accepted as so completed, the Executive Engineer or other competent authority may reject the items of work or may make payment on account of such items at such reduced rates as he may consider reasonable in the preparation of final or on account bills.

Payment on intermediate certificates be regarded as advances


All such intermediate payments shall be regarded as payments by way of advance against the final payments only and not as payments for work actually done and completed, and shall not preclude the Executive Engineer or other competent authority from requiring any bad, unsound, imperfect or unskillful work to be removed or taken away and reconstructed or re-erected nor shall any such payment be considered as an admission of the due performance of the contract or any part thereof in any respect or the accruing of any claim, nor shall it conclude, determine or affect in any other way the powers of the Executive Engineer or other competent authority as to the final settlement and adjustment of the accounts or otherwise or in any other way vary or affect the contract.

Submission of Final bill and its settlement


The final bill shall be submitted by the Contractor within one month of the date of actual completion of the work in all respects.  His claims shall be settled (except those under dispute) within two months thereafter in respect of works costing up to Rs.2 lakhs and within five months thereafter in respect of works costing more than Rs.2 lakhs.

Disputed Items
The Contractor shall submit a list of the disputed items within 30 days from the disallowance thereof and if he fails to do so this, his claim shall be deemed to have been fully waived and absolutely extinguished.

Where royalty is sought to be recovered from materials brought in to the project area from outside, the Executive Engineer shall certify that the material has been brought from outside on production of transit permit of the Mines and Geology department.

STORES SUPPLIED BY GOVERNMENT(KNNL)
Clause 9: If the specification or estimate of the work provides for the use of any special description of materials to be supplied from the store of the KNNL or if it is required that the Contractor shall use certain stores to be provided by the Executive Engineer or other competent authority (such material and stores, and the prices to be charged there for as hereinafter mentioned being so far as practicable for the convenience of the contractor but not so as in any way to control the meaning or effect of this contract specified in the schedule or memorandum hereto annexed) the contractor shall be supplied with such materials and stores as may be required from time to time to be used by him for the purposes of the contract only and the value of the full quantity of the materials and stores so supplied shall be set off or deducted from any sums then due, or thereafter to become due to the contractor under the contract, or otherwise, or from the security deposit, or the proceeds of sale thereof. IF the security deposit is held in KNNL securities the same of a sufficient portion thereof shall in that case be sold for purpose
Materials shall remain the absolute property of KNNL and be open to inspection
All materials supplied to the contractor shall remain the absolute property of KNNL and shall on no account be removed from the site of work, and shall at all times be open to inspection by the Executive Engineer or other competent authority.  Any such materials unused and in perfectly good condition at the time of completion or determination of the contract shall be returned to the KNNL stores, if the Executive Engineer or other competent authority so requires by a notice in writing given under his hand; but the contractor shall not be entitled to return any such materials except with the consent of the Executive Engineer or other competent authority and he shall have no claim for compensation on account of any such material supplied to him as aforesaid but remaining unused by him or for any wastage in or damage to any such materials.

UNUSED MATERIALS
Clause 10(a):  The contractor shall see that only the required quantities of materials are indented.  Any such materials remaining unused and in perfectly good condition at the time of completion or determination of the contract, shall be returned to the Executive Engineer at a place where directed by him, if by a notice in writing under his hand, he shall require them.  Credit for such materials will be given at the issue rate actually charged for these materials excluding storage charges, or market rate, whichever is lower.  The contractor shall not be entitled to cartage and incidental charges for returning the surplus materials from and to the stores wherefrom they were issued.

Recovery of cost of materials drawn in excess of actual requirements.
After the completion of the work the actual quantity of departmentally supplied materials consumed in the various items or work shall be assessed on the basis of the measurements recorded in the measurement books for purpose of payment.  Over this quantity a variation shall be reasonably allowed for wastage of materials during execution.  If the materials are drawn from KNNL Stores in excess of actual requirements of the works as assessed above (including the reasonable variation towards wastage as stated above) the cost of excess materials drawn from the KNNL stores, and not returned by the contractor in good condition shall be recovered at twice the issue rate including storage charges.

Recovery of cost of materials disposed off unauthorisedly or not stored at site-Black listing of contractor.
(b) In cases where it is noticed that materials and stores supplied to the contractor have not been stored at the site of work or have been unauthorisedly disposed off, the cost of such materials shall be recovered at twice the issue rate including storage charges or at twice the market rate, whichever is higher, Action may also be initiated for the removal of the name of the contractor from the approved list of contractors and also to black list the contractor.
NO CLAIM TO COMPENSATION ON ACCOUNT OF LOSS DUE TO DELAY IN SUPPLY OF MATERIALS BY KNNL.
Clause 11(a) The contractor is required to keep himself in touch with day-to-day position regarding supply of materials specified in Schedule-A and make adjustments in the programme of work to the extent possible and desirable.

(b) The contractor shall not be entitled to claim any compensation from KNNL for the loss suffered by him on account of any delay by KNNL in the supply of materials entered in Schedule.  However, in the case of such delays in the supply of materials, the KNNL shall grant such extension of time for the completion of the works as shall appear to the Executive Engineer or other competent authority to be reasonable in accordance with the circumstances of the case.  The decision of the Executive Engineer or other competent authority as to the extension of time shall be accepted as final by the Contractor.

Procurement of Schedule-A stores by contractor
(c.) In case of non-availability of materials specified in Schedule-A, the Executive Engineer may permit the Contractor in writing to procure such materials from his own source and use them on works provided that the materials are in accordance with the standards and specification stipulated in the Tender, designs and drawings.  The contractor is not entitled to any claim on account of higher rates paid by him than those specified in Schedule A for materials procured by him.

DEFINITION OF WORK
Clause 12 (a) The expression 'Work' in or 'Works' where used in these conditions, shall unless there be something in the subject or context repugnant to such construction, be constructed to mean the work or works contracted to be executed under or in virtue of the contract, whether temporary or permanent and whether original, altered, substituted or additional.

Work to be executed in accordance with specifications, drawings, orders etc.
(b) The contractor shall execute the whole and every part of the work in the most sound and substantial and workmanlike manner, and in strict accordance with the specifications both as regards materials and workmanship.  The work shall also conform exactly, fully and faithfully to the designs, drawings and instructions in writing relating to the work signed by the Executive Engineer or other competent authority and lodged in his office and to which the contractor shall be entitled to have access at such office, or on the site of the work for the purpose of inspection during office hours and the contractor shall, if he so requires, be entitled at his own expense to obtain copies of the specifications and of all such designs and drawings and instructions as aforesaid.

The detailed Technical Specifications
(c.) The detailed Technical Specifications, which forms a part of the contract, accompanies the Tender Document.  In carrying out the various items of work as described in 
Schedule B of the Tender Document and the additional, substituted, altered items of work these Detailed Technical Specifications shall be strictly adhered to, supplemented by relevant provisions of the Indian Standard Specifications, the Code of Practice, etc. of which a list is furnished therein.  The Indian Standard Specifications and code of practice to be followed shall be the latest versions of those listed in the Detailed Technical Specifications.  Any class  of work, not covered by the Detailed Technical Specifications, shall be executed in accordance with the instructions and requirements of the Engineer and the relevant provisions of the Indian Standard Specifications.

ALTERATION IN QUANTITY OF WORK, SPECIFICATIONS AND DESIGNS, ADDITIONAL WORK, DELETION OF WORK.

Clause 13:(a)-i) The Engineer shall have power to make any alterations in, omissions from, additions to or substitutions for the original specifications, drawings, designs and instructions that may appear to him to be necessary or advisable during the progress of the work.  For that purpose or if for any other reason it shall in his opinion be desirable, he shall have power to order the Contractor to do and the contractor shall do any or all of the following:-

a) Increase or decrease the quantity of any work included in the contract,
b) Omit any such work,

c) Change the character or quality or kind of any such work,

d) Change the levels, lines, positions and dimensions of any part of the work,

e) Execute additional work of any kind necessary for the completion of the works and

f) Change in any specified sequence, methods or timing of construction of any part of the work.

Contractor bound by Engineer's instructions
The Contractor shall be bound to carryout the work in accordance with any instructions in this connection which may be given to him in writing signed by the Executive Engineer or other competent authority and such alteration shall not in any way vitiate or invalidate the contract.

Orders for variations to be in writing
(ii) No such variations shall be made by the Contractor without an order in writing of the Executive Engineer, provided that no order in writing shall be required for increase or decrease in the quantity of any work where such increase or decrease in the quantity of any work where such increase or decrease is the result of the quantities exceeding or being less than those stated in the 'Schedule B', provided also that if for any reason the Executive Engineer shall consider it desirable to give any such order verbally, the Contractor shall comply with such order and any confirmation in writing of such verbal order given by the Executive Engineer, whether before or after the carrying out of the order, shall be deemed to be an order in writing within the meaning of this clause, provided further that if the contractor shall within seven days confirm in writing to the Executive Engineer and if such confirmation is not contradicted in writing within fourteen days by the Executive Engineer, it shall be deemed to be an order in writing by the Executive Engineer.
(iii) Any additional work which the contractor may be directed to do in the manner above specified as part of the 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 rates as are specified in the tender for the main work.  However, change in the unit rates tendered and accepted shall be considered in respect of items under which the actual quantity of work performed exceeds tender quantity by more than 25% and this change in rate will be restricted only to such excess quantity (i.e. beyond 125 percent of the tendered quantity).

Rate for excess quantity beyond 125 percent of tendered quantity
        (b) The Additional quantity which exceeds 125 percent of the tendered quantity shall be paid at the rate(s) entered in or derived from the Schedule of rates prevalent at the time of occurrence of additions and alterations, plus or minus the overall percentage of the original tendered rates over the current Schedule of Rates of the year, in which the tender is accepted (as per the comparative statement prepared at the time of acceptance of the tender).

or the rates entered in the agreement whichever is lower.
Rates for additional, substituted altered items of work
(c) If the additional, substituted or altered work includes any class of work for which no rate is specified in the contract, then such work shall be carried out at the rates specified for or derived from similar item of work in the agreement.  In the absence of similar items in agreement, rate shall be as specified for or derived from similar items in the schedule of rates of the Division prevalent at the time of occurrence of such additional, substituted or altered items of work, plus or minus the overall percentage of original tendered rates over the current schedule of rates of the year in which tender is accepted as mentioned in sub-clause (b) above.  The rates so derived holds good till completion of the work. With regard to the question whether the additional, substituted or altered item/items of work/works is/are similar or not, to that/those in the agreement/in the Schedule of Rates of the Division, the decision of the Superintending Engineer shall be final and binding on the contractor till completion of work.
Determinations of rates for items not found in Estimate or Schedule of Rates

        (d) If the rates for additional, substituted or altered work cannot be determined in the manner specified in sub clauses (b) and (c) above, then the contractor shall within 7 days of the date of receipt by him of the order to carry out the work, inform the Executive Engineer of the rates which it is his intention to charge for such class of work, supported by analysis of the rate or rates claimed.  Thereupon the Executive Engineer shall determine the rate or rates on the basis of observed data and  failing this on the basis of prevailing market rates.  Under no circumstances the contractor shall suspend the work on the plea of non-settlement of rates for items falling, under this clause.  In the event of any dispute regarding the rates for such items the decision of the Chief Engineer shall be final.

                                TIME LIMITS FOR UNFORESEEN CLAIMS

Clause 14:Under no circumstances whatever shall the contractor be entitled to any compensation from the KNNL on any account unless the contractor shall have submitted claim in writing to the Executive Engineer or other competent authority within 30 days of the cause of such claim occurring.

NO CLAIM TO ANY PAYMENT FOR COMPENSATION FOR DELETION OF WHOLE OR PART OF WORK
Clause 15:(a) If at any time after the execution of the contract documents, the Executive Engineer or other competent authority shall, for any reason whatsoever, require the whole or any part of the work, as specified in the tender, to be stopped for any period or require the whole or part of the work (i) not to be carried out at all or (ii) not to be carried out by the tendered contractor, he shall give notice in writing of the fact to the contractor who shall thereupon suspend or stop the work totally or partially as the case may be.  In any such case, except as provided hereunder, the contractor shall have no claim to any payment of 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 so derive in consequence of the full amount of the work not having been carried out, or on account of any loss that he may be put on account of materials purchased or agreed to be purchased, or for unemployment of labour recruited by him.  He shall not also have any claim for compensation by reason of any alterations having been made in the original specifications, drawings, designs and instructions which may involve any curtailment of the work as originally contemplated.
Payment for materials already purchased or ordered by contractor

        (b) Where, however, materials have already been purchased or agreed to be purchased by the contractor before receipt by him of the said notice the contractor shall be paid for such materials, at the rates determined by the Executive Engineer or other competent authority provided they are not in excess of requirements and are of approved quality and/or shall be compensated for the loss, if any, that he may be put to, in respect of materials agreed to be purchased by him, the amount of such compensation to be determined by the Executive Engineer or other competent authority whose decision shall be final.

Labour charges during stoppage of work

        (c) If the contractor suffers any loss on account of his having to pay labour charges during the period during which the stoppage of work has been ordered under this clause, the contractor shall on application, be entitled to such compensation on account of labour charges as the Executive Engineer or other competent authority, whose decision shall be final, may consider reasonable.  Provided that the contractor shall not be entitled to any compensation on account of labour charges if in the opinion of the Executive Engineer or other competent authority, the labour could have been employed in the same locality by the contractor for the whole or part of the period during which the stoppage of the work has been ordered as aforesaid.

Time limit for stoppage of work

        (d) The period of stoppage ordered by the Executive Engineer or other competent authority should not ordinarily exceed six months.  Thereafter the portion of works stopped may be treated as deleted from this agreement if a notice in writing to that effect is given to the Executive Engineer or other competent authority by the contractor within seven days after the expiry of the above period.

Execution of work deleted
The portion of work thus deleted may be got executed from the same contractor on supplemental agreement on mutually agreed rates which shall not exceed current Schedule of Rates plus or minus tender percentage.
ACTION AND PENALTY IN CASE OF BAD WORK
Clause 16:If at any time before the security deposit is refunded to the contractor, it shall appear to the Executive Engineer or other competent authority or his subordinate in charge of the works that any work has been executed with unsound, imperfect or unskillful workmanship or with materials of inferior quality, or that any materials or articles provided by him for the execution of the work are unsound, or of a quality inferior to that contracted for, or are otherwise not in accordance with the contract, it shall be lawful for the Executive Engineer or other competent authority to intimate this fact in writing to the contractor and then notwithstanding the fact that the work, materials or articles complained of may have been paid for, the contractor shall be bound forthwith to rectify, or remove and reconstruct the work so specified in whole or in part, as the case may require, or if, so required shall remove the materials or articles at his own cost, and in the event of his failing to do so within a period to be specified by the Executive Engineer or other competent authority in the written intimation aforesaid, the contractor shall be liable to pay a penalty not exceeding one percent of the amount of the estimate for every day not exceeding ten days during which the failure so continues and in the case of any such failure the Executive Engineer or other competent authority may rectify or remove and re-execute the work or remove and replace the materials or articles complained of as the case may be, at the risk and expense in all respects of the contractor.  Should the Executive Engineer or other competent authority for any valid reasons consider that any such inferior work or materials as described above is to be accepted or made use of, it shall be within his discretion to accept the same at such reduced rates he may fix thereof. 

WORK TO BE OPEN TO INSPECTION--CONTRACTOR OR RESPONSIBLE AGENT TO BE PRESENT
Clause 17: (a) All works under or in course of execution or executed in pursuance of the contract shall at all times be open to the inspection and supervision of the Executive Engineer or other competent authority and his subordinates, and the contractor shall at all times during the usual working hours, and at all other times at which reasonable notice of the intention of the Executive Engineer or other competent authority or his subordinate to visit the work 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 the contractor's duly authorised agent shall be considered to have the same force and effect as if they had been given to the contractor himself.

Employment of technical staff
(b) The Contractor shall employ the following technical staff during execution of this work:

i) One Graduate Engineer when the cost of the work to be executed is Rs. 25 lakhs or more;

ii) One qualified Engineering Diploma Holder when the cost of the work to be executed is more than Rs. 10 lakhs but less than Rs. 25 lakhs.

ii) iii) In addition to (i) and (ii) above, the contractor shall employ different types of such technical personnel as may be directed by the Executive Engineer to ensure efficient execution of work.

The technical staff so employed should be available at site whenever required by the Engineer-in-charge to take instructions.

        (c) If the contractor fails to employ technical staff as aforesaid, he shall be liable to pay a sum of Rs. 10000 (Ten thousand only) for each month of default in the case of Graduate Engineers and Rs. 5000 (Rupees five thousand only) for each month of default in case of Diploma Holders.

        (d) If the contractor himself possesses the required qualification and is available at the site for receiving instructions from the Executive Engineer or other competent authority 'vide' sub-clause (a) above it will not be necessary for the technical staff to be available at site for receiving instructions.

NOTICE TO BE GIVEN BEFORE WORK IS COVERED UP
Clause 18:The contractor shall give not less than five days notice in writing to the Executive Engineer 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 taken before the same is covered up or placed beyond the reach of measurement, and shall not cover up or place beyond the reach of measurement, any work without the consent in writing of the Executive Engineer or other competent authority or his subordinate in charge of work; and if any work 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 the contractor's expense, and in default thereof no payment or allowance shall be made for such work or for the materials with which the same was executed.

CONTRACTOR LIABLE FOR DAMAGE DONE AND FOR IMPERFECTIONS FOR TWELVE MONTHS AFTER CERTIFICATE OF COMPLETION

Clause 19: If the contractor or his workmen or servants shall break, deface, injure or destroy any part of a building, structure, embankment or canal in which they may be working, or any building, structure, embankment canal, road, fence, enclosure or grassland or cultivated ground contiguous to the premises on which the work or any part thereof is being executed, or if any damage shall be done to the work, while it is in progress from any cause whatever or if any imperfections become apparent in it within Twelve months of the grant of a certificate of completion, final or otherwise, by the Executive Engineer or other competent authority the contractor shall make good the same at his own expense, or in default, the Executive Engineer or other competent authority may cause the same to be made good by other workmen, and deduct the expenses (of which the certificate of the Executive Engineer or other competent authority shall be final) from any sums that may be due or may thereafter become due to the contractor, or from his Security Deposit or the proceeds of sale thereof, or of a sufficient portion thereof.

CONTRACTOR TO SUPPLY PLANT, LADDERS, SCAFFOLDINGS, ETC., AND IS LIABLE FOR DAMAGES ARISING FROM NON-PROVISION OF LIGHTS, FENCING, ETC.
Clause 20:The contractor shall supply at his own cost all materials (except such special materials, if any, as may, in accordance with the contract, be supplied from the KNNL Stores) plant, tools, appliances, implements, ladders, cordage, tackle, scaffolding and temporary works requisite or proper for the proper execution of the work, whether, in the original, altered or substituted form and whether included in the specifications, or other documents forming part of the contract or referred to in these conditions or not, and which may be necessary for the purpose of satisfying or complying with the requirements of the Executive Engineer or other competent authority as to any matter as to which under these conditions he is entitled to be satisfied, or which he is entitled to require together with carriage therefor, to and from the work.  The contractor shall also supply without charge the requisite number of persons with the means and materials necessary for the purpose of setting out works, and counting, weighing and assisting in the measurement or examination at any time and from time to time of the work or the materials.  Failing this, the same may be provided by the Executive Engineer or other competent authority at the expense of the contractor and the expense may be deducted from any money due to the contractor under the contract or from his Security Deposit or the proceeds of sale thereof, or a sufficient portion thereof.  The contractor shall provide all necessary fencing and lights required to protect the public from accident, and shall also be bound to bear the expense of defence of every suit, action or other legal proceedings, that may be brought by any person for injury sustained owing to neglect of the above precautions, and to pay any damages and costs which may be awarded in any suit, action or proceedings to any person, or which may with the consent of the contractor be paid for compromising any claim by any such person.
ISSUE OF PLANT AND MACHINERY ON HIRE

Clause 21: (a) Wherever plant and machinery required for the work is available with the department, the plant and machinery so available may be issued to contractor on hire subject to the conditions prescribed in Schedule 'C' of the Agreement Form.  Hire charges payable shall be recovered from the running account bills of the contractor.  The issue of machinery, etc., will, however, be purely within the discretion of the KNNL.

Contractor's responsibilities regarding working condition, damages, loss of parts, etc.

        (b) Not withstanding the fact that the machinery is operated by the department crew, the Contractor shall be responsible to return the plant and machinery in such working condition in which it was issued to him subject to reasonable wear and tear.  He shall also be responsible for all damages caused to the said plant and machinery at site of work or elsewhere when in operation or otherwise or during transit, including damage to or loss of part/parts, as also for losses due to failure to return them soon after completion of the work for which they were issued. The Executive Engineer shall determine the liability of the Contractor on account of damage and/or losses, if any, and shall be entitled to assess such damage and/or loss and recover the same from the bills of the contractor or from any other sums due to him.  In the event of any dispute as to the nature and extent of damage/loss, the decision of the Executive Engineer shall be final and binding on the Contractor.

KNNL to bear repair charges for normal wear and tear as decided by Superintending Engineer
        (c) During the period of hire, KNNL shall bear the charges for repairs necessitated by normal wear and tear of tools, plant and machinery hired.  The cost of the repairs necessitated by negligent use of tools, plant and machinery shall be borne by the Contractor.  As to what repairs shall under the category of repairs due to normal wear and tear, the decision of the Superintending Engineer shall be final.

Contractor to pay compensation to KNNL crew as per Workmen's Compensation Act

        (d) The contractor shall be liable to pay all compensation to the departmental crew as per Workmen's Compensation Act. 1923 (VIII of 1923 hereinafter called the said Act) for injuries caused to the departmental crew on the job with the machine at site of work or elsewhere when in operation or otherwise during transit, as though the crew was employed by the contractor himself.  If such compensation is paid by KNNL as principal under sub-section (1) of the Section 12 of the said Act on behalf of the contractor, it should be recoverable by KNNL from contractor under sub-section (2) of the said Section.  Such compensation shall be recovered from the contractor in the manner laid down for the purpose in the contract.

MEASURES FOR PREVENTION OF FIRE

Clause 22:The contractor shall not set fire to any standing jungle, trees, brushwood or grass without a written permit from the Executive Engineer.

        When such permit is given, and also in all cases when destroying cut or dug up trees, brushwood, grass, etc., by fire, the contractor shall take necessary measures to prevent such fire spreading to or otherwise damaging surrounding property.

LIABILITY OF CONTRACTOR FOR ANY DAMAGES DONE IN OR OUTSIDE WORK AREA

Clause 23: Compensation for all damages done by contractor or his men whether in or beyond the limits of KNNL property including any damage caused by spreading of fire mentioned in Clause 22 shall be estimated by the Executive Engineer, and the estimate of the Executive Engineer, subject to the decision of the Superintending Engineer on appeal, shall be final and the contractor shall be bound to pay the amount of the assessed compensation on demand failing which the same will be recovered from the contractor as damages in the manner prescribed in Clause 1 or deducted by the Executive Engineer or other competent authority from any sums that may be due or become due from KNNL to the contractor under this contract or otherwise.

       
The contractor shall bear the expenses of defending and action or other legal proceedings that may be brought by any person for injury sustained by him owing to neglect of precautions to prevent the spread of fire and shall pay any damages and cost that may be awarded by the court in consequence.

EMPLOYMENT OF FEMALE LABOUR

Clause 24: The employment of female labourers on works in the neighbourhood of soldier's barracks should be avoided as far as possible.
WORK ON NOTIFIED HOLIDAY
Clause 25: No work shall be done on any notified holiday without the sanction in writing of the Executive Engineer or other competent authority.

CONSEQUENCES OF SUBLETTING WORK WITHOUT APPROVAL, THE CONTRACTOR BECOMING INSOLVENT, BRIBING ETC, BY CONTRACTOR

AND ACTION AGAINST THE CONTRACTOR

Work not to be sublet

Clause 26: (a) The contract shall not be assigned or sublet by the Contractor.  However, any specific portion of the work which is of a specialised nature and normally not executable by a general Contractor could be got done by the specialised agencies which are executing such works, after obtaining the specific approval of the Executive Engineer in writing in each case.  Such consent to sublet the work, if given, shall not relieve the Contractor from any liability or obligation under the contract and he shall be responsible for the acts, defaults and neglects of any sub-contractor or his agents, servants or workmen as fully as if they were the acts, defaults or neglects of the contractor, his agents, servants or workmen.

         If the contractor shall assign or sublet his contract or any portion thereof without the specific approval of the Executive Engineer or attempts to do so or become insolvent or commence any 
proceedings to get himself adjudicated as insolvent or make any composition with his creditors or attempts so to do or if any bribe, gratuity, gift, loan, perquisite reward or advantage, pecuniary or otherwise, shall either directly or indirectly be given, promised or offered by the Contractor or any of his servants or agents to any officer or person in the employ of KNNL 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 Executive Engineer or other competent authority may thereupon by notice in writing rescind the contract and the security deposit of the contractor shall thereupon stand forfeited and be absolutely at the disposal of KNNL, and the same consequences shall ensure as if the contract had been rescinded under Clause 3 hereof and in addition, the contractor shall not be entitled to recover or be paid for any work actually performed under contract.

Recovery of excess payments based on excess measurements and action against contractor
      
(b) Whenever it is noticed that excess payments have been made to the contractor based on excess measurements recorded by the subordinate in the measurement book and countersigned by the contractor or his duly authorised agent, action shall be taken to recover the excess payments together with interest immediately.  Action may also be taken to remove the name of the contractor from the approved list of contractors and also to black-list him.

Change in classification of excavations accepted not permitted
Once the measurements mentioning the classification of the excavations are recorded in the measurement book and the same is signed by the contractor or his authorised agent in token of acceptance, no request for reclassification by the contractor shall be entertained.
Criminal proceeding against Departmental Officers and contractor for the lapses
(c)KNNL also reserves the right to initiate criminal proceedings against the concerned Departmental Officers who are directly responsible for the lapse and the contractors who have colluded with the departmental officers in the lapse and fraudulently received amounts not due to them legitimately.

SUM PAYABLE BY WAY OF COMPENSATION TO BE CONSIDERED AS REASONABLE COMPENSATION WITHOUT REFERENCE TO ACTUAL LOSS

Clause 27: All sums payable by contractor by way of compensation under any of these conditions shall be considered as reasonable compensation to be applied for the use of KNNL without reference to the actual loss or damage sustained and whether any damage has or has not been sustained.

APPROVAL OF EXECUTIVE ENGINEER NECESSARY FOR CHANGING THE CONSTITUTION OF A FIRM OR BEFORE ENTERING INTO PARTNERSHIP AGREEMENT-CONSEQUENCES OF NOT OBTAINING PRIOR APPROVAL
Clause 28:Where the contractor is a partnership firm, the previous approval in writing of the Executive Engineer 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 26 hereof and the same action may be taken and the same consequences shall ensure as provided in the said Clause 26.

SETTLEMENT OF DISPUTES- TIME LIMIT FOR DECISION

Clause 29: (a)  If any dispute or difference of any kind whatsoever were to arise between the Executive Engineer/Superintending Engineer and the contractor regarding the following matters namely,

(i)
The meaning of the specifications, designs, drawings and instructions herein before mentioned;

ii) 
The quality of workmanship or materials used on the work and

iii) Any other question, claim, right, matter, thing whatsoever, in any way arising out of or relating to the contract, designs, drawings, specifications, estimates, instructions, or orders, or those conditions or failure to execute the same whether arising during the progress of the work, or after the completion, termination or abandonment thereof, the dispute shall, in the first place, be referred to the Chief Engineer who has jurisdiction over the work specified in the contract. The Chief Engineer shall, within a period of sixty days from the date of being requested by the Contractor to do so, give written notice of his decision to the Contractor. If the Contractor is aggrieved by the decision of the Chief Engineer, or if the Chief Engineer fails to give written notice of his decision within the above said period of sixty days, the contractor may appeal to the Managing Director, KNNL, within 60 days from the receipt of written notice of Chief Engineer's decision or from the expiry of first named period of 60 days.

 (b) Subject to the Managing Director's decision on appeal and subject to other form of settlement hereafter provided, the Chief Engineer's decision in respect of every dispute or difference so referred shall be final and binding upon the contractor.  The said decision shall forthwith be given effect to and contractor shall proceed with the execution of the work with all due diligence.

Remedy when Managing Director's decision on appeal is not acceptable to contractor
    
(c) In case the decision of the Managing Director is not acceptable to the contractor, he may approach the Law Courts at Badami (*) for settlement of dispute after giving due written notice in this regard to the Managing Director within a period of ninety days from the date of receipt of the written notice of the decision of the Managing Director.

Time limit for notice to approach law court by contractor

 
(d) If the Managing Director has given written notice to the contractor of his decision on his appeal and no written notice to approach the law court has been communicated to him by the contractor within a period of ninety days from receipt of such notice, the said decision shall be final and binding upon the contractor.

Time limit for notice to approach law court by contractor when decision is not given by Managing Director.

       
 (e) If the Managing Director fails to give notice of his decision within a period of ninety days from the receipt of the contractor's appeal, the Contractor may within ninety days after the expiry of the above named period of ninety days approach the Law Courts at Badami (*) giving due notice to the Managing Director. 

Note: (*) In sub clauses (c) and (e) specify the place where the Court under whose jurisdiction the work is situated/is located.

 
(f) Whether the claim is referred to the Chief Engineer or Managing Director or to the Law Courts, as the case may be, the contractor shall proceed to execute and complete the works with all due diligence pending settlement of the said dispute of differences.

Obligations of the Executive Engineer and contractor shall remain unaltered during considerations of dispute

        
(g) The reference of any dispute or difference to the Chief Engineer or Managing Director or the Law Court may proceed not withstanding that the works shall then be or be alleged to be complete, provided always that the obligations of the Executive Engineer and the contractor shall not be altered by reason of the said dispute or difference being referred to the Chief Engineer or Managing Director or the Law Court during the progress of the works.

Aggrevated Contractor to Approach Civil Court


(h) It is clearly understood and agreed upon by both the parties that no part of the above clause shall be construed to be an arbitration clause. In the event of any dispute or difference  arising between the parties to this contract, upon exhausting the remedies  under clauses 29(a) to (g). The only remedy available shall be to approach the jurisdictional Civil court by filing a suit in accordance with law.

CONTRACTOR TO PAY COMPENSATION UNDER WORKMEN'S COMPENSATION ACT

Clause 30: (a) The contractor shall be responsible for and shall pay any compensation to his own workmen payable under the Workmen's Compensation Act. 1923 (VIII of 1923) (hereinafter called the said Act) for injuries caused to the workmen.  If such compensation is paid by KNNL as principal under sub-section (1) of Section 12 of the said Act on behalf of the contractor, it shall be recoverable by KNNL from the contractor under sub-Section (2) of the said Section.  Such compensation shall be recovered in the manner laid down in Clause 1 above.
Contractor to pay expenses of providing medical aid to workmen

        (b) The contractor shall be responsible for and shall pay the expenses of providing medical aid to any workmen who may suffer a bodily injury as a result of an accident.  If such expenses are incurred by KNNL, the same shall be recoverable from the contractor forthwith and be deducted without prejudice to any other remedy of KNNL from any amount due or that may become due to the contractor.

CONTRACTOR TO PROVIDE PERSONAL SAFETY EQUIPMENT, FIRST AID APPARATUS, TREATMENT ETC.
Clause 31: The contractor shall provide all necessary personal safety equipment and first aid apparatus for the use of the persons employed on the site, and shall maintain the same in good condition suitable for immediate use, at any time and shall comply with the following regulations in connection therewith—

i) The workers shall be required to use the equipment so provided by the contractor and the    

    contractor shall take adequate steps to ensure proper use of the equipment by those    

    concerned.

ii) When work is carried on in proximity to any place where there is a risk of drowning, all 
     necessary steps shall be taken for the prompt rescue of any person in danger.
iii) Adequate provision shall be made for prompt first-aid treatment of all injuries likely to 
      be sustained during the course of the work.

MINIMUM AGE OF PERSONS EMPLOYED BY CONTRACTOR

        Clause 32- (a) No contractor shall employ

        (i) any person who is under age of 15 years.or as prescribed in the prevailing “Prevention of child labour act”

        (ii) who does not produce a valid certificate of vaccination against small-pox in respect of himself/herself as well as the members of his/her family.

Employment of donkeys and other animals

        (b) No contractor shall employ donkeys or other animals with breaching of string or thin rope.  The breaching must be at least three inches wide and should be of tape.

        (c) No animals suffering from sores, lameness or emaciation or which is immature shall be employed on the work.

        (d) The contractor shall provide pure potable drinking  water facilities to the workers. similar amenities shall be provided to the workers engaged on large works in urban area

Removal of person or animal not satisfying conditions (a) to (c)

        (e) The Executive Engineer or other authority is authorised to direct the removal or to remove through his own agency, from the work any person or animal referred to in sub-clauses (a) to (c) above not satisfying these conditions and no responsibility shall be accepted by the KNNL for any delay caused in the completion of the work by such directions for removal.
Payment of fair and reasonable wages by contractor

        (f) The contractor shall pay fair and reasonable wages which shall not be less than the minimum wages fixed by Government from time to time to the workmen employed by him in the contract undertaken by him.  In the event of any dispute arising between the contractor and his workmen on the ground that the wages paid are not fair and reasonable the dispute shall be referred without delay to the Executive Engineer or other competent authority, who shall decide the same.  The decision shall not in any way affect the conditions in the contract regarding the payment to be made by KNNL at the agreed tender rates.

(g) The Contractor should keep his employees covered under the provision of the EPF Act and  the employers state insurance Act. The contractor shall keep the KNNL its Employees/ Officers indemnified from any loss or damages suffered by KNNL/staff. Officers for any violation of the provision of the said Act by the contractor Notwithstanding the above the KNNL shall have the right/remedy available to it under section 8(a) of the Employees PF and Miscellaneous Act and the relevant provisions of the Employees State Insurance Act.

EMPLOYMENT OF SCARCITY  LABOUR  ETC.,

Clause 33: (a) If Government declares a state of scarcity or famine to exist in any village situated within 15 kilometers (10 miles) of the work, the contractor shall employ upon such parts of the work as are suitable for unskilled labour, any person certified to him by the Executive Engineer, or by any person to whom the Executive Engineer may have delegated this duty in writing to be in need of relief and shall be bound to pay to such persons wages not below the minimum which Government may have fixed in this behalf. Any dispute which may arise in connection with the implementation of this clause shall be decided by the Executive Engineer or other competent authority whose decision shall be final and binding on the contractor.

       (b) The contractor shall employ any famine, convict or other labour of a particular kind or class, if ordered in writing to do so by the Executive Engineer or other competent authority.  

CONTRACTOR NOT ENTITLED TO ANY CLAIM OR COMPENSATION FOR DELAY IN EXECUTION OF WORK DUE TO WATER IN BORROW PITS
Clause 34: The contractor shall not be entitled to claim compensation if there is any delay in the execution of the work on account of water standing in borrow pits and compartments.  The rates of borrowing earth and of excavation hold good for all situations such as hard or cracked soils,  excavation in mud, subsoil water or water standing in borrow pits and no claim for extra rate shall be entertained, unless otherwise expressly specified.

METHOD OF PAYMENT OF BILLS

Clause 35: Payment to contractors shall be made by cheques.

SET OFF AGAINST ANY CLAIM OF KNNL/UNDER OTHER CONTRACTS.

Clause 36: Any sum of money due and payable to the contractor (including the security deposit returnable to him) under this contract may be appropriated by the KNNL and set off against any claim of KNNL/Government in respect of a payment of a sum of money arising out of or under any other contract made by the contractor with the KNNL/Government.
RATES INCLUSIVE OF SALES TAX, ETC.

Clause 37: (a) The rates to be quoted by the contractor must be inclusive of sales tax, all other levies and taxes whatsoever in nature.  No extra payment on this account will be made to the contractor.

Contractor to pay quarry fees, royalty, etc.,

        
(b) All quarry fees, royalties, octroi dues levied by the State Government or any local body or authority and ground rent, if any, charged by  the Executive Engineer for stacking materials, should be paid by the contractor.
CONTRACTOR TO OBTAIN LABOUR ETC., FROM NEAREST EMPLOYMENT EXCHANGE

Clause 38: The contractor should as far as possible obtain his requirement of labour, skilled and unskilled from the nearest Employment Exchange.  The contractor should give preference to the employment of released bonded labour on the work entrusted to him.
DUES TO BE RECOVERED AS IF THEY WERE ARREARS OF LAND REVENUE


Clause 39: All money due from the contractor under this contract may be recovered by Government without prejudice to the other remedies, as if they were arrears of Land Revenue.

CONTRACTOR TO COMPLY WITH THE PROVISIONS OF APPRENTICE ACT

Clause 40: The contractor shall comply with the provisions of the Apprentice Act 1961 and Rules and Orders issued there under from time to time. If he fails to do so, his failure will be a breach of contract and the Superintending Engineer may at his discretion cancel the contract.  The contractor shall also be liable for any pecuniary liability arising on account of any violation by him of the provisions of the Act.

CONTRACTOR TO SUBSCRIBE TO WORKER’S AND CONTRACTORS' BENEVOLENT FUND 

Clause 41: The contractor shall subscribe to the Workers' and Contractor's Benevolent fund at the rate of 0.10% of the gross amount of each bill payable to him in respect of the contract.  The amount of subscription should be recovered out of the amount payable to him in each bill. 

LUMPSUMS IN ESTIMATE – PAYMENT TO CONTRACTOR 

Clause 42: Deleted.

CONTRACTOR NOT TO QUOTE PRICE EXCEEDING CONTROLLED PRICE FIXED BY GOVERNMENT

Clause 43: The price quoted by the contractors shall not in any case exceed the controlled price if any, fixed by KNNL or reasonable price which it is permissible for him to charge a private purchaser for the same class and description of goods under the provisions of Hoarding or Profiteering Prevention Act 1943 as amended from time to time.

Compliance with the provision of Hoarding and Profiteering Prevention Act

        If the price quoted exceeds controlled price or price permissible under Hoarding and Profiteering Prevention Act, the contractor will specifically mention this fact in his tender along with the reasons for quoting such higher price.  The purchaser at his discretion will in such case exercise the right of revising the price at any stage so as to conform to the controlled price or the price permissible under the Hoarding and Profiteering Prevention Act.  This discretion will be exercised without prejudice to any other action that may be taken against the contractor.

CHANGE IN COSTS – PIRCE ADJUSTMENT

Clause 44 :- This clause is applicable only to contracts where :


(i) The stipulated period of completion of the work is more than two years




AND


(ii) The tendered cost of the work exceeds :

(a) Rs. 50 Lakhs (Rupees fifty lakhs) in case of a Communication and Buildings works and
(b)  Rs. 100 Lakhs (Rupees 0ne hundred lakhs) in the case of an irrigation work.
 
(a)The amount payable to the contractor and valued at the rates specified in Schedule “B” attached to the contract shall be increased or decreased in accordance with the rise or fall in the indexed costs of labor; materials, fuel, lubricants, electricity and other inputs to the works by an amount as determined by the formula as prescribed in this clause. The price adjustment is, however, subject to the following conditions; -

(i) Price adjustment shall not be applicable on the value of work carried out during the initial 12 months of the contract period.

       ii) Price adjustment shall not be applicable  to additional / altered or substituted  items                  of work/or extra quantities executed by the contractor in respect of which rates computed on the basis of the schedule of rates or market rates etc. prevailing at the time of execution of such items/quantities are payable in terms of clause-13 of conditions of contract.

       iii) Price adjustment shall apply only for work carried out within the stipulated time including time extension granted by the Executive Engineer and shall not apply to the work carried out beyond the stipulated time for reasons attributable to the contractor.
iv) Price adjustment shall be applicable on the value of work done during each quarter period of the year.
v) Cost of materials supplied by the KNNL at fixed rates as specified in schedule ‘A’ to the contract shall be excluded from the scope of the price adjustment.

vi) To the extent that full compensation for any rise or fall in costs of the contractor is not covered by the provisions of this or other clauses in the contract the unit rates and prices included in the contract shall be deemed to include amounts to cover the contingency of such other rise or fall in costs.
(i) in the formula prescribed in (ii) and (iv) below the letter ‘R’ represents the following .

Price adjustment formula :-

R = Total value of work done during the quarter MINUR value of items indicated in sub-clause (a)(ii) of this clause MINUR cost of materials supplied by Karnataka Neeravari KNNL Limited under Schedule-‘A” to the contract and consumed during the quarter.

Note :- In the case of  materials  brought to site for which any secured advance is included in the bill the full value of such materials as assessed by the Executive Engineer (and not the reduced amount for which secured advance has been paid) shall be included in the cost of work done for operation of this Clause. Similarly when such materials are incorporated in the work and the secured advance is deducted from the bill, the full assessed value of the materials originally considered for operation of this clause should be deducted from the cost of the work shown in the bill, running or final.

Local labor costs :-

(ii) Price adjustment for increase or decrease in local labour costs shall be paid in accordance with the following formula.

                 VL = 0.75 X PL-100 X R (Li-Lo)/Lo

VL =  Variation in Labor cost i.e…Increase ir decrease

PL =  Labour component as specified in Sub-clause (c) of this clause.

Lo =  Average consumer price index number for industrial workers applicable for the nearest City to the work or project in the  state of Karnataka specified in the contract i.e……………City(*) in the twelfth  month reckoned from the commencement of contract period.

Li = The corresponding index number for the quarter under consideration.

Cost of Marterials :-

(iii) Price adjustment for increase or decrease in cost of material shall be paid in accordance with the following formula :-

VM = 0.75 x PM / 100 x R(Mi-Mo)/Mo

VM = Variation in materials cost i.e. increase or decrease.

PM = Material component as specified in Sub-clause (c) of this clause.

Mo = Average wholesale price index number for all commodities in the twelfth month reckoned from the commencement of contract period.

Mi = The corresponding index number for the quarter under consideration.

(‘) = The city nearest to the site of work to be specified here.

Cost of Fuel, 0il, Lubricants and Electricity :-

                    vi)Price adjustment for increase or decrease in the cost of fuel, 0il, lubricants and electricity. Shall be paid in accordance woith the following formula.

VF = 0.75 x PF/100 x R (Fi-Fo)/Fo

VF = Variation in fuel, oil, lubricants and electricity cost i.e. Increase or decrease.

PF = Fuel,0il,lubricants and electricity component as specified in sub-clause in (c) of this clause.

Fo = Retail price of diesel at the existing POL consumer’s retail outlets at……………towns in the Twelfth month reckoned from the commencement of contract period.

Fi = Corresponding retail price for the quarter under consideration.

(*) = The city nearest to the site of work to be specified here.

Contractor to indicate appropriate index / publication.

Note :- The tenderer shall, in his tender, indicate the appropriate index, the periodical in which it is published and furnish copies of extracts from the preceding twelve months publications. The source of this index shall be the publication by Reserve Bank of India.

(a) Price adjustment components expressed as percentages of total value of work done for the purpose of Sub-clause (b) hereof are as under :

	Group of Items.
	Labour
	Material
	Fuel etc……& Electricity.

	
	(PL)
	(PM)
	(PF)

	1
	2
	3
	4

	
	
	
	



Note :- Price adjustment is permissible for items of works grouped as above only.


Schedule – ‘A”

Schedule showing (Approximately) the materials to be supplied from the KNNL Stores for work contracted to be executed and the rates at which they are to be charged for.

	Sl.

No
	Particulars
	Quantity
	Unit
	Rate at which the materials will be charged to the contractor
	Amount

	1
	……..NIL……..

	1
	Materials including cement, steel for reinforcement, blasting materials will not supplied by the Nigam contractor has to procure at his own cost.

	2
	Useful rubble from excavation as per the rate entered in the SR prevailing at the time of accepting the tender. This contractor has to make his own arrangement for procuring the rubble from the excavated spoil at his own cot including sorting.


RULES  UNDER  SCHEDULE – ‘A’

	1
	The person or firms submitting the tender should see that the rates in the above Schedule are filled up by the Executive Engineer-in-charge on the issue of the form prior to the submission of the tender.

	2
	(i) “The rates shown above will not be applicable for additional altered items of works for which payment at rates other than tendered rates is to be made according to clause-13 of the conditions of contract if the materials indicated above are supplied by the KNNL for such additional substituted or altered items of work the rates to be charges for the materials supplied by the KNNL shall be reckoned for arriving at the rates payable for such items of work.

	
	(ii) Stores to be supplied to contractor for a work free of cost should be mentioned in Schedule – A in addition   to Schedule – B and specifications attached to the contract agreement form.

	3
	The apparent increase or decrease of weight of steel as issued on weight basis and as billed for based on liner measurements, as per the standard method in vogue shall be deemed to have taken into consideration by the contractor at the time of quoting rates for such of the items as are involving use of steel and as such, no claims whatsoever shall be entertained in this respect.

	4
	Certificate of quality as per relevant code of Bureau of Indian Standard (ISI) for the materials viz. cement, steel etc. brought should  be produced by the contractor before such materials re-permitted for use.


	5
	If excess cement and steel is found issued over the actual requirements at the time of final bill the same shall be returned to the Divisional stores in good condition otherwise the excess quantity of cement and steel so issued shall be recovered as mentioned in clause 10(a) of schedule of contract form PWG 65.

	6
	The contractor shall maintain an account of receipt and use of cement, steel and other materials each day and submit the same weekly to the KNNL in the prescribed form.

	7
	All transport charges from the division stores to work site shall be borne by the contractor.

	8
	The materials mentioned in schedule – A will be supplied by the KNNL if for any reasons the department is unable to supply or it there is any delay in supply, it is open to the contractor to make his own arrangements and the contractor will not be allowed any extra payments. In such an event the contractor should take the specific approval in writing by the Executive Engineer in the taken case certificate of quality for the materials brought would be produced by the contractor before such materials are permitted for use.

	9
	The Contractor shall provide at site of work satisfactory storage for not less than 15 days requirements; the cement should be stored   in good conditions, as directed by the Engineer-in-charge.

	10
	The recovery rate of cement is inclusive of cost of jute or paper bags. The contractor shall give preference to the empty bags collecting agents while disposing of the empty bags. If no agents come forward with requisition, the contractor may dispose off the bags in any manner he likes.

	11
	The rates mentioned above against cement shall be considered as the rate for one metric tonne nominal weight in bags as received from the factories and should not be interpreted as the net weight of cement allowing for any possible looses/wastage in transit.

	12
	Materials issued whichever become surplus after completion of work shall be returned to department in good conditions at the place of supply. Materials not returned and malafied use of materials cost will be recovered from the contractor at twice the issue rate, department reserves the right to accept or reject the materials so returned.

	13
	The price of each materials shall remain as entered in Schedule “A” till completion of works not withstanding any subsequent changes in market value of these materials.

	14
	The contractor shall not be paid any thing extra for any operations or loss involved while emptying the bags in the mixers.

	15
	No claims whatsoever shall be entertained for any loss or cement when once the bag is weighed over to the contractor.


	16
	If any materials other than mentioned in schedule – A  required for the work is supplied by the department, the actual issue rates/market rate whichever is higher prevailing at the time of issue of materials would be charged plus 10% supervision charges and sales tax (extra).

	17
	Steel required for the work shall be issued by weight at the divisional stores

	18
	In case blasting materials included in schedule – A above, are not available with the department materials of any other brand if supplied by the KNNL in the lieu of the same will be charged at the rates shown in schedule – A.

	19
	The materials will be issued at the specified place of delivery noted in schedule – A on all working days during working hours.

	20
	The contractor shall make their own arrangement for explosives; the KNNL may however at its discretion may supply the explosive at the rates to be fixed as per rule 16 above.

	21
	The contractor finished rates shall be based on the basic rates of supply of materials by the department labor for cutting steel rods and bending to the required shape including wire (wastage in cutting will have to be borne by the contractor) overlapping, welding, fabrication etc., complete.

	22
	The actual cost of gross quantity of the above materials supplied by KNNL on unstamped receipt will be recovered at rates specified above against each item from contractor’s bill.

	23
	Steel will be supplied in length size and shape as received from the supplier, no claims will be entertained in this regard.

	24
	After completion of work the unused steel in good condition measuring 2.50 M in length and above as rule – 5 be returned to the division stores by the contractor in case the contractor wishes to do so.




SCHEDULE – ‘B’

(Memorandum showing the items of work to be carried out)

Name of work :-

	item
	Quantities Estimated
	Description of item
	Reference to detailed specifications of tender
	Unit
	Tender rate 
	Amount

	
	
	
	
	
	In figures
	In words
	

	Enclosed separately 


Notes: All the columns in the schedule should be filled in ink, and the total to the entries in the last column be struck by the contractor under his signature.

	1
	The rates shall be entered against each item in words and figures clearly and visibly.  Any correction shall be in ink and each correction shall be attested by the contractor.

	2
	Rate quoted shall be through rates for finished items of work, complete in all respects, inclusive of all materials, all tools and plant, all labour required for the work, all leads and lifts, all incidental charges, dewatering and desilting, if any, diversion of water, diversion roads for traffic, initial and final clearance of site, providing labour amenities, all taxes and levies such as sales tax, income tax, royalty charges etc.

	3
	For the items of cement concrete and reinforced cement concrete of controlled grades, cement contents mentioned in the detailed technical specifications is for guidance only. The unit rates should take care of variation of cement contents if any during execution to achieve the required specification and no extra payment will be made towards any variation in cement content.

	4
	If any lands required for the work and for quarries and borrow areas are not acquired by the KNNL, the contractor should get the lands by negotiations with the land owners without causing any extra cost to the KNNL on that account.

	5
	The submission of the tender by a contractor implies that he has read the contents of the Tender Notice, and Contract Form, the contents of the Conditions of Contract, Additional Conditions of Contract, Detailed Technical Specifications, and all other contents of the tender document, and made himself thoroughly aware of the scope and specifications of the work to be done and the availability of the quantities of materials required.

	6
	Incomplete tenders are liable for rejection.

	7
	The completed tender forms should be submitted in duplicate, duly marked ORIGINAL and DUPLICATE in sealed cover. The sealed cover, should be superscripted with the name of the tenderer and the name of the work and the tender notification number and date and should be addressed to the concerned Executive Engineer.


RULES  UNDER  SCHEDULE – ‘B’
	1
	The rates quoted by the contractor in this Schedule shall hold good till the fulfillment of the contract without reference to the fluctuation in market rate or variation in labor rates or any other cause except  as provided in clauses 13 of the agreement for such of the items not covered in Schedule – B.

	2
	The rates quoted in the schedule – B should be through rates for finished items inclusive of all royalties, sales tax, quarry fees wherever applicable and appropriate. (as per statement of royalties enclosed).

	3
	There is no separate item as dewatering or desilting or river diversion work. All items are inclusive of dewatering or desilting or pumping out water at all stages of work. The rates quoted should be inclusive of the dewatering and desilting charges. No extra payment on any account shall be made for dewatering or desilting charges.

	4
	Water for construction  shall   be arranged by the contractor at his expense

	5
	It is incumbent on the part of contractor to make full use of the useful materials obtained from excavations as per directions of the KNNL.

	6
	The levels and the dimensions shown in the drawings are approximate and may vary during the course of execution of the above items of work and the contractor will not be entitled for any extra rate or compensation due to such variations including time extension.

	7
	Any damage caused during construction to any part of the work due to any reason including calamities and flood damages whatsoever shall be made good at the contractor’s expense until the work is handed over in a complete manner as per agreement. No claims will be entertained in this regard including extension of time.

	8
	a
	Percentage quoted include clearance of site prior to commencement of work and at its completion in all respects and hold good for work under all weather conditions

	
	b
	It shall be the responsibility of the contractor to establish their own quarries for the materials required for the construction purpose

	9
	All items shall be executed as per the approved design, drawing and pattern and shall comply with the specifications and general conditions relating to the work enclosed with the tender and orders conveyed by competent authority in writing from time to time during the course of execution.

	10
	Contractors will have to make their own arrangements to obtain electric power at their own cost from Karnataka Power Transmission Corporation Limited, or by the or own power generator. In case of failure of supply the contractor will not  entitled to any compensation or extension of time


	11
	All the works shall be carried out as per the detailed specifications and for the item not covered in schedule – B shall be carried out as directed by the Engineer-in-charge.

	12
	The rates quoted shall include lighting wherever necessary and providing and maintaining communication facilities. No extra payment for these will be made on any account.

	13
	Description of items given above shall be read along with the general conditions of contract, tender notification, generals specifications test and Acceptance criteria relating to the works, scheduled specifications and all other component parts of the tender documents.

	14
	It is incumbent on the part of the contractor to use all the useful rubble available from canal excavated spoil for breaking metal rubble required for UCR. Masonry, rock toe, pitching and concrete items after sorting out the same from the stacks. The available rubble will be issued to the contractor at the issue rates mentioned in Schedule – A . The contractor shall bring rubble from quarry only after the rubble available from the canal excavation is exhausted and after obtaining  written instructions from Executive Engineer.

	15
	During execution of the work the diversion works if any necessary for the diverting and re-diverting the natural stream or drainage channels encountered on the alignment shall be done by the contractor at his own cost till final completion of the work and the rates quoted shall be deemed to include costs of all such diversion work . The contractor shall be held responsible for any accidents occurring during execution.

	16
	The tender shall remove the silt wherever it is accumulated at his own cost.

	17
	The contractor will have to co-operate with other agency working in the same or adjoining area and shall not be entitled to any claims due to any inconvenience or delay in handing over  any portion of working area. In case of any dispute with the adjacent contractor decision of Engineer-in-charge will be final.

	18
	Quantities indicated are approximate and may vary during execution due to alternations or modifications in design. For any increase or reduction in quantities the contractor shall not be entitled to any compensation and are governed by the provision of clause 13 of Schedule of contract.

	19
	Rates for embankment with materials obtained from available spoil bank should not be more than the rates for embankment with materials obtained from borrow pits.q

	20
	The useful dumped materials like rubble and soil coming within the toe line of the bank work should be used for the embankment works after getting necessary quality control test, the balance and dumped material should be disposed of from the site as per instructions if Engineer-in-charge for which no extra payment will be made.

	21
	The contractor shall inspect the site and the various quarries, materials and ascertain the leads involved in procuring the various items. The rates quoted for each item shall be inclusive of all leads and lifts irrespective of what has been considered in the estimate. No extra claims over the quoted rates on the aspect of lead and lift will be entertained.

	
	The quality of materials used on the work should be got approved from the Engineer-in-charge before it is used on the work. All quarry fees royalties octroi dues levied by the Govt. or any local body or authorities or private body and ground rent if any for stacking materials charged by the concerned department or bodies shall be paid to the concerned department or bodies by the contractor.


	22
	Quoted rates include all leads  and lifts of completion of items in all respects and the cost of removing over burden in all quarries and no claims for compensation therefore be entertained.

	23
	The Karnataka Neeravari KNNL Limited is not responsible for the source of materials.

	24
	The delay in payment of bills by the  KNNL due to shortage of funds or any other reasons beyond the control of the KNNL the extension of time may be considered depending on the merit of the case and no revised rates will be admitted and entertained on any grounds.

	25
	The Tenderer shall make the payment of royalty charges asper Govt. notification No.CL-302-MRC-91, Dated 16-8-1995 Govt.0rder circular, (Copy under Annexure-C) with a subsequent  modifications / revisions if any, as issued by the Govt. from time to time to the concerned KNNL at his own cost. The tenderer should produce the necessary  certificate to the Engineer-in-charge of work for having paid the royalty charges to the concerned authorities in respect of materials so quarried for the said work failing which  no payment will be made to the tenderer for the measured quantity executed by him through R.A.Bills or any other bills.

	
	If the tenderer fails to comply the requirement as stated above then the Engineer-in-charge of the work is free to recover the royalty charged, as per the Govt. notification in circulation with its subsequent modifications /revisions, if any, as issued by the Government from time to time from the tenderer’s work bills and thereafter if the tenderer suffers any loss or damages on account of this then the KNNL will not be responsible for any reasons whatsoever. The tenderer himself will be solely responsible for all the losses and consequences. 

	26
	.If the contractor expires  during the course of execution of the work, the decision of the KNNL for closing/continuing the work shall be final.

	27
	The contractor is eligible for payment of excavation, embankment, masonry, concrete items etc., as per drawings enclosed in tender. If any extra work is done by him for his convenience, no separate payment will be paid and no claims will be entertained including extension of time.

	28
	Typing and printing of numerical mistakes and interpretation of rates will not be considered for any claims of contractor. The decision of the competent authority is final.

	29
	In  case of any obstructions from the land owners during the construction period of the work the KNNL will not responsibility and the contractor has to make his own arrangements to get the land disputes settled and bear extra cost if any.

	30
	In case there is any part or whole of land required for work is not yet acquired by the KNNL it shall be the responsibility of the contractor to procure possession of such land by consent of the land owners before commencement of work at no extra cost to KNNL and no claim whatsoever relating to non availability of lands would be entertained.

	31
	The contractor shall furnish a programme of work along with the bar chart to complete the works within the time stipulated in tender soon after entering into agreement.

	32
	The contractor’s attention is specially drawn to Sl.No.3 and 23 of Rules under Schedule – B regarding claims of Dewatering etc. and claims for extra lead etc. No claims whatsoever in this regard are entertained.


SCHEDULE - C

The following plant and machinery will be issued to contractor subject to the conditions, mentioned in clause 21 and also fulfilment of the following rules :-

	Sl.No.
	Particulars of plant and machinery to be  issued to the contractor
	Rate of Hire charges per day or hour.
	Remarks if any.


Contractor should make his own arrangements for construction machineries, vehicles or tools and plants. No machineries or vehicles of the KNNL will be hired to contractor.


However the KNNL may let out the machineries , vehicles or tools and plants of the KNNL, if the same are available and idle, on hire charge basis, at charges prescribed by the KNNL.

Note :-  The rates will be calculated and inserted here with respect to the rules framed by the KNNL from time to time as applicable on the date of finalisation of the tender.

RULES UNDER SCHEDULE – ‘C’

1.   Plant and machinery will be issued to the contractor for a period not exceeding 2 years at a time. They will not however be sold to the contractor even if they are required by him for use on KNNL works.

2.  In addition to the hire charges payable, the contractor should pay to KNNL (i) all charges incidental to the delivery of the tools, plant and machineries at the stores , such as handling and checking at the stores, (ii) charges if any , for re-erecting the plant and machinery at the stores on return and (iii) the cost of replacing the missing or broken part of plant and machinery hired out or on carrying out repairs necessitated by any specific damage thereof.

Note :- 1. Plant and machinery should be handed over to the hirer only at the place where they are stored by the KNNL and on completion of the work, they should be returned by the contractor at his cost to the same place or any nearer place pointed out by the Executive Engineer. In no case will KNNL undertake to convey the plant and machinery from the KNNL stores to the place where the hirer wants them for his use.

Note :-  2.  The following charges will , however be borne by the KNNL.

(i) When a Road roller is taken by the Divisional store to the Sub division store for issue/for use.

(ii) When it is taken from one Sub-division to another if there is no consolidation work en-route;

Note :- 3. The plant and machinery hired should be made available for inspection by the Executive Engineer or any officer authorised by him.

Note :-  4. In all cases, the period of hire shall count from the date the plant and machinery leave the store to the date they are returned thereto.

Note :-  5.  In all cases, the security deposit equivalent to 25 percent of the market  value  or appraised value as fixed by the Superintending Engineer should be taken from the Contractor before the plant and machinery are entrusted to their sole custody on hire.

3.  The hire charges should not be levied whenever machinery remain idle for no fault of the contractor in the circumstances, detailed below. The discretion in this behalf should rest with the Executive Engineer concerned.

a) All recognized holidays and weekly bazaar holiday.
b) On rainy days, when it is not possible fir the contractor to use the machinery.
c) For want of working space for which contractor is not responsible concerned Executive Engineer should certify  in this behalf.
d) When the machinery is idle due to repairs for which KNNL is responsible.
e) When  the component part of the unit breaks down, on account of which the remaining machines in the unit cannot be run economically Eg. If five scrapers and a dozer form a unit and if the dozer breaks down , then the five scrapers cannot be worked for want of pusher, dozer, hence the hire charges for the scrapers not used should not be recovered during the period. The Executive Engineer concerned is competent to decide this.
f)  The hirer shall keep the said plant and machinery in good order and condition and make good all damages (fair wear and tear excepted) whether by accident or fire or otherwise irrespective of whether the crew was KNNL or otherwise and shall at the period of determination of hiring pay to KNNL the cost of replacing or repairing such of the said plant and machinery.

 ADDITIONAL CONDITIONS OF CONTRACT

CONTENTS

1 Land

2. Quarries and Borrow Area

3. Rates are all inclusive

4. Royalty

5. Income Tax

6. Sales Tax
7. Dewatering, Desilting and Diversion of Flows

8. Procurement of Cement, Steel and Blasting Materials
9. Clearing the Site

10. All Properties, Precious Stones, Metal and Relics to be handed over to Department

11. Preservation of Trees

12. Drawings and Working Details
13. Omissions and Discrepancies in Drawings and Instructions

14. Taking initial Levels, Marking out the Layout and Fixing the Reference Lines

15. Commencement of Work

16. Programme of Work
17. Plant Layout, Contractor’s Office, Machine Yard, Labour Camp etc.

18. Access, Roads, Quarry Roads Etc.
19. Power Supply for the works

20. Water for construction
21. Amenities to Labourers

22. Lands for the use of the Contractors Camp
23. Undesirable Person to be removed from site

24 .Work Order Book

25 Deleted

26. Labour Statistics
27. Execution of Work during night time

28. Medical Aid
29. Safety Code

30. Engineer’s Supervision

31. Engineer’s Decision

32. Derived Rates
33. Maintenance of work during execution

34. Return of KNNL Lands in good condition
35. Drainage of Quarries and Borrow Pits etc.

36. Co-operation with other contractors

37. Payment of Part Rates

ADDITIONAL CONDITIONS OF CONTRACT
1. LAND
It is the policy of the KNNL to acquire the lands permanently required for the works following the procedure set forth in the Land Acquisition Act.  However, if at the commencement of the work, any or all of the lands (either in parts or in whole) required for the work are not yet acquired by the KNNL, it shall be the responsibility of the contractor to obtain possession of such land/lands from the land owner by negotiations between him and the contractor at no extra cost to KNNL.  In case of any obstruction from the land owner during the construction period or during the maintenance period of 12 months referred to in clause 19 of the Conditions of Contract, the contractor has to make his own arrangements to get the dispute settled and to bear the extra cost, if any, on that account.  No extension of time shall be granted on account of time taken by the contractor for such settlement.

2. QUARRIES AND BORROW AREAS


All materials for construction which are not available from excavation shall be obtained from the quarries and borrow areas which shall be got approved from the Engineer.  In no case, the quarry / borrow area shall be within the acquired area of KNNL.  The KNNL will not make available any quarry or borrow area.  The contractor shall himself explore the quarries and borrow areas required for the work and quote his rates for finished items of work in Schedule B accordingly with all heads and lifts.  The leads considered in the sanctioned estimate are for the estimate purposes and shall not be taken as the actual leads for materials during execution.  No claims whatsoever shall be made, nor entertained for any extra leads over and above the leads considered in the estimate.  No claim of any compensation shall be due to the contractor, on any account whatsoever, such as the quarries and borrow areas considered in the estimate being found unsuitable or inadequate in yield, the haulage routes reckoned being found unsuitable, the leads reckoned being found incorrect, the land owners obstructing the procurement and conveyance etc.  The KNNL does not undertake to acquire lands for the quarries and borrow areas.  It is the responsibility of the contractor to negotiate with land owners and acquire the lands to himself, either permanently or temporarily, and procure the required materials. If the quarries /borrow areas do not give sufficient quantity of material, contractor shall make his own arrangements for additional quaries/borrow areas, with the approval of the Engineer and bear cost of investigations and negotiations, all leads and lifts, cost of land etc. at his own expense without claim for any payment over and above his tendered rates.


Departmental investigations of the quarries and borrow areas, on the basis of which the departmental estimates of cost are prepared, have been made with the intention of having the most economical leads for the construction of work.  If at any time after the entrustment of work, the department finds quarries and borrow areas affording more economical leads and obtains possession of such lands, the department reserves the right to order the contractor to bring materials from such quarries and borrow areas and to reduce his rates in consequence thereof. 
In all such cases, whether the contractor complies with the orders or not, the rate of the concerned item of work in Schedule B will be reduced for the quantities executed after two weeks from the date of communication of the order by an amount corresponding to the difference in the lead charges computed on the basis of the departmental schedule of rates adopted for preparing the comparative statement at the time of the acceptance of tender plus or minus the percentage above or below in the original tender rates for that particular item of work.

3. RATES ARE ALL INCLUSIVE
The rates quoted in Schedule B shall be for finished items of work, complete in all respects, inclusive of all materials all tools and plant and all labour required for the work, all leads and lift and all incidental charges such as dewatering and desilting, diversion of rain and nala flows, diversion of traffic, initial and final clearance of site, providing labour amenities etc., and all taxes, levies & royalty charges etc. complete.  The rates shall hold good for all conditions of site, moisture, weather etc,.

4. ROYALTY


Royalty as per G.O.No.CI 302 MRC 91 dated 16-8-1995 issued in Commerce and Industries Department of the Government of Karnataka and the subsequent government notifications shall be paid by the contractor by deductions from his bills.  The schedule of Royalty charges is annexed.

5. INCOME TAX


Deduction at source towards Income Tax will be made from the contractor’s bills at the rates prevailing at the time of payment as fixed by the Income Tax Authorities and the tax deductions certificate will be issued at the end of the financial year.

6. SALES TAX


Deduction at source towards Sales Tax will be made as per the norms and the statutory order of government.

7. DEWATERING, DESILTING AND DIVERSION OF FLOWS


Any water encountered during the execution of work shall be suitably removed by baling out or pumping and any accumulated silt due to any reason whatsoever, during the execution of work shall also be removed and disposed off.  All surface flows shall be diverted outside the work area by suitably channalising the flows, by providing cross bunds and conducting the flows in pipes, conduits, etc., or by cross bunding and pumping etc depending upon the site conditions and exigencies of work.  The cost of all such operations shall be considered as included in the quoted rates of the concerned finished items of work and shall not be separately paid.

8. PROCUREMENT OF CEMENT, STEEL AND BLASTING MATERIALS

The responsibility of procuring all materials including cement, steel and explosives (and license there of) shall rest with contractor only. The material may be of standard quality and got tested from the department at the cost of the contractor.

9. CLEARING THE SITE


The area to be occupied by the work and the quarries and borrow areas shall be cleared off all vegetations, including trees, roots, ant hills and other extraneous matters.  The site shall be cleared to the full width of the works as directed by the Engineer-in-charge.  No separate payment is admissible for clearing the site.

10. ALL PROPERTIES, PRECIOUS STONES, METAL AND RELICS TO BE HANDED OVER TO DEPARTMENT.


All gold, silver, oil or other materials of any description what-so-ever and other similar things that may be discovered on the site shall remain the property of the Government and the contractor shall duly intimate the Engineer-in-charge or any person duly authorised by him to receive such property from time to time.

11. PRESERVATION OF TREES


The contractor shall preserve all existing trees in and adjacent to the site which do not interfere with the construction as determined by the Executive Engineer.

12. DRAWINGS AND WORKING DETAILS


The work shall be carried out strictly in accordance with the sanctioned plans and estimates and specifications and as per the instructions of the Engineer-in-charge, and no deviations or changes are permitted without the written order of the Engineer.  The designs and drawings enclosed with the tender documents are only typical and tentative.  The working drawings and the working details of the several components of works will be prepared and made available at the time of execution and contractor shall carryout the work in accordance with such working drawings and working details.

13. OMISSIONS AND DISCREPANCIES IN DRAWINGS AND INSTRUCTIONS

(a) In all cases of omissions, doubts or discrepancies in the dimensions or discrepancies in the drawings and item of work, a reference shall be made to the Executive Engineer, whose elucidation and elaboration shall be considered as authorised. The contractor shall be held responsible for any error that may occur in the work through lack of such reference and precautions.

(b) The contractor shall be responsible for accuracy for all shapes, dimensions and alignments etc, of all the components of the work.
14. TAKING INITIAL LEVELS, MARKING OUT THE LAYOUT AND FIXING THE REFERENCE LINES


Before starting the work, the contractor or his authorised agent shall be present while taking levels of the ground along and across the portion of the Canal works, which the contractor has agreed to execute.  He will further be required to sign the field book and also L sections and cross sections of the works based on the ground levels taken in token of acceptance of the ground levels before the commencement of work or fresh items of excavation below a preceding item.  In case he commences the work without verifying and accepting the cross sections and L-sections of the ground, it will be assumed that he has 
accepted the L-sections and cross sections taken by the KNNL staff and no complaint or claims what-so-ever in this behalf will be entertained.  It shall be the responsibility of the contractor to mark the line-out as per directions of the Engineer-in-charge.  The contractor or his duly authorised agent shall be present at the time of setting out giving profiles etc., and shall supply all the materials and sufficient number of mazdoors required for taking measurements of works, giving line out etc., at his cost.


The stone masonry platforms and reference pillars etc., of suitable size as directed by the Engineer-in-charge with level top shall be built and maintained by the contractor at his cost till the completion of work along the reference lines to facilitate the mark out and layout of various appurtenant works.

15. COMMENCEMENT OF WORK


The contractor shall not enter upon or commence any portion of the work except with the written authority of the Engineer, failing which the contractor shall have no claim to ask for measurement or payment for work and shall on the other hand, be responsible for any claim of damage that may arise due to such unauthorized  commencement or entry.

16.
PROGRAMME OF WORK


The Schedule of progress mentioned under Clause-2 of the conditions of contract is only indicative.  Within one month from the date of notice to commence the work, the contractor shall furnish a detailed programme of the schedule that he intends to adopt, which shall show both physical and financial programme weekly/monthly as desired by the Engineer and abide by it.

17. PLANT LAYOUT, CONTRACTORS OFFICE, MACHINE YARD, LABOUR CAMP ETC.


Within a fortnight of the date of award of the contract, the contractor shall submit to the Executive Engineer for the approval of the department the layout of the construction plant and equipment for execution of work and also the location and layout of contractors office, machine yard, workshop, stores, storage yard, labour camps etc including the layout of necessary services such as water supply, sanitation etc.

18. ACCESS ROADS, QUARRY ROADS ETC.


All haulage roads, access roads to work spot, quarry roads etc. and all diversion roads found necessary during construction shall be formed and maintained by the contractor at his cost to such standards as may be directed by the Engineer-in-charge as per the requirements of the work.  The contractor should make himself thoroughly conversant with the conditions of existing public roads of the area and the existing arrangements for their maintenance.  If any damage to the existing public roads is caused due to any natural or other causes or due to bad maintenance, KNNL  will not be held responsible for the inconveniences caused to the contractor including any extra cost or temporary stoppage of work.  The existing roads, constructed and maintained by the KNNL if any shall be used by all concerned contractors.  No claim of compensation from any contractor shall be entertained on the excuse of non maintenance of such roads.

19. POWER SUPPLY FOR THE WORKS


The contractor has to make at his own cost, all necessary arrangements for the supply of power required for the work and his camps from Karnataka Electricity Board or from any other source.  The KNNL will not undertake any responsibility with regard to power supply and no claims due to failure, or delay in supply of power or variations in voltage in supply will be entertained by the KNNL.

20. WATER FOR CONSTRUCTION


Supply of water for construction and for drinking and for his camps shall be arranged for by the contractor at his own expense.

21. AMENITIES TO LABOURS


These are covered by clause 30, 31, 32 and 38 of the conditions of contract.  The following are further elucidation.

The contractor shall provide the following labour amenities for the imported labourers, if any:

(i) A shed of 6.1M x 3.05M per family on a platform of 0.15m height.

(ii) Distance between sheds shall be 4.6m minimum and not more than two rows sheds shall be built back to back.

(iii) Peripheral roads 6.1m wide shall be built for every 300 families.

(iv) Necessary surface drainage and sanitary arrangements shall be provided.

(v) Water supply with one stand post for every 20 sheds.

(vi) Electric street lights at one point for every 61m.


The contractor shall provide layout for the labour camp and arrange water supply and electricity as above.  In case of default the KNNL may provide the same and recover the cost (capital and recurring) from the contractor.


The contractor shall also be responsible for complying with all the requirements of the Labour Authorities and Health Department particularly in regard to sanitation, water supply and anti malaria measures in the labour camps as may be directed from time to time.


All the labour employed by him should be got inoculated against cholera once in 6 months and against small pox once in three years.  Any new labour employed by him should be got inoculated against cholera and vaccinated against small pox within a fortnight of being employed by contacting the local health authority at his own cost.


On the work spot, at safe distance, adequate number of rest sheds; crunches and drinking water arrangements shall be made by the contractor at his cost to the satisfaction of the Engineer-in-charge.  If the KNNL provides the rest sheds, the contractor shall be levied rent at Rs. 30 per sqm per month and is bound to avail of such sheds.

22. LANDS FOR THE USE OF THE CONTRACTORS CAMP


The contractor shall have to make his own arrangements with regard to land required for construction of quarters at the work spot. However, the KNNL at its discretion may make land available.  In such a case necessary charges as fixed by the Engineer-in-charge will be levied.

23. UNDESIRABLE PERSON TO BE REMOVED FROM SITE


The contractor shall not employ on site any person who is undesirable.  If in the opinion of the Engineer-in-charge the person or persons at site of work employed on behalf of the contractor is/are considered undesirable, the Engineer-in-Charge shall notify the contractor to this effect and the contractor will be bound by the decision of the Engineer-in-Charge to remove such person or persons from the site of work and from the labour camp.  The contractor shall not be entitled to any damage or loss on this account.  On the contrary, the contractor shall be liable to compensate the KNNL for any loss or damage to the KNNL  property caused by the employment of such person.

24. WORK ORDER BOOK


A work order book shall be maintained by the contractor at the site and all instructions shall be entered in the book in ink.  The contractor shall be responsible for obtaining all the orders entered in the work order book and he or his authorized agent shall sign, acknowledging the orders issued and shall carry out orders.  Copies of the orders entered in work order book shall be submitted by the contractor to the concerned officer and to the Executive Engineer within two days, for their record.
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26. LABOUR STATISTICS

The contractor shall submit daily reports on the following:

(i) Total No. of labour imported into working area.

(ii) Total No. of labour living in the working area.

27. EXECUTION OF WORK DURING NIGHT TIME

The work shall normally be carried out between 8 hours and 17 hours with a break of one hour and when permitted during night period, the second shift shall be between 17 hours and 0 hours with a break of half an hour during night.  when ordered to work at night, adequate provision for lighting the working area should be made by the contractor at his cost and got approved by Engineer-in-charge.  

.
28. MEDICAL AID


These are covered by clause 30(b) and 31(ii) of the conditions of contract.  The following are further stipulations.

(i) The contractor shall arrange all the necessary medical facilities for his staff and labour at his own cost and to the satisfaction of Engineer-in-Charge.  The contractor shall arrange in his  office, work shop, work site and camps facilities of clear portable treated  water and arrange for proper drainage and proper disposal of sewage.  He shall abide by the rules framed on this behalf by the Engineer-in-Charge or Health Officer of the project.
(ii) The contractor shall also provide for medical supervision of his workers against epidemics.  The contractor shall comply with all the directions given by Health Officer in this regard.
29. SAFETY CODE
(i) These safety provisions should be brought to the notice of all concerned by display on notice board by the Contractor at a prominent place at work spot.  The persons responsible for compliance of the safety code shall be named therein by the contractor.

(ii) To ensure effective enforcement of the rules relating to safety precautions, the arrangement made by the contractor shall be open to inspection by the Labour-Officer, Engineer or their representatives.

(iii) All necessary personal safety equipments as considered adequate by the Engineer-in-Charge should be kept available for the use of persons employed at the site and maintained in a condition suitable for immediate use and the contractor should take adequate steps to ensure proper use of equipment by those concerned.
(a) Workers employed on mixing concrete, cement grout, cement mortar shall be provided with protective footwear and protective goggles and protective gloves.

(b) Those engaged in mixing or stacking cement or any materials injurious to the eye, nose and mouth shall be provided with a face mask and protective cover free of cost by the contractor.
(c) Those engaged in welding work shall be provided with welder’s protective eye shield and gloves.

(d) Stone breakers shall be provided with protective goggle and protective clothing and seated at sufficiently safe intervals.
(e) Those engaged in binding and fabricating steel shall be provided with protective gloves.
(f) Those Engaged in deep cuts, tunnels, large rock excavation shall be provided with helmets.

(iv) When the work is near any place where there is risk of drowning all necessary equipments shall be kept ready for use and all necessary steps taken for prompt rescue of any person in danger and adequate provisions should be made for prompt first aid treatment of all injuries likely to be sustained during the course of work
.
(v) Adequate and suitable caution and danger signal boards shall be prominently exhibited at road/river crossing/high tension over head line/where heavy electrical machines are working/where overhead cranes or hoist; derricks, winches are working/where blasting zone is demarcated.  The content of the board shall be in English and the local language for easy identification.

(vi) All scaffolding, ladder, stairways, gangways, staging, centering, form work and temporary support and safety devices etc. shall be sound in strength and construction and maintained as such throughout its use.

(vii) No materials on any site of work shall be so stacked as to cause danger or inconvenience to any persons or public.

(viii) The contractor shall provide all necessary fencing and lighting to protect the public/working men from accident and shall be bound to bear the expense of defence of every suit action or other proceedings of law that may be brought by any person for injury sustained owing to neglect of the above precautions and to pay any damages and costs, which may be awarded in any such suit action or proceedings to any such persons or which may with consent of the contractor be paid to compensate any claims by any such persons.

(ix) No electric cables or apparatus which is liable to be a source of danger to persons employed shall remain electrically charged unless a caution Board is put in to that effect and close approach to the same is prohibited.

(x) All practical steps shall be taken to prevent danger to persons employed from risk of fire or explosives or flooding.  No floor, roof or other portion of any building used for residence shall be so over-loaded with debris or materials so as to render it unsafe.

(xi)The final disposal of water used for work or removed from work spot as well as the supply used for domestic consumption shall be as directed by the Executive Engineer.  The contractor shall make his own arrangement for purification of domestic water supply used by his staff and labour colony and used on the site of work to the satisfaction of the Executive Engineer.

(xii) The source of drinking water supply/distribution system in workers colony shall be protected from chances of contamination by poisonous materials/epidemic causing infections bacteria etc., by maintaining the source and system under adequate hygienic conditions.

(xiii) Not withstanding the above clauses from (i.) to (xii) there is nothing in this to exempt the contractor to exclude the operations of any other Act or Rules in force of the Central Government.

30. ENGINEER’S SUPERVISION


All the works shall be carried out under the direction and to the satisfaction of the Engineer and the Engineer-in-Charge.  Reference lines and reference bench mark will be set-up on the site by the Engineer-in-Charge based on which the contractor shall at his cost 
and responsibility, locate and establish lines and grades for all structures of the works according to the drawings and specifications.  The Engineer-in-Charge may, for satisfying himself carryout checks.  The contractor shall provide, at his own cost, all labour, materials and instruments that may be required  for carrying out the check.  Such a check shall not, however, absolve the contractor of his responsibility from carrying out the works strictly according to drawings and specifications and as per instructions issued to him by the Engineer-in-Charge during the execution of the work.

31 ENGINEER’S DECISION


In respect of all matters which are left to the decision of the Engineer/Engineer-in-Charge, the Engineer/Engineer-in-Charge shall if required so by the contractor give the decision in writing.

32. DERIVED RATES


When an item of work appearing in Schedule B is a combination of two or more items appearing in the Divisional Schedule of rates, the rate for that item shall, for the purpose of the operation of clause 13 of the conditions of contract, be derived by combining the current rates of the concerned items  in the same proportion as is adopted for arriving at the estimated rate for the comparative statement prepared at the time of acceptance of the tender.

33. MAINTENANCE OF WORK DURING EXECUTION


It is the responsibility of the contractor to maintain the work satisfactorily until it is handed over to the KNNL in a complete manner as per the terms of agreement.  Any damages caused during construction to any part of the work due to any reason arising out of his own action or negligence shall be made good at the contractor’s expenses.

34. RETURN OF KNNL LANDS IN GOOD CONDITION


The lands if any, made available to the contractor for his camps by the KNNL shall be handed  back  to  the  Executive  Engineer  within  three  months after the completion of the work under this contract.  Also, no land shall be held by the contractor for a longer period than necessary and the contractor shall on due notice by the Executive Engineer vacate and return the land which the Executive Engineer may certify as no longer required by the contractor for the purpose of the work.  The lands shall be returned in good condition.

35 DRAINAGE OF QUARRIES AND BORROW PITS ETC.


The several quarries or borrow pits shall be interconnected to prevent stagnation of water and breeding of mosquitoes.  Similarly, if any hindrance is caused by the contractor to the natural drainage of the lands handed over to him for the work and camps it shall be satisfactorily eased out.

36. CO-OPERATION WITH OTHER CONTRACTORS


The Contractor will have to co-operate with the other agency/agencies working in the same or adjoining area.  Any inconvenience or interruption in any portion of working area 
does not make the contractor eligible for any claims.  In case of any disputes with the adjacent contractor the decision of the Engineer-in-Charge shall be final.  No extra payment is admissible on this account.

37. PAYMENT OF PART RATES


Since the rate quoted for the items are through rates, suitable part rates as decided by the Engineer-in-Charge will be paid to the contractor in the intermediate running bills.  Full rates for these items will be paid after satisfactory completion of the items of work in all respects.
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201. CLEARING AND GRUBBING

201.1. Scope

This work shall consist of cutting, removing and disposing of all materials such as trees, bushes, shrubs, stumps, roots, grass, weeds, top organic soil not exceeding 150 mm in thickness, rubbish etc., which in the opinion of the Engineer are unsuitable for incorporation in the works, from the area of road land containing road embankment, drains, cross-drainage structures and such other areas as may be specified on the drawings or by the Engineer. It shall include necessary excavation, backfilling of pits resulting from uprooting of trees and stumps to required compaction, handling, salvaging, and disposal of cleared materials. Clearing and grubbing shall be performed in advance of earthwork operations and in accordance with the requirements of these Specifications.


201.2. Preservation of Property/Amenities


Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings, pipelines, sewers and all highway facilities within or adjacent to the highway which are not to be disturbed shall be protected from injury or damage. The Contractor shall provide and install at his own expense, suitable safeguards approved by the Engineer for this purpose.


During clearing and grubbing, the Contractor shall take all adequate precautions against soil erosion, water pollution, etc., and where required, undertake additional works to that effect vide Clause 306 . Before start of operations, the Contractor shall submit to the Engineer for approval, his work plan including the procedure to be followed for disposal of waste materials etc., and the schedules for carrying out temporary and permanent erosion control works as stipulated in Clause 306.3.


201.3. Methods, Tools and Equipments


Only such methods, tools and equipment as are approved by the Engineer and which will not effect the property to be preserved shall be adopted for the Work. If the area has thick vegetation/roots/trees, a crawler or pneumatic tyred dozer of adequate capacity may be used for clearance purposes. The dozer shall have ripper attachments for removal of tree stumps. All trees, stumps, etc., falling within excavation and fill lines shall be cut to such depth below ground level that in no case these fall within 500 mm of the subgrade . Also, all vegetation such as roots, under-growth, grass and other deleterious matter unsuitable for incorporation in the embankment/subgrade shall be removed between fill lines to the satisfaction of the Engineer. On areas beyond these limits, trees and stumps required to be removed as directed by the Engineer shall be cut down to 1 m below ground level so that these do not present an unsightly appearance. 


All branches of trees extending above the roadway shall be trimmed as directed by the Engineer. 


All excavations below the general ground level arising out of the removal of trees, stumps, etc., shall be filled with suitable material and compacted thoroughly so as to make the surface at these points conform to the surrounding area.


Ant-hills both above and below the ground, as are liable to collapse and obstruct free subsoil water flow shall be removed and their workings, which may extend to several metres, shall be suitably treated.


201.4 Disposal of Materials


All materials arising from clearing and grubbing operations shall be the property of Government and shall be disposed of by the Contractor as hereinafter provided or directed by the Engineer.


Trunks, branches and stumps of trees shall be cleaned of limbs and roots and stacked. Also boulders, stones and other materials usable in road construction shall be neatly stacked as directed by the Engineer. Stacking of stumps, boulders, stones etc., shall be done at specified spots with all lifts and upto a lead of 1000 m.


All products of clearing and grubbing which, in the opinion of the Engineer, cannot be used or auctioned shall be cleared away from the roadside in a manner as directed by the Engineer. Care shall be taken to see that unsuitable waste materials are disposed of in such a manner that there is no likelihood of these getting mixed up with the materials meant for embankment, subgrade and road construction.


201.5. Measurements for Payment


Clearing grubbing for road embankment, drains and cross-drainage structures shall be measured on area basis in terms of hectares. Clearing and grubbing of borrow areas shall be deemed to be a part of works preparatory to embankment construction and shall be deemed to have been included in the rates quoted for the embankment construction item and no separate payment shall be made for the same. Cutting of trees upto 300 mm in girth including removal of stumps and roots, and trimming of branches of trees extending above the roadway shall be considered incidental to the clearing and grubbing operations. Removal of stumps left over after trees have been cut by any other agency shall also be considered incidental to the clearing and grubbing operations.


Cutting, including removal of stumps and roots of trees of girth above 300 mm and backfilling to required compaction shall be measured in terms of number according to the sizes given below:-




i)    Above

300 mm
 to
 600 mm




ii)   Above
            600 mm 
 to
 900 mm




iii)  Above

900 mm
 to 
1800 mm




iv)  Above 

1800 mm


For this purpose, the girth shall be measured at a height of 1 metre above ground or at the top of the stump if the height of the stump is less than one metre from the ground.


201.6. Rates


201.6.1. The Contract unit rates for the various items of clearing and grubbing shall be payment in  full for carrying out the required operations including full compensation for all labour, materials, tools, equipment and incidentals necessary to complete the work. These will also include removal of stumps of trees less than 300 mm in girth as well as stumps left over after cutting of trees carried out by another agency, excavation and back-filling to required density, where necessary, and handling, salvaging, piling and disposing of the cleared materials with all lifts and upto a lead of 1000 m.


201.6.2. The Contract unit rate for cutting (including removal of stumps and roots) of trees of girth above 300 mm shall include excavation and backfilling to required compaction, handling, salvaging, piling and disposing of the cleared materials with all lifts and upto a lead of 1000 m.


201.6.3.  Where a Contract does not include separate items of clearing and grubbing, the same shall be considered incidental to the earthwork items and the Contract unit prices for the same shall be considered as including clearing and grubbing operations.

305.   EMBANKMENT CONSTRUCTION
          305.1. General


305.1.1. Description:These Specifications shall apply to the construction of embankments  including  subgrades, earthen shoulders and miscellaneous backfill with approved material obtained from roadway and drain excavation, borrow pits or other sources. All embankments, subgrades, earthen shoulders and miscellaneous backfills shall be constructed in accordance with the requirements of these Specifications and in conformity with the lines, grades, and cross-sections shown on the drawings or as directed by the Engineer. 


305.2 Materials and General Requirements


305.2.1.  Physical requirements:


305.2.1.1.   The materials used in embankments, subgrades, earthen shoulders and miscellaneous backfills shall be soil, moorum, gravel, a mixture of these or any other material approved by the Engineer. Such materials shall be free of logs, stumps, roots, rubbish or any other ingredient likely to deteriorate or affect the stability of the embankment/subgrade.


The following types of material shall be considered unsuitable for embankment:


a)  Materials from swamps, marshes and bogs;

b) Peat, log, stump and perishable material; any soil that classifies as OL, OI,   

     OH or Pt in accordance with IS : 1498;


c)
Materials susceptible to spontaneous combustion;


d)
Materials in a frozen condition;


e)   Clay having liquid limit exceeding 70 and plasticity index exceeding 45; and


f)  
Materials with salts resulting in leaching in the embankment.


305.2.1.2. Expansive clay exhibiting marked swell and shrinkage properties (“free swelling index” exceeding 50 per cent when tested as per IS : 2720 – Part 40) shall not be used as a fill material. Where an expansive clay with acceptable “free swelling index” value is used as a fill material, subgrade and top 500 mm portion of the embankment just below subgrade shall be non-expansive in nature.


305.2.1.3 Any fill material with a soluble sulphate content exceeding 1.9 grams of sulphate (expressed as SO3 ) per litre when tested in accordance with BS : 1377 Test 10, but using a 2:1 water-soil ratio shall not be deposited within 500 mm or other distance described in the Contract, of concrete, cement bound materials or other cementitious materials forming part of the Permanent Works.


Materials with a total sulphate content (expressed as SO3) exceeding 0.5 percent by mass, when tested in accordance with BS : 1377 Test 9 shall not be deposited within 500 mm, or other distances described in the Contract, of metallic items forming part of the Permanent Works.


305.2.1.4.  The size of the coarse material in the mixture of earth shall ordinarily not exceed 75 mm when being placed in the embankment and 50 mm when placed in subgrade. However, the Engineer may at his discretion permit the use of material coarser than this also if he is satisfied that the same will not present any difficulty as regards the placement of fill material and its compaction to the requirements of these Specifications. The maximum particle size shall not be more than two-thirds of the compacted layer thickness.


305.2.1.5.  Ordinarily, only the materials satisfying the density requirements given in Table 300-1 shall be employed for the construction of the embankment and the subgrade.

TABLE 300-1. DENSITY REQUIREMENTS OF EMBANKMENT AND SUBGRADE MATERIALS

_______________________________________________________________________

S.No
Type of Work


Maximum laboratory dry unit weight when tested as per IS : 2720 (Part 8)

_______________________________________________________________________

1
Embankments up to 3 metres

Not less than 15.2 kN/cu. m.

 
height, not subjected to 


extensive flooding.

2
Embankments exceeding 3

Not less than 16.0 kN/cu. m


metres height or embankments


of any height subject to long


periods of inundation

3
Subgrade and earthen shoulders/
Not less than 17.5 kN/cu. m


verges/backfill


 Notes:    
(1) This Table is not applicable for lightweight fill material e.g. cinder, 



fly ash etc.

(2) The Engineer may relax these requirements at his discretion taking into

     account the availability of materials for construction and other relevant

     factors.

(3)  The material to be used in subgrade should also satisfy design CBR at the 


 dry unit weight applicable as per Table 300-2


305.2.2.   General requirements:

305.2.2.1.  The materials for embankment shall be obtained from approved sources with preference given to materials becoming available from nearby roadway excavation or any other excavation under the same Contract.


The work shall be so planned and executed that the best available materials are saved for the subgrade and the embankment portion just below the subgrade.


305.2.2.2. Borrow materials: Where the materials are to be obtained form designated borrow areas, the location, size and shape of these areas shall be as indicated by the Engineer and the same shall not be opened without his written permission. Where specific borrow areas are not designated by the Employer/the Engineer, arrangement for locating the source of supply of material for embankment and subgrade as well as compliance to environmental requirements in respect of excavation and borrow areas as stipulated, from time to time by the Ministry of Environment and Forests, Government of India and the local bodies, as applicable, shall be the sole responsibility of the Contractor.


Borrowpits along the road shall be discouraged. If permitted by the Engineer, these shall not be dug continuously. Ridges of not less than 8 m width should be left at intervals not exceeding 300 m. Small drains shall be cut through the ridges to facilitate drainage. The depth of the pits shall be so regulated that their bottom does not cut an imaginary line having a slope of 1 vertical to 4 horizontal projected from the edge of the final section of the bank, the maximum depth in any case being limited to 1.5 m. Also, no pit shall be dug within the offset width from the toe of the embankment required as per the consideration of stability with a minimum width of 10 m.


Haulage of material to embankments or other areas of fill shall proceed only when sufficient spreading and compaction plant is operating at the place of deposition. 


No excavated acceptable material other than surplus to requirements of the Contract shall be removed from the site. Should the Contractor be permitted to remove acceptable material from the site to suit his operational procedure, then he shall make good any consequent deficit of material arising therefrom.


Where the excavation reveals a combination of acceptable and unacceptable materials, the Contractor shall, unless otherwise agreed by the Engineer, carry out the excavation in such a manner that the acceptable materials are excavated separately for use in the permanent works without contamination by the unacceptable materials. The acceptable materials shall be stockpiled separately.


The Contractor shall ensure that he does not adversely affect the stability of excavation or fills by the methods of stockpiling materials, use of plants or siting of temporary buildings or structures.


The Contractor shall obtain representative samples from each of the identified borrow areas and have these tested at the site laboratory following a testing programme approved by the Engineer. It shall be ensured that the subgrade material when compacted to the density requirements as in Table 300-2 shall yield the design CBR value of the subgrade.

TABLE 300-2  COMPACTION REQUIREMENTS FOR EMBANKMENT AND SUBGRADE

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



Type of work/material

Relative compaction as percentage of max. laboratory dry density as per IS:2720 (Part8)

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

1.
Subgrade and earthen shoulders

Not less than 97

2.
Embankment




Not less than 95

3.
Expansive Clays


a) Subgrade and 500 mm portion 

Not allowed


    just below the subgrade






b) Remaining portion of embankment
Not less than 90


The Contractor shall at least 7 working days before commencement of compaction submit the following to the Engineer for approval:

(i)
The values of maximum dry density and optimum moisture content obtained in accordance with IS : 2720 (Part 7) or (Part 8), as the case may be, appropriate for each of the fill materials he intends to use.

(ii)
A graph of density plotted against moisture content from which each of the values in (i) above of maximum dry density and optimum moisture content were determined.

(iii)
The Dry density-moisture content - CBR relationships for light, intermediate and heavy compactive efforts (light corresponding to IS : 2720 (Part 7), heavy corresponding to IS : 2720 (Part 8) and intermediate in-between the two) for each of the fill materials he intends to use in the subgrade.


Once the above information has been approved by the Engineer, it shall form the basis for compaction.


305.3.   Construction Operations 


305.3.1. Setting out: After the site has been cleared to Clause 201, the work shall be set out to Clause 301.3.1. The limits of embankment/subgrade shall be marked by fixing batter pegs on both sides at regular intervals as guides before commencing the earthwork. The embankment/subgrade shall be built sufficiently wider than the design dimension so that surplus material may be trimmed, ensuring that the remaining material is to the desired density and in position specified and conforms to the specified side slopes. 


305.3.2.  Dewatering: If the foundation of the embankment is in an area with stagnant water, and in the opinion of the Engineer it is feasible to remove it, the same shall be removed by bailing out or pumping, as directed by the Engineer and the area of the embankment foundation shall be kept dry. Care shall be taken to discharge the drained water so as to cause damage to the works, crops or any other property. Due to any negligence on the part of the Contractor, if any such damage is caused, it shall be the sole responsibility of the Contractor to repair/restore it to original condition or compensate the damage at his own cost.


If the embankment is to be constructed under water, Clause 305.4.6 shall apply.


305.3.3. Stripping and storing topsoil: In localities where most of the available embankment materials are not conducive to plant growth, or when so directed by the Engineer, the topsoil from all areas of cutting and from all areas to be covered by embankment foundation shall be stripped to specified depths not exceeding 150 mm and stored in stockpiles of height not exceeding 2 m for covering embankment slopes, cut slopes and other disturbed areas where re-vegetation is desired. Topsoil shall not be unnecessarily trafficked either before stripping or when in a stockpile. Stockpiles shall not be surcharged or otherwise loaded and multiple handling shall be kept to a minimum. 


305.3.4. Compacting ground supporting embankment/subgrade: Where necessary, the original ground shall be levelled to facilitate placement of first layer of embankment, scarified, mixed with water and then compacted by rolling so as to achieve minimum dry density as given in Table 300-2.



In case where the difference between the subgrade level (top of the subgrade on which pavement rests) and ground level is less than 0.5 m and the ground does not have 97 per cent relative compaction with respect to the dry density as given in Table 300-2, the ground shall be loosened upto a level 0.5 m below the subgrade level, watered and compacted in layers in accordance with Clause 305.3.5 and 305.3.6 to not less than 97 per cent of dry density as given in Table 300-2.



Where so directed by the Engineer, any unsuitable material occurring in the embankment foundation shall be removed and replaced by approved materials laid in layers to the required degree of compaction. 



Embankment or subgrade work shall not proceed until the foundations for embankment/subgrade have been inspected by the Engineer for satisfactory condition and approved.


Any foundation treatment specified for embankments especially high embankments, resting on suspect foundations as revealed by borehole logs shall be carried out in a manner and to the depth as desired by the Engineer. Where the ground on which an embankment is to be built has any of the material types (a) to (f) in Clause 305.2.1, at least 500 mm of such material must be removed and replaced by acceptable fill material before embankment construction commences.


305.3.5  Spreading material in layers and bringing to appropriate moisture content


305.3.5.1.  The embankment and subgrade material shall be spread in layers of uniform thickness not exceeding 200 mm compacted thickness over the entire width of embankment by mechanical means, finished by a motor grader and compacted as per Clause 305.3.6.  The motor grader blade shall have hydraulic control suitable for initial adjustment and maintain the same so as to achieve the specific slope and grade. Successive layers shall not be placed until the layer under construction has been thoroughly compacted to the specified requirements as in Table 300-2 and got approved by the Engineer. Each compacted layer shall be finished parallel to the final cross-section of the embankment.


305.3.5.2 Moisture content of the material shall be checked at the site of placement prior to commencement of compaction; if found to be out of agreed limits, the same shall be made good.  Where water is required to be added in such constructions, water shall be sprinkled from a water tanker fitted with sprinkler capable of applying water uniformly with a controllable rate of flow to variable widths of surface but without any flooding. The water shall be added uniformly and thoroughly mixed in soil by blading, discing or harrowing until a uniform moisture content is obtained throughout the depth of the layer.


If the material delivered to the roadbed is too wet, it shall be dried, by aeration and exposure to the sun, till the moisture content is acceptable for compaction. Should circumstances arise, where owing to wet weather, the moisture content cannot be reduced to the required amount by the above procedure, compaction work shall be suspended.


Moisture content of each layer of soil shall be checked in accordance with IS : 2720 (Part 2), and unless otherwise mentioned, shall be so adjusted, making due allowance for evaporation losses, that at the time of compaction it is in the range of 1 per cent above to 2 per cent below the optimum moisture content determined in accordance with IS : 2720 (Part 7) or IS : 2720 (Part 8) as the case may be. Expansive clays shall, however, be compacted at moisture content corresponding to the specified dry density, but on the wet side of the optimum moisture content obtained from the laboratory compaction curve.


After adding the required amount of water, the soil shall be processed by means of graders, harrows, rotary mixers or as otherwise approved by the Engineer until the layer is uniformly wet.


Clods or hard lumps of earth shall be broken to have a maximum size of 75 mm when being placed in the embankment and a maximum size of 50 mm when being placed in the subgrade.


305.3.5.3.  Embankment and other areas of fill shall, unless otherwise required in the Contract or permitted by the Engineer, be constructed evenly over their full width and their fullest possible extent and the Contractor shall control and direct construction plant and other vehicular traffic uniformly over them. Damage by construction plant and other vehicular traffic shall be made good by the Contractor with material having the same characteristics and strength as the material had before it was damaged.


Embankments and other areas of unsupported fills shall not be constructed with steeper side slopes, or to greater widths than those shown in the Contract, except to permit adequate compaction at the edges before trimming back, or to obtain the final profile following any settlement of the fill and the underlying material.


Whenever fill is to be deposited against the face of a natural slope, or sloping earthworks face including embankments, cuttings, other fills and excavations steeper than 1 vertical on 4 horizontal, such faces shall be benched as per Clause 305.4.1 immediately before placing the subsequent fill.


All permanent faces of side slopes of embankments and other areas of fill formed shall, subsequent to any trimming operations, be reworked and sealed to the satisfaction of the Engineer by tracking a tracked vehicle, considered suitable by the Engineer, on the slope or any other method approved by the Engineer.


305.3.6  Compaction: Only the compaction equipment approved by the Engineer shall be employed to compact the different material types encountered during construction. Smooth wheeled, vibratory, pneumatic tyred, sheepsfoot or pad foot rollers, etc. of suitable size and capacity as approved by the Engineer shall be used for the different types and grades of materials required to be compacted either individually or in suitable combinations.


The compaction shall be done with the help of vibratory roller of 80 to 100 kN static weight with plain or pad foot drum or heavy pneumatic tyred roller of adequate capacity capable of achieving required compaction.


The Contractor shall demonstrate the efficacy of the equipment he intends to use by carrying out compaction trials.  The procedure to be adopted for these site trials shall first be submitted to the Engineer for approval.


Earthmoving plant shall not be accepted as compaction equipment nor shall the use of a lighter category of plant to provide any preliminary compaction to assist the use of heavier plant be taken into account.


Each layer of the material shall be thoroughly compacted to the densities specified in Table 300-2. Subsequent layers shall be placed only after the finished layer has been tested according to Clause 903.2.2 and accepted by the Engineer.  The Engineer may permit measurement of field dry density by a nuclear moisture/density gauge used in accordance with agreed procedure and the gauge is calibrated to provide results identical to that obtained from tests in accordance with IS : 2720 (Part 28).  A record of the same shall be maintained by the Contractor.


When density measurements reveal any soft areas in the embankment /subgrade/earthen shoulders, further compaction shall be carried out as directed by the Engineer. If inspite of that the specified compaction is not achieved, the material in the soft areas shall be removed and replaced by approved material, compacted to the density requirements and satisfaction of the Engineer. 


305.3.7.   Drainage: The surface of the embankment/subgrade at all times during construction shall be maintained at such a cross fall (not flatter than that required for effective drainage of an earthen surface) as will shed water and prevent pounding.


305.3.8.   Repairing of damages caused by rain/spillage of water: The soil in the affected portion shall be removed in such areas as directed by the Engineer before next layer is laid and refilled in layers and compacted using appropriate mechanical means such as small vibratory roller, plate compactor or power rammer to achieve the required density in accordance with Clause 305.3.6. If the cut is not sufficiently wide for use of required mechanical means for compaction, the same shall be widened suitably to permit their use for proper compaction. Tests shall be carried out as directed by the Engineer to ascertain the density requirements of the repaired area. The work of repairing the damages including widening of the cut, if any, shall be carried out by the Contractor at his own cost, including the arranging of machinery/equipment for the purpose.


305.3.9.  Finishing operations: Finishing operations shall include the work of shaping and dressing the shoulders/verge/roadbed and side slopes to conform to the alignment, levels, cross-sections and dimension shown on the drawings or as directed by the Engineer subject to the surface tolerance described in Clause 902.  Both the upper and lower ends of the side slopes shall be rounded off to improve appearance and to merge the embankment with the adjacent terrain. 


The topsoil, removed and conserved earlier (Clause 301.3.2 and 305.3.3) shall be spread over the fill slopes as per directions of the Engineer to facilitate the growth of vegetation. Slopes shall be roughened and moistened slightly prior to the application of the topsoil in order to provide satisfactory bond. The depth of the topsoil shall be sufficient to sustain plant growth, the usual thickness being from 75 mm to 150 mm. 


Where directed, the slopes shall be turfed with sods in accordance with Clause 307. If seeding and mulching of slopes is prescribed, this shall be done to the requirement of Clause 308.


When earthwork operations have been substantially completed, the road area shall be cleared of all debris, and ugly scars in the construction area responsible for objectionable appearance eliminated.


305.4 Construction of Embankment and Subgrade under Special Conditions


305.4.1.   Earthwork for widening existing road embankment: When an existing embankment and/or subgrade is to be widened and its slopes are steeper than 1 vertical on 4 horizontal, continuous horizontal benches, each at least 300 mm wide, shall be cut into the old slope for ensuring adequate bond with the fresh embankment/subgrade material to be added. The material obtained from cutting of benches could be utilized in the widening of the embankment/subgrade. However, when the existing slope against which the fresh material is to be placed is flatter than 1 vertical on 4 horizontal, the slope surface may only be ploughed or scarified instead of resorting to benching.


Where the width of the widened portions is insufficient to permit the use of conventional rollers, compaction shall be carried out with the help of small vibratory rollers/plate compactors/power rammers or any other appropriate equipment approved by the Engineer. End dumping of material from trucks for widening operations shall be avoided except in difficult circumstances when the extra width is too narrow to permit the movement of any other types of hauling equipment.


305.4.2.    Earthwork for embankment and subgrade to be placed against sloping ground: Where an embankment/subgrade is to be placed against sloping ground, the latter shall be appropriately benched or ploughed/scarified as required in Clause 305.4.1 before placing the embankment/subgrade material. Extra earthwork involved in benching or due to ploughing/scarifying etc. shall be considered incidental to the work. 


For wet conditions, benches with slightly inward fall and subsoil drains at the lowest point shall be provided as per the drawings, before the fill is placed against sloping ground.


Where the Contract requires construction of transverse subsurface drain at the  cut-fill interface, work on the same shall be carried out to Clause 309 in proper sequence with the embankment and subgrade work as approved by the Engineer.


305.4.3.    Earthwork over existing road surface: Where the embankment is to be placed over an existing road surface, the work shall be carried out as indicated below:

(i)    If the existing road surface is of granular or bituminous type and lies within 1m of the  new subgrade level, the same shall be scarified to a depth of 50mm or more if specified, so as to provide ample bond between the old and new material ensuring that at least 500 mm portion below the top of new subgrade level is compacted to the desired density.

(ii) 
If the existing road surface is of cement concrete type and lies within 1 m 
of the new subgrade level the same shall be removed completely.

(iii)
If the level difference between the existing road surface and the new 
formation level is more than 1 m, the existing surface shall be permitted to 
stay in place without any modification.


305.4.4.  Embankment and subgrade around structures: To avoid interference with the construction of abutments, wing walls or return walls of culvert/bridge structures, the Contractor shall, at points to be determined by the Engineer suspend work on embankment forming approaches to such structures, until such time as the construction of the latter is sufficiently advanced to permit the completion of approaches without the risk of damage to the structure.


Unless directed otherwise, the filling around culverts, bridges and other structures upto a distance of twice the height of the road from the back of the abutment shall be carried out independent of the work on the main embankment. The fill material shall not be placed against any abutment or wing wall, unless permission has given by the Engineer but in any case not until the concrete or masonry has been in position for 14 days. The embankment and subgrade shall be brought up simultaneously in equal layers on each side of the structure to avoid displacement and unequal pressure. The sequence of work in this regard shall be got approved from the Engineer.


The material used for backfill shall not be an organic soil or highly plastic clay having plasticity index and liquid limit more than 20 and 40 respectively when tested according to IS : 2720 (Part 5). Filling behind abutments and wing walls for all structures shall conform to the general guidelines given in Appendix 6 of IRC : 78 (Standard Specifications and Code of Practice for Road Bridges-Section VII) in respect of the type of material, the extent of backfill, its laying and compaction etc. The fill material shall be deposited in horizontal layers in loose thickness and compacted thoroughly to the requirements of Table 300-2.


Where the provision of any filter medium is specified behind the abutment, the same shall be laid in layers simultaneously with the laying of fill material. The material used for filter shall conform to the requirements for filter medium spelt out in Clause 2502/309.3.2 (B) unless otherwise specified in the Contract.


Where it may be impracticable to use conventional rollers, the compaction shall be carried out by appropriate mechanical means such as small vibratory roller, plate compactor or power rammer. Care shall be taken to see that the compaction equipment does not hit or come too close to any structural member so as to cause any damage to them or excessive pressure against the structure.


305.4.5. Construction of embankment over ground incapable of supporting construction equipment: Where embankment is to be constructed across ground which will not support the weight of repeated heavy loads of construction equipment, the first layer of the fill may be constructed by placing successive loads of material in a uniformly distributed layer of a minimum thickness required to support the construction equipment as permitted by the Engineer. The Contractor, if so desired by him, may also use suitable geosynthetic material to increase the bearing capacity of the foundation. This exception to normal procedure will not be permitted where, in the opinion of the Engineer, the embankments could be constructed in the approved manner over such ground by the use of lighter or modified equipment after proper ditching and drainage have been provided.  Where this exception is permitted, the selection of the material and the construction procedure to obtain an acceptable layer shall be the responsibility of the Contractor. The cost of providing suitable traffic conditions for construction equipment over any area of the Contract will be the responsibility of the Contractor and no extra payment will be made to him. The remainder of the embankment shall be constructed as specified in Clause 305.3.


305.4.6. Embankment construction under water: Where filling or backfilling is to be placed under water, only acceptable granular material or rock shall be used unless otherwise approved by the Engineer. Acceptable granular material shall consist of graded, hard durable particles with maximum particle size not exceeding 75 mm. The material should be non-plastic having uniformity coefficient of not less than 10.  The material placed in open water shall be deposited by end tipping without compaction.


305.4.7.   Earthwork for high embankment:  In the case of high embankments, the Contractor shall normally use the material from the specified borrow area. In case he desires to use different material for his own convenience, he shall have to carry out necessary soil investigations and redesign the high embankment at his own cost. The Contractor shall then furnish the soil test data and design of high embankment for approval of the Engineer, who reserves the right to accept or reject it.


If necessary, stage construction of fills and any controlled rates of filling shall be carried out in accordance with the Contract including installation of instruments and its monitoring.


Where required, the Contractor shall surcharge embankments or other areas of fill with approved material for the periods specified in the Contract. If settlement of surcharged fill results in any surcharging material, which is unacceptable for use in the fill being surcharged, lying below formation level, the Contractor shall remove the unacceptable material and dispose it as per direction of the Engineer. He shall then bring the resultant level up to formation level with acceptable material.


305.4.8. Settlement period: Where settlement period is specified in the Contract, the embankment shall remain in place for the required settlement period before excavating for abutment, wingwall, retaining wall, footings, etc., or driving foundation piles. The duration of the required settlement period at each location shall be as provided for in the Contract or as directed by the Engineer.

305.5.  Plying of traffic: 


Construction and other vehicular traffic shall not use the prepared surface of the embankment and/or subgrade without the prior permission of the Engineer. Any damage arising out of such use shall, however, be made good by the Contractor at his own expense as directed by the Engineer. 


305.6. Surface Finish and Quality Control of Work

The surface finish of construction of subgrade shall conform to the requirements of Clause 902. Control on the quality of materials and works shall be exercised in accordance with Clause 903.

305.7.  Subgrade Strength

305.7.1.  It shall be ensured prior to actual execution that the borrow area material to be used in the subgrade satisfies the requirements of design CBR.


305.7.2.  Subgrade shall be compacted and finished to the design strength consistent with other physical requirements. The actual laboratory CBR values of construction subgrade shall be determined on undisturbed samples cut out from the compacted subgrade in CBR mould fitted with cutting shoe or on remoulded samples, compacted to the field density at the field moisture content.

305.8.   Measurements for Payment

Earth embankment/subgrade construction shall be measured separately by taking cross sections at intervals in the original position before the work starts and after its completion and computing the volumes of earthwork in cubic metres by the method of average end areas.


The measurement of fill material from borrow areas shall be the difference between the net quantities of compacted fill and the net quantities of suitable material brought from roadway and drainage excavation. For this purpose, it shall be assumed that one cu. m of suitable material brought to site from road and drainage excavation forms one cu. m. of compacted fill and all bulking or shrinkage shall be ignored.


Construction of embankment under water shall be measured in cu. m. 


Construction of high embankment with specified material and in specified manner shall be measured in cu. m.


Stripping including storing and reapplication of topsoil shall be measured in cu. m.


Work involving loosening and recompacting of ground supporting embankment/subgrade shall be measured in cu. m. 


Removal of unsuitable material at embankment/subgrade foundation and replacement with suitable material shall be measured in cu. m. 


Scarifying existing granular/bituminous road surface shall be measured in square metres.


Dismantling and removal of existing cement concrete pavement shall be measured vide Clause 202.6.


Filter medium and backfill material behind abutments, wing walls and other retaining structures shall be measured as finished work in position in cu. m. 


305.9.  Rates 

305.9.1. The Contract unit rates for the items of embankment and subgrade construction shall be payment in full for carrying out the required operations including full compensation for: 

(i) Cost of arrangement of land as a source of supply of material of required quantity for construction unless provided otherwise in the Contract ;

(ii)  Setting out;

(iii)
Compacting ground supporting embankment/subgrade except where 
removal and replacement of unsuitable material or loosening and 
recompacting is involved;

(iv)
Scarifying or cutting continuous horizontal benches 300 mm wide on side 
slopes of existing embankment and subgrade as applicable;
(ii) Cost of watering or drying of material in borrow areas and/or embankment and subgrade during construction as required;

(iii) Spreading in layers, bringing to appropriate moisture content and compacting to Specification requirements;

(iv) Shaping and dressing top and slopes of the embankment and subgrade including rounding of corners;

(v) Restricted working at sites of structures;

(vi) Working on narrow  width of embankment and subgrade;

(vii) Excavation in all soils from borrow pits/designated borrow areas including clearing and grubbing and transporting the material to embankment and subgrade site with all lifts and leads unless otherwise provided for in the Contract;

(xi)
All labour, materials, tools, equipment and incidentals necessary to complete the work to the Specifications;

(xii)
Dewatering ; and

(xiii)Keeping the embankment/completed formation free of water as per Clause 311.


305.9.2.  In case the Contract unit rate specified is not inclusive of all leads, the unit rate for transporting material beyond the initial lead, as specified in the Contract for construction of embankment and subgrade shall be inclusive of full compensation for all labour, equipment, tools and incidentals necessary on account of the additional haul or transportation involved beyond the specified initial lead. 
 


305.9.3. Clause 301.9.5 shall apply as regards Contract unit rates for items of stripping and storing top soil and of reapplication of topsoil.

305.9.4   Clause  301.9.2  shall  apply  as  regards  Contract  unit  rate  for  the  

item  of loosening  and recompacting the embankment/subgrade foundation.


305.9.5.  Clause 301.9.1 and 305.8 shall apply as regards Contract rates for items of removal of unsuitable material and replacement with suitable material respectively.


305.9.6. The Contract  unit  rate for scarifying existing granular/bituminous road surface shall be payment in full for carrying out the required operations including full compensation for all labour, materials, tools, equipment and incidentals necessary to complete the work. This will also comprise of handling, salvaging, stacking and disposing of the dismantled materials within all lifts and upto a lead of 1000 m or as otherwise specified.


305.9.7 Clause 202.7 shall apply as regards Contract unit rate for dismantling and removal of existing cement concrete pavement.


305.9.8.  The Contract unit rate for providing and laying filter material behind abutments shall be payment in full for carrying out the required operations including all materials, labour, tools, equipment and incidentals to complete the work to Specifications.


305.9.9.  Clause 305.4.6 shall apply as regards Contract unit rate for construction of embankment under water.


305.9.10 Clause 305.4.7 shall apply as regards Contract unit rate for construction of high embankment. It shall include cost of instrumentation, its monitoring and settlement period, where specified in the Contract or directed by the Engineer. 

301. 
EXCAVATION FOR ROADWAY AND DRAINS


301.1.   Scope


This work shall consist of excavation, removal and satisfactory disposal of all materials necessary for the construction of roadway, side drains and waterways in accordance with requirements of these Specifications and the lines, grades and cross-sections shown in the drawings or as indicated by the Engineer. It shall include the  hauling and stacking of or hauling to sites of embankment and subgrade construction, suitable cut materials as required, as also the disposal of unsuitable cut materials in specified manner, trimming and finishing of the road to specified dimensions or as directed by the Engineer.


301.2   Classification of Excavated Material

301.2.1. Classification: All materials involved in excavation shall be classified by the Engineer in the following manner :

  (a) 
Soil

This shall comprise topsoil, turf, sand, silt, loam, clay, mud, peat, black cotton soil, soft shale or loose moorum, a mixture of these and similar material which yields to the ordinary application of pick, spade and/or shovel, rake or other ordinary digging implement. Removal of gravel or any other nodular material having dimension in any one direction not exceeding 75 mm occurring in such strata shall be deemed to be covered under this category.

(b)
Ordinary Rock (not requiring blasting) This shall include:


(i) 
rock types such as laterites, shales and conglomerates, varieties of limestone and sandstone etc., which may be quarried or split with crow bars, also including any rock which in dry state may be hard, requiring blasting but which, when wet, becomes soft and manageable by means other than blasting;

(viii) macadam surface such as water bound and bitumen/tar bound; soling of roads, paths etc. and hard core; compact moorum or stabilised soil requiring grafting tool or pick or both and shovel, closely applied; gravel and cobble stone having maximum dimension in any one direction between 75 and 300 mm;

(ix) lime concrete, stone masonry in lime mortar and brick work in lime/cement mortar below ground level, reinforced cement concrete which may be broken up with crow bars or picks and stone masonry in cement mortar below ground level; and

(x) bounders which do not require blasting having maximum dimension in

any direction of more than 300mm, found lying loose on the surface or embedded in river bed, soil, talus, slope wash and terrace material of dissimilar origin.

(c)
Hard Rock (requiring blasting)

This shall comprise :

(i) any rock or cement concrete for the excavation of which the use of mechanical plant and/or blasting is required ;

(ii) reinforced cement concrete (reinforcement cut through but not separated from the concrete) below ground level ; and 
(iii) boulders requiring blasting.

(d)
Hard Rock (blasting prohibited)

Hard rock requiring blasting as described under (c) but where blasting is prohibited for any reason and excavation has to be carried out by chiselling, wedging or any other agreed method.

(e)
Marshy Soil

This shall include soils like soft clays and peats excavated below the original ground level of marshes and swamps and soils excavated from other areas requiring continuous pumping or bailing out of water.


301.2.2. Authority for classification: The classification of excavation shall be decided by the Engineer and his decision shall be final and binding on the Contractor. Merely the use of explosives in excavation will not be considered as a reason for higher classification unless blasting is clearly necessary in the opinion of the Engineer. 


301.3. Construction Operations


301.3.1. Setting out :
After the site has been cleared as per Clause 201, the limits of excavation shall be set out true to lines, curves, slopes, grades and sections as shown on the drawings or as directed by the Engineer. 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. The Contractor shall be responsible for the maintenance of bench marks and other marks and stakes as long as in the opinion of the Engineer, they are required for the work.


 301.3.2. Stripping and storing topsoil:  When so directed by the Engineer, the topsoil existing over the sites of excavation shall be stripped to specified depths constituting Horizon “A” and stockpiled at designated locations for re-use in covering embankment slopes, cut slopes, berms and other disturbed areas where re-vegetation is desired. Prior to stripping the topsoil, all trees, shrubs etc. shall be removed along with their roots, with approval of the Engineer.


301.3.3 Excavation - General: All excavations shall be carried out in conformity with the directions laid here-in-under and in a manner approved by the Engineer. The work shall be so done that the suitable materials available from excavation are satisfactorily utilized as decided upon beforehand.


While planning or executing excavations, the Contractor shall take all adequate precautions against soil erosion, water pollution etc. as per Clause 306, and take appropriate drainage measures to keep the site free of water in accordance with Clause 311.


The excavations shall conform to the lines, grades, side slopes and levels shown on the drawings or as directed by the Engineer. The Contractor shall not excavate outside the limits of excavation. Subject to the permitted tolerances, any excess depth/width excavated beyond the specified levels/dimensions on the drawings shall be made good at the cost of the Contractor with suitable material of characteristics similar to that removed and compacted to the requirements of Clause 305.


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 Engineer and the resulting cavities filled with suitable material and thoroughly compacted in an approved manner.


After excavation, the sides of excavated area shall be trimmed and the area contoured to minimise erosion and ponding, allowing for natural drainage to take place. If trees were removed, new trees shall be planted, as directed by the Engineer. The cost of planting new trees shall be deemed to be incidental to the work.


301.3.4. Methods, tools and equipment: Only such methods, tools and equipment as approved by the Engineer shall be adopted/used in the work. If so desired by the Engineer, the Contractor shall demonstrate the efficacy of the type of equipment  to be used before the commencement of work.


301.3.5. Rock excavation: Rock, when encountered in road excavation, shall be removed upto the formation level or as otherwise indicated on the drawings. Where, however, unstable shales or other unsuitable materials are encountered at the formation level, these shall be excavated to the extent of 500 mm below the formation 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. Rocks and large boulders which are likely to cause differential settlement and also local drainage problems should be removed to the extent of 500 mm below the formation level in full formation width including drains and cut through the side drains.


Where excavation is done to levels lower than those specified, the excess excavation shall be made good as per Clauses 301.3.3 and 301.6 to the satisfaction of the Engineer.


Slopes in rock cutting shall be finished to uniform lines corresponding to slope lines shown on the drawings or as directed by the Engineer.    Notwithstanding the foregoing, all loose pieces of rock on excavated slope surface which move when pierced by a crowbar shall be removed.


Where blasting is to be resorted to, the same shall be carried out to Clause 302 and all precautions indicated therein observed.


Where presplitting is prescribed to be done for the establishment of a specified slope in rock excavation, the same shall be carried out to Clause 303.

301.3.6   Marsh excavation:  The excavation of soils from marshes/swamps shall be carried out as per the programme approved by the Engineer.


Excavation of marshes shall begin at one end and proceed in one direction across the entire marsh immediately ahead of backfilling. The method and sequence of excavating and backfilling shall be such as to ensure, to the extent practicable, the complete  removal  or displacement of all muck from within the lateral limits called for on the drawings or as staked by the Engineer, and to the bottom of the marsh, firm support or levels indicated.


301.3.7.  Excavation of road shoulders/verge/median for widening of       pavement or providing treated shoulders: In works involving widening of existing pavements or providing treated shoulders, unless otherwise specified, the shoulder/verge/median shall be removed to their full width and to levels shown on drawings or as indicated by the Engineer. While doing so, care shall be taken to see that no portion of the existing pavement designated for retention is loosened or disturbed. If the existing pavement gets disturbed or loosened, it shall be dismantled and cut to a regular shape with sides vertical and the disturbed/loosened portion removed completely and relaid as directed by the Engineer, at the cost of the Contractor.

301.3.8. Excavation for surface/sub-surface drains: Where the Contract provides for construction of surface/sub-surface drains to Clause 309, excavation for these shall be carried out in proper sequence with other works as approved by the Engineer.


301.3.9 Slides: If slips, slides, over-breaks or subsidence occur in cuttings during the process of construction, they shall be removed at the cost of Contractor as ordered by the Engineer. Adequate precautions shall be taken to ensure that during construction, the slopes are not rendered unstable or give rise to recurrent slides after construction. If finished slopes slide into the roadway subsequently, such slides shall be removed and paid for at the Contract rate for the class of excavation involved, provided the slides are not due to any negligence on the part of the Contractor. The classification of the debris material from the slips, slides etc. shall conform to its condition at the time of removal and payment made accordingly regardless of its condition earlier.


301.3.10. Dewatering:  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 Engineer. Care shall be taken to discharge the drained water into suitable outlets as not to cause damage to the works, crops or any other property. Due to any negligence on the part of the Contractor, if any such damage is caused, it shall be the sole responsibility of the Contractor to repair/restore to the original condition at his own cost or compensate for the damage.  

301.3.11.  Disposal of excavated materials:  All the excavated materials shall be the property of the Employer. The material obtained from the excavation of roadway, shoulders, verges, drains, cross-drainage works etc., shall be used for filling up of (i) roadway embankment, (ii) the existing pits in the right-of way and (iii) for landscaping of the road as directed by the Engineer, including levelling and spreading with all lifts and lead upto 1000 m and no extra payment shall be made for the same.


All hard materials, such as hard moorum, rubble, etc., not intended for use as above shall be stacked neatly on specified land as directed by the Engineer with all lifts and lead upto 1000 m.


Unsuitable and surplus material not intended for use within the lead specified above shall also, if necessary, be transported with all lifts and lead beyond initial 1000 m, disposed of or used as directed by the Engineer.


301.3.12  Backfilling: Backfilling of masonry/concrete/hume pipe drain excavation shall be done with approved material after concrete/masonry/hume pipe is fully set and carried out in such a way as not to cause undue thrust on any part of the structure and /or not to cause differential settlement. All space between the drain walls and the side of the excavation shall be refilled to the original surface making due allowance for settlement, in layers generally not exceeding 150 mm compacted thickness to the required density, using suitable compaction equipment such as mechanical tamper, rammer or plate compactor as directed by the Engineer. 

301.4  Plying of Construction Traffic


Construction traffic shall not use the cut formation and finished subgrade without the prior permission of the Engineer. Any damage arising out of such use shall be made good by the Contractor at his own expense.


301.5 Preservation of Property


The Contractor shall undertake 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 Engineer, shall be continued in use without any change. Safety measures taken by the Contractor in this respect, shall be got approved from the Engineer. However, if any of these objects is damaged by reason of the Contractor=s negligence, it shall be replaced or restored to the original condition at his expense. If the Contractor fails to do so, within the required time as directed by the Engineer or if, in the opinion of the Engineer, the actions initiated by the Contractor to replace/restore the damaged objects are not satisfactory, the Engineer shall arrange the replacement/restoration directly through any other agency at the risk and cost of the Contractor after issuing a prior notice to the effect.


301.6. Preparation of Cut Formation

The cut formation, which serves as a subgrade, shall be prepared to receive the sub-base/base course as directed by the Engineer. 


Where the material in the subgrade (that is within 500 mm from the lowest level of the pavement) has a density less than specified in Table 300-2, the same shall be loosened to a depth of 500mm and compacted in layers in accordance with the requirements of Clause 305.


Any unsuitable material encountered in subgrade level shall be removed as directed by the Engineer and replaced with suitable material compacted in accordance with Clause 305.


In rocky formations, the surface irregularities shall be corrected and the levels brought up to the specified elevation with granular base material as directed by the Engineer, laid and compacted in accordance with the respective Specifications for these materials. The unsuitable material shall be disposed of in accordance with Clause 301.3.11. After satisfying the density requirements, the cut formation shall be prepared to receive the subbase/base course in accordance with Clauses 310 and 311 to receive the sub-base/base course. 

301.7. Finishing Operations

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 150 mm measured at right angles to the slope, except where excavation is in rock (hard or soft) where no point shall vary more than 300 mm from the designated slope. In no case shall any portion of the slope encroach on the roadway.


The finished cut formation shall satisfy the surface tolerances described in Clause 902.


Where directed, the topsoil removed earlier and conserved (Clauses 301.3.2. and 305.3.3) shall be spread over cut slopes, where feasible, berms and other disturbed areas. Slopes may be roughened and moistened slightly, prior to the application of topsoil, in order to provide satisfactory bond. The depth of topsoil shall be sufficient to sustain plant growth, the usual thickness being from 75 mm to 100 mm.


301.8.  Measurements for Payment

Excavation for roadway shall be measured by taking cross-sections at suitable intervals in the original position before the work starts and after its completion and computing the volume in cu.m. by the method of average end areas for each class of material encountered. Where it is not feasible to compute volumes by this method because of erratic location of isolated deposits, the volumes shall be computed by other accepted methods.


At the option of the Engineer, the Contractor shall leave depth indicators during excavations of such shape and size and in such positions as directed so as to indicate the original ground level as accurately as possible. The Contractor shall see that these remain intact till the final measurements are taken.


For rock excavation, the overburden shall be removed first so that necessary cross-sections could be taken for measurement. Where cross sectional measurements could not be taken due to irregular configuration or where the rock is admixed with other classes of materials, the volumes shall be computed on the basis of stacks of excavated rubble after making 35 per cent deduction therefrom. When volumes are calculated in this manner for excavated material other than rock, deduction made will be to the extent of 16 per cent of stacked volumes.


Works involved in the preparation of cut formation shall be measured in units indicated below :


(i)
Loosening and recompacting



the loosened material at subgrade


...cu. m.


(ii) 
Loosening and removal of 




unsuitable material and 



replacing with a suitable 



material and compacting



to required density




...cu. m. 


(iii) 
Preparing rocky subgrade



...sq. m..


(iv) 
Stripping including storing



and reapplication of topsoil



...cu. m.


(v)
Disposal of surplus material



beyond initial 1000 m lead

.

..cu. m.

301.9. Rates


301.9.1. The Contract unit rate for the items of roadway and drain excavation shall be payment in full for carrying out the operations required for the individual items including full compensation for:



(i)    setting out;

(ii)
transporting the excavated materials and depositing the same on sites of embankments, spoil banks or stacking as directed within all lifts and lead upto 1000 m or as otherwise specified;


(iii)   trimming bottoms and slopes of excavation;


(iv)   dewatering;


(v)    keeping the work free of water as per Clause 311; and

(vi)  all labour, materials, tools, equipment, safety measures, testing and 
incidentals necessary to complete the work to Specifications.


Provided, however, where presplitting is prescribed to achieve a specified slope in rock excavation, the same shall be paid for vide Clause 303.5.


301.9.2.   The Contract unit rate for loosening and recompacting the loosened materials at subgrade shall include full compensation for loosening to the specified depth, including breaking clods, spreading in layers, watering where necessary and compacting to the requirements.


301.9.3.     Clause 301.9.1 and 305.8 shall apply as regards Contract unit rate for item of removal of unsuitable material and replacement with suitable material respectively.


301.9.4. The Contract unit rate for item of preparing rocky subgrade as per  Clause 301.6 shall be full compensation for providing, laying and compacting granular base material for correcting surface irregularities including all materials, labour and incidentals necessary to complete the work and all leads and lifts.


301.9.5.   The  Contract unit  rate  for  the  items  of  stripping   and  storing topsoil and of reapplication of topsoil shall include full compensation for all the necessary operations including all lifts, but leads upto 1000 m.


301.9.6..The  Contract  unit  for  disposal   of  surplus  earth  from  roadway  and drain excavation shall be full compensation for all labour, equipment, tools and incidentals necessary on account of the additional haul or transportation involved beyond the initial lead of 1000 m.

304.  EXCAVATION FOR STRUCTURES

304.1. Scope

Excavation for structures shall consist of the removal of material for the construction of foundations for bridges, culverts, retaining walls, head walls, cutoff walls, pipe culverts and other similar structures, in accordance with the requirements of these Specifications and the lines and dimensions shown on the drawings or as indicated by the Engineer. The work shall include construction of the necessary cofferdams and cribs and their subsequent removal; all necessary sheeting, shoring, bracing, draining and pumping; the removal of all logs, stumps, grubs and other deleterious matter and obstructions, necessary for placing the foundations; trimming bottoms of excavations; backfilling and clearing up the site and the disposal of all surplus material. 


304.2.  Classification of Excavation

All materials involved in excavation shall be classified in accordance with Clause 301.2.

304.3 Construction Operations


304.3.1   Setting out: After the site has been cleared according to Clause 201, the limits of excavation shall be set out true to lines, curves and slopes to Clause 301.3.1.

304.3.2. Excavation:  Excavation shall be taken to the width of the lowest step

of the footing and the sides shall be left plumb where the nature of soil allows it. Where the nature of soil or the depth of the trench and season of the year do not permit vertical sides, the Contractor at his own expense shall put up necessary shoring, strutting and planking or cut slopes to a safer angle or both with due regard to the safety of personnel and works and to the satisfaction of the Engineer.


The depth to which the excavation is to be carried out shall be as shown on the drawings, unless the type of material encountered is such as to require changes, in which case the depth shall be as ordered by the Engineer. Propping shall be undertaken when any foundation or stressed zone from an adjoining structure is within a line of 1 vertical to 2 horizontal from the bottom of the excavation.


Where blasting is to be resorted to, the same shall be carried out in accordance with Clause 302 and all precautions indicated therein observed. Where blasting is likely to endanger adjoining foundations or other structures, necessary precautions such as controlled blasting, providing rubber mat cover to prevent flying of debris etc. shall be taken to prevent any damage.


304.3.3 Dewatering and protection:  Normally, open foundations shall be laid dry. Where water is met with in excavation due to stream flow, seepage, springs, rain or other reasons, the Contractor shall take adequate measures such as bailing, pumping, constructing diversion channels, drainage channels, bunds, depression of water level by well-point system, cofferdams and other necessary works to keep the foundation trenches dry when so required and to protect the green concrete/masonry against damage by erosion or sudden rising of water level. The methods to be adopted in this regard and other details thereof shall be left to the choice of the Contractor but subject to approval of the Engineer. Approval of the Engineer shall, however, not relieve the Contractor of the responsibility for the adequacy of dewatering and protection arrangements and for the quality and safety of the works.


Where cofferdams are required, these shall be carried to adequate depths and heights, be safely designed and constructed and be made as watertight as is necessary for facilitating construction to be carried out inside them. The interior dimensions of the cofferdams shall be such as to give sufficient clearance for the construction and inspection and to permit installation of pumping equipments etc., inside the enclosed area.


If it is determined beforehand that the foundations cannot be laid dry or the situation is found that the percolation is too heavy for keeping the foundation dry, the foundation concrete shall be laid under water by tremie pipe only. In case of flowing water or artesian springs, the flow shall be stopped or reduced as far as possible at the time of placing the concrete.


Pumping from the interior of any foundation enclosure shall be done in such a manner as to preclude the possibility of the movement of water through any fresh concrete. No pumping shall be permitted during the placing of concrete or for any period of at least 24 hours thereafter, unless it is done from a suitable sump separated from the concrete work by a watertight wall or other similar means.


At the discretion of the Contractor, cement grouting or other approved methods may be used to prevent or reduce seepage and to protect the excavation area.


The Contractor shall take all precautions in diverting channels and in discharging the drained water as not to cause damage to the works, crops or any other property.

304.3.4. Preparation of foundation: The bottom of the foundation shall 

be levelled both longitudinally and transversely or stepped as directed by the Engineer. Before footing is laid, the surface shall be slightly watered and rammed. In the event of excavation having been made deeper than that shown on the drawings or as otherwise ordered by the Engineer, the extra depth shall be made up with concrete or masonry of the foundation at the cost of the Contractor as per Clause 2104.1. Ordinary filling shall not be used for the purpose to bring the foundation to level.


When rock or other hard strata is encountered, it shall be freed of all soft loose material, cleaned and cut to a firm surface either level and stepped as directed by the Engineer. All seams shall be cleaned out and filled with cement mortar or grout to the satisfaction of the Engineer. In the case of excavation in rock, annular space around footing shall be filled with lean concrete (1:3:6 nominal mix) upto the top level of rock.


If the depth of fill required is more than 1.5 m above the top of the footing, filling upto 1.5 m above top of footing shall be done with lean concrete (1:3:6 nominal mix) followed by boulders grouted with cement.


When foundation piles are used, the excavation of each pit shall be substantially completed before beginning pile-driving operations therein. After pile driving operations in a given pit are completed, all loose and displaced materials therein shall be removed to the elevation of the bottom of the footings.


304.3.5. Slips and slip-outs: If there are any slips or slip-outs in the excavation, these shall be removed by the Contractor at his own cost.


304.3.6.   Public safety: Near towns, villages and all frequented places, trenches and foundation pits shall be securely fenced, provided with proper caution signs and marked with red lights at night to avoid accidents. The Contractor shall take adequate protective measures to see that the excavation operations do not affect or damage adjoining structures. For safety precautions, guidance may be taken from IS : 3764.


304.3.7.    Backfilling: Backfilling shall be done with approved material after concrete or masonry is fully set and carried out in such a way as not to cause undue thrust on any part of the structure. All space between foundation masonry or concrete and the sides of excavation shall be refilled to the original surface in layers not exceeding 150 mm compacted thickness. The compaction shall be done with the help of suitable equipment such as mechanical tamper, rammer, plate vibrator etc., after necessary watering, so as to achieve a density not less than the field density before excavation.


304.3.8. Disposal of surplus excavated materials: Clause 301.3.11 shall apply.


304.4.Measurements for Payment


Excavation for structures shall be measured in cu. m. for each class of material encountered, limited to the dimensions shown on the drawings or as directed by the Engineer, Excavation over increased width, cutting of slopes, shoring, shuttering and planking shall be deemed as convenience for the Contractor in executing the work and shall not be measured and paid for separately.


Preparation of rock foundation shall be measured in square metres. Foundation sealing, dewatering, including pumping shall be deemed to be incidental to the work unless separate provision is made for in the Contract. In the latter case, payment shall be on lumpsum basis as provided in the Bill of Quantities.


304.5    Rates
304.5 .1. The Contract unit rate for the items of excavation for structures shall be payment in full for carrying out the required operations including full compensation for : 


(i)
setting out;

(ii) 
construction of necessary cofferdams, cribs, sheeting, shoring and bracing and their subsequent removal;

(iii) 
removal of all logs, stumps, grubs and other deleterious matter and obstructions, for placing the foundations including trimming of bottoms of excavations;

(iv) 
foundation sealing, dewatering including pumping when no separate provision for it is made in the Contract;

(v)   
backfilling, clearing up the site and disposal of all surplus material within all lifts and leads upto 1000 m or as otherwise specified; and

(vi)
all labour, materials, tools, equipment, safety measures, diversion of traffic and incidentals necessary to complete the work to Specification.


304.5.2.   The Contract unit rate for preparation of rock foundation shall be full compensation for cutting, trimming and cleaning the foundation surface and filling/sealing of all seams with cement grout or mortar including all materials, labour and incidentals required for completing the work.

304.5.3. The Contract unit rate for transporting material from the excavation for structures shall be full compensation for all labour, equipment, tools, and incidentals necessary on account of the additional haul or transportation involved beyond the initial lead of 1000 m.

2901. SCOPE


This work shall consist of furnishing and installing reinforced cement concrete pipes, of the type, diameter and length required at the locations shown on the drawings or as ordered by the Engineer and in accordance with the requirements of these Specifications.

2902. MATERIALS


All materials used in the construction of pipe culverts shall conform to the requirements of Section 1000.


Each consignment of cement concrete pipes shall be inspected, tested, if necessary, and approved by the Engineer either at the place of manufacture or at the site before their incorporation in the works.

2903. EXCAVATION FOR PIPE


The foundation bed for pipe culverts shall be excavated true to the lines and grades shown on the drawings or as directed by the Engineer.  The pipes shall be placed in shallow excavation of the natural ground or in open trenches cut in existing embankments, taken down to levels as shown on the drawings.  In case of high embankments where the height of fill is more than three times the external diameter of the pipe, the embankment shall first be built to an elevation above the top of the pipe equal to the external diameter of the pipe, and to width on each side of the pipe of not less than five times the diameter of pipe, after which a trench shall be excavated and the pipe shall be laid.


Where trenching is involved, its width on either side of the pipe shall be a minimum of 150 mm or one-fourth of the diameter of the pipe whichever is more and shall not be more than one-third the diameter of the pipe.  The sides of the trench shall be as nearly vertical as possible.


The pipe shall be placed where the ground for the foundation is reasonably firm.  Installation of pipes under existing bridges or culverts shall be avoided as far as possible.  When during excavation the material encountered is soft, spongy or other unstable soil, and unless other special construction methods are called for on the drawings or in special provisions, such unsuitable material shall be removed to such depth, width and length as directed by the Engineer.  The excavation shall then be backfilled with approved granular material which shall be properly shaped and thoroughly compacted upto the specified level.


Where bed-rock or boulder strata are encountered, excavation shall be taken down to atleast 200 mm below the bottom level of the pipe with prior permission of the Engineer and all rock/boulders in this area be removed and the space filled with approved earth, free from stone or fragmented material, shaped to the requirements and thoroughly compacted to provide adequate support for the pipe.


Trenches shall be kept free from water until the pipes are installed and the joints have hardened.

2904. BEDDING FOR PIPE


The bedding surface shall provide a firm foundation of uniform density throughout the length of the culvert, shall conform to the specified levels and grade, and shall be of one of the following two types as specified on the drawings:

(i) First Class bedding: Under first class bedding, the pipe shall be evenly bedded on a continuous layer of well compacted approved granular material, shaped concentrically to fit the lower part of the pipe exterior for atleast ten per cent of its overall height or as otherwise shown on the drawings.  The bedding material shall be well graded sand or another granular material passing 5.6 mm sieve suitably compacted/rammed.  The compacted thickness of the bedding layer shall be as shown on the drawings and in no case shall it be less than 75 mm.

(ii) Concrete cradle bedding: When indicated on the drawings or directed by the Engineer, the pipe shall be bedded in a cradle constructed of concrete having a mix not leaner than M 15 conforming to Section 1700.  The shape and dimensions of the cradle shall be as indicated on the drawings.  The pipes shall be laid on the concrete bedding before the concrete has set.

2905. LAYING OF PIPE


No pipe shall be laid in position until the foundation has been approved by the Engineer.  Where two or more pipes are to be laid adjacent to each other, they shall be separated by a distance equal to at least half the diameter of the pipe subject to a minimum of 450 mm.


The arrangement for lifting, loading and unloading concrete pipes from factory/yard and at site shall be such that the pipes do not suffer any undue structural strain, any damage due to fall or impact.  The arrangement may be got approved by the Engineer.


Similarly, the arrangement for lowering the pipe in the bed shall be got approved by the Engineer.  It may be with tripod-pulley arrangement or simply by manual labour in a manner that the pipe is placed in the proper position without damage.


The laying of pipes on the prepared foundation shall start from the outlet and proceed towards the inlet and be completed to the specified lines and grades.  In case of use of pipes with bell-mouth, the belled end shall face upstream.  The pipes shall be fitted and matched so that when laid in work, they form a culvert with a smooth uniform invert.


Any pipe found defective or damaged during laying shall be removed at the cost of the Contractor.

2906. JOINTING


The pipes shall be jointed either by collar joint or by flush joint.  In the former case, the collars shall be of RCC 150 to 200 mm wide and having the same strength as the pipes to be jointed.  Caulking space shall be between 13 and 20 mm according to the diameter of the pipe.  Caulking material shall be slightly wet mix of cement and sand in the ration of 1:2 rammed with caulking irons.  Before caulking, the collar shall be so placed that its centre coincides with the joint and an even annular space is left between the collar and the pipe.


Flush joint may be internal flush joint or external flush joint.  In either case, the ends of the pipes shall be specially shaped to form a self centering joint with a jointing space 13 mm wide.  The jointing space shall be filled with cement mortar, 1 cement to 2 sand, mixed sufficiently dry to remain in position when forced with a trowel or rammer.  Care shall be taken to fill all voids and excess mortar shall be removed.


For jointing pipe lines under light hydraulic pressure, the recess at the end of the pipe shall be filled with jute braiding dipped in hot bitumen or other suitable approved compound.  Pipes shall be so jointed that the bitumen ring of one pipe shall set into the recess of the next pipe.  The ring shall be thoroughly compressed by jacking or by any other suitable method.


All joints shall be made with care so that their interior surface is smooth and consistent with the interior surface of the pipes.  After finishing, the joint shall be kept covered and damp for at least four days.

2907. BACKFILLING


Trenches shall be backfilled immediately after the pipes have been laid and the jointing material has hardened.  The backfill soil shall be clean, free from boulders, large roots, excessive amounts of sods or other vegetable matter, and lumps and shall be approved by the Engineer.  Backfilling upto 300 mm above the top of the pipe shall be carefully done and the soil thoroughly rammed, tamped or vibrated in layers not exceeding 150 mm, particular care being taken to thoroughly consolidate the materials under the haunches of the pipe.  Approved pneumatic or light mechanical tamping equipment can be used.


Filling of the trench shall be carried out simultaneously on both sides of the pipe in such a manner that unequal pressures do not occur.


In case of high embankment, after filling the trench upto the top of the pipe in the above said manner, a loose fill of a depth equal to external diameter of the pipe shall be placed over the pipe before further layers are added and compacted.

2908. HEADWALLS AND OTHER ANCILLARY WORKS


Headwalls, wing walls, aprons and other ancillary works shall be constructed in accordance with the details shown on the drawings or as directed by the Engineer.  Masonry for the walls shall conform to Section 1300, 1400 or 1700 as applicable.  Aprons shall conform to Section 2500.

2909. OPENING TO TRAFFIC


No traffic shall be permitted to cross the pipe line unless height of filling above the top of the pipe line is atleast 600 mm.

2910. MEASUREMENTS FOR PAYMENT


R.C.C. pipe culverts shall be measured along their centre between the inlet and outlet ends in linear metres.


Selected granular material and cement concrete for pipe bedding shall be measured as laid in cubic metres.  Ancillary works like headwalls, etc., shall be measured as provided for under the respective Sections.

2911. RATE


The Contract unit rate for the pipes shall include the cost of pipes including loading, unloading, hauling, handling, storing, laying in position and jointing complete and all incidental costs to complete the work as per these Specifications.


Ancillary works such as excavation including backfilling, concrete and masonry shall be paid for separately, as provided under the respective Clauses.

404. WATER BOUND MACADAM SUB-BASE/BASE


404.1.  Scope 

404.1.1.  This work shall consist of clean, crushed aggregates mechanically interlocked by rolling and bonding together with screening, binding material where necessary and water laid on a properly prepared subgrade/sub-base/base or existing pavement, as the case may be and finished in accordance with the requirements of these Specifications and in close conformity with the lines, grades, cross-sections and thickness as per approved plans or as directed by the Engineer.


404.1.2.  It is, however, not desirable to lay water bound macadam on an existing thin black topped surface without providing adequate drainage facility for water that would get accumulated at the interface of existing bituminous surface and water bound macadam.


404.2.  Materials


404.2.1.Coarse aggregates: Coarse aggregates shall be either crushed or broken stone, crushed slag, overburnt (Jhama) brick aggregates or any other naturally occurring aggregates such as kankar and laterite of suitable quantity. Materials other than crushed or broken stone and crushed slag shall be used in sub-base courses only. If crushed gravel/shingle is used, not less than 90 percent by weight of the gravel/shingle pieces retained on 4.75 mm sieve shall have at least two fractured faces. The aggregates shall conform to the physical requirement set forth in Table 400-6. The type and size range of the aggregate shall be specified in the Contract or shall be as specified by the Engineer. If the water absorption value of the coarse aggregate is greater than 2 percent, the soundness test shall be carried out on the material delivered to site as per IS : 2386 (Part 5).


404.2.2.  Crushed or broken stone: The crushed or broken stone shall be hard, durable and free from excess flat, elongated, soft and disintegrated particles, dirt and other deleterious material. 

TABLE 400-6. PHYSICAL REQUIREMENTS OF COARSE AGGREGATES FOR



  WATER BOUND MACADAM FOR SUB-BASE/BASE COURSES
	
	Test 
	Test Method
	Requirements



	1.
	*  Los Angeles 

    Abrasion value

    Or

 * Aggregate Impact value


	IS : 2386

(Part-4)

IS : 2386 

(Part-4) or

IS : 5640 **


	40 per cent (Max)

30 per cent (Max)

	2.
	Combined

Flakiness and

Elongation

Indices (Total )

***
	IS : 2386  

(Part-1)


	30 per cent (Max)




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

**
Aggregates like brick metal, kankar, laterite etc. which get softened in presence of 
water shall be tested for Impact value under wet conditions in accordance with IS 
: 5640.

***
The requirement of flakiness index and elongation index shall be enforced only in 
the case of crushed broken stone and crushed slag.


404.2.3.  Crushed slag: Crushed slag shall be made from aircooled blast furnace slag. It shall be of angular shape, reasonably uniform in quality and density and generally free from thin, elongated and soft pieces, dirt or other deleterious materials. The weight of crushed slag shall not be less than 11.2 kN per m3 and the percentage of glossy material shall not be more than 20. It should also comply with the following requirements:


(i)
Chemical stability

:
To comply with requirements of appendix of 






BS : 1047

(ii)
Sulphur content

:
Maximum 2 per cent 


(iii)Water absorption

:
Maximum 10 per cent


404.2.4.   Overburnt (Jhama) brick aggregates:
Jhama brick aggregates shall be made from overburnt bricks or brick bats and be free from dust and other objectionable and deleterious materials.


404.2.5.   Grading requirement of coarse aggregates: The coarse aggregates shall conform to one of the Gradings given in Table 400-7 as specified, provided, however, the use of Grading No. 1 shall be restricted to sub-base courses only.

TABLE 400-7. GRADING REQUIREMENTS OF COARSE AGGREGATES

	Grading

 No.
	Size Range
	IS Sieve 

Designation
	Per cent by 

Weight passing 

	1.
	90 mm to 45 mm 
	125    mm

  90    mm

  63    mm

  45    mm

  22.4 mm


	     100

90-100

  25-60

    0-15

      0-5

	2.
	63 mm to 45 mm
	  90    mm

  63    mm

  53    mm

  45    mm

  22.4 mm
	     100

90-100

  25-75

    0-15

      0-5



	3.
	53 mm to 22.4 mm
	  63    mm

  53    mm

  45    mm

  22.4 mm

  11.2 mm
	     100

95-100

  65-90

    0-10

      0-5


Note : The compacted thickness for a layer with Grading 1 shall be 100 mm while for 
layer with other Gradings e.g 2 & 3, it shall be 75 mm.


404.2.6.   Screenings: 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 are below 20 and 6 respectively and fraction passing 75 micron sieve does not exceed 10 percent.


Screenings shall conform to the grading set forth in Table 400-8. The consolidated details of quantity of screen required for various grades of stone aggregates are given in Table 400-9. The table also gives the quantities of material (loose) required for 10 m 2 for sub-base/base compacted of thickness of 100/75 mm.


The use of screenings shall be omitted in the case of soft aggregates such as brick metal, kankar, laterites, etc. as they are likely to get crushed to a certain extent under rollers.

A.  TABLE 400-8. GRADING FOR SCREENINGS

	Grading Classification
	Size of Screenings
	IS Sieve Designation
	Per cent by weight passing the IS Sieve



	A
	13.2 mm
	13.2 mm

11.2 mm

  5.6 mm

    180     micron
	     100

95-100

   15-35

     0-10



	B
	11.2 mm
	    11.2    mm

5.6   mm

  180     micron
	    100

90-100

   15-35


TABLE 400-9.
APPROXIMATE QUANTITIES OF COARSE 

AGGREGATES AND SCREENINGS REQUIRED FOR 


100/75 MM COMPACTED THICKNESS OF WATER BOUND MACADAM (WBM) SUB-BASE/BASE COURSE FOR 10M2 AREA

	Classifi-cation
	Size Range 
	Compacted thickness 
	Loose Qty
	Screenings

	
	
	
	
	B.  Stone Screening
	Crushable Type such as Moorum or Gravel

	
	
	
	
	Grading Classi-fication & Size
	For. WBM 

Sub-base/

Base course

(Loose quantity)
	Grading Classi-fication & Size
	Loose Qty.

	Grading 1
	90 mm

to

45 mm 
	100 mm 
	1.21 to 1.43 m3
	Type A 13.2 mm 
	0.27 to 0.30 

m 3
	Not uniform
	0.30

to 0.32 m3

	Grading 2
	63 mm 

to 

45 mm 
	75 mm
	0.91 to 1.07 m3
	Type A 13.2 mm 
	0.12 to 0.15 

m 3
	-do-
	0.22 to 0.24 m3

	-do-
	-do-
	-do-
	-do-
	Type B 11.2 mm 
	0.20 to 0.22 

m 3
	-do-
	-do-

	Grading 3
	53 mm to 

22.4 mm 
	75 mm
	-do-
	-do-
	0.18 to 0.21 

m 3
	-do-
	-do-



404.2.7.  Binding material:
Binding material to be used for water bound macadam as a filter material meant for preventing ravelling, shall comprise of a suitable material approved by the Engineer having a Plasticity Index (PI) value of less than 6 as determined in accordance with IS : 2720 (Part-5).


The quantity of binding material where it is to be used, will depend on the type of screenings. Generally, the quantity required for 75 mm compacted thickness of water bound macadam will be 0.06-0.09 m3/10m2 and 0.08-0.10m3/10m2 for 100 mm compacted thickness.


The above mentioned quantities should be taken as a guide only, for estimation of quantities for construction  etc.


Application of binding materials may not be necessary when the screenings used are of crushable type such as moorum or gravel.


404.3.   Construction Operations


404.3.1.  Preparation of base: The surface of the subgrade/sub-base/base to receive the water bound macadam course shall be prepared to the specified lines and crossfall (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 surface is obtained if necessary by sprinkling water. Any sub-base/base/surface irregularities, where predominant, shall be made good by providing appropriate type of profile corrective course (levelling course) to Clause 501 of these Specifications.


As far as possible, laying water bound macadam course over an existing thick bituminous layer may be avoided since it will cause problems of internal drainage of the pavement at the interface of two courses. It is desirable to completely pick out the existing thin bituminous wearing course where water bound macadam is proposed to be laid over it. However, where the intensity of rain is low and the interface drainage facility is efficient, water bound macadam can be laid over the existing thin bituminous surface by cutting 50 mm x 50 mm furrows at an angle of 45 degrees to the centre line of the pavement at one metre intervals in the existing road. The directions and depth of furrows shall be such that they provide adequate bondage and also serve to drain water to the existing granular base course beneath the existing thin bituminous surface.


404.3.2. Inverted choke: If water bound macadam is to be laid directly over the subgrade, without any other intervening pavement course, a 25 mm course of screenings (Grading B) or coarse sand shall be spread on the prepared subgrade before application of the aggregates is taken up. In case of a fine sand or silty or clayey subgrade, it is advisable to lay 100 mm insulating layer of screening or coarse sand on top of fine grained soil, the gradation of which will depend upon whether it is intended to act as a drainage layer as well. As a preferred alternative to inverted choke, appropriate geosynthetics performing functions of separation and drainage may be used over the prepared subgrade as directed by the Engineer. Section 700 shall be applicable for use of geosynthetics.


404.3.3.   Spreading coarse aggregates: The coarse aggregates shall be spread uniformly and evenly upon the prepared sub-grade/sub-base/base to proper profile by using templates placed across the road about 6 m apart, in such quantities that the thickness of each compacted layer is not more than 100 mm for Grading 1 and 75 mm for Grading 2 and 3, as specified in Clause 404.2.5. Wherever possible, approved mechanical devices such as aggregate spreader shall be used to spread the aggregates uniformly so as to minimise the need for manual rectification afterwards.  Aggregates placed at locations which are inaccessible to the spreading equipment, may be spread in one or more layers by any approved means so as to achieve the specified results. 


The spreading shall be done from stockpiles along the side of the roadway or directly from vehicles. No segregation of large or fine aggregates shall be allowed and the coarse aggregate as spread shall be of uniform gradation with no pockets of fine material. 


The surface of the aggregates spread shall be carefully checked with templates and all high or low spots remedied by removing or adding aggregates as may be required. The surface shall be checked frequently with a straight edge while spreading and rolling so as to ensure a finished surface as per approved drawings.


The coarse aggregates shall not normally be spread more than 3 days in advance of the subsequent construction operations.


404.3.4.   Rolling: Immediately following the spreading of the coarse aggregate, rolling shall be started with three wheeled power rollers of 80 to 100 kN capacity or tandem or vibratory rollers of 80 to 100 kN static weight. The type of roller to be used shall be approved by the Engineer based on trial run.


Except on superelevated portions where the rolling shall proceed from inner edge to the outer, rolling shall begin from the edges gradually progressing towards the centre. First the edge/edges shall be compacted with roller running forward and backward. The roller shall then move inward parallel to the centre line of the road, in successive passes uniformly lapping preceding tracks by at 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 subgrade is soft or yielding or when it causes a wave-like motion in the subgrade or sub-base course.


The rolled surface shall be checked transversely and longitudinally, with templates and any irregularities corrected by loosening the surface, adding or removing necessary amount of aggregates and re-rolling until the entire surface conforms to desired crossfall (camber) and grade. In no case shall the use of screenings be permitted to make up depressions.


Material which gets crushed excessively during compaction or becomes segregated shall be removed and replaced with suitable aggregates.


It shall be ensured that shoulders are built up simultaneously along with water bound macadam courses as per Clause 407.4.1. 

404.3.5.  Application of screenings: After the coarse aggregate has been rolled to Clause 404.3.4, screenings to completely fill the interstices shall be applied gradually over the surface. These shall not be damp or wet 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 thin layers either by the spreading motions of hand shovels or by mechanical spreaders, or directly from tipper with suitable grit spreading arrangement. Tipper 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 of all voids. This shall be accompanied by dry rolling and brooming with mechanical brooms, handbrooms 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 screenings 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 day’s operation.


404.3.6.  Sprinkling of water and grouting: After the screenings 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 sprinkling, sweeping and rolling operation shall be continued, with additional screenings 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 subgrade does not get damaged due to the addition of excessive quantities of water during construction.


In case of lime treated soil sub-base, construction of water bound macadam on top of it can cause excessive water to flow down to the lime treated sub-base before it has picked up enough strength (is still “green”) and thus cause damage to the sub-base layer. The laying of water bound macadam layer in such cases shall be done after the sub-base attains adequate strength, as directed by the Engineer. 


404.3.7. Application of binding material: After the application of screenings in accordance with Clauses 404.3.5 and 404.3.6. the binding material where it is required to be used (Clause 404.2.7) 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 rollers 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. 


404.3.8.  Setting and drying: After the final compaction of water bound macadam course, the pavement shall be allowed to dry overnight. Next morning hungry spots shall be filled with screenings or binding material as directed, lightly sprinkled with water if necessary and rolled. No traffic shall be allowed on the road until the macadam has set. The Engineer shall have the discretion to stop hauling traffic from using the completed water bound macadam course, if in his opinion it would cause excessive damage to the surface.


The compacted water bound macadam course should be allowed to completely dry and set before the next pavement course is laid over it.


404.4. Surface Finish and Quality Control of Work

404.4.1.  The surface finish of construction shall conform to the requirements of Clause 902.


404.4.2.  Control on the quality of materials and works shall be exercised by the Engineer in accordance with Section 900.


404.4.3.  The water bound macadam work shall not be carried out when the atmospheric temperature is less than 00C in the shade.


404.4.4. Reconstruction of defective macadam: The finished surface of water bound macadam shall conform to the tolerance of surface regularity as prescribed in Clause 902. However, where the surface irregularity of the course exceeds the tolerances or where the course is otherwise defective due to subgrade soil mixing with the aggregates, the course to its full thickness shall be scarified over the affected area, reshaped with added material or removed and replaced with fresh material as applicable and recompacted. In no case shall depressions be filled up with screening or binding material.


404.5.  Arrangement for Traffic


During the period of construction, the arrangement of traffic shall be done as per Clause 112.


404.6.  Measurements for payment


Water bound macadam shall be measurement as finished work in position in cubic metres. 


404.7. Rate

The Contact unit rate for water bound macadam sub-base/base course shall be payable in full for carrying out the required operations including full compensation for all components listed in Clause 401.8 (i) to (v) including arrangement of water used in the work as approved by the Engineer.

Section 2100 Open Foundations
2101. DESCRIPTION

The work shall cover furnishing and providing plain or reinforced concrete foundation placed in open excavation, in accordance with the drawings and these specifications or as directed by the Engineer.

2102. MATERIALS

Materials shall conform to Section 1000 of these Specifications. 

2103. GENERAL

A method statement for construction indicating the following shall be submitted by the Contractor for approval of the Engineer, well in advance of the commencement of open foundation:

i) Sources of Materials

ii) Design, erection and removal of formwork

iii) Production, transportation, laying and curing of concrete 

iv) Personnel employed for execution and supervision 

v) Tests and sampling procedures

vi) Equipment details

vii) Any other point

Necessary arrangements for execution under water wherever necessary, shall be included in method statement.

Dimensions, lines and levels shall be set out and checked with respect to permanent reference lines and permanent bench mark.

2104. WORKMANSHIP

2104.1. Preparation of Foundations
Excavation for laying the foundation shall be carried out in accordance with Section 300 of these specifications. The last 300 mm of excavation shall be done just before laying of lean concrete below foundation.

In the event of excavation having been made deeper than that shown on the drawing or as ordered by the Engineer, the extra depth shall be made up with M15 concrete in case of foundation resting on soil and foundation grade concrete for foundations in rock, at the cost of the Contractor and shall be considered as incidental work. Special care shall be taken not to disturb the bearing surface. Open foundations shall be constructed in dry conditions and the Contractor shall provide for adequate dewatering arrangements to the satisfaction of the Engineer.

2104.2 Setting Out

The plan dimensions of the foundation shall be set out at the bottom of foundation trench and checked with respect to original reference line and axis. It shall be ensured that at no point the bearing surface is higher than the foundation level shown on the drawing or as directed by the Engineer.

2104.3.  Construction

Where the bearing surface is earth, a layer of M15 concrete shall be provided below foundation concrete. The thickness of lean concrete layer shall be 100 mm minimum unless otherwise specified. 

No formwork is necessary for the lean concrete layer. For foundation concrete work, side formwork shall be used. Formwork for top of the foundation concrete shall also be provided, if its top has slopes steeper than 1 (vertical) to 3 (horizontal). When concrete is laid in slope without top formwork, the slump of the concrete shall be carefully maintained to ensure that compaction is possible without slippage down the slope of freshly placed concrete. In certain cases it may be necessary to build the top formwork progressively as the concreting proceeds up the slope. Reinforcement shall be laid as shown on the drawing. 

Before laying of lean concrete layer, the earth surface shall be cleaned of all loose material and wetted. Care shall be taken to avoid muddy surface. If any portion of the surface has been spoiled by over-wetting, the same shall be removed. Concrete M15 shall be laid to the thickness as required. No construction joint shall be provided in the lean concrete.

Before laying foundation concrete, the lean concrete or hard rock surface shall be cleaned of all loose material and lightly moistened. Foundation concrete of required dimensions and shape shall be laid continuously upto location of construction joint shown on the drawing or as directed by the Engineer.

Formwork and concrete shall conform to Sections 1500 and 1700 respectively of these specifications. Furnishing and providing steel reinforcement shall conform to Section 1600.

The concrete surface shall be finished smooth with a trowel. The location of construction joint and its treatment shall be done as per requirements of Section 1700. Formwork shall be removed not earlier than 24 hours after placing of concrete. Where formwork has been provided for top surface, the same shall be removed as soon as concrete has hardened. Curing of concrete shall be carried out by wetting of formwork before removal. After its removal, curing shall be done by laying not less than 10 cm of loose moistened sand, free from clod or gravel and shall be kept continuously moist for a period of 7 days.

Dewatering, where necessary for laying of concrete, shall be carried out adopting any one of the following procedures or any other method approved by the Engineer:

i) A pit or trench deeper than the foundation level as necessary may be dug beyond the foundation pit during construction so that the water level is kept below the foundation level. 

ii) Water table is depressed by well point system or other methods. 

iii) Use of steel/concrete caissons or sheet piling for creating an enclosure for the foundations, which can subsequently be dewatered.

Before backfilling is commenced, loose sand laid on foundation shall be removed and dispersed as directed by the Engineer. 

All spaces excavated and not occupied by the foundation or other permanent works shall be refilled with earth upto surface of surrounding ground in accordance with Section 300. In case of excavation in rock, the annular space around foundation shall be filled with M15 concrete upto the top of rock.

The protective works, where provided shall be completed before the floods so that the foundation does not get undermined.

2105. TESTS AND STANDARDS OF ACCEPTANCE

The materials shall be tested in accordance with these Specifications and shall meet the prescribed criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of acceptance.

No point of the surface of the lean concrete in the case of foundation on soil or the surface of hard rock in the case of foundation of hard rock, shall be higher than the founding level shown on the drawing or as ordered by the Engineer. Levels of the surface shall be taken at intervals of not more than 3 metres centre to centre, subject to a minimum of nine levels on the surface.

2106. TOLERANCES

a)
Variation in dimensions
: +50 mm – 10 mm 

b)
Misplacement from specified position in plan   
: 15 mm

c)
Surface irregularities measured with 3 m straight edge :  5mm

d)
Variation of levels at the top 



    :  (25 mm

2107. MEASUREMENT FOR PAYMENT

Excavation in foundation shall be measured in accordance with Section 300 based on the quantity ordered or as shown on the drawing. 

Lean concrete shall be measured in cubic metres in accordance with Section 1700, based on the quantity ordered or as shown on the drawing.

Concrete in foundation shall be measured in cubic metres in accordance with Section 1700, based on the quantity ordered or as shown on the drawing.

Reinforcement steel shall be measured in tonnes in accordance with Section 1600, based on the quantity ordered or as shown on the drawing.

2108. Rate

The contract unit rates for excavation in foundation, lean concrete and concrete in foundation and reinforcement steel shall include all works as given in respective sections of these specifications and cover all incidental items for furnishing and providing open foundation as mentioned in this Section.

602. CEMENT CONCRETE PAVEMENT


602.1. Scope


602.1.1 The work shall consist of construction of unreinforced, dowel jointed, plain cement concrete pavement in accordance with the requirements of these Specifications and in conformity with the lines, grades and cross sections shown on the drawings. The work shall include furnishing of all plant and equipment, materials and labour and performing all operations in connection with the work, as approved by the Engineer.


602.1.2. The design parameters, viz., thickness of pavement slab, grade of concrete, joint details etc. shall be as stipulated in the drawings.


602.2. Materials

602.2.1. Source of materials: The Contractor shall indicate to the Engineer the source of all materials to be used in the concrete work with relevant test data sufficiently in advance, and the approval of the Engineer for the same shall be obtained at least 45 days before the scheduled commencement of the work. If the Contractor later proposes to obtain materials from a different source, he shall notify the Engineer for his approval, at least 45 days before such materials are to be used with relevant test data.


602.2.2. Cement: Any of the following types of cement capable of achieving the design strength may be used with prior approval of the Engineer, but the preference should be to use at least the 43 Grade or higher.


i) Ordinary Portland Cement, 33 Grade IS : 269.


ii) Ordinary Portland Cement, 43 Grade IS : 8112.


iii) Ordinary Portland Cement, 53 Grade IS : 12269.


If the soil around has soluble salts like sulphate in excess of 0.5 per cent, the cement used shall be sulphate resistant and shall conform to IS : 12330.


Guidance may be taken from IS: SP: 23, Handbook for Concrete Mixes for ascertaining the minimum 7 days strength of cement required to match with the design concrete strength. Cement to be used may preferably be obtained in bulk form. If cement in paper bags are proposed to be used, there shall be bag-splitters with the facility to separate pieces of paper bags and dispose them of suitably. No paper pieces shall enter the concrete mix. Bulk cement shall be stored in accordance with Clause 1014. The cement shall be subjected to acceptance test just prior to its use.


602.2.3. Admixtures: Admixtures conforming to IS : 6925 and IS : 9103 shall be permitted to improve workability of the concrete or extension of setting time, on satisfactory evidence that they will not have any adverse effect on the properties of concrete with respect to strength, volume change, durability and have no deleterious effect on steel bars. The particulars of the admixture and the quantity to be used, must be furnished to the Engineer in advance to obtain his approval before use. Satisfactory performance of the admixtures should be proved both on the laboratory concrete trial mixes and in trial paving works. If air entraining admixture is used, the total quantity of air in air-entrained concrete as a percentage of the volume of the mix shall be 5( 1.5 per cent for 25 mm nominal size aggregate.


602.2.4. Aggregates


602.2.4.1. Aggregates for pavement concrete shall be natural material complying with IS : 383 but with a Los Angeles Abrasion Test result not more than 35 per cent. The limits of deleterious materials shall not exceed the requirements set out in IS : 383.


The aggregates shall be free from chert, flint, chalcedony or other silica in a form that can react with the alkalies in the cement. In addition, the total chlorides content expressed as chloride ion content shall not exceed 0.06 per cent by weight and the total sulphate content expressed as sulphuric anhydride (SO3) shall not exceed 0.25 per cent by weight.


602.2.4.2. Coarse aggregate: Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, flaky, elongated, very angular or splintery pieces. The maximum size of coarse aggregate shall not exceed 25 mm for pavement concrete. Continuously graded or gap graded aggregates may be used, depending on the grading of the fine aggregate. No aggregate which has water absorption more than 2 per cent shall be used in the concrete mix. The aggregates shall be tested for soundness in accordance with IS : 2386 (Part-5). After 5 cycles of testing the loss shall not be more than 12 per cent if sodium sulphate solution is used or 18 percent if magnesium sulphate solution is used.


Dumping and stacking of aggregates shall be done in an approved manner. In case the Engineer considers that the aggregates are not free from dirt, the same may be washed and drained for at least 72 hrs before batching as directed by the Engineer.


602.2.4.3. Fine aggregate:  The fine aggregate shall consist of clean natural sand or crushed stone sand or a combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft particles, clay, shale, loam, cemented particles, mica and organic and other foreign matter. The fine aggregate shall not contain deleterious substances more than the following:



Clay lumps                                              

 4.0 percent



Coal and lignite                                       

 1.0 percent



Material passing IS Sieve No. 75 micron 

 4.0 percent


602.2.5. Water:  Water used for mixing and curing of concrete shall be clean and free from injurious amount of oil, salt, acid, vegetable matter or other substances harmful to the finished concrete. It shall meet the requirements stipulated in IS : 456.


602.2.6. Mild steel bars for dowels and tie bars: These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786 as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S.


602.2.7. Premoulded joint filler:  Joint filler board for expansion joints which are proposed for use only at some abutting structures like bridges and culverts shall be of 20-25 mm thickness within a tolerance of (1.5 mm and of a firm compressible material and complying with the requirements of IS :1838, or BS Specification Clause No. 2630 or Specification for Highway Works, Vol .I Clause 1015. It shall be 25 mm less in depth than the thickness of the slab within a tolerance of (3 mm and provided to the full width between the side forms. It shall be in suitable lengths which shall not be less than one lane width. Holes to accommodate dowel bars shall be accurately bored or punched out to give a sliding fit in the dowel bars.


602.2.8. Joint sealing compound: The joint sealing compound shall be of hot poured, elastomeric type or cold polysulphide type having flexibility, resistance to age hardening and durability. If the sealant is of hot poured type it shall conform to AASHTO M282 and cold applied sealant shall be in accordance with BS 5212 (Part 2).


602.2.9. Storage of materials: All materials shall be stored in accordance with the provisions of Clause 1014 of the Specifications and other relevant IS Specifications. All effort must be made to store the materials in proper places so as to prevent their deterioration or contamination by foreign matter and to ensure their satisfactory quality and fitness for the work. The platform where aggregates are stock piled shall be levelled with 15 cm of watered, mixed and compacted granular sub-base material. The area shall have slope and drain to drain off rain water. The storage space must also permit easy inspection, removal and storage of the materials.  Aggregates of different sizes shall be stored in partitioned stack-yards. All such materials even though stored in approved godowns must be subjected to acceptance test as per Clause 903 of these Specifications immediately prior to their use.


602.3.   Proportion of Concrete 

602.3.1.  After approval by the Engineer of all the materials to be used in the concrete, the Contractor shall submit the mix design based on weighed proportions of all ingredients for the approval of the Engineer.  The mix design shall be submitted at least 30 days prior to the paving of trial length and the design shall be based on laboratory trial mixes using the approved materials and methods as per IS : 10262 (Recommended Guidelines for Mix Design) or on the basis of any other rational method agreed to by the Engineer. Guidance in this regard can also be obtained from IS : SP : 23 Handbook on Concrete Mixes. The target mean strength for the design mix shall be determined as indicated in Clause 903.5.2.  The mix design shall be based on the flexural strength of concrete. 


602.3.2.  Cement content: The cement content shall not be less than 350 kg per cu.m. of concrete. If this minimum cement content is not sufficient to produce in the field, concrete of the strength specified in the drawings/design, it shall be increased as necessary without additional compensation under the Contract. The cement content shall, however, not exceed 425 kg per cu.m. of concrete.  

602.3.3. Concrete strength


602.3.3.1.  While designing the mix in the laboratory, correlation between flexural and compressive strengths of concrete shall be established on the basis of at least thirty tests on samples. However, quality control in the field shall be exercised on the basis of flexural strength. It may, however, be ensured that the materials and mix proportions remain substantially unaltered during the daily concrete production. The water content shall be the minimum required to provide the agreed workability for full compaction of the concrete to the required density as determined by the trial mixes or other means approved by the Engineer and the maximum free water cement ratio shall be 0.50. 


602.3.3.2.  The ratio between the 7 and 28 day strengths shall be established for mix to be used in the slab in advance, by testing pairs of beams and cubes at each stage on at least six batches of trial mix. The average strength of the 7 day cured specimens shall be divided by the average strength of the 28 day specimens for each batch, and the ratio ‘R’ shall be determined. The ratio ‘R’ shall be expressed to three decimal places.


If during the construction of the trial length or during normal working, the average value of any four consecutive 7 day test results falls below the required 7 day strength as derived from the value of ‘R’, then the cement content of the concrete shall, without extra payment, be increased by 5 per cent by weight or by an amount agreed by the Engineer. The increased cement content shall be maintained at least until the four corresponding 28 day strengths have been assessed for its conformity with the requirements as per Clause 602.3.1.  Whenever the cement content is increased, the concrete mix shall be adjusted to maintain the required workability.


602.3.4.  Workability

602.3.4.1.  The workability of the concrete at the point of placing shall be adequate for the concrete to be fully compacted and finished without undue flow. The optimum workability for the mix to suit the paving plant being used shall be determined by the Contractor and approved by the Engineer.  The control of workability in the field shall be exercised by the slump test as per IS : 1199. 


602.3.4.2.  The workability requirement at the Batching Plant and paving site shall be established slump tests carried during trial paving. These requirements shall be established from season to season and also when the lead from Batching plant site to the paving site changes. The workability shall be established for the type of paving equipment available. A slump value in the range of 30 ( 15 mm is reasonable for paving works but this may be modified depending upon the site requirement and got approved by the Engineer. These tests shall be carried out on every truck/dumper at Plant site and paving site initially when the work commences but subsequently the frequency can be reduced to alternate trucks or as per the instructions of the Engineer.


602.3.5.  Design mix

602.3.5.1.  The Contractor shall carry out laboratory trials of design mixes with the materials from the approved sources to be used. Trial mixes shall be made in presence of the Engineer or his representative and the design mix shall be subject to the approval of the Engineer. They shall be repeated if necessary until the proportions that will produce a concrete which complies in all respects with this Specification, and conforms to the design/drawings have been determined.


602.3.5.2.  The proportions determined as a result of the laboratory trial mixes may be adjusted if necessary during the construction of the trial length. Thereafter, neither the materials nor the mix proportions shall be varied in any way except with the written approval of the Engineer.


602.3.5.3.  Any change in the source of materials or mix proportions proposed by the Contractor during the course of work shall be assessed by making laboratory trial mixes and the construction of a further trial length unless approval is given by the Engineer for minor adjustments like compensation for moisture content in aggregates or minor fluctuations in the grading of aggregate.


602.4.  Sub-base

The cement concrete pavement shall be laid over the sub-base constructed in accordance with the relevant drawings and Specifications contained in Clause 601. If the sub-base is found damaged at some places or it has cracks wider than 10mm, it shall be repaired with fine cement concrete or bituminous concrete laying separation layer. Prior to laying of concrete it shall be ensured that the separation membrane as per Clause 602.5 is placed in position and the same is clean of dirt or other extraneous materials and free from any damage.


602.5.  Separation Membrane  

A separation membrane shall be used between the concrete slab and the subbase. Separation membrane shall be impermeable plastic sheeting 125 microns thick laid flat without creases. Before placing the separation membrane, the sub-base shall be swept clean of all the extraneous materials using air compressor. Wherever overlap of plastic sheets is necessary, the same shall be at least 300 mm and any damaged sheeting shall be replaced at the Contractor’s expense. The separation membrane may be nailed to the lower layer with concrete nails. 


602.6.  Joints

602.6.1.  The location and type of joints shall be as shown in the drawing. Joint shall be constructed depending upon their functional requirement as detailed in the following paragraphs. The location of the joints should be transferred accurately at the sire and mechanical saw cutting of joints done as per stipulated dimensions. It should be ensured that the full required depth of cut is made from edge to edge of the pavement. Transverse and longitudinal joints in the pavement and sub-base shall be staggered so that they are not coincident vertically and are at least 1 m and 0.3 m apart respectively. Sawing of joints shall be carried out with diamond studded blades soon after the concrete has hardened to take the load of the sawing machine and personnel without damaging the texture of the pavement. Sawing operation could start as early as 6-8 hours depending upon the season. 


602.6.2.  Transverse joints 

602.6.2.1.  Transverse joints shall be contraction and expansion joints constructed at the spacing described in the Drawings. Transverse joints shall be straight within the following tolerances along the intended line of joints which is the straight line transverse to the longitudinal axis of the carriageway at the position proposed by the Contractor and agreed to by the Engineer, except at road junctions or roundabouts where the position shall be as described in the drawings:


(i)
Deviations of the filler board in the case of expansion joints from the intended line of the joint shall not be greater than ( 10 mm.

(ii) The best fit straight line through the joint grooves as constructed shall be not more than 25 mm from the intended line of the joint.

(iii) Deviations of the joint groove from the best fit straight line of the joint shall not be greater than 10 mm. 

(iv) Transverse joints on each side of the longitudinal joint shall be in line with each other and of the same type and width. Transverse joints shall have a sealing groove which shall be sealed in compliance with Clause 602.11.


602.6.2.2. Contraction joints: Contraction joints shall consist of a mechanical sawn joint groove, 3 to 5 mm wide and 1/4 to 1/3 depth of the slab ( 5 mm or as stipulated in the drawings and dowel bars complying with Clause 602.6.5 and as detailed in the drawings.


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


602.6.2.3.  Expansion joints: The expansion joints shall consist of a joint filler board complying with Clause 602.2.7  and dowel bars complying with Clause 602.6.5 and as detailed in the drawings. The filler board shall be positioned vertically with the prefabricated joint assemblies along the line of the joint within the tolerances given in Clause 602.6.2.1 and at such depth below the surface as will not impede the passage of the finishing straight edges or oscillating beams of the paving machines. The adjacent slabs shall be completely separated from each other by providing joint filler board. Space around the dowel bars, between the sub-base and the filler board shall be packed with a suitable compressible material to block the flow of cement slurry.

602.6.3. Transverse construction joint: Transverse construction joints shall be placed whenever concreting is completed after a day’s work or is suspended for more than 30 minutes. These joints shall be provided at the regular location of contraction joints using dowel bars. The joint shall be made butt type. At all construction joints, steel bulk heads shall be used to retain the concrete while the surface is finished. The surface of the concrete laid subsequently shall conform to the grade and cross sections of the previously laid pavement. When positioning of bulk head/stop-end is not possible, concreting to an additional 1 or 2 m length may be carried out to enable the movement  of joint cutting machine so that joint grooves may be formed and the extra 1 or 2 m length is cut out and removed subsequently after concrete has hardened.


602.6.4.   Longitudinal joint 

602.6.4.1.  The longitudinal joints shall be saw cut as per details of the joints shown in the drawing. The groove may be cut after the final set of the concrete. Joints should be sawn to at least 1/3 the depth of the slab ( 5 mm as indicated in the drawing.


602.6.4.2.  Tie bars shall be provided at the longitudinal joints as per dimensions and spacing shown in the drawing and in accordance with Clause 602.6.6.


602.6.5. Dowel bars

602.6.5.1.  Dowel bars shall be mild steel rounds in accordance with Clause 602.2.6 with details/dimensions as indicated in the drawing and free from oil, dirt, loose rust or scale. They shall be straight, free of irregularities and burring restricting slippage in the concrete. The sliding ends shall be sawn or cropped cleanly with no protrusions outside the normal diameter of the bar. The dowel bar shall be supported on cradles/dowel chairs in pre-fabricated joint assemblies positioned prior to the construction of the slabs or mechanically inserted with vibration into the plastic concrete by a method which ensures correct placement of the bars besides full re-compaction of the concrete around the dowel bars.


602.6.5.2. Unless shown otherwise on the drawings, dowel bars shall be positioned at mid depth of the slab within a tolerance of ( 20 mm, and centered equally about intended lines of the joint within a tolerance of ( 25 mm. They shall be aligned parallel to the finished surface of the slab and to the centre line of the carriageway and to each other within tolerances given hereunder, the compliance of which shall be checked as per Clause 602.10.7. 


(i)
For bars supported on cradles prior to the laying of the slab:

(a) All bars in a joint shall be within ( 3 mm per 300 mm length of bar

(b) 2/3rd of the bars shall be within ( 2mm per 300 mm length of bar

(c) No bar shall differ in alignment from an adjoining bar by more than 3 mm per 300 mm length of bar in either the horizontal or vertical plane
(d) Cradles supporting dowel bar shall not extend across the line of joint i.e. no steel bar of the cradle assembly shall be continuous across the joint.


(ii)
For all bars inserted after laying of the slab:



(a)
Twice the tolerance for alignment as indicated in (i) above 


602.6.5.3 Dowel bars, supported on cradles in assemblies, when subject to a load of 110 N applied at either end and in either the vertical or horizontal direction (upwards and downwards and both directions horizontally) shall conform to be within the following limits:

(i) Two-thirds of the number of bars of any assembly tested shall not deflect more than 2 mm per 300 mm length of bar

(ii) The remainder of the bars in that assembly shall not deflect more than 3 mm per 300 mm length of bar.


602.6.5.4.The assembly of dowel bars and supporting cradles, including the joint filler board in the case of expansion joints, shall have the following degree of rigidity when fixed in position:-

(i) For expansion joints, the deflection of the top edge of the filler board shall be not greater than 13 mm, when a load of 1.3 kN is applied perpendicular to the vertical face of the joint filler board and distributed over a length of 600 mm by means of a bar or timber packing, at mid depth and midway between individual fixings, or 300 mm from either end of any length of filler board, if a continuous fixing, is used. The residual deflection after removal of the load shall be not more than 3 mm.

(ii) The joint assembly fixings to sub-base shall not fail under the 1.3 kN load applied for testing the rigidity of the assembly but shall fail before the load reaches 2.6 kN.

(iii) The fixings for contraction joint shall not fail under 1.3 kN load and shall fail before the load reaches 2.6 kN when applied over a length of 600 mm by means of a bar or timber packing placed as near to the level of the line of fixings as practicable.
(iv) Fixings shall be deemed to fail when there is displacement of the assemblies by more than 3mm with any form of fixing, under the test load. The displacement shall be measured at the nearest part of the assembly to the centre of the bar or timber packing. 


602.6.5.5 Dowel bars shall be covered by a thin plastic sheath for at least two-thirds of the length from one end for dowel bars in contraction joints or half the length plus 50 mm for expansion joints. The sheath shall be tough, durable and of an average thickness not greater than 1.25 mm. The sheathed bar shall comply with the following pull-out tests:


i.
Four bars shall be taken at random from stock and without any special preparation shall be covered by sheaths as required in this Clause. The ends of the dowel bars which have been sheathed shall be cast centrally into concrete specimens 150 x 150 x 600 mm, made of the same mix proportions to be used in the pavement, but with a maximum nominal aggregate size of 20 mm and cured in accordance with IS:516. At 7 days a tensile load shall be applied to achieve a movement of the bar of at least 0.25 mm. The average bond stress to achieve this movement shall not be greater than 0.14 MPa.


602.6.5.6.  For expansion joints, a closely fitting cap 100 mm long consisting of waterproofed card board or an approved synthetic material like PVC or GI  pipe shall be placed over the sheathed end of each dowel bar. An expansion space at least equal in length to the thickness of the joint filler board shall be formed between the end of the cap and the end of the dowel bar by using compressible sponge. To block the entry of cement slurry between dowel and cap it may be taped. 


602.6.6.  Tie bars

602.6.6.1. Tie bars in longitudinal joints shall be deformed steel bars of strength 415 MPa complying with IS:1786 and in accordance with the requirements given below. The bars shall be free from oil, dirt, loose rust and scale.


602.6.6.2.  Tie bars projecting across the longitudinal joint shall be protected from corrosion for 75 mm on each side of the joint by a protective coating of bituminous paint with the approval of the Engineer.  The coating shall be dry when the tie bars are used.

602.6.6.3.  Tie bars in longitudinal joints shall be made up into rigid assemblies with adequate supports and fixings to remain firmly in position during the construction of the slab. Alternatively, tie bars at longitudinal joint may be mechanically or manually inserted into the plastic concrete from above by vibration using a method which ensures correct placement of the bars and recompaction of the concrete around the tie bars.


602.6.6.4  Tie bars shall be positioned to remain within the middle third of the slab depth as indicated in the drawings and approximately parallel to the surface and approximately perpendicular to the line of the joint, with the centre of each bar on the intended line of the joints within a tolerance of   (50 mm, and with a minimum cover of 30 mm below the joint groove.


602.7.  Weather and Seasonal Limitations


602.7.1.  Concrete during monsoon months: When concrete is being placed during monsoon months and when it may be expected to rain, sufficient supply of tarpaulin or other water proof cloth shall be provided along the line of the work. Any time when it rains, all freshly laid concrete which had not been covered for curing purposes shall be adequately protected.  Any concrete damaged by rain shall be removed and replaced. If the damage is limited to texture, it shall be retextured in accordance with the directives of the Engineer.


602.7.2.  Concreting in hot weather: No concreting shall be done when the concrete temperature is above 30 degree Centigrade. Besides, in adverse conditions like high temperature, low relative humidity, excessive wind velocity, imminence of rains etc., if so desired by the Engineer, tents on mobile trusses may be provided over the freshly laid concrete for a minimum period of 3 hours as directed by the Engineer. The temperature of the concrete mix on reaching the paving site shall not be more than 30oC. To bring down the temperature, if necessary, chilled water or ice flakes should be made use of.


No concreting shall be done when the concrete temperature is below 5 degree Centigrade and the temperature is descending.


602.8. Side Forms, Rails and Guidewires


602.8.1 Side forms and rails: All side forms shall be of mild steel of  depth equal to the thickness of pavement or slightly less to accommodate the surface regularity of the sub-base. The forms can be placed on series of steel packing plates or shims to take care of irregularity of sub-base. They shall be sufficiently robust and rigid to support the weight and pressure caused by a paving equipment. Sideforms for use with wheeled paving machines shall incorporate metal rails firmly fixed at a constant height below the top of the forms. The forms and rail shall be firmly secured in position by not less than 3 stakes/pins for each 3m length so as to prevent movement in any direction. Forms and rails shall be straight within a tolerance of 3 mm in 3m and when in place shall not settle excess of 1.5 mm in 3 m while paving is being done. Forms shall be cleaned and oiled immediately before each use. The forms shall be bedded on a continuous bed of low moisture content lean cement mortar or concrete and set to the line and levels shown on the drawings within tolerances (10 mm and ( 3 mm respectively. The bedding shall not extend under the slab and there shall be no vertical step between adjacent forms of more than 3 mm. The forms shall be got inspected from the Engineer for his approval before 12 hours on the day before the construction of the slab and shall not be removed until at least 12 hours afterwards.


602.8.2.  At all times sufficient forms shall be used and set to the required alignment for at least 200 m length of pavement immediately in advance of the paving operations, or anticipated length of pavement to be laid within the next 24 hrs whichever is more.

602.8.3.  Use of guidewires


602.8.3.1.  Where slip form paving is proposed, a guidewire shall be provided along both sides of the slab. Each guidewire shall be at a constant height above and parallel to the required edges of the slab as described in the contract/drawing within a vertical tolerance of ( 3 mm. Additionally, one of the wires shall be kept at a constant horizontal distance from the required edge of the pavement as indicated in the contract/drawing within a lateral tolerance of ( 10 mm.


602.8.3.2. The guidewires shall be supported on stakes not more than 8 m apart by connectors capable of fine horizontal and vertical adjustment. The guidewire shall be tensioned on the stakes so that a 500 gram weight shall produce a deflection of not more than 20 mm when suspended at the mid point between any pair of stakes. The ends of the guidewires shall be anchored to fixing point or winch and not on the stacks. 


602.8.3.3. The stack shall be positioned and the connectors maintained at their correct height and alignment from 12 hours on the day before concreting takes place until 12 hours after finishing of the concrete. The guidewire shall be erected and tensioned the connectors at any section for at least 2 hours before concreting that section.


602.8.4.  The Contractor shall submit to the Engineer for his approval of line and level, the stakes and connectors which are ready for use in the length of road to be constructed by 12 hours on the working day before the day of construction of slab. Any deficiencies  noted by the Engineer shall be rectified by the Contractor who shall then re-apply for approval of the affected stakes. Work shall not proceed until the Engineer has given his approval. It shall be ensured that the stakes and guidewires are not affected by the construction equipment when concreting is in progress.


602.9.  Construction 


602.9.1 General:  A systems approach may be adopted for construction of the pavement, and the Method Statement for carrying out the work, detailing all the activities including indication of time-cycle, equipment, personnel etc., shall be got approved from the Engineer before the commencement of the work. The above shall include the type, capacity and make of the batching and mixing plant besides the hauling arrangement and paving equipment. The capacity of paving equipment, batching plant as well as all the ancillary equipment shall be adequate for a paving rate of atleast 300 m in one day.


602.9.2.  Batching and mixing: Batching and mixing of the concrete shall be done at a central batching and mixing plant with automatic controls, located at a suitable place which takes into account sufficient space for stockpiling of cement, aggregates and stationary water tanks. This shall be, however, situated at an approved distance, duly considering the properties of the mix and the transporting arrangements available with the Contractor.


602.9.3.  Equipment for proportioning of materials and paving 


602.9.3.1.  Proportioning of materials shall be done in the batching plant by weight, each type of material being weighed separately. The cement from the bulk stock may be weighed separately from the aggregates and water shall be measured by volume. Wherever properly graded aggregate of uniform quality cannot be maintained as envisaged in the mix design, the grading of aggregates shall be controlled by appropriate blending techniques. The capacity of batching and mixing plant shall be at least 25 per cent higher than the proposed capacity of the laying/paving equipment.

602.9.3.2. Batching plant and equipment: 

(1) General- The batching plant shall include minimum four bins, weighing hoppers, and scales for the fine aggregate and for each size of coarse aggregate. If cement is used in bulk, a separate scale for cement shall be included. The weighing hoppers shall be properly sealed and vented to preclude dust during operation. Approved safety devices shall be provided and maintained for the protection of all personnel engaged in plant operation, inspection and testing. The batch plant shall be equipped with suitable non-resettable batch counter which will correctly indicate the number of batches proportioned.

(2)
Bins and hoppers- Bins with minimum number of four adequate separate compartments shall be provided in the batching plant.

(3) Automatic weighing devices-  Batching plant shall be equipped to proportion aggregates and bulk cement by means of automatic weighing devices using load cells.
(4) Mixers-  Mixers shall be pan type, reversible type or any other mixer capable of combining the aggregates, cement, and water into a thoroughly mixed and uniform mass within the specific mixing period, and of discharging the mixture, without segregation. Each stationary mixer shall be equipped with an approved timing device which will automatically lock the discharge lever when the drum has been charged and release it at the end of the mixing period. The device shall be equipped with a bell or other suitable warring device  adjusted to give a clearly audible signal each time the lock is released. In case of failure of the timing device, the mixer may be used for the balance of the day while it is being repaired, provided that each batch is mixed 90 seconds or as per the manufacturer’s recommendation.  The mixer shall be equipped with a suitable non-resettable batch counter which shall correctly indicate the number of batches mixed.

The mixers shall be cleared at suitable intervals. The pickup and throw-over blades in the drum or drums shall be repaired or replaced when they are worn down 20 mm or more. The Contractor shall (1) have available at the job site a copy of the manufacturer’s design, showing dimensions and arrangements of blades in reference to original height and depth, or (2) provide permanent marks on blade to show points of 20 mm wear from new conditions. Drilled holes of 5 mm diameter near each end and at mid point of each blade are recommended. Batching Plant shall be calibrated in the beginning and thereafter at suitable interval not exceeding 1 month.


(5)
Control cabin- An air-conditioned centralised control cabin shall be provided for automatic operation of the equipment.


602.9.3.3. Paving equipment: The concrete shall be placed with an approved fixed form or slip paver with independent units designed to (i) spread, (ii) consolidate, screed and float-finish, (iii) texture and cure the freshly placed concrete in one complete pass of the machine in such a manner that a minimum of hand finishing will be necessary and so as to provide a dense and homogeneous pavement in conformity with the plans and Specifications. The paver shall be equipped with electronic controls to control/sensor line and grade from either or both sides of the machine.


Vibrators shall operate at a frequency of 8300 to 9600 impulses per minute under load at a maximum spacing of 60 cm. The variable vibration setting shall be provided in the machine.


602.9.3.4.  Concrete saw: The Contractor shall provide adequate number of concrete saws with sufficient number of diamond-edge saw blades. The saw machine shall be either electric or petrol/diesel driven type. A water tank with flexible hoses and pump shall be made available in this activity on priority basis. The Contractor shall have at least one standby saw in good working condition. The concreting work shall not commence if the saws are not in working condition. 


602.9.4.  Hauling and placing of concrete

602.9.4.1.  Freshly mixed concrete from the central batching and mixing plant shall be transported to the paver site by means of trucks/tippers of sufficient capacity and approved design in sufficient numbers to ensure a constant supply of concrete. Covers shall be used for protection of concrete against the weather. The trucks/tippers shall be capable of maintaining the mixed concrete in a homogeneous state and discharging the same without segregation and loss of cement slurry. The feeding to the paver is to be regulated in such a way that the paving is done in an uninterrupted manner with a uniform speed throughout the days work.


602.9.4.2.  Placing of concrete 


Concrete mixed in central mixing plant shall be transported to the site without delay and the concrete which, in the opinion of the Engineer, has been mixed too long before laying will be rejected and shall be removed from the site. The total time taken from the addition of the water to the mix, until the completion of the surface finishing and texturing shall not exceed 120 minutes when concrete temperature is less than 25oC and 90 minutes when the concrete temperature is between 25oC to 30oC. Trucks/tippers delivering concrete shall not run on plastic sheeting nor shall they run on completed slabs until after 28 days of placing the concrete. The Paver shall be capable of paving the carriageway as shown in the drawings, in a single pass and lift.


602.9.4.3.  Where fixed form pavers are to be used, forms shall be fixed in advance as per Clause 602.8 of the Specifications. Before any paving is done, the site shall be shown to the Engineer, in order to verify the arrangement for paving besides placing of dowels, tie-bars etc., as per the relevant Clauses of this Specification. The mixing and placing of concrete shall progress only at such a rate as to permit proper finishing, protecting and curing of the pavement.


602.9.4.4.  In all cases, the temperature of the concrete shall be measured at the point of discharge from the delivery vehicle.


602.9.4.5.  The addition of water to the surface of the concrete to facilitate the finishing operations will not be permitted except with the approval of the Engineer when it shall be applied as a mist by means of approved equipment.


602.9.4.6.  If considered necessary by the Engineer, the paving machines shall be provided with approved covers to protected the surface of the slab under construction from direct sunlight and rain or hot wind.


602.9.4.7.  While the concrete is still plastic, its surface shall be brush textured in compliance with Clause 602.9.8 and the surface and edges of the slab cured by the application of a sprayed liquid curing membrane in compliance with Clause 602.9.9. After the surface texturing, but before the curing compound is applied, the concrete slab shall be marked with the chainage at every 100 m interval.


602.9.4.8.  As soon as the side forms are removed, edges of the slabs shall be corrected wherever irregularities have occurred by using fine concrete composed of one part of cement to 3 parts of fine chips and fine aggregate under the supervision of the Engineer.


602.9.4.9.  If the requirement of Clause 902.4. for surface regularity fails to be achieved on two consecutive working days, then normal working shall cease until the cause of the excessive irregularity has been identified and remedied.


602.9.5.  Construction by fixed form paver



602.9.5.1.  The fixed form paving train shall consist of separate powered machines which spread, compact and finish the concrete in a continuous operation.


602.9.5.2.  The concrete shall be discharged without segregation into a hopper spreader which is equipped with means for controlling its rate of deposition on to the subbase. The spreader shall be operated to strike off concrete upto a level requiring a small amount of cutting down by the distributor of the spreader. The distributor of spreader shall strike off the concrete to the surcharge adequate to ensure that the vibratory compactor thoroughly compacts the layer. If necessary, poker vibrators shall be used adjacent to the side forms and edges of the previously constructed slab. The vibratory compactor shall be set to strike off the surface slightly high so that it is cut down to the required level by the oscillating beam.  The machine shall be capable of being rapidly adjusted for changes in average and differential surcharge necessitated by changes in slab thickness or cross fall. The final finisher shall be able to finish the surface to the required level and smoothness as specified, care being taken to avoid bringing up of excessive mortar to the surface by overworking.

602.9.6. Construction by slip form paver



602.9.6.1. The slip form paving train shall consist of power machine which spreads, compacts and finishes the concrete in a continuous operation. The slip form paving machine shall compact the concrete by internal vibration and shape it between the side forms with either a conforming plate or by vibrating and oscillating finishing beams. The concrete shall be deposited without segregation in front of slip form paver across the whole width and to a height which at all times is in excess of the required surcharge. The deposited concrete shall be struck off to the necessary average and differential surcharge by means of the strike off plate or a screw auger device extending across the whole width of the slab. The equipment for striking-off the concrete shall be capable of being rapidly adjusted for changes of the average and differential surcharge necessitated by change in slab thickness or crossfall.


602.9.6.2.  The level of the conforming plate and finishing beams shall be controlled automatically from the guide wires installed as per Clause 602.8 by sensors attached at the four corners of the slip form paving machine. The alignment of the paver shall be controlled automatically from the guide wire by at least one set of sensors attached to the paver. The alignment and level of ancillary machines for finishing, texturing and curing of the concrete shall be automatically controlled relative to the guide wire or to the surface and edge of the slab.


602.9.6.3.  Slip-form paving machines shall have vibrators of variable output, with a maximum energy output of not less than 2.5 KW per metre width of slab per 300 mm depth of slab for a laying speed upto 1.5 m per minute or pro-rata for higher speeds. The machines shall be of sufficient mass to provide adequate reaction during spreading and paving operations on the traction units to maintain forward movements during the placing of concrete in all situations.


602.9.6.4.  If the edges of the slip formed slab slump to the extent that the surface of the top edge of the slab does not comply with the requirements of Clause 602.14, then special measures approved by the Engineer shall be taken to support the edges to the required levels and work shall be stopped until such time as the Contractor can demonstrate his ability to slip form the edges to the required levels.


602.9.7.  Construction by hand-guided method: Areas in which hand-guided methods of construction become indispensable shall be got approved by the Engineer in writing in advance. Such work may be permitted only in restricted areas in small lengths. Work shall be carried out by skilled personnel as per methods approved by the Engineer. The acceptance criteria regarding level, thickness, surface regularity, texture, finish, strength of concrete and all other quality control measures shall be the same as in the case of machine laid work.


602.9.8.  Surface texture 


602.9.8.1. After the final regulation of the slab and before the application of the curing membrane, the surface of concrete slab shall be brush-textured in a direction at right angles to the longitudinal axis of the carriageway.


602.9.8.2.  The brushed surface texture shall be applied evenly across the slab in one direction by the use of a wire brush not less than 450 mm wide but longer brushes are preferred. The brush shall be made of 32 gauge tape wires grouped together in tufts spaced at 10 mm centres. The tufts shall contain an average of 14 wires and initially be 100 mm long. The brush shall have two rows of tufts. The rows shall be 20 mm apart and the tufts in one row shall be opposite the centre of the gap between tufts in the other row. The brush shall be replaced when the shortest tuft wears down to 90 mm long.


602.9.8.3.  The texture depth shall be determined by the Sand Patch Test as described in Clause 602.12. This test shall be performed at least once for each day’s paving and wherever the Engineer considers it necessary at times after construction as under:


Five individual measurements of the texture depth shall be taken at least 2 m apart anywhere along a diagonal line across a lane width between points 50 m apart along the pavement. No measurement shall be taken within 300 mm of the longitudinal edges of a concrete slab constructed in one pass.


602.9.8.4.  Texture depths shall not be less than the minimum required when measurements are taken as given in Table 600-2 nor greater than a maximum average 1.25 mm.

TABLE : 600-2 Texture Depth

	
	Time of Test
	Number of

Measurements
	Required Texture Depth (mm)

	
	
	
	Specified Value
	Tolerance

	1.
	Between 24 hours and 7 days after the constn., of the slab or until the slab is first used by vehicles.
	An average of 5 measurements
	1.00
	0.25

	2.
	Not later than 6 weeks before the road is opened to public traffic.


	An average of 5 measurements
	1.00
	+0.25

 -0.35



602.9.8.5.  After the application of the brushed texture, the surface of the slab shall have a uniform appearance.


602.9.8.6. Where the texture depth requirements are found to be deficient, the Contractor shall make good the texture across the full lane width over length directed by the Engineer, by retexturing the hardened concrete surface in an approved manner. 


602.9.9.  Curing


602.9.9.1.  Immediately after the surface texturing, the surface and sides of the slab shall be cured by the application of approved resin-based aluminised reflective curing compound which hardens into an impervious film or membrane with the help of a mechanical sprayer.


Curing compounds shall contain sufficient flake aluminium in finely divided dispersion to produce a complete coverage of the sprayed surface with a metallic finish.  The compound shall become stable and impervious to evaporation of water from the surface of the concrete within 60 minutes of application and shall be of approved type. The curing compounds shall have a water retention efficiency index of 90 per cent in accordance with BS Specification No. 7542.


602.9.9.2.  The curing compound shall not react chemically with the concrete and the film or membrane shall not crack, peel or disintegrate within three weeks after application. Immediately prior to use, the curing compound shall be thoroughly agitated in its containers.  The rate of spread shall be in accordance with the manufacturer’s instructions checked during the construction of the trial length and subsequently whenever required by the Engineer. The mechanical sprayer shall incorporate an efficient mechanical device for continuous agitation and mixing of the compound during spraying.


602.9.9.3.  In addition to spraying of curing compound, the fresh concrete surface shall be protected for at least 3 hours by covering the finished concrete pavement with tents as described in Clause 602.7.2, during adverse weather conditions as directed by the Engineer. After three hours, the pavement shall be covered by moist hessian and the same shall then be kept damp for a minimum period of 14 days after which time the hessian may be removed. The hessian shall be kept continuously moist. All damaged/torn hessian shall be removed and replaced by new hessian on a regular basis.



602.9.9.4.  The Contractor shall be liable at his expense to replace any concrete damaged as a result of incomplete curing or cracked on a line other than that of a joint.


602.10.  Trial Length

602.10.1. The trial length shall be constructed at least one month in advance of the proposed start of concrete paving work. At least one month prior to the construction of the trial length, the Contractor shall submit for the Engineer=s approval a detailed method statement giving description of the proposed materials, plant, equipment and construction methods. All the major equipments like paving train, batching plant, tippers etc., proposed in the construction are to be approved by the Engineer before their procurement. No trials of new materials, plant, equipment or construction methods, nor any development of them shall be permitted either during the construction of trial length or in any subsequent paving work, unless they form part of further, approved trials. These trial lengths shall be constructed away from the carriageway but with at least a subbase layer below it. 


602.10.2.  The Contractor shall demonstrate the materials, plant, equipment and methods of construction that are proposed for concrete paving, by first constructing a trial length of slab, at least 60 m but not more than 300 m long for mechanised construction and at least 30 m long for hand guided methods. If the first trial is unsatisfactory, the Contractor shall have to demonstrate his capability to satisfactorily construct the pavement in subsequent trials.


602.10.3.  The trial length shall be constructed in two parts over a period comprising at least part of two separate working days, with a minimum of 30 m constructed each day for mechanised construction and a minimum of 15 m on each day for hand guided construction. The trial length shall be constructed at a similar rate (speed, around 1m/hr) to that which is proposed for the main work.


602.10.4.  Transverse joints and longitudinal joints of each type that are proposed for dowel-jointed unreinforced concrete slabs in the main work shall be constructed and assessed in the trial length. If in the trial length the construction of expansion joint and longitudinal joint is not demonstrated, the first 2 expansion joints and at least the first 150 m of longitudinal construction joint for mechanised paving in the main work, shall be considered as the trial length for these joints.


602.10.5.  The trial length shall comply shall the Specification in all respects, with the following additions and exceptions:

602.10.5.1. Surface levels and regularity


(i)
In checking for compliance with Clause 903.5 the levels shall be taken at intervals at the locations specified in this Clause along any line or lines parallel to the longitudinal centre line of the trial length.


(ii)
The maximum number of permitted irregularities of pavement surface shall comply with the requirements of Clause 902.4.  Shorter trial lengths shall be assessed pro-rata based on values for a 300 m length.

602.10.5.2. Joints


(iii)
Alignment of dowel bars shall be inspected as described in Clause 602.10.7 in any two consecutive transverse joints. If the position or alignment of the dowel bars at one of these joints does not comply with Clause 602.6.5, if that joint remains the only one that does not comply after the next 3 consecutive joints of the same type have been inspected, then the method of placing dowels shall be deemed to be satisfactory. In order to check sufficient joints for dowel bar alignment without extending the trial length unduly, the Contractor may, by agreement with the Engineer, construct joints at more frequent joint  intervals than the normal spacing required in the Contract.


(iv)
If there are deficiencies in the first expansion joint that is constructed as a trial, the next expansion joint shall be a trial joint. Should this also be deficient, further trial expansion joints shall be made as part of the trial length which shall not form part of the permanent works, unless agreed by the Engineer.


602.10.5.3.  Density

(v) 
Density shall be assessed as described in Clause 602.3.3. from at least 3 cores drilled from each part of the trial length.


602.10.5.4.  Position of tie bars

(vi) 
Compliance with Clause 602.6.6 for the position and alignment of tie bars shall be checked by drilling additional cores from the slab unless they can be determined from cores taken for density.


602.10.6.  Approval and acceptance


602.10.6.1. Approval of the materials, plant, equipment and construction methods shall be given when a trial length complies with the Specification. The Contractor shall not proceed with normal working until the trial length has been approved and any earlier defective trial lengths have been removed, unless that can be remedied to the satisfaction of the Engineer. If the Engineer does not notify the Contractor of any deficiencies in any trial length within 10 days after the completion of that trial length, the Contractor may assume that the trial length, and the materials, plant, equipment and construction methods adopted are acceptable. 


602.10.6.2.  When approval has been given, the materials, plant, equipment and  construction methods shall not thereafter be changed, except for normal adjustments and maintenance of plant, without the approval of the Engineer. Any changes in material, plant, equipment and construction methods shall entitle the Engineer to require the Contractor to lay a further trial length as described in this Clause to demonstrate that the changes will not adversely affect the permanent works.


602.10.6.3.  Trial lengths which do not comply with the Specification, with the exception of areas which are deficient only in surface texture and which can be remedied in accordance with Clause 602.9.8.6 shall be removed immediately upon notification of deficiencies by the Engineer and the Contractor shall construct a further trial length.


602.10.7.  Inspection of dowel bars

602.10.7.1.  Compliance with Clause 602.6.5. for the position and alignment of dowel bars at construction and expansion joints shall be checked by measurements relative to the side forms or guide wires.


602.10.7.2 When the slab has been constructed, the position and alignment of dowel bars and any filler board shall be measured after carefully exposing them in the plastic concrete across the whole width of the slab. When the joint is an expansion joint, the top of the filler board shall first be exposed sufficiently in the plastic concrete to permit measurement of any lateral or vertical displacement of the board. During the course of normal working, these measurements shall be carried out in the pavement section at the end of day=s work by extending slab length by 2 m. After sawing the transverse joint groove, the extended 2 m slab shall be removed carefully soon after concrete has set to expose dowels over half the length. These dowels can be tested for tolerances.


602.10.7.3 If the position and alignment of the bars in a single joint in the slab is unsatisfactory then the next two joints shall be inspected. If only one joint of the three is defective, the rate of checking shall be increased to one joint per day until the Engineer is satisfied that compliance is being achieved. In the event of non-compliance in two or more successive joints, the Contractor shall revert to the construction of fresh trial lengths and make any necessary alteration to concrete mix, paving plant or methods until the dowel bar position and alignment are satisfactory.


602.10.7.4.  After the dowel bars have been examined, the remainder of the concrete shall be removed over a width of 500 mm on each side of the line of the joint and reinstated to the satisfaction of the Engineer. The dowels shall be inserted on both sides of the 1 m wide slab by drilling holes and grouting with epoxy mortar. Plastic sheath as per Clause 602.6.5.5 shall be provided on dowels on one of the joints. The joint groove shall be widened and sealed as per Clause 602.11.


602.11.  Preparation and Sealing of Joint Grooves

602.11.1. General 

All transverse joints in surface slabs shall be sealed using sealants described in Clause 602.2.8. Joints shall not be sealed before 14 days after construction. 


602.11.2.  Preparation of joint grooves for sealing


602.11.2.1.  Joint grooves usually are not constructed to provide the minimum width specified in the drawings when saw cut joints are adopted. They shall be widened subsequently by sawing before sealing. Depth/width gauges shall be used to control the dimension of the groove.


602.11.2.2.  If rough arises develop when grooves are made, they shall be ground to provide a chamfer approximately 5 mm wide. If the groove is at an angle upto 10 degree from the perpendicular to the surface, the overhanging edge of the sealing groove shall be sawn or ground perpendicular.  If spalling occurs or the angle of the former is greater than 10 degrees, the joint sealing groove shall be sawn wider and perpendicular to the surface to encompass the defects upto a maximum width, including any chamfer, of 35 mm for transverse joints and 20 mm for longitudinal joints. If the spalling cannot be so eliminated then the arises shall be repaired by an approved thin bonded arris repair using cementitious materials.




602.11.2.3. All grooves shall be cleaned of any dirt or loose material by air blasting with filtered, oil-free compressed air. If need arises the Engineer may instruct cleaning by pressurised water jets. Depending upon the requirement of the sealant manufacture, the sides of the grooves may have to be sand blasted to increase the bondage between sealant and concrete.


602.11.2.4 The groove shall be cleaned and dried at the time of priming and sealing.


602.11.2.5.  Before sealing the temporary seal provided for blocking the ingress of dirt, soil etc., shall be removed. A highly compressible heat resistant paper-backed debonding strip as per drawing shall be inserted in the groove to serve the purpose of breaking the bond between sealant and the bottom of the groove and to plug the joint groove so that the sealant may not leak through the cracks. The width of debonding strip shall be more than the joint groove width so that it is held tightly in the groove. In the case of longitudinal joints, heat resistant tapes may be inserted to block the leakage through bottom of the joint.


602.11.3.  Sealing with sealants


602.11.3.1.  When sealants are applied, an appropriate primer shall also be used if recommended by the manufacturer and it shall be applied in accordance with their recommendation.  The sealant shall be applied within the minimum and maximum drying times of the primer recommended by the manufacturer.  Priming and sealing with applied sealants shall not be carried out when the naturally occurring temperature in the joint groove to be sealed is below 7oC.


602.11.3.2.  If hot applied sealant is used it shall be heated and applied from a thermostatically controlled, indirectly heated preferably with oil jacketed melter and pourer having recirculating pump and extruder. For large road projects, sealant shall be applied with extruder having flexible hose and nozzle.  The sealant shall not be heated to a temperature higher than the safe heating temperature and not for a period longer than the safe heating period, as specified by the manufacturer. The dispenser shall be cleaned out at the end of each day in accordance with the manufacturer=s recommendations and reheated material shall not be used.   


602.11.3.3 Cold applied sealants with chemical formulation like polysulphide may be used.  These shall be mixed and applied within the time limit specified by the manufacturer. If primers are recommended they shall be applied neatly with an appropriate brush. The Movement Accommodation Factor (MAF) shall be more than 10 per cent


602.11.3.4.  The sealants applied at contraction phase of the slabs would result in bulging of the sealant over and above the slab.  Therefore, the Contractor in consultation with the Engineer, shall establish the right temperature and time for applying the sealant. Thermometer shall be hung on a pole in the site for facilitating control during the sealing operation.


602.11.3.5. Sealant shall be applied, slightly to a lower level than the slab with a tolerance of 5  2 mm.


602.11.3.6.  During sealing operation, it shall be seen that no air bubbles are introduced in the sealant either by vapors or by the sealing process. 


602.11.4. Testing of applied sealants: Manufacturer’s certificate shall be produced by the Contractor for establishing that the sealant is not more than six months old and stating that the sealant complies with the relevant standard as in Clause 602.2.8. The samples shall meet the requirement of AASHTO M 282 for hot applied sealant or BS 5212 : (Part- 2) for cold applied sealant.


602.12.  Measurement of Texture Depth - Sand Patch Method


602.12.1.  The following apparatus shall be used:

(i) A cylindrical container of 25 ml internal capacity

(ii) A flat wooden disc 64 mm diameter with a hard rubber disc, 1.5 mm thick, stuck to one face, the reverse face being provided with a handle.
(iii) Dry natural sand with a rounded particle shape passing a 300 micron IS sieve and retained on a 150 micron IS sieve. 

602.12.2.  Method: The surface to be measured shall be dried, any extraneous mortar and loose material removed and the surface swept clean using a wire brush both at right angles and parallel to the carriageway. The cylindrical container shall be filled with the sand, tapping the base 3 times on the surface to ensure compaction, and striking off the sand level with the top of the cylinder.  The sand shall be poured into a heap on the surface to be treated.  The sand shall be spread over the surface, working the disc with its face kept flat in a circular motion so that the sand is spread into a circular patch with the surface depressions filled with sand to the level of peaks.


602.12.3. The diameter of the patch shall be measured to the nearest 5 mm.  The texture depth of concrete surface shall be calculated from 31000/(DxD) mm where D is the diameter of the patch in mm.


602.13.  Opening to Traffic

No vehicular traffic shall be allowed to run on the finished surface of a concrete pavement within a period of 28 days of its construction and until the joints are permanently sealed. The road may be opened to regular traffic after completion of the curing period of 28 days and after sealing of joints is completed including the construction of shoulder, with the written permission of the Engineer.


602.14.  Tolerance for Surface Regularity, Level, Thickness and Strength

The tolerances for surface regularity, level, thickness and strength shall conform to the requirements given in Clause 903.5. Control of quality of materials and works shall be exercised by the Engineer in accordance with Section 900.

602.15.1. Measurements for Payment


602.15.1 Cement Concrete pavement shall be measured as a finished work in square metres with specified thickness. The volume to be paid for will be calculated on the basis of thickness and plans shown on the project drawings and adjusted for the deficiency in thickness. No additional payment shall be made for extra thickness of the slab. The full payment will be made to this item after 28 days strength of the concrete is found to be satisfactory.


The unit for measurement for concrete pavement shall be the cubic metre of concrete placed, based on the net plan areas for the specified thickness shown on the Drawings or directed by the Engineer.  The rate shall include all provisions of this Specification and shall include the provision of all materials including 

polythene film, concrete, stock piling, mixing, transport, placing, compacting, finishing, curing together with all formwork, and including testing and submission of test certificates and records. No deduction shall be made in measurement for openings provided that the area of each is less than 0.5 sq.m. The unit rate as entered in the Bill of Quantities shall also include the full costs of contraction, expansion, construction,  and longitudinal joints. It shall also include joint filler, keys, caulking rod, debonding strip, sealant primer, joint sealant, dowel bar and tie rod.


602.15.2.  Pavement thickness

All precautions and care shall be taken to construct pavement having uniform thickness as called for on the plans.


Thickness of the cement concrete pavement shall be calculated on the basis of level data of the cement concrete pavement and the underlying sub-base taken on a grid of 5 m x 3.5 m or 6.25 m x 3.5 m, the former measurement being in longitudinal direction.


A day=s work is considered as a ‘lot’ for calculating the average thickness of the slab. In calculating the average thickness, individual measurements which are in excess of the specified thickness by more than 10 mm shall be considered as the specified as thickness plus 10 mm.


Individual areas deficient by more than 25 mm shall be verified by the Engineer by ordering core cutting and if in his opinion the deficient areas warrant removal, they shall be removed and replaced with concrete of the thickness shown on the plans.


When the average thickness for the lot is deficient by the extent shown in Table 600-3, the Contract unit price will be adjust as per this Table.

TABLE 600-3 PAYMENT ADJUSTMENT FOR DEFICIENCY IN THICKNESS

	Deficiency in the average thickness of day=s work
	Per cent of Contract unit price payable



	Up to 5mm
	100

	6 –10 mm
	87

	11-15 mm
	81

	16 – 20 mm
	75

	21 –25 mm
	70





In the stretch where deficiency of average thickness is more than 25 mm, the section whose thickness is deficient by 26 mm or more is identified with the help of cores.  Such slabs shall be removed and reconstructed at the cost of the Contractor. During such rectification work, care shall be taken to replace full slab and to the full depth. 



602.16. Rate

The Contract unit rate for the construction of the cement concrete shall be payment in full for carrying out the operations required for the different items of the work as per these Specifications including full compensation for all labour, tools, plant, equipments, testing and incidentals to complete the work as per Specifications, providing all materials to be incorporated in the work including all royalties, fees, storage, rents where necessary and all leads and lifts.
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 and  miscellaneous
SECTION - I
EXCAVATION FOR CANAL AND STRUCTURES

(Item No.1 of Part-1 and Item No.1 and 2 of Part – II of Schedule B)
1.1
SCOPE OF WORK
: 


(a)
The work to be done under these specifications consists of the excavation in various strata, and the conveyance and disposal of the excavated stuff for canals (including distributaries, laterals etc.,) for cut-off trenches of embankment, for diversion channels, drains and ditches, for the trenches of pipelaying, for training of nalas, for catch water drains, for service road and inspection path and for structures.  The contractor shall furnish all tools, plant, labour and materials and execute the work satisfactorily.



(b)
When existing public facilities like road drainage, drinking water supply pipe lines, telephone lines and power lines etc.  are to be disturbed for constructions activities, the contractor shall, after due approval of the Engineer, provide and maintain in satisfactory condition at his cost, temporary structure like diversion roads for ensuring uninterrpupted and satisfactory functioning of the facilities.  Precautionary measures like signal, night lamps, fencing and barricading etc.  will also be provided by him at his cost.  The cost of permanent measures for the rehabilitation of the facilities, however, will be borne by the KNNL.

1.2
INDIAN STANDARDS FOR REFERENCE


1.
IS : 1498-1970

Classification identification of soils for general








Engineering purpose.



2.
IS : 2720-1983

Method for test for soils




(part-I to X and




part XIV)



3.
IS : 3764-1966

Safety code for excavation work.



4.
Is : 4081-1967

Safety code for blasting and related drilling








operations.



5.
IS : 4668-1967

Amonium nitrate for explosive




(Reaffirmed 1978)



6.
IS : 4701-1968

Code of practice for earthwork on canals.



7.
IS : 5441-1969

Pneumatic portable drilling machine.



8.
IS : 6609


Method of test for commercial blasting




(part-I to V)


explosives and accessories.



9.
IS : 7209-1974

General requirements for blast hole drilling rigs



10.
IS : 7293-1974

Safty code for working with construction machinery.



11.
IS : 7632-1975

Detonators



12.
IS : 3696-1966

Safty code for scaffolds and ladders Part-I




(part I)



Scaffolds.



13.
IS : 3696-1966

Safty code for scaffolds and ladders - Part II




(part II)



Ladders.

1.3
Setting out works


(a)
In the vicinity of the Canal Distributaries, temporary Bench Marks are established by the Department which the contractor shall use as control points for the entire length of the canal.  The contractor shall establish sufficient number of reference Bench Marks for facilitating setting out of works and taking levels for purpose of measurements.




In setting out levels for the canals and structures, the contractor is responsible to check all levels against the Bench Mark at the head of the respective canal, with the precision specified for second order surveys.



(b)
Before starting any work, the contractor shall erect permanent Bench Marks, reference lines and check profiles at convenient locations approved by the Engineer-in-charge.  The Bench Mark shall be 20 cms.  X 20 cms. X 60 cms.  With 40 cmsw, embedded under firm ground and 20 cms.  Projecting above ground.  The word B.M. showing value of R.L. shall be consipicuously pointed on the Bench Marks.  The reference line shall comprise the base line properly dogbelled on the ground with the numbered concrete masonary pillars, suitably spaced.



(c)
The check profiles shall be located 30 metres apart or closer as directed by the Engineer-in-charge so as to ensure execution of all slopes, steps and elevation, to the profile or profiles indicated in the approved drawings.  All important levels and all control points with respect to Bench Marks and reference lines shall be fixed and got correlated by the Engineer-in-charge.



(d)
All materials and labour for setting out works including construction of Bench Marks, reference line, check profiles and surveys, as may be required at the various stages of constructions, shall be supplied by the contractor at his cost.  The cost of such work shall be deemed to have been included in the costs of the items in the schedule - B.

1.4
preparation of site

1.4.1
clearing the site


(a)
The contractor shall clear the entire area, required for setting out, of all tree stumps, roots, brush wood, rubbish of allkinds, loose stones and all other objectionable materials.  The ownership of the useful materials so removed from clearing site and / or excavation shall rest with the KNNL.  Cutting of trees, covered under this item shall not be resorted to without the permission of the Engineer-in-charge.  The contractor shall remove all the stumps and roots of trees for which no additional payment will be made.  The roots of trees shall be grubbed to a depth of 100 cms.  The contractors shall dispose off all such materials as directed by the Engineer-in-charge.



(b)
No separate payment will be made to the contractor for complying the requirements of this paragraph and all cost shall be deemed to have been included in the rates quoted in schedule-B for the items of excavation.

1.4.2
 stripping
Before  commencing the excavation for canal, the stripping shall be carried out as specified in para 2.3 of section - II.  Measurement and Payment shall be as mentioned in para 2.3 of section II.

1.5 
recording of cross sections


 (a)
After clearing the site prior to the beginning of excavation, initial cross sections of existing ground shall be taken at every 5 mtrs. interval or closer, depending on the nature of ground, normal to axis of canal upto sufficient distance outside the limits of the work.  Levels on these cross sections shall be taken at 5 mtrs. or closer intervals for canal works, while for structure works, they shall be taken at 3 mtrs. or closer intervals as directed by Engineer-in-charge and entered in the field books by the Engineer-in-charge in the presence of the contractor or his authorised agent if he so desires and these shall be binding on the contractor.  The contractor or his authorised agent shall sign the field book in token of acceptance.  These cross sections shall form the basis of all future measurements and payments.  The original cross sections duly signed by the contractor and the Engineer-in-charge shall be preserved.



(b)
No separate payment will be made to the contractor for the labour and materials required for taking the cross sections.

1.6
planning
Prior to the commencement of the work, all relevant data shall be collected by the contractor for planning (i) the excavation, (ii) the disposal of the useful materials of the excavation and (iii) the disposal of the remaining excavated stuff.  He shall prepare drawings showing therein the location and quantities of excavation and bankwork in different kinds of material and the location of canal structures along with their requirement of rubble, broken stone, filing around foundations etc. based on the data, a scheme for disposal of the excavated materials shall be evolved and shown in the same drawing.  If within the reach, there is a surplus of useful excavated material the disposal of the same in separate heaps/stacks for being used in other reaches in the neighbourhood may also be though of and provided for in the scheme.  The drawing shall be submitted to the Engineer within 15 days before starting the work and got approved.

1.7
drilling and blasting
i.
General 
The Blasting operation if required be started only after written approval of the executive Engineer. Blasting where required will be permitted only when proper precautions have been taken for the protection of persons and property in accordance with IS : 4081-1967 (Indian Standard specification for the safety code for blasting and related drilling operations).  While carrying out excavation, adequate precautions in accordance with IS : 3764-1966 (Indian Standard specifications for safety code for excavation work) shall be taken.
ii.
Explosives
It shall be the responsibility of the contractor to procure the explosives required for the work.

iii.
Explosives and blasting
The contractor shall acquaint himself with the applicable laws and regulations concerning acquiring, storing, handling and the use of explosives.  All such laws, regulations and rules, as prevalent from time to time shall be binding upon the contractor.

The provisions detailed in the specifications are supplementary to the above laws and regulations and are also applicable except where they conflict with the aforementioned laws, from time to time.  Further, the Engineer-in-charge may issue modifications, alterations and new instructions from time to time.  The contractor shall comply with the same without these being made a cause for any claims.

iv.
Materials
All the materials such as explosives, detonators, fuse coils, tamping materials etc., that are proposed to be used in the blasting operations shall have the prior approval of the Engineer-in-charge.  Only explosives of required make and strength are to be used.

Black powder and safe explosive (as commonly current in India) shall be used wherever possible.  Explosives with nitro-glycerine shall be used where the above explosives are not effective.

The use of fuse with only one protective coat is prohibited.  The fuse shall be sufficiently water resistant as to be unaffected when immersed in water for thirty minutes.  Rate of burning of the fuse shall be uniform and not less than 4 seconds per 25 millimeters of length with 10% tolerance on either side.  The fuse known as instantaneous fuse shall not be used.

Before use, the fuse shall be inspected and moist, damaged or broken once discarded.  The rate of burning of all new types of fuses or when they have been in stock for long shall be tested before use.  The detonators used shall be capable of giving an effective blasting of the explosives.

v.
Personnel
Excavation by blasting will be permitted only under the personal supervision of competent and licenced persons and trained workmen employed by the contractor at his cost.  All supervisors and workmen in-charge of make up, handling, storage and blasting work shall be adequately insured by the contractor.

 
The storage shall be in-charge of a very reliable person approved by the Engineer-in-charge, who may, if necessary cause police enquiry being made as to his reliability, antecedent etc.  the contractor shall have to produce security for the person-in-charge of the explosives, if and required by the Engineer-in-charge or the civil authorities of the District.

The contractor shall make sure that his supervisor workmen are fully ; conversant with all the rules to be observed in storing, handling and use of the  explosives.  It shall be assured that the supervisor-in-charge is thoroughly acquainted with all the details of the handling and the blasting operations.

vi.
Explosives
The location and design of stores for explosives, method of their transport and general precautions to be taken by the contractor to prevent accident shall be in accordance with the provisions of Indian Explosive Act and the regulations and rules framed there under.

The contractor shall provide portable magazine for storing the explosive at work spot.  The site of the portable magazine shall be subject to approval by the Engineer-in-charge and the Inspector of Explosives.

A careful and day to day account of the use of explosives shall be kept by the contractor in register in a manner approved by the Engineer-in-charge.  The Engineer-in-charge may also pay surprise visits to the storage magazine.  In case of any unaccountable storage of the explosives, or if the account is not found to have been maintained in a manner approved by the Engineer-in-charge, the contractor shall be liable to be panalised in which case, he shall not be entitled to any compensation for the losses etc. The action taken under this clause shall be in addition to that which might be taken by the competent civil authorities in the court of Law.

vii.
use of explosives
For the transport of the explosives and detonators between the store and the site, closed and strong containers made of soft materials such as timber, zinc, copper, leather shall be used.

Explosives and detonators shall be carried in separate boxes. For the conveyance of primer, special container shall be used.

The boxes and containers used, shall be kept closed.  Explosive shall be stored and used chronologically to ensure the ones revived earlier being used first. A makeup house shall be provided at each working place in which cartridges will be made up by competent and licensed men as required for the work.  The make up house shall be separated from other buildings.  Only electric storage lamps will be used in this house.

No smoking shall be allowed in the make up house or generally while dealing with explosives.

viii.
Disposal of deteriorated explosives
All deteriorated explosives shall be disposed off in an approved manner, the quantity of deteriorated explosives to be disposed off shall be intimated to the Engineer-in-charge prior to its disposal.

ix.
preparation of primers
The primers shall not be prepared near open flames or fire.  The work of preparation of primers shall always be entrusted to the same personnel.  Primers shall be used as early as possible after they are ready.

x.
Charging of holes
The work of  charging of holes shall not commence before all the drilling work at the site is completed and the contractor's supervisor satisfies himself to that effect by actual inspection.  While charging open lamps shall be kept away.  For charging with powered explosives, naked flame shall not be allowed.  Only wooden tamping rods without any kind of metal on the rod shall be allowed to be used.  The tamping rods shall have cylindrical ends.  Bore hole must be of such size that the cartridges can easily pass down them, they shall not however be too big.

Only one cartridge shall be inserted at a time and gently pressed into the hole with the tamping rods.  The sand clay or other tamping materials used for filling the holes completely shall not be tamped too hard.

Xi.
Blasting
Blasting shall be carried out during fixed hours of the day, which shall have the approval of the Engineer-in-charge.  The hours once fixed shall not be altered without prior written approval of the Engineer-in-charge.  The site of blasting operations shall be prominently demarcated by red danger flags. The order to fire shall be given only by the contractor's supervisor-in-charge of the work and this order shall be given only after giving the warning signal three times, so as to enable all the labour, watchman etc. to reach safe shelters.

A whistle/bugle with distinctive note shall be used to give warning signals. The bugle shall not be used for any other purposes.  All the labour shall be made acquainted with the sound of the bugles and shall be strictly warned to leave their work immediately at the first warning signal and to move for safe shelters.  They are not to leave the shelters until the all clear signal has been given.

All the roads and footpaths leading to the blasting area shall be watched.

In special cases, suitable extra precautions shall be taken.  The Engineer-in-charge may however permit blasting for underground excavation, without restriction of fixed time, provided that he is satisfied that proper precautions are taken to give sufficient warning to all concerned and that the work of other agencies on the site is not hampered  For lighting the fuse, a lamp with a strong name such as carbide lamp shall be used.

The contractor's supervisor shall watch the required time for the firing of the fuses and shall see that all the workmen are under safe shelters in good time.

xii.
Electrical firing
Only the contractor's supervise of in-charge shall possess key of the exploder an short firing accessories and he shall keep it always with himself.  Special apparatus shall be used as a source of current for the blasting operations, power lines shall not be tapped for the purpose.

The detonators shall be checked before use  For blast in series, only detonators of the same manufacture of the same group of electrical resistance shall be used.

Such of the electrical lines as could constitute danger for work of charging shall be removed from the site.

The firing cables shall have a proper insulating cover so as to avoid short circuiting due to contact with water and metallic parts of rock.

The use of the earth as a return line shall not be permitted.

The firing cables shall be connected to source of current only when nobody is in the area of blasting.  Before firing, the circuit shall be checked by a suitable apparatus.  After firing whether with or without an actual blast the contact between the firing cable and the source of current shall be cut off before any one is allowed to the leave the shelters.

During storms, charging with electrical detonators shall be suspended.  The charges already placed in the holes shall be blasted as quickly as possible but taking all the safety precautions, and giving necessary warning signals.  If this is not possible the site shall be abandoned till the storm has passed.

xiii.
precautions after blasting
After the blast, the contractor's supervisor must carefully inspect the work and satisfy himself that all the charges have exploded.  After the blast has taken place in underground works, workmen shall not be allowed to go to the place till all the toxic gasses are evacuated from the place.

xiv.
Misfires
If it is suspected that part of the blast has failed to fire or is delayed, sufficient time shall be allowed to elapse before entering the danger zone.  When fuse and blasting caps are used a safe time should be allowed and then the contractor's supervisor alone shall leave the shelter to see the misfire.

None of the drillers are to work near this hole until one of the two following operations have been carried out by the supervisor.
 Either (i) the supervisor should very carefully (when the tamping is onf damp clay) extract the tamping with a wooden scraper or jet of water or compressed air (using pipe of soft materials) 
and withdraw the fuse with the primer and detonator attached after which a fresh primer and detonator with fuse should be placed in this hole and fired out or (ii) the hole may be cleared of 300 mm.  of caping and the direction then be ascertained by placing stick in the hole.  Another hole may be drilled at least 225mm. away and parallel to it.  This hole should then be charged and fired.  The balance of the cartridge and detonators found in the muck shall be removed.

Before leaving his work, the contractor's supervisor inform the supervisor of the relieving shift of any case of misfires and should point out the position with red cross denoting the same, also stating what action if any, he has taken in the matter.  A register of misfires and their location and how they were dealt with shall be maintained by the contractor.

The contractor's supervisor should also at once report at the contractor's office all cases of misfires, the cause of the same and what steps were taken in connection therewith.

The names of the day and night shift supervisors of the contractor must be noted daily in the contractor's office.  If misfire has been found to be due to a defective detonator, or dynamite, the contractor's office for inspection and shall be disposed off.

Drilling in holes not completely exploded by blasting shall not be permitted for underground excavation  The contractor should produce the firer's licene and furnish the particulars in the following statement :


Sl. No.

Name
No. of firer's Licence & Date

Validity period

xv.
safety of public and property
Blasting operation, when considered necessary shall be resorted to only with the written permission of the Engineer-in-charge.  Prior inspection shall be carried out for the safety and stability of the public and property. Blasting operations in the proximity of over head power lines, communication lines, utility lines or other structures shall not be carried on until the operator or the owner or both of such lines have been notified and precautionary measures deemed necessary have been taken.

The drilling pattern, the method of blasting, the charge per hole, the finishing order etc., shall also be suitably designed to the satisfaction of the Engineer.

xvi.
Controlled blasting
(1)
The objectives of controlled blasting techniques include


a)
Minimisation of overbreaks and or fracturing of rock beyond the designed boundary of excavation so as to achieve smooth post blast surface for the canal and a sound foundation for the canal structure.
            
b)
Control of fly rock and or ground vibration within permissible limits and



c)
To serve both the above purposes.

(2)
techniques for minimising rock damage
The main purpose of controlled blasting is to minimize fracturing and loosening of the rock mass beyond the predetermined excavation line / profile.  The objective is normally achieved by minimizing and judicious use of explosives in the blast holes. Several controlled blasting techniques such as line drilling, presplitting, smooth blasting, cushion blasting and buffer blasting are used to achieve the objective.


line drilling
The line drilling ; may be one of the technique used for overbreak control.  In line drilling, a single row of closely spaced, unloaded, small diameter holes is drilled along the neat excavation line.  This provides a plane of weakness to which the primary blast can break and to some extent reflects the shock waves created by the blast, reducing the shattering and stressing in the finished wall.  Line drilling is best suited to homogenous formations where bedding planes, joints and seams are at a minimum.

Line drilling has very limited application.  The only place where it is applicable is in areas where even in the light explosive loads associated with other controlled blasting techniques may cause damage beyond the excavation limit, or where line drilling is used between loaded holes to promoted shearing and guide the presplit line.


Presplitting
Presplitting involves a single row of holes drilled along the excavation line.  Perspilt in the rock forms a discontinuous zone, which minimizes or eliminates over break from the subsequent primary blast and produces a smooth, finished rock wall.  Presplitting is also used to reduce ground vibration in some critical cases.


Smooth blasting
Smooth blasting is sometimes referred to as contour blasting, perimeter blasting, or sculpture blasting.  This method is widely accepted method for controlling overbreak in canal, underground headings and slopes.  In smooth blasting the holes are drilled along the excavation limits, lightly loaded with well distributed charges and fired after the main excavation is removed.  By firing instantaneously or with minimum delay between the holes, a shearing action is obtained which gives smooth walls with minimum overbreak.

Smooth blasting, presplitting etc., techniques differ mainly from the line drilling principle in that some or all of the holes are loaded with relatively light, well distributed charges of explosives.  The fact that the firing of these charges tends to crack or split the rock between the holes permits wider hole spacings than when line drilling.  Consequently drilling costs are reduced and in many cases better control of overbreak is obtained.  However in the case of presplitting, it is difficult to determine results until excavation of the primary blast is complete to the finished wall.
Cushion blasting
Cushion blasting is sometimes referred to as trimming, slabbing or slashing, line smooth wall blasting, a single row of holes is drilled along the excavation line, loaded with light, well distributed charges, and fired after the main excavation is removed.  In cushion blasting, the charged holes are further decoupled by reducing the diameter or using stemming materials of crushed stone or sand to provided cushioning effect.  This cushions shock from the finished wall as the holes are detonated and minimizes, the stresses and fractures in the finished wall. This technique is rarely used today because the reduction in decoupling could be achieved by the use of small diameter explosive cartridges which serves the same purpose.  The holes are blasted using the last delay number in the same blasting round preferably with jumping delay of 50 Ms.0

The suitable parameters for controlled blasting for minimizing rock damage shall be established through trial blasts.  Usually it needs to establish the optimum hole spacings and the charge per hole.  Slopes of the canals are designed and prescribed by the Engineer in accordance with the geology of the rock.  The controlled blasting methods shall be such as would enable maintain the prescribed slope.

(3)
Ground vibration control technique
When an explosive charge is detonated inside a blast hole it is instantly converted into hot gases and the expanding gases exert intense pressure on the blasthole walls.  A high intensity shock wave travels through the rock mass which attenuates sharply with distance.  Simultaneously the rock around the blast hole up to twice the radius of the original hole gets completely crushed.  Expanding gases continue to work on the rock, extending the cracks and moving the rock outward and upward.  These activities consume a major part of the explosive energy.  However a small left over portion passes beyond the zone of intended work in the form of elastic ground vibrations.  As seismic waves travel through the rock mass, they generate particle motions which are termed as ground vibrations.  The velocity of oscillation of rock particles is called "particle velocity" and its maximum value is called "peak particle velocity (PPV) "Internationally, peack particle velocity is used to express the intensity of ground vibrations from blasting.  Damage caused by ground vibration is dependent on the ground velocity and on the frequency of the ground motion.  Even though, the use of explosives has unwanted side effect in the form of vibration, explosive provide an inexpensive source of energy for rock excavation in mining and civil engineering projects.

The principal factors that effect vibration level at a given point of interest are the maximum charge per delay, the distance from the blast, the delay period used and the blast geometry.


Safe Limits of Vibration 
The permissible peak velocity (mm/s) at the foundation level of structures is as follows :

Type of structures

Dominant excitation frequency, Hz









       <8 Hz
   8-25 Hz
>25 Hz

(a)
Building/structures not belonging to the



owner

(i)
Domestic houses / structures


5
     10
              15



(Kutcha, Brick and Cement)

(ii)
Industrial Buildings



10
     20

    25



(R.C.C. & framed structures)

(iii)
Objects of historical importance &

2
      5

    10



sensitive structures

(b)
Buildings belonging to the owner with



limited span of life

(i)
Domestic houses / structures


10
     15

    25



(Kutcha, Brick and cement)

(ii)
Industrial Buildings



15
     25

    50



(R.C.C. & Framed Structures)

Vibration Control Procedures

1.
The most common method of controlling ground vibration is by minimizing the charge weight per delay.  Delay blasting permits to devide total charge into smaller charges which are detonated in a predetermined sequence at specified intervals. Blasting without delay or sufficient delay numbers increases ground vibrations due to increases in maximum charge per delay.


2.
Vibration can be significantly reduced by optimizing blast design parameters.  The contractor shall establish optimum burden, hole spacing, powder factor and hook up to control vibration in the vicinity of the existing structures.

(4)
Fly rock control techniques
The rock fragments ejected from the blast called "flyrock" is a serious hazard of blasting operations, particularly when the blast is conducted in the vicinity of village and structures.  The factors which influence the flyrock distance include :


1)
Height of stemming column in the blast holes and type / quality of  stemming  materials.


2)
Irregular shape of free face


3)
Excessive large burden or blasting without free face


4)
Muffling of the blast area and the muffling material type


5)
Scattering and overlapping of delay timings of the delay detonators/relays.


6)
Presence of water in blastholes.

The first four parameters can be controlled by properly designing the blasting pattern whereas the last two parameters are not easily controllable.

Flyrock shall be controlled by proper blast design and by muffling / covering.  From the experience it is found that unless blast desin is proper, muffling will not be effective.  Proper blast design and accurate implementation of the blast are the two areas of fundamental concern for controlling the flyrock.  The third important parameter is understanind the local geology and adjusting the explosive charge with regard to the geological features.

The reliable and effective method of controllling flyrock fragments from the mouth of the blast holes (vertical flyrock on the rear side) is he hight of stemming column.  It has been observed that the flyrock, particularly towards and rear side, was effectively controlled by maintaining the height of stemming column in all holes greater than the burden.  The height of stemming column should be 1.2 to 1.5 times the true burden in all holes.

A good stemming material should retain bore hole pressure till the burden rock starts to move.  Dry angular materials under the effect of the impulsive gas pressure tends to form a compaction arch which locks into the wall of a blast hole, thus increases its resistance to ejection.  In general drill cutting is better stemming material as compared to sand and should be preferred except in case of watery holes.  In case of watery holes only sand free of clayey materials should be used as stemming material.

If  flyrock is originating from the face and flying far distance, it could be an indication that too little burden is used or that mud seams or other geological discontinuity are prevalent.  Most flyrock however, is not produced from the face., It is produced from the top.

When the flyrock towards the face side is also to be contained, the blasting should be done using the technique of buffer blasting along with muffling.  Buffer blasting is a technique in whih a buffer of blasted rock of 4 to 6m thick shluld be left against the next round of blast.

Muffling or covering of holes including entire area to be blasted is one of the most common method to contain the distance of travel of flying fragments particularly when blasting is done within the danger zone.

            In mining blasts, the most common practice is cover the blast using wire mesh of 50 mm x 50 mm to 75 mm x 75 mm.  Gunny bags and cartridge empty boxes 4 to 5 numbers 
are filled with sand or drill cutting and place over the wire mesh.  Sometimes the entire area to be blasted is covered by old belt conveyors over the wire net which was found to be more effective as compared to wire nets alone.  Gunny bags filled with sand, free of pebbles, weighin at least 30 to 40 kg are placed over the belt conveyor which is placed over the wire nets at an interval of 2 in between and within the rows.  This method will contain the vertical fly to a great extent.

Flying fragments is excessive when blasting is done in shallow holes and where bench height or hole depth is less than two times the burden.  Therefore for controlling flyrock, the bench height must be greater than two times the true burden and preferable three times the burden.  The fly rock is also excessive in watery holes.

The contractor shall establish by trial blasting suitable technique for the control of flyrocks wherever necessary.  The technique adopted shall be got approved from the Engineer.  For excavation within the danger zone , the prior approval of the blasting methods shall be obtained from the chief Engineer 

(5)
All items of rock excavation rates to include cost of controlled blasting for minimising rock damage.
The contractor shall quote his rates for items of rock excavation in schedule B inclusive of the cost of controlled blasting to minimise rock damages as per the technique described in para (2) above.  The payment for carrying out controlled blasting for minimising the rock damages will not be made separately.  The controlled blasting to minimise the rock damages all along the canal in all chainages and in all foundation excavations of structures shall be deemed as part of excavation itself.

(6)
payment for controlled blasting to control vibration and fly rock in certain specified reaches.
The additional earth work item towards hard rock excavation under controlled blasting(HRCB) to control vibration and fly rocks in the vicinity of the high tension power lines structures and village/town limits in respect of main canals, large distributaries and foundations and structures , is provided for in Schedule B.  The chainages of canal and foundations reaches between which HRCB is to be executed shall be mentioned and shown in tender drawings.  the contractor shall quote his rates for excavation in hard rock requiring control blasting considering all the necessary controls and precautions to be taken. This item is related payment is admissible for excavation in hard rock only.   It is not permissible in soft rocks excavated with or without blasting not withstanding the fact that the control of  blasting to control vibration  & fly rocks  might have been involved.
Even in the chainages specified in schedule B, the controlled blasting to control fly rocks and vibrations shall be taken up only after obtaining prior approval of the Chief Engineer.

1.8
Classification of excavated materials.

1.8.1
Classification
All materials of excavation shall be classified by the Engineer-in-charge in he following groups.

(a)
Soil
This shall include the following:



I.
Ordinary soils, viz.  vegetable or organic soil, turf, sand, silt, loam clay, mud, peat, black cotton soil, soft shale, loose murrum, a mixture of all these and similar materials which yield to the ordinary application of pick and shovel rake or other ordinary digging implement.  Removal of gravel or any other nodular material having diameter in any one direction not exceeding 75 mm.  occurring in such strata shall be deemed to be covered under this category.



II.
Hard soils viz. stiff/heavy clay, soft shale, or compact murrum requiring grafting tool or pick or both shovel, closely applied.



III.
Gravel, cobble stone, soft laterite, kanker and boulders having maximum diameter in any one direction upto 520 mm.



IV.
Soft conglomerate, where in stones may be detached form the matrix with picks ;



V.
Soling of roads, water bound macudum layers, asphalted roads.



VI.
Lime concrete and stone masonary in lime mortar or in lean cement motar.



VII.
Marshy soil excavated below the original ground level of marshers and swamps and soils excavated from other areas requiring continuous pumping or bailing of water.



VIII.
Generally any material which requires the close application of picks, or scarifiers to loosen and not affording resistance to digging greater than any item mentioned in (I) to (VII) above.
                          KARNATANA NEERAVARI NIGAM LIMITED

[image: image1.png]IDr S . Subre amanva. | 18
:

A - T
\Lan&z:ms Ihnrector,

s

No. KNN.OI.TUT.GL.VOL.J. 83< Date:6-6-2003

To.

1. Chief Engineer, KNNL, I (V)
Belgaum.

2o XX XX

Dear Srir, c
i The issue of stacking of muck arising out of hard rock blasting was discussed in
the 35" meeting of TSC held on 30 May2003. As of now the excavated muck is being
dumped near the canal without any stacking or classifying the muck into rock and soil.
As per the tender norms, the contractor is expected to stack the excavated hard rock.
Dunng the discussions all the 4 Chief Engineers informed that there are practical
~difficulties in separating the rock from the muck and stacking it. As this is not being
done. an amount ranging from Rs.7.00 io rs.9.00 depénding on the tender rates, is being
deducted by the Executive Engmeers towaifds dispensing of stacking. The Chairman.
ISC observed that non stacking of the Hard rock has led to major complications and
several enquiries also. Therefore, he decided that a circular must be sent to all Chief
Engineers to ensure that the excavated hard rock is stacked at the project site .He clarified
that the stacking could be cubical or conical, but it must be in a measurable shape of size.
The observations made by the Chairman and other members of TSC must be
scrupulously practiced as this will be helping co-relating with excavated structural
measure. In case the contractor fails to stack the material, then the work of stacking must

be got done by different agency at the risk and cost of the original contractor.

Yours faithfully,

Sd/-
(Dr.S.Subramanya)
Managing Director.

- Contractor Executive Engineer.





(b)
Soft rock with or without blasting

This shall include



i)
Highly disintegrated granite, trap or lime stone where the rock material is completely disintegrated except for a few unweathered rock fragments.



ii)
Sand stone, hard laterite, laminated limestone, heavily jointed trap, breccia, red bole, hard shale, hard conglomerte and moderately to highly weathered granite.



iii)
Closely jointed fissured and fractured hard rocks.



iv)
Unreinforced cement concrete beds of lean proportions upto and including C.C. 1 : 3 : 6 and stone masonry in C. M. 1 : 3 or of richer mix laying below ground level.



v)
Generally any material or combination of materials which requires excavating efforts similar to excavation of items (i) to (iv) above.




Soft rocks are of such hardness that they can not be excavated by picks and hand shovels. They may be either (a) quarried or split with crow bars, or (b) excavated by drilling and blasting, depending upon jointing pattern, the degree of weathering and moisture content.


(c)
Hardrock with blasting / CONTROLLED BLASTING


This shall  include



i)
Massive and sheet rock formations of lime stone, granite, quartzite, trap, dolerite and pegmatite



ii)
Slightly weathered to fresh hard rock formation of solid rock of trap, lime stone, granite and quartzite &dolerite pegmatite ,gneiss and any other hard rock formation



iii)
The hard rock boulders of size more than 520mm (0.14 cum) requiring blasting for removal surrounded by sand or by soft material.



iv)
C. C. of 1 : 2 : 4 proportion or of richer proportion and R. C. C.



v)
Any material requiring excavating efforts similar to items i) to iv) above

1.8.2
Under the hard rock, there may be one more classification for the purpose of measurements and payments, when the schedule - B provides for an item of payment for controlled blasting to control fly rock and vibrations vide para 1.7 (xvi) above.

1.8.3 authority for classifications
The classification of excavation shall be decided by he Engineer-in-charge and his decision shall be final and binding on the contractor.  Merely the use of explosives in excavation will not be considered as a reason for higher classification unless blasting is clearly necessary in the opinion of the Engineer-in-charge.

The excavated materials from hard rock shall be stacked on the site as directed by the Engineer-in-charge for facilitating measurements.  The stacks shall be measured and 40% deducted for voids.  The quantity arrived at by section measurement shall be verified with the quantities of stacks.  

1.9
Excavation for canal
1.9.1
General
(a)
Excavation for canals in rock shall be to the underside of the lining shown on the drawings.  Excavation for canals in materials other than rock shall be left 200mm. above the underside of the concrete lining until immediately before placing the concrete lining. Before placing the concrete lining the sub-grade shall be wetted if necessary and compacted at optimum moisture content and carefully excavated to the underside of the grade M15 concrete lining.  The employer reserves the right, during the progress of the work, to vary slopes of excavation and the dimensions dependent thereon.

(b)
Blasting shall be done in such a manner so as not to cause over breakage which in the opinion of the Engineer-in-charge is excessive.  Special care shall be taken to prevent over-breakage or loosening of material on bottom and side slopes against which concrete lining is to be placed.  To achieve this techniques for minimising rock damage as specified in para 1.7 (xvi) shall be followed for the sides and bed of canal.  The smooth blasting shall e such that on the finished surface at least 50% of the drill hole surfaces could be seen.  If satisfactory rock surface is not obtained through controlled blasting the final cutting may be by chiseling or with the help of pavement breakers.  All these operations shall be carried out at contractor's cost without any claim for separate payment.

If excavation is required to be done within 50 meters from existing transmission / power lines or 300 meters from village limits and if it is not considered expedient by the department to shift the power lines or the village to safer distances or otherwise extend protection, the excavation shall be carried out with extra care to control vibrations and fly rocks as specified in paras 1.7. xvi(3) and 1.7 xvi(4) and the payment are regulated as in para 1.7xvi(6).

(c)
Except the areas of rock, all areas to be excavated for canal sections shall be prewetted so that at the time of excavation moisture content shall be about optimum.  However, in case the excavated materials from canal is not to be used for embankment, such prewetting need not be done.

(d)
The contractor shall not be entitled to any additional rate above the rates quoted in schedule-B on account of the requirement for allowing additional time for drying, stockpiling and rehandling the excavated material which have been deposited temporarily and stock-piled for re-use.
1.9.2
Conveyance and disposal of excavated materials
The usable excavated material available from the canal excavation shall be used in the appropriate zone of the canal embankment by conveying the same with all leads and lifts. Lead charges for 50 mtrs., are included in the excavation items and the additional lead charges, if any, shall be included in the respective items of embankment. If usable excavation material is in excess of the requirements of banking the same shall be used for the construction of approaches to the road bridges and for selected bedding materials and backfill around structures for which payment will be made at the rates entered in schedule-B, remaining material from the excavation shall be used to strengthen the embankment on either side of canal, or deposited in low areas on either side of canal to backfill borrow pits or spread in other approved location as directed by the Engineer-in-charge.  Usable rubble available from hard rock excavation shall be sorted out and arranged in separate regular stacks without any extra charges as and where directed by the Engineer-in-charge. The balance excavated stuff will be deposited in spoil banks.  The spoil banks shall not be constructed continuous.  A gap of 10 mtrs., shall be provided at 150 mtrs., interval.  Spoil banks shall not be allowed within 30 mtrs., on either side of the structure on both the banks of canal unless otherwise directed by the Engineer-in-charge.

1.9.3
dewatering canal trenches and excavation under wet conditions
Water encountered in canal excavation shall be diverted to nearby drain and nalas by cutting an open channel within the canal section to be excavated.  When the drain / nala bed is higher than the encountered water level this water shall be evacuated into the nala by pumping and no separate payment will be made for dewatering by pumping.  No distinction shall be made in payment whether the material being excavated is dry, moist or wet.  Removal of accumulated silt, slush and dewatering shall be done by the contractor, without any extra cost till the work is finally handed over to the Department or till the expiry of the contract period, whichever is earlier.

1.9.4
over excavation
Over excavation caused by the contractor beyond the limits shown in the drawings for any purpose or reason, except as directed by the Enginer-in-charge shall not be measured and paid for.  The over excavation shall be rectified at the expense of the contractor by filling and compacting with suitable soil in the case of excavation in soils.  The over excavation in rock of canal bed and side slopes shall be back filled with cement concrete 1 : 5 : 10, if the over excavation is within 15 cms and with U.C.R. masonry in C.M. 1 : 5 proportion, if the over excavation is more than 15 cms. The over excavations  in case of canal embankment should be filled with respective materials excavated and should be compacted.  The cost of back filling the over excavation will be considered as included in the rate quoted for excavation items and no separate payment will be made for this.

1.9.5
tolerance in alignment and grade
Departure from established alignment :       
 + 20 mm on straight section.

                                                                     
 + 50mm on tangents.

                                                                      
+100 mm on curves.


Departure from established grade :
  
+ 20 mm

1.9.6
Pay line
(a)
Pay line is the limit of excavation as required by design without any allowances for over breaks.  The canal shall be excavated as indicated on drawing or as directed by the
Engineer-in-charge excavation.

(b)
In case of changes in canal section and side slopes, the contractor shall carry out work at the rates quoted for the item without claiming any extra rate because of these changes.  Modifications in the slopes prescribed will however, be intimated to the contractor in writing by the Engineer-in-charge.

1.9.7
measurement and payment

The payment will be made on volumetric basis for the quantities excavated to the required extent.  before commencement of excavation The cross sections shall be taken and plotted. on this cross sections the section of the excavation as approved shall be plotted .as excavation progress at the time of preparation of each RA bill ,the measurement taken shall be plotted on the cross section.  Quantities of excavation for the purpose for payment shall be limited to approved cross section. On the completion of the  excavation, measurement shall be take of the excavation done and plotted on the cross section. The payment shall be limited to the quantities worked out based on the approved section of  excavation. In this cross sections ,classifications of STRATA as actually done for the purpose of measurements shall be shown marked in different colors . the quantities of excavation done beyond the approved section shall be treated as over excavation and dealt with accordingly .the payment shall be made for the quantities of excavation limiting to approved section and as for quoted rates in schedule B . The rates for excavation of canal is inclusive of dewatering and desilting the canal section during excavation till the final profile is excavated. The rate for excavation include the conveyance and deposition of excavated materials for use in the works and / or for disposal in spoil banks and where so directed, placing the materials for bank work in layers of specified thickness within leads upto 100 mtrs. and all lifts and all incidental charges. It also includes cost of backfilling over excavation if any.  The payment for excavation will not be made in full until over excavation are satisfactorily backfilled.

1.10
Excavation for structures

1.10.1
general
(a)
The foundation levels shown on the plans accompanying the tenders or in the detailed drawings furnished at the commencement of work are tentative and the actual levels will be decided by the Engineer-in-charge on the basis of actual site conditions revealed after opening of the foundation.

          (b) Blasting shall be done in such a manner as not to cause over breakage which in the opinion for the Engineer-in-charge is excessive. Special care shall be taken to prevent over breakage or loosening of material on bottom and side slopes against which concrete is to be placed. To achieve this technique for minimising rock damages as specified in para 1.7.xvi(2) shall be followed on the sides and if found necessary the final cutting in foundation bed shall be carried out by chiseling or with the help of pneumatic pavement breakers for which no extra rate will be payable.   
c). for excavation of hard rock under control blasting (HRCB) to control vibration and fly rock while blasting in the vicinity of high tention power line and village /town limits  the procedure detailed under para 1.7(6) holds good for this case also 

(d)
The quantities to be paid will be to the dimensions shown on the drawings or instructed in writing by the Enginer-in-charge.

(e)
The recommended side slopes for pay lines are considered safe without shoring and strutting.  However, if necessary arises the contractor shall provide shoring and struting without extra costs.

(f)
Whenever water is met with during ecavation for structures, dewatering shall be resorted to by the contractor.  The rate for the excavation for structures includes the cost of dewatering and desilting.  No extra claim for dewatering and desilting will be entertained.

(g)
Usable material removed from the excavation for structures shall be used for backfill and embankment, otherwise it shall be disposed of as directed by the Engineer-in-charge.

1.10.2
over excavation
(a)
Over excavation performed by the contractor beyond the limits shown on the drawings for any purpose or reason, except as directed by the Engineer-in-charge shall not be measured. The over excavation in the bed shall be rectified at the expense of the contractor by filling back with same grade of conrete as that specified for leveling course.  In the case of over excavation of the sides, the same shall be filled back with suitable soil at the expense of contractor to the same specification as that for the item of back filling in foundation trenches.

1.10.3
Pay line
(a)
Regardless of whether the excavation for construction of any structure preceeds or follows the excavation of the canal at the site of structure, measurement for excavation for structures shall include only the required excavation outside the pay lines for the canal excavations and below the original ground surface, measured to the dimensions and slopes specified below:



Sl. No.
   Strata of Excavation
  Slope for pay line




1.

Soil, murrum

     
     1 to 1




2.

Soft rock


  0.5 to 1




3.

Hard rock


0.25 to 1

(b)
The pay line for excavations of foundations of structures, shall be determined from the bottom edge of the foundations based on the slopes given in sub para (a) above.  Alternatively, steeper slopes can be retained by providing shoring and strutting for which no se1parate payment will be made.  In all cases payment will be regulated for the slopes as mentioned in the sub-para (a) above.

1.10.4
Measurement and payment
(a)
Excavation ordered by the Engineer will be paid for at the appropriate rates quoted by the contractor in the schedule-B.

(b)
The quantity of excavation shall be computed from the initial and final cross section of excavation except that when shoring and strutting are resorted with steeper side slopes than given in para 1.10.3(a), the payment will be regulated as if this excavation is done to the pay line slopes given in that para.  The rates include providing all the materials, tools, plants and labour required for pre-splitting and resorting to controlled blasting technique for hard rock excavation.

(c)
The rates for excavation include all excavation clearing of site, all leads and all lifts, disposal of excavated stuff/material as per the specifications, providing all tools, plants, machinery, material, preparation and maintenance of haul roads, transport material to temporary stockpiles, rehandling of excavated material temporarily deposited in stockpiles to disposal areas or points of final use, disposal of excavated waste materials, maintaining excavated slopes and trenches including dewatering and desilting, diverting surfaces flows etc., the cost of sorting and stacking useful excavated material above high flood levels and all incidental operations required for carrying out the work in accordance with the specifications.

The rate shall also include cost of controlled blasting to minimise rock damages and obtain sound foundation and to control vibration and fly rock except that in certain specified reaches of canal vide para 1.7 xvi(6) and payment towards control of vibrations and fly rock would be paid at the rate quoted for the reach in schedule - B.

1.11
Slips
Slips shall be avoided but if any slip occurs in account of nature of soil or due to failure of slopes in the opinion of the Engineer-in-charge, extra excavation shall be done as directed by the Engineer-in-charge to restore stability. In such case payment for necessary excavation and back filling will be made for this extra work under relevant items.
1.12
Monsoon damage
Damages due to rain or flood either in cutting or in banks shall be repaired by the contractor till the final section is handed over to the department.  The responsibility of desilting and repairing damages due to rain or flood rests with the contractor.  No extra cost is payable for such operation and the contractor shall take all necessary precautions to protect the work done during the construction and prescribed maintenance period.

Section - II

Embankment

2.1
Scope of work
The work to be done under these specification consists of all canal embankments, rockfill embankments, CNS layers backfilling of cut-off trench, earth work for approaches to the road bridges, dyke embankment for nalas/drains, back filling around the canal structures rock toe and filters of different type and sizes. The contractor shall furnish all materials, tools and plants, labour and execute the work satisfactorily.

2.2
Indian standards for reference
1.
IS : 1888-1971

Method of load test on soils


2.
IS : 2131-1963

Method for standard penetration test for soils.

3.
IS : 2809-1972

Glossary of terms and symbols relating to soil 







Engineering.

4.
IS : 4332-1967

Method of sampling and preparation of



(Part-I) (reaffirmed
stabilized soils for testing



1978)

5.
IS : 4558-1983

Code of practice for under-drainage of lined canals

6.
IS : 5529-1969                 Method of test for in-situ permeability test,








code of practice for Part-I is over burden.

7.
IS : 7894-1975

Code of practice for stability analysis of earthen dams

8.
IS : 8237-1976

Code of practice for protection of slope for 







reservoir embankments

9.
IS : 8414-1977

Guidelines for design of under seepage control 







measures for earth and rock fill dams.

10.
IS : 8419-1977

Filteration media - sand and gravel.



(part I)

11.
IS : 8826-1978

Guidelines for design of large earth and rock







fill dams.

In addition to the above, Indian Standards mentioned under para 1.2 of section-I may also be referred to, where relevant.

2.3
Stripping

2.3.1
General
Before the embankment works commence, the base shall be stripped of unsuitable surface soil, including all vegetation, grass, organic matter, bushes, roots and other unsuitable matter and shall dispose off the same as directed with a lead. and all lifts.  Similar operations shall be done in the borrow areas and in such cutting reaches of canal which yield useful embankment materials.  Stripping shall be done as per IS code 4701-1982 or its latest version. (as per Is the depth for stripping for soil containing light grass cover is 5 to 7.5 Cm and for agricultural land 15 to 22.5 Cm.)
2.3.2
Recording of cross section
(a)
After clearing the site for embankment and prior to stripping the natural ground surface cross sections shall be surveyed (as described in para 1.5)

(b)
After stripping is completed, the initial cross section shall be taken as described in para 1.5. The natural ground surface cross sections and initial cross sections shall form the basis for arriving at the quantities of excavation for stripping.

2.3.3
measurement and payment for the seat of embankment.
The payment will be done on the basis of the volume of excavation involved in stripping at the contract price quoted in scheduled-B which includes cost of all labour, implements and plants and all  incidental expenses involved in the work.  No payment shall be made for the stripping of borrow areas.

2.4
Preparation of foundation under embankment
(a)
No materials shall be placed for the earth fill of the embankment until the foundation of the embankment has been dewatered, suitably prepared and approved by the Engineer-in-charge.  All portions of excavation made for test pits or other sub-surface investigations and any existing cavities below the foundations of the embankment shall be filled with soil of same quality as specified for the earth fill and suitably compacted.

(b)
Pools of water shall not be permitted in the foundation of the embankment and any water shall be drained off and cleared prior to placing the first layer of embankment materials.

(c)
Soil foundation
Soil foundations of the embankment shall be scarified and loosened by means of a plough, ripper or any other means to depth of about 15 cms to 20 cms to the satisfaction of the Engineer-in-charge.  Roots or other debris turned up during scarifying shall be removed from the foundation area which thereafter shall be moistened to slightly above the optimum moisture content of the foundation soil and shall be compacted by the compaction equipment to the same degree of compaction as that of the embankment.  The purpose of using higher moisture than optimum is to ensure forcing of the soil into any soft zones existing below the surface.  The first four layers of the fill for the embankment shall be 10 cms.  to 15 cms thick and shall be carefully placed and uniformly compacted to form satisfactory bond between the foundation and the fill.  These layers in the hearting zone should be composed of most impervious materials.  Sheep foot roller shall preferably be used for the compaction of impervious soil and vibratory type rollers for compaction of pervious and semi pervious soils and rock.

(d)
Rock foundation 


i.
The treatment of the rock surface under the embankment shall be so done as to ensure a tight bond between embankment and the foundation.  This shall be attained by the following procedure.



ii.
The area of the rock surface which is to be in contact with the embankment shall be fully exposed by removing all the loose and disintegrated rock leaving a rugged rock surface.  Hard rock projections and overhang shall be knocked off and removed.  If blasting is to be restored to care shall be taken to avoid objectionable shocks to foundation rock.  As far as possible the whole contact area shall exposed at one time to enable examination of the surface characteristics of the rock and for planning the method of treatment.


iii.
If the foundation rock is fairly impervious but has a highly rugged surface, it shall be treated by laying embankment material in 10 cms thick layers at a moisture content slightly above the O.M.C. and compacted with mechanical equipment / pneumatic tampers to ensure that all irregular depressions in the rock surface are filled with soil to create an effective and complete bond.

(e)
Sand foundation
Sand encountered in foundation shall be tested for its natural relative density.  It shall be compacted by any approved methods to obtain a minimum relative density of 70% before the filling commences.

(f)
Payment
No separate payment will be made for the preparation of the foundation under embankment as cost of this operation is deemed to have been included in the respective embankment items.

2.4.1
Back filling of cut-off trenches
(a)
The cut-off trench shall be backfilled with same kind of materials and in same manner, as the earth fill of the impervious core of the canal embankment.  Each layer of the fill shall be continuous and approximately horizontal layer of specified thickness  and compacted under optimum moisture content to the specified degree of compaction.

(b)
During placing and compaction of impervious materials in the cut-off trench where dewatering is involved, the sub-soil water level at every point in the cut-off trench shall be maintained below the bottom of he earth fill until the compacted fill in the cut-off trench at that point has reached a height of 3 mtrs., after which the water level shall be maintained at least 1.5 mtrs., below the top of compacted fill.

2.5
Borrow areas

2.5.1
General
(a)
All materials required for the construction of impervious or pervious zones of embankment and back fill for cut-off trench and structures which are not available from canal excavation, excavation for structure or from excavation of other ancillary works, shall be obtained from the designated borrow areas or as designated by the  Engineer-in-charge in consulatation with field laboratory. The depth of cut in all borrow areas shall be designated by the Engineer-in-charge and the cut shall be made to such designated depth only. Each designated borrow area shall be fully exploited before switching over to the next designated borrow area.  Haphazard exploitation shall not be permitted.  The type of equipment used and the operations in the excavation of materials in borrow areas shall be such as to produce the required uniformity of the mixture of materials for the embankment/CNS layer.

2.5.2
Stripping of borrow areas
(a)
Borrow areas shall be stripped of top soil and any other objectionable materials to the required depth.  Stripping operations shall be limited only to designated borrow areas.  Materials from stripping shall be disposed of in the exhausted borrow areas or in the approved adjacent areas.

(b)
Stripping of borrow area shall not be measured and paid for separately. The cost of stripping is to be included in the unit rate for the respective embankment/CNS layer item in schedule B.

2.5.3
Borrow area watering
(a)
Borrow areas watering shall be done by the contractor wherever necessary and in the manner specified by the Engineer-in-charge.

(b)
The initial moisture content of the material in the borrow areas shall be estimated with the help of laboratory test.  The optimum moisture content for the material in the particular borrow areas shall be determined by field tests.  The additional moisture requirements if any shall be introduced into the borrow areas by watering well in advance of the excavation to ensure uniformity of moisture content.  All care shall be taken to reduce excessive moisture in any of the locations of a borrow area before or during excavation to secure the materials with moisture contents close to the optimum to avoid formation of pools in the borrow areas during excavation operation. drainage ditches from borrow areas to suitable outlets shall be excavated, wherever necessary.  On exhausting all useful materials or abandoning borrow areas the pits shall be fully drained to ensure no ponding of water.

2.6
embankment

2.6.1
General
The embankment may comprise of different zones viz.


(i)
Impervious zone of earth fill of controlled compaction at controlled moisture content.


(ii)
Semi pervious/pervious earthfil of controlled compaction at controlled moisture content, and


(iii)
All in fill of controlled compaction at random moisture content.

2.6.2
Earth fill
1.
Bushes, roots, sods or other organic or unsuitable materials shall not be place in the embankment.  The suitability of each part of the foundation for placing embankment materials thereon and of all materials for use in embankment construction will be determined by the Engineer-in-charge on the basis of field laboratory tests. 
As for as possible levels of embankment along with the cross section shall be the same. any difference in levels between zones if un avoidable shall not exceed the thickness of one layer. Placing of the layers for the embankment portion programmed for construction in the season shall be continuous and approximately horizontal.

2.
Placement of fill within the zones as shown on the drawings shall be performed in an orderly sequence and in an efficient and workmanlike manner.

3.
Chemical and physical tests of the soil in the embankment shall be carried out by the quality control organization of the department to ensure that the soil does not contain soluble lime, soluble salts or cohesion less fines and unsound materials in quantities harmful to the embankments.  Useful materials from canal excavation and excavation of structures and from borrow areas shall be classified, transported and placed in the specified zones of embankment as directed by the Engineer-in-charge.

4.
Normally, the contractor shall utilize not less than 80% of suitable excavated material from the canal and structures to construct embankment, whenever such utilization is economical in the opinion of the Engineer by conveying from the spoil heaps with all leads and lifts as mentioned in schedule B and he will not be authorized to obtain material from borrow areas until he does so.  The balance of soils shall be obtained from borrow areas approved by the Engineer-in-charge.  If the contractor fails to utilize atleast 80% of the usable excavated materials from the canal and structures and obtains instead material from the borrow area, payment for this material shall be made as if obtained from canal excavation within the leads mentioned in schedule-B.  The decision of Engineer about the usability of soils available from the canal excavation is final and binding upon the contractor.

5.
Embankment materials shall be spread in successive horizontal layers extending to full width of the embankment plus 45 cms on either side to facilitate satisfactory compaction in the full designed width.  No payment shall be made for placing the additional 45 cms.  widths or for their subsequent removal. No addition shall be allowed to the slopes of the bank after the bank is raised.  Trimming of inside slopes to final dimensions, lines and grades shall precede the lining work.  This shall be done not more than two days prior to lining.

6.
Thickness of embankment layers may be adjusted by the Engineer-in-charge if the contractor by carrying out trial compaction and requisite tests satisfies the department that the type of compactors used by him provide required density.  The thickness of loose layers in embankment shall be normally as under :

Sl. No.  Type of compaction Machine
  Weight 

      Thickness of loose layer

1.
1.5 mts. Dia.drum sheep foot rollers
6000 kgs./running mrts.
25cms. to 30 cms

2.
1 mtrs. Dia drum sheep foot rollers
3000 kgs/running mrts.
20 cms to 22 cms.

3.
Pneumatic Tamper



................................

7.5 cms to 10 cms.

4.
D. R. R.




10,000 kgs.


20 cms to 25 cms.

5.
Vibratory roller



................................

30 cms to 45 cms.

7.
No embankment layer shall be laid until the previous layer is properly watered, compacted and tested as per requirement.  The work of spreading and compaction shall be so adjusted as not to interfere with each other and in such a way that neither of the operations is held up because of non-completion of the rolling and watering.  If the work is held up due to failure of machinery, no claim whatsoever will be entertained even in case of machinery is supplied by the department.  The surface of embankments shall at all time of construction be maintained true to required cross section.

8.
The distribution of materials in each layer shall be such that the compacted materials will be homogeneous and free from lenses, pockets or other imperfections The excavating and placing operations shall be such that the materials when compacted will be blended sufficiently to secure the best practicable degree of compaction, impermeability and stability.

9.
The material of the earth fill zones of controlled compaction and moisture content shall be compacted to a density as specified on the drawings but not less than 96% of the standard proctor density.

10.
In the above zones, no lumps or stone or pebbles having larger dimension than 7.5 cms in impervious core and 13 cms.  in pervious/semi pervious zones shall be permitted.  The total percentage of lumps or stones or pebbles of permissible size shall not exceed 5% in the case of impervious core and 15% elsewhere.  The percentage is in respect of every 3 cubic meter of batch material conveyed to the site of placement.

11.
The homogeneous section for canal embankment shall be provided in the reaches where design requirements are met with without hearting. The soil for the embankment shall generally be in accordance with recommendations contained in IS : 8826-1978 (para 8).  The available coarser and more pervious material shall be placed near the outer slopes in order to have increasing permeability from inner to outer side.

12.
The impervious hearting zone wherever shown in the drawings shall be constructed of material having required percentage of clay so that it can be compacted at optimum moisture content by suitable compacting equipment to achieve not less than 96% of the standard Proctor density.  Water tightness of material shall be checked by carrying out permeability tests both at the site and laboratory.  Permeability of impervious materials shall not be greater than
30 cms/year.

13.
The casing zone shall consist of material which provides support to impervious core under various conditions of saturation and draw down.  The distribution of material shall be such that the compacted material shall be homogeneous, free from cracks, pockets or other imperfections.  The excavating and placing operations shall be such that the material when compacted shall be blended sufficiently to secure the best practicable degree of compaction, impermeability and stability.  The casing material should normally have a standard Proctor density not less then 1.75 gms/cc.
14.
All suitable material with dry density greater than 1.35 gms/cc.  Shall be used in all-in-fill zone. Suitable sub-zones shall be formed within the all-in-fill if so directed by the Engineer-in-charge, by depositing materials of different type, texture and particle size in different sub-zones.  In general, fragments of  smaller size shall be deposited towards the inner slope and larger fragments towards the outer slope of all-in fill.  Formation of service roads and inspection paths in reaches of full cutting will be treated as all-in-fill and will be paid for accordingly.
15.
The top surface of the bank shall be leveled with a gradient of 1 to 80 away from the inner edge to facilitate proper drainage.  The canal embankment shall be constructed to the top width and height equal to designed height shown on the drawing, plus 2.5% of the designed height to allow for settlement.  The embankment width, at various levels should be regulated accordingly.  However, the bottom width of embankment shall as shown on the drawing or as directed by the Engineer-in-charge.

16.
For proper bond between embankment placed in a previous season with the current embankment, work shall be carried out and finished as under :



i.
Where an existing embankment is to be extended horizontally it shall be cut to a slope not steeper than 1 in 3 and the surface so prepared shall be scarified loosened atleast to a depth of 15 cms and wetted.  Following, the embankment material shall be laid in layer and compacted to the required degree of compaction.



ii.
If the old bank is to be raised vertically, vegetation shall be cleared followed by scarifying, and watering and placing of the new earth layer as specified above.  Raising shall be done after the bottom layer is tested.  No extra payment will be made in this regard for the operations of clearing, scarifying and watering etc.



iii.
The surfaces which are damaged due to rain shall be repaired by filling with proper material duly compacted by tampers.

17.
The finished fill shall be free from lenses, pockets, streak of layers of materials differing substantially in texture or gradation from the surrounding materials.  Successive loads of the materials shall be dumped on the earthfil so as to produce best practicable distribution of the materials subject to the approval of the Engineer-in-charge.
2.6.3
Moisture control


i.
Prior to and during compacting operations the material in each layer of earthfill zones of controlled compaction and moisture content shall have optimum moisture content. The permissible variation in the OMC is   +/-3.
ii.
As far as possible, the material excavated from the borrow area shall have adequate moisture content.  If additional moisture is required, it shall be added preferably at the borrow area and only to a limited extent, if required, on the embankment by sprinkling water before placement.  If moisture content is more than required, the material shall be allowed to dry before compaction.  The moisture content shall be uniform throughout the layer of material for which plough, disc harrowing or other methods of mixing shall be applied. If the moisture content is more than the required moisture content specified above or if it is not uniformly distributed throughout the layer, rolling shall be stopped and shall be started again only when the above conditions are satisfied.

2.6.4
compaction


i.
Material shall be placed in layers of specified thickness as shown in the table under para 2.6.2(6).  the proper moisture content where prescribed shall be uniformly distributed through out the material, before it is compacted.  Compaction shall be done in strips overlapping not less then 0.30 mtr.  The compacting equipment shall travel in a direction parallel to the axis of the canal. Turns shall be made carefully to ensure uniform compaction.  Each layer of soil placed in the bank as specified above shall be compacted with 8 to 10 tonnes power rollers or suitable crawler tractor drawn, heavy sheep foot rollers.  The compaction shall have to be uniform over the full width of the bank.  the roller shall be made to travel over of the entire designed width of each layer so that the soil is uniformly compacted to the required degree and it leaves no visible marks on the surface.  Where flat roller are used, the surface of each layer of compacted materials shall be roughened with a horrow or thoroughly furrowed/pick-marked as directed before depositing the succeeding layer of materials and care shall be exercised to avoid the occurrence of horizontal seams.



ii.
In those parts of the structure which are inaccessible to the specified rolling equipments, or around and in contact with structures and in proximity to structures, where the rolling equipment is not permitted to operate, compaction shall be accomplished by mechanical or pneumatic rammers of approved type as directed. Rollers shall not be permitted to operate within 0.60 meter of concrete or masonry structures and the earth fill within this distance shall be tamped by mechanical or pneumatic rammers.  All materials to be so tamped shall be spread in layers.  7.5cms to 10 cms.  thick when loose and the moisture content of the material and the amount of tamping shall be such as to produce a degree of compaction equal to the specified degree of compaction for rolled fill portion Special care shall be exercised to obtain good contact and bond with surface of concrete or masonry structures.



iii.
Where canal embankment covers barrels of cross drainage structure first 45 cms. of the embankment shall be compacted with pneumatic hand tempers in loose layers 7.5 cms. to 10 cms. thick.  Further fill shall be compacted by using suitable light rollers to avoid damage to the structures, by adjusting the thickness of layers until sufficient height is achieved to permit compaction by heavy rollers.  Density test shall be conducted from time to time on site to ascertain whether the compaction is attained as specified above.  Separate tests shall be conducted for each layer of hearting and casing zone of embankment at least one field density test shall be taken in each zone for every 30 mtrs. or less of compacted earth work.  
A minimum of three density tests one is hearting one in inner casing and one on outer casing shall be taken per day.  IN case the specified densities are not attained, suitable measures shall be taken by the contractor either by moisture correction or by removal and relaying of layer or by additional rolling so as to obtain the specified density which shall be checked again at the same locations.  In addition, tests shall also be carried out at the limits of the embankment and adjacent to filters at the discretion of the Engineer-in-charge.  Necessary unskilled labour required for collection of samples shall be provided by the contractor at his cost.  However, testing charges shall be borne by the department.

iv.
Atleast three standard proctor tests shall be carried out at regular intervals for hte material to be used to account for variation in the borrow area material as well as excavated material.  Wherever material from different sources are used for embankment i.e. material from borrow areas or from excavation, atleast three tests shall be carried out to determine standard proctor density of each material.

v.
The department might review the design if necessary on examination of density and other test results and the contractor shall have no claim arising out of such a review and consequent change if any in the design.

vi.
Where compaction of cohesion less free draining materials such as gravel is required, the materials shall be deposited in horizontal layers and compacted to the the specified relative density.  The excavating and placing, operations shall be such that the material, when compacted, shall be blended sufficiently to secure the highest practicable unit weight and best stability. Water shall be added to the materials as may be required to obtain the specified density by method of compaction being used.

2.6.5
Compaction of all-in fill
The all-in-fill zone of the bank wherever shown in the drawings or instructed to provide, shall be formed in layers of uniform thickness and for the full width of zone.  The thickness of loose layer shall not be more than that given in the table in Para 7 in clause 2.6.2.  When construction of controlled earth fill zone proceeds the formation of the all-in-fill zone, the slope of the earth fill zone at the junction shall be stepped if so directed to ensure proper bonding between the two zones.

All clods and lumps of soil shall be broken to a size not exceeding 7.5 cms.  The finer of the materials available shall be deposited on the inner side and the coarser materials towards the outside of the embankment.  Each layer shall be well compacted by the flat rollers, sheep foot roller vibratory rollers, crawler tractor or by combination of any of the above as is best suited to the type of the fill material, as directed.  The minimum relative density of the compacted material shall not be less than 70% of the dry density as determined in laboratory tests in the case of cohesion less materials.  In the case of cohesive materials, the degree of compaction should not be less than 96% of the proctor's density.  A minimum number of passes of the compacting equipment would be prescribed and followed to obtain optimum compaction.

2.6.6
Laying and compacting cohesive non-swelling material

i.
where the canal is excavated through soils, a layer of cohesive non-swelling (CNS) material shall be placed between the expansive soil and the concrete lining in accordance with paragraph 5.2 of IS : 9451-1985.  The CNS material shall have the following properties :

- Gradation


Clay (less than 2 micron)
15 to 20%



Silt (0.06 mm.- 0.002 mm.)
30 to 40%



Sand (2mm.-0.06.) 
30 to 40%



Gravel (Greater than 2 mm.)
0 to 10%

- Index properties


Liquid limit             -
less than 55% but greater than 30%



Plasticity Index      -
less than 30% but greater than 15%

ii.
If the CNS material does not conform to above properties, it should be suitably blended with suitable soils to achieve the properties as directed by the Engineer-in-charge.

iii.
Immediately prior to placing the first layer or CNS material, the surface of the excavation and embankment to receive the material shall be adequately wetted, as approved by the Engineer-in-charge.

iv.
After the canal prism has been shaped to a reasonably true and even surface, CNS material shall be placed compacted to not less than 96% of standard proctor density unless otherwise specified, on adequately wet surface in specified layers depending upon the type of compacting equipment deployed.  Each layer of CNS material shall be moistened before compaction.

v.
In case of distributories with smaller bed width in cutting reaches it may not be possible to compact the CNS layer by power rollers.  In such cases the CNS material filled up in the excavated section shall be hand tamped in suitable layers till adequate width is available for compaction, by power rollers.  Further layers shall be compacted by power rollers.  In case of wider section of the distributories, the placing and compaction of the CNS layers shall be done on both the side slopes independently.  After compaction is done, the canal section shall be cut to the required neat lines and excavated CNS materials shall be re-used in further reaches.  Laying and compaction of CNS layers shall be done as per drawings to achieve specified field densities.

2.6.7
 WEATHER CONDITIONS

(a)
Embankment material shall be placed only when weather conditions are satisfactory to permit accurate control of the moisture content in the embankment material. Before closing the work on embankment, in any continuous reach prior to monsoon, the top surface shall be graded away from the canal and rolled with a smooth wheeled roller to facilitate runoff. Prior to resuming work, the top surface shall be scarified and moistened or allowed to dry as the case may require. 


(b)
The contractor shall provide suitable protection works to protect the slopes from erosion due to rain. No payment whatsoever shall be made for providing such protection work and repairing any monsoon damages.

2.6.8   INSPECTION AND TESTS

2.6.8.1  GENERAL

(a)
The Engineer-in-charge would exercise thorough check on the quality of fill material delivered to the embankment and on the degree of compaction. He would further arrange to obtain and record the data of in-situ  properties of the high banks after  compaction, for comparison with design assumptions. To achieve these objectives, a programme of field testing and inspection shall be planned.


(b)
The scope of testing and inspection is as under :



i) 
The quality of materials used for bank work  will be checked periodically.



ii)
Checks on the effectiveness of placement and compaction procedures shall 



be made by field density tests at prescribed intervals.



iii) 
Record tests of compacted fill shall be made at regular intervals

2.6.8.2  BEFORE COMPACTION

(a)
Material delivered to the fill shall be visually examined  and their properties estimated by way of inspection.


Borrow Area


i)
Excavation of borrow areas shall be limited in extent and depth as indicated 



on plans.



ii)
Estimation of moisture content of materials shall be made by visual examination 



and feel. 



iii)
Sample shall be taken for laboratory analysis in case of soil is of different 

characteristics.


(b)
These inspection /checks shall be supplemented by sampling the materials at prescribed intervals and by testing the samples in the laboratory for gradation and moisture content etc. 

Embankment

i. Moisture content tests shall be carried out in the laboratory while placing the fill materials.

ii. Moisture content shall be controlled by adding water or allowing the soil to dry up to the extent required.

iii. It shall be ensured that the methods of dumping, spreading and moisture conditions are such as will result in reducing segregation and variation of moisture content to a minimum.

2.6.8.3 DURING COMPACTION

Inspection during compaction shall ensure:

i. That the layer thickness of the material is as specified.

ii. That the fill is compacted at least upto 96% of Standard Proctor density or as otherwise specified or 70% relative density as the case may be.

iii. That no excessive rutting, waving or scaling of the fill occurs during compaction.

2.6.8.4 AFTER COMPACTION

           The condition of the fill after compaction shall be observed and recorded particularly with respect to rutting or waving.  However, the properties of materials after compaction shall be determined primarily by field density tests.  Routine tests on samples taken from constructed embankment shall include, density tests, and moisture content tests.  The record tests shall include grain size distribution Atterburg limits, permeability & consolidation characteristics.

2.6.9  FREQUENCY OF TESTING

      (a)  Before and after compaction, the sampling and testing of materials shall be done at sufficient frequencies so that effective checks on the full operations are maintained.  Testing frequencies shall be as per standards prescribed by the department.  However, the actual frequencies shall be adjusted to suit to the nature and variability of materials placed and the rate of fill placement as per the directions of the Engineer-in-charge.

      (b)  Testing shall be performed at higher frequencies than those specified above during initial stages of construction in order to establish control and testing techniques.  Testing shall be conducted additionally, as and when required in case of special problems such as variation in the construction materials, in equipment performance and weather.

      (c)  In addition, these tests shall be made

i. In areas where the degree of compaction is doubtful and

ii. In areas where embankment operations are concentrated.

(d)  Locations of likely insufficient compaction shall cover the following or any other areas so determined by the Engineer-in-charge.

i. The junction between areas of mechanical tamping and rolled embankment along structures.

ii. Areas where rollers turn.

iii. Areas where improper water content has been encountered.

iv. Areas where dirt clogged rollers have been encountered.

v. Areas containing materials differing substantially from the average.

2.6.10  RECORD AND REPORT

           The Contractor shall maintain chronological and location wise record of the source of materials and the embankment placing operations in order to have a continuous check on the works.  Thus, it should be possible to have a complete description of materials that has gone into in any portion of the embankment.

2.6.11 PROTECTION

           The Contractor shall take all precautions necessary for the protection of all works by diversion of adjacent streams, surface drainage, rain water etc.  Any damage to earth work due to any reason whatsoever shall be repaired by the contractor at his cost till the work is certified as completed and taken over by the Department.
2.6.12
measurement and payment
i.
Levels of the stripped base of the bank/CNS layer shall be taken before forming the compacted embankment / CNS layer at intervals of 30 mtrs or at closer intervals as may be considered by the Engineer-in-charge.  The bank / CNS layer quantities shall be calculated with reference to these levels.  Levels shall be taken for the compacted embankment / CNS layer to evaluate the quantity of work done.

ii. the bank /CNS layer quantities shall be calculated on the basics of area and the distances of this cross sections by prismatic formula by deduction of quantity on bank work and payment to the CNS neat line profile shall be made the government order regarding shrinkage shall also be adapted 

iii.
In case of curves the quantities will be evaluated along the centroid of sub-zones of cross section and quantities worked out accordingly.

iv.
The unit rate for forming embankment/CNS layer shall include setting out, clearing site, preparation of base for embankment / CNS layer including dewatering and desilting, if necessary, removal of top soil in the borrow area, sorting out materials, dewatering and desilting if required.  Conveying soil with all leads and all lifts including loading and unloading spreading in layers, breaking clods, watering to optimum moisture content wherever prescribed, compacting, hand packing where to optimum moisture content wherever prescribed, compacting, hand packing where specified, sectioning, neat finishing of the bank, maintenance of haul roads, maintenance of embankment / CNS layer during construction, final clearance of work site etc.

v.
Incase of the intermediate running payment bills and the final bill deductions shall be made in the quantity of embankment / CNS layer towards settlement and shrinkage in accordance with the proceeding of the Government of Karnataka given in Annexure D.

vi.
Further, the running bills will be paid at reduced rates as per the scale given below depending upon on the percentage of the quantity of work turned out.

Sl.

Percentage of cumulative total quantities,

Percentage of quoted


No.

Payable under running bills to the total tender

rates




Quantity.


1.

0 to 50







  95.00


2.

50 to 100






  97.5


3.

Final bill on completion of work



100.00

2.7
BACK-FILL IN FOUNDATION TRENCHES AND AROUND STRUCTURES

2.7.1
  GENERAL 



(a) 
The type of material used for backfill and manner of depositing the material, shall be subject to approval. As far as practicable, backfill material shall be obtained from the excavation for structures or from adjacent canal excavation or from excavation of other ancillary works. 


(b)
Back-fill material shall contain no stones larger than 7.5 cms. size, or as prescribed by Engineer-in-charge. 


(c)
The backfill material shall be placed to the lines and grades as shown on the drawings  or as prescribed in this paragraph or as directed by the Engineer-in-charge.


(d)
The backfill material shall be placed carefully and spread in uniform layers of specified thickness and each layer will be moistened and compacted to required degree of compaction at specified moisture contents. The backfill shall be brought up as uniformly as practicable on the both sides of walls and all sides of structures to prevent unequal loading. The backfill material shall be placed at about the same elevation on both side of the pipe portions of the structures and culverts and difference in elevation shall not exceed 15 cms. at any time. The contractor shall be responsible for providing adequate earth cover wherever necessary such as over the pipes or pipe culverts, to prevent damage due to loads of construction equipments.


(e)
If a haul road is built over a pipe, all backfill around and over the pipe shall be placed to a uniform surface and no humps or depressions shall be permitted at the pipe crossings. 

2.7.2
  COMPACTION OF BACKFILL

When compacting soil against abutment of masonry or concrete structures, width to an extent of 0.6 mtr. shall be compacted with pneumatic tampers. Roller shall not be used close to structures to avoid damage. The size and weight of compacting equipment shall depend on nature of material, the height and load assumed in design of a structure. The backfill close to the structure upto the rolled layer shall be compacted in suitable uniform layers, using pneumatic tampers to a dry density of at least 96% of standard proctor. The moisture content of the earth fill placed against the rock or the structures shall be about 2% higher than O.M.C. to allow for penetration into cavities. Compaction at joints of earthwork and backfill around structures shall be carried out with special care without claiming any extra cost.

The back filling above the structure shall be done initially by spreading layers not exceeding in thickness compaction has to be done by pneumatic tamper .this method of back filling is to be continued till the filling reaches a height of not less than 0.6 mts above the highest level on the structure . it is only after this back filling in regular layers and compaction by power rollers in the case of embankment will be permitted. 

2.7.3   MEASUREMENT AND PAYMENT


Measurement for payment, for backfill in foundation trenches and around structures shall be made restricting to the pay lines shown on the drawings. Any over excavation and consequent extra backfill outside pay lines will be at the cost of  the contractor. The payment shall be made on a volumetric basis under the relevant items of schedule – B

.2.8
Rockfill

2.8.1
General
Rock fragments available from the canal excavation shall be used in all-in-fill embankment if found suitable, as per the directions of the Engineer-in-charge. The thickness of loose layer of rock fill shall not be more than 60 cms using well graded rock fragments varying form 0.014 cum (1/2 cft) to 0.75 cum. (1 cubic yard). The rock fill shall be placed or dumped in approximately horizontal layers with finer materials in the interior of the embankment and larger materials towards the outer edge. Voids in the rock fill shall be filled and packed with smaller stones of not less than 7.5 cms in size, in such a manner as to obtain a dense fill with minimum of voids to the satisfaction of the Engineer -in-charge. Compaction shall be done by movement of crawler tractor or loaded tippers. The relative density of the hand packed and compacted rock fill shall not be less than 70%.

2.8.2
Measurement  and Payment

Payment for construction of rock fill section will be made at the unit price per cubic meter quoted in schedule - B. The measurements will be on cross sectional basis of the finished compacted rock fill section taken at an interval of 30 mtrs. or closer interval  as directed  by the Engineer - in-charge.


In case of curves, the quantities will be evaluated along the centroid of each sub-zone of the cross section and the quantities worked out accordingly. 


In case of intermediate payments, 5% deduction in the volume of the rock fill actually constructed shall be made towards shrinkage and settlement.  In the final bill dictions towards shrinkage will be made as per government order ( copy under Annexure D) 

Further, the intermediate payments will be made at reduced rates as per the table given below :
Sl. 

Percentage of cumulative total quantity Payable

Percentage of quoted
No.

under running bills to the total tender Quantity

rates 

1.

0 to 50 






95.00



2.

50 to 100






97.50



3.

Final bill (on completion of work)



100.00

2.9
ROCK TOE

(a)   Materials for rock toe shall consist of suitable free draining rock  fragments, cobbles and boulders. The stones / rubble available from the excavation shall be used. If the materials is not sufficient, stones/rubbles shall be brought from the approved quarries.


The material shall be got approved by the Engineer -in - charge prior to being brought to site. The material shall be clean and well graded consisting principally of  rock fragments. Fragments less than 0.01 cum. shall not be used. Sufficient fine material such as rock spalls, cobbles and coarse gravel to fill the voids among the larger stone shall be used. Use of stones above 0.028 cum is not obligatory. The material shall be selected and placed in such way that the larger stones shall be placed near the outer slope and the smaller ones adjacent to the inner slope. The stones shall near the outer slope and the smaller ones adjacent to the inner slope. The stones  shall be properly hand packed, so as to produce a dense and well graded fill with  no large  voids and cavities. The surface of the outer slope shall be fairly even and uniform.


(b)  Suitable outfall for draining the seepage water collected in the rock toe shall be provided depending upon the site conditions.


(c) The dimensions of the rock toe zone shown in the drawings are tentative and if required, modifications may be ordered by the Engineer during execution of the work. The contractor shall work according to such modifications without any increase in unit rates.

2.9.1
Measurement And Payment 

The item shall be paid on quantity basis for the cubic contents laid at the rate quoted in schedule -B. The quantities for payments shall be worked out from cross sections taken at an interval of 30 mtrs. or closer. The payment will be restricted to the quantities within the lines as shown on the drawing including the authorized modifications thereof.

2.10
Laying of Filters

Filters media shall be provided to the dimensions shown in the drawing or as directed by the Engineer - in-charge. The number of layers, the thickness of each layer and gradation of filter material shall be as specified in drawing or as directed by the Engineer - in-charge. The placing of the filter materials shall be such that the segregation within the layer is prevented. The Filter materials shall be watered and compacted so as to achieve a relative density of not less than 70%. Care shall be taken not to mix up the filter materials of a layer with soil or with filter materials of adjoining layer.


Suitable transition filter is intended to be provided between earth fill and all-in -fill zone consists of less than 50% of minus 80 mm. material. The contractor shall provide the transition filter as shown in the drawing or as directed by the Engineer-in-charge for which payment will be made at quoted rates. Horizontal  filter blanket shall be provided, wherever prescribed,  connecting the inclined filters as shown  in the drawings or as directed by the Engineer-in-charge. Before placing the horizontal filter layers, the foundation thereof shall be cleared and brought to level by filling in depressions (if any) with selected impervious materials compacted at OMC. Each layer of filter media shall be adequately watered and compacted by moving the hauling and spreading equipment over it or by other means approved by the Engineer-in-charge. The rock toe, if prescribed, shall then be laid in such a way as not to damage the filter blanket in any way. 


Inclined filters abutting the outer slope of the impervious core shall be provided as per approved drawings or as directed by the Engineer - in - charge. Filter materials shall be so placed that it conforms to the position indicated in the drawing and the continuity of each layer is ensured. The thickness and location of each individual filter  layer shall be maintained by placing the material between temporarily placed mild steel sheets or wooden boards which shall be withdrawn before compaction. The inclined filter and the embankment material adjacent   to it shall be raised together.

 2.10.1
 Filters Drains

Filters drains shall be provided at suitable locations and to the dimensions shown in the drawing to collect seepage from the embankment and to discharge the same away from the  embankment by suitable means according to the site conditions as directed by the Engineer-in-charge.

2.10.2 
FILTER MATERIALS

(a) The filter materials shall consist of well graded sand, gravel or crusher broken aggregate. The material shall be free from debris, brush wood, vegetable matter, decomposed rock, and other deleterious matter. Sand in filter media shall confirm to the specifications in IS : 383-1970 or its latest version. Silt and clay content in sand shall be less than 5% (IS  : 1498-1970)


(b) 
Filter materials shall not be placed until the sub-grade has been inspected and finally approved by the Engineer-in-charge. The filter material shall be laid in layers not exceeding 15 cms. in thickness  or as prescribed by the Engineer-in-charge. The number of layers, the thickness of each layer and the size of the ingredients shall be as per the final design which will  be furnished to the contractor based on the laboratory test satisfying primarily the following filter criteria : 



i)  
D15(F)   < 4 
 










D 85(B)



ii)
D15(F)    = between 4 and 40









D 15 (B)

Where D 15 and D 85 are particle diameter corresponding to 15% and 85% passing  'F' denotes filter material 'B' denotes base material. The percentage being determined by weight after mechanical analysis. 


(c) 
The gradation curves of the filter material shall be nearly parallel to the gradation curves of the base material


(d) 
The requirement for grading of the filter shall be established by the field laboratory on the basis of mechanical analysis of adjacent materials


(e)
The size and grading of filter material shall generally be as indicated in the drawing. The Engineer-in-charge may at his discretion modify the gradation in the filter layer to satisfy the filter criteria. The contractor shall do the necessary processing of the filter materials at his own cost. 


(f)
The material brought by the contractor to the site shall be tested by the quality control organization of the department in the laboratory at the project site. The result thereof shall be final and binding. All material not conforming to the requirement  so determined shall not be permitted for us on the said work.

2.10.3
MEASUREMENT AND PAYMENTS 

The  quantity of the filter material shall be calculated from initial levels taken at 30 mtrs. or even closer interval if warranted by unevenness of the ground, before and after laying filter material. Payment shall be made on volumetric basis as per the rate quoted in schedule -B.  The rate includes costs of procuring, handling, and placing, watering and compacting the filter material and all incidental operations with all leads and lifts etc., complete. 

2.11
turfing

Turfing the downstream slope shall be done  with locally available approved good quality grass according to the directions of the Engineer-in-charge. Turfing shall be laid on 25cms thick soil of approved quality over the finished embankment face. The rate shall include the cost and conveyance and laying of 25cms thick soil and approved grass and watering. The rate shall also include maintaining the turfing till the end of the maintenance period, including watering and replacement of grass wherever necessary.

 2.11.1
measurement and payment. 

The payment shall be made on the surface areas basis. The slope length shall be measured at intervals of 30mtrs. or at closer intervals as may be directed by the Engineer-in-charge. Payment shall be made after the bed re-established its growth. Payment for this item shall be made on the basis of the unit rate quoted in the Schedule –B.
Section - III
A. CONCRETE LINING 

3.1
SCOPE OF WORK

(a)
Concrete lining shall be done by laying unreinforced cement concrete of required grade with maximum size of aggregate of 20 mm. The concrete used shall be of controlled grade the mix proportion being decided by the preliminary tests. The thickness of lining shall be as shown in the drawing. The thickness of lining generally varies from 7.5 cms to 10 cms depending upon the section of the canal. The canal sections shall be as shown on the drawings. If during construction it is found necessary to alter the canal sections and side slopes or the thickness of lining, the contractor shall be informed in writing of such changes, and he shall execute the work accordingly at the rates quoted in schedule -B without any extra claim on account of changes in the section of the canal and thickness of lining.


(b)
In certain situations such as the reaches where bed filing is more than 3 mtrs, nominal reinforcement is likely to be specified in the bed lining. In such cases, the extra payment shall comprise of only a payment for steel reinforcement at the rates quoted in schedule - B. The concrete of the lining shall be paid at the rates quoted therefore in schedule B irrespective of whether the reinforcements are introduced or not. 


(c)
The scope of work also includes the following :



i)
Preparing the base for lining and laying the concrete lining including dewatering 
and desilting.



ii)
Providing grooves for joints to required depth and width at specified intervals 

as per drawings and as directed by the Engineer-in-charge.



iii)
Providing filter materials of approved quality, where specified as per drawings. 



iv)
Traimming the canal section for preparing sub-grade for concrete lining, in all 

sorts of soil, murrum and rock and back filling the over excavated sections 

with suitable materials including watering and compacting the bed and slopes 

using suitable compacting equipment and dewatering and desilting where 

required.

3.2
APPLICABLE PUBLICATIONS

All concrete, its constituents, methods and procedure of manufacture shall conform to the latest versions of the Indian standard specifications and other publications listed below unless otherwise specified. 

3.2.1
INDIAN  STANDARDS FOR REFERENCE 

1.
IS : 8112-1989

43 grade ordinary portland cement-specification



(First revision) 


2.
IS : 383-1970

Coarse and fine aggregates from natural sources  




for concrete


3.
IS : 456-1978

Code of practice for plain and reinforced concrete


4.
IS : 460-1978

Test sieves


5.
IS : 516-1959

Method of tests for strength of concrete.


6.
IS : 650-1966

Standard sand for testing of cement





   (Reaffirmed 1980)


7.
IS : 1119-1959

Methods of sampling and analysis of concrete


8.
IS : 1489-1976

Portland Puzzolona cement


9.
IS : 1791-1968

Batch type concrete mixers


10.
IS : 2386 : 1963

Methods of tests for aggregate for concrete.




   (Part I to VIII)


11.
IS : 2430 - 1969

Methods for sampling of aggregates for concrete.


12.
IS : 2505 - 1980

Concrete Vibrators, immersion type.


13.
IS : 2506 - 1964

Screed board concrete vibrators


14.
IS : 2580 - 1965

Jute bags for packing cement.


15.
IS : 2722 - 1964

Portable swing weigh - batchers for concrete




(Single and double bucket type)


16.
IS : 3085 - 1965

Methods of test for permeability of cement, mortar and 



concrete.


17.
IS : 3873 - 1979

Code of practice for laying in - situ cement concrete 




  lining on the canals


18.
IS : 4031 - 1968

Methods of physical tests for hydraulic cement.


19.
IS : 4032 - 1968

Methods of chemical analysis of hydraulic cement



  (Reaffirmed 1980)


20.
IS : 4558 - 1983

Code of practice for under drainage of lined canal.


21.
IS : 4634 - 1968

Method of testing performance of batch type concrete 



mixers. 


22.
IS : 4656 - 1968

From vibrators for concrete


23.
IS : 4845 - 1968

Definitions and terminology relating to hydraulic 





cement.


24.
IS :  4925 - 1968
Concrete batching and mixing plant.


25.
IS :  4926 - 1976 
Ready mixed concrete.


26.
IS :  5256 - 1968
Code of practice for sealing joints in concrete lining on 



canals.


27.
IS :  5512 - 1983
Flow table for use in tests of hydraulic cement and 




pozzolonic materials


28.
IS :  5513 - 1976
Vicat apparatus


29.
IS :  5515 - 1983
Compaction factor apparatus.


30.
IS :  5529

Code of practice for in - situ permeability tests.


31.
IS :  5640 - 1970
Method of test for determining aggregates impact value 




   of coarse aggregates.


32.
IS :  5816 - 1970
Method of test for splitting tensile strength of concrete 



cylinders.


33.
IS : 5889 - 1970

Vibratory plate compactor.


34.
IS : 5892 - 1970

Concrete transit mixers and agitators.


35.
IS : 6461 - 1972

Glossary of terms relating to cement concrete





 aggregates, 
materials etc. 


36.
IS :  6923 - 1973
Method of test for performance of screed board concrete 



vibrator.


37.
IS :  6925 - 1973
Method for test for determination of water soluble  





chlorides in concrete admixtures.


38.
IS :  7245 - 1974 
Concrete Pavers


39.
IS :  7320 -1974

Concrete slump test apparatus.


40.
IS :  7861

Code of practice for extreme weather concreting


41.
IS :  7861-1971

Recommended practice for hot weather concreting 


(Part I)

 
(Part II  - 1981) 

Recommended practice for cold weather concreting 


42.
IS :  8041 - 1978
Rapid hardening Portland cement.


43.
IS :  8043 - 1970
Hydrophobic Portland cement.


44.
IS :  8112 - 1976
High strength ordinary Portland cement


45.
IS :  8142 - 1976
Method of test for determining setting time of concrete by 



penetration resistance. 


46.
IS :  9013 - 1978
Method of making curing and determining compressive 



strength of accelerated cured concrete test specimen. 


47.
IS :  9103 - 1979
Admixtures for concrete. 


48.
IS :  9284 - 1979
Method of test for abrasion resistance of concrete.


49.
IS :  3860 - 1966
Pre-cast concrete slabs for canal linings.


50.
IS :  4969 - 1968
Method of test for determining flexural strength 





of pre-cast concrete slabs for canal lining. 

3.2.2
OTHER PUBLICATIONS

1.
Concrete Manual (latest edition)


U.S.B.R.


2.
American Society for Testing of Materials
C-491-80 water reducing agent


3.
Manual of Canal lining



C.B.I. & P. 

3.3
CLEARING SITE 

The area proposed for lining the canal as a whole shall be cleared of all objectionable material. Any waste material obtained from such site clearance shall be disposed off in a manner directed by the Engineer - in-charge. The cost of this operation shall be deemed to have been covered under the rates quoted for canal lining. 

3.4
PREPARATION OF SUB-GRADE FOR CONCRETE LINING 

3.4.1
GENERAL

A sound and firm bed for lining shall be obtained by suitably preparing the sub-grade as 
follows : -  


(a)
As specified in Para 1.9.1  the last 200 mm of excavation in soils and soft rock will be carried out immediately before placing the concrete lining. Prior to this excavation, the sub - grade soil will be scarified and wetted if necessary  and compacted at optimum moisture content. The compacted sub-grade, thereafter shall be trimmed and dressed to required profile.


(b)
If there are over excavations, the back filling will be carried out as specified in Para 1.9.4. which gives suitable procedure of back filling the over excavation of soils and of rock. If at any point the sub-grade consisting of earth is disturbed or loosened, it shall be moistened, as required, and thoroughly compacted by tamping, rolling or other approved methods to form firm foundations for placing the concrete lining. In case of excavation in soft or hard rock, all loosened and disturbed sub-grade will be knocked out and removed and the excavation, if any so caused shall be treated as specified in Para 1.9.4.


(c)
All loose materials shall be removed at the end panels of existing lining against which lining is to be placed under the specifications, and all voids beneath  the existing lining shall be refilled and thoroughly compacted. 


(d)
Suitable material trimmed from the canal shall be used for canal embankments, for road embankment, for back fill around structures or for bedding material. Where material suitable for bedding as determined by the Engineer-in-charge is encountered during trimming operations and cannot be placed in one continuous operation, such material shall be stockpiled along the right of way where designated by the Engineer - in - charge. 

3.4.2
TOLERANCE IN PREPARATION OF SUB-GRADE

Excavated profile provides the final base for lining and departure from the lines show on the drawings shall not exceed : 






Alignment

20 mm on straight section








50 mm on tangents








100 mm on curves


Departure from levels shown on the drawings  

20 mm 


The above tolerance shall be negotiated gradually through smooth transition in a length of 30 mtrs. 

3.5
MATERIALS

3.5.1
CEMENT 

a)
Cement  shall be 43 grade ordinary Portland cement'


b)
Sampling and testing will be done by and at the expense of the KNNL. No cement shall be  used  until notice has been given that the test result are satisfactory. Cement older than 90 days shall not be used unless test results satisfy the minimum strength requirements. The 43 grade ordinary Portland cement shall, for its physical and chemical requirements conform to IS : 8112-1989 ordinary Portland cement ( First Revision) 

3.5.2
FINE  AGGREGATE


i. 
GENERAL

All aggregates shall conform to IS : 383 - 1970 and its latest edition and shall  be proposed as directed by the Engineer-in-charge. Sand shall be natural sand from river bed, and the maximum size, shall be limited to 4.75 mm (3/16''). Fine aggregates will be tested  by the Engineer-in-charge for their gradation, specific  gravity, water absorption, fineness modules, soundness, petrography’s analysis, deleterious constituents and alkali - aggregate reactivity.


ii.
QUALITY 


(a)
Sand shall consist of hard, dense, durable and uncoated siliceous gritty materials. It shall be free from injurious amount of dust, lumps, soft and flaky particles, shale, alkali, organic matter loam and other deleterious substances. The maximum percentage of each of the deleterious substances in sand as delivered to the mixer  shall not exceed the following  values:


Material passing : IS No. 8.
 (BSS No. 200) 

:  3.0 percent by weight 


Clay lumps







:  1.0 percent by weight 


Cinders and clinkers





:  0.5 percent by weight 


Mica








:  2.0 percent by weight 


Total of all deleterious substances including alkali,






 mica coated grains, Soft and flaky particles, loams etc.
:  5.0 percent by weight 



(b)
Sand shall be free from injurious amount of organic impurities and sand producing a colour darker than the standard in the calorimetric test for organic impurities shall be rejected. 


iii.
GRADING 


Sand shall be well graded so as to impart good workability and good finishing. Sieve analysis of natural sand shall conform to the following limits of gradation. 
	IS Sieve Designation
	Percentage passing for

	
	Grading

Zone I
	Grading

Zone II
	Grading

Zone III
	Grading

Zone IV

	10 mm
	100
	100
	100
	100

	4.75mm
	90-100
	90-100
	90-100
	90-100

	2.36mm
	60-95
	75-100
	85-100
	95-100

	1.18mm
	30-70
	55-90
	75-100
	90-100

	600 micron
	5-34
	35-59
	60-79
	80-100

	300 micron
	5-20
	8-30
	12-40
	15-50

	150 micron
	0-10
	0-10
	0-10
	0-15



The grading of fine aggregates, when determined as described in IS - 2386 (Part-I) 1963 shall be within the limits given in the table  4 of IS : 383 and shall be described as fine aggregates, Grading zones, I, II, III, IV. Where the grading falls outside the limits of any particular grading zone of sieves other than 600 micron IS sieve by a total amount not exceeding 5% it shall be regarded as falling within that grading zone. This tolerance shall not  be applied to percentage passing the 600 micron IS. Sieve or to percentage passing any other sieve size on the coarse limit of Grading Zone I or the finer limit of Grading Zone IV.


iv. 
STORAGE 

All sand shall be stored on the site of work in such a manner as to prevent intrusion of foreign matter.

3.5.3 
COARSE AGGREGATE 


i.
GENERAL


(a)
Coarse aggregate for concrete shall consist of clean, hard dense, free from vegetation and durable, crushed metal or gravel. Predominantly flaky aggregates shall not be used. All coarse aggregates shall be washed and / or screened by the contractor, if required. The percentage of deleterious substance in coarse aggregate shall not exceed the following values :
	Sl.

No
	Deleterious 
substance
	Method of

test
	Fine aggregate % by weight max
	Coarse aggregate % by weight max

	
	
	
	Uncrushed 
	Crushed 
	Uncrushed 
	Crushed 

	1
	2
	3
	4
	5
	6
	7

	i
	Coal & lignite
	IS -2386

(Part-II) 1963
	1.00
	1.00
	1.00
	1.00

	ii
	Clay lumps
	   IS : 2386
(Part-II) 1963
	1.00
	1.00
	1.00
	1.00

	iii
	Material find than 75/1-IS sieve 
	   IS : 2386

(Part-II) 1963
	3.00
	15.00
	3.00
	3.00

	iv
	Soft fragments 
	   IS : 2386

(Part-II) 1963
	-
	-
	3.00
	-

	v
	Shale
	   IS : 2386

(Part-II) 1963
	1.00
	-
	-
	-

	vi
	Total percentage of all deleterious materials (except mica) including Sl.No. I & V for col 4, 6, & 7 and Sl.No. I and ii for Col 5 only 
	-
	5.00
	2.00
	5.00
	5.00


Coarse aggregate will be tested by the Engineer-in-charge for their gradation, specific gravity, water absorption, impact and abrasion values, soundness, petrographic analysis, deleterious constituents, flakiness, and elongation indices, and alkali aggregate reactivity.



(b)
The sum of the percentage of all the deleterious substance shall, however, not exceed 5% by weight.  The coarse aggregate shall satisfy abrasion, soundness, crushing and alkali aggregate reactivity test and water absorption results as laid down in IS : 383 - 1970 and other relevant Indian standard specifications.


ii.
Grading


(a)
Coarse aggregate shall be well graded and shall have a maximum size
of 20 
mm.



(b)
The gradation shall give a dense concrete of the specified strength and consistency that will work readily into position without segregation and without the use of an excessive water content.



(c)
The grading of coarse aggregate shall be in the nominal size as mentioned in table - II of IS : 383-1979 reproduced below :





I.S. Sieve Designation


% Passing for graded





80.00 mm



-







63.00 mm



-




40.00 mm



100




20.00 mm



95-100




16.00 mm



-




12.50 mm



-




10.00 mm



25-55




  4.75 mm



0-10




  2.36 mm



-



However, the exact gradation required to produce a dense concrete of specified strength and desired workability shall be decided by he Engineer-in-charge.



(d)
The aggregate should be collected in separate stock piles for the gradation 20 to 10 mm and down wise.  Testing for gradation and batching will be carried out only when the collection is done in above manner.


iii.
Storage


(a)
Aggregate shall be stacked in such a way as to prevent the admixture of foreign materials such as soil, vegetable matter etc. Heaps of fine and coarse aggregate shall be kept separate. when different sizes of fine or coarse aggregates are procured separately, they shall be stored in separate stock piles, sufficiently away from each other to prevent the materials at the edge of the piles from getting intermixed.



(b)
The aggregate shall be stock-piled adjacent to the mixer site as to require minimum rehandling and labour when conveyed to the mixer.



(c)
The aggregate shall be placed on a dry hard patch of ground if available otherwise a platform of planks or plain galvanised iron sheets or alternatively on a floor of dry bricks or thin layer of lean concrete.



(d)
The aggregate shall be kept free from getting dirty by people through rubbish like papers, vegetable matter and bidi etc.



(e)
To minimise moisture variations, the stock piles shall be as large in area as possible but low and fairly uniform in height preferably 1.25 to 1.50 metre and the lowest layer of about 30 cms.  shall be allowed to act as drainage layer and not used till the end.  Generally not less than 10 days requirement shall be stock piled.

3.5.4
Water


(a)
Water used for mixing of concrete and mortar should be free from injurious amounts of deleterious materials.  Potable water is generally considered satisfactory for mixing and curing.



(b)
Where water is found to contain any sugar or acid, alkali or salt, the Engineer-in-charge will refuse to permit its use.  As a guide the following table represents the maximum permissible values :





Organic


0.02%





Inorganic


0.30%





Sulphate


0.05%





Alkali Chlorides

0.10%





Suspended matter

0.20%





PH value


6 to 8

3.5.5
Air entraining admixtures


i.
General
Air entraining admixture when approved for being used as an admixture, shall be added to the concrete batch in solution when directed by the Engineer-in-charge.  It shall be batched by means of mechanical batcher capable of correct measurement and in such manner as will ensure uniform distribution of the agent throughout the batch during the specified mixing period.  The amount of air entraining agent used shall be such as to effect air entertainment of 6 percent by volume in that portion of the concrete containing aggregate smaller than the 20 mm.  square mesh sieve after its placement and vibration in the forms.  The actual percentage of air shall be as fixed by the Engineer-in-charge and will be changed whenever such change is deemed necessary to meet the varying conditions encountered during constructions. The admixture shall be supplied by the contractor himself, at his cost for use in the concrete mix.  Charges for labour, transport, storage and mixing shall be borne by the contractor.  No claim on any account for use of this admixture or any other admixture in the concrete shall be entertained by the department.


ii.
Tests for determining mix proportions
Sample required for evolving design mix of concrete have to be furnished by the contractor 3 months in advance of the concrete placement programme.  Samples shall be collected from approved quarries relevant to the portion of work. Contractor shall provide satisfactory facilities for easy and quick collection of adequate test samples.  All tests for deciding the mix proportions for the evaluation and approval of admixtures, if any, shall be made by and at the expense of the department.  The cement content of the mix design would be decided not only from the considerations of strength requirements but also from durability.

3.6
Cast-in-situ concrete lining

3.6.1
General
This work shall generally conform to I.S. 3873-1978.  All concrete for lining work shall be governed by I.S :456-1978.  Concrete for lining works shall be of controlled grade with suitable admixtures of approved air entrining agents, using well graded aggregate with maximum size of aggregate of 20 mm.

3.6.2
Batching

(a)
The contractor shall provide such means and equipment as are required to accurately determine and control the relative amounts of the various materials including water, cement, admixtures, sand and each specified size of coarse aggregate for the concrete.  Such means and the equipment and its operation shall be subjected at all times, to the approval of the Engineer-in-charge.  The amount of cement, fly ash if required, sand and each size of coarse aggregate entering each batch of concrete shall be determined by weighing and the amount of water shall be determined by weighing and the amount of water shall be determined by weighing or volumetric measurement.


(b)
The measuring and weighting equipment shall operate within the limits of accuracy specified.  Standard sets of weights required for checking the satisfactory performance shall be provided by the department.


(c)
The equipment shall be capable of controlling the delivery of material so that the combined inaccuracies in feeding and measuring during normal operations do not exceed 1% for water and 3% for all aggregates.  Periodical tests shall be made at least once in every month in case of equipment measuring sand and coarse aggregate.  However, this shall not obstruct any surprise checking and testing at any time as desired by the Engineer-in-charge.  Repairs, replacement or adjustments shall be made as necessary to secure satisfactory performance.


(d)
The weighing equipment shall conform to the requirement of IS : 2772-1964 and the batching and mixing plant to the requirement of IS : 4925-1968.  The contractor may provide central batching plant for supplying concrete.


(e)
In case of uniformity in the materials used for concrete has been establish over a period of time, proportioning may be done by volume batching, provided periodical checks are made on Mass/Volume relationship of the material. When weight batching is not practicable, quantities of fine and coarse aggregate (not cement) may be determined by volume.  If fine aggregate is moist and volume batching is adopted, allowance should be made for bulking in accordance with IS 2386-part III - 1963.

3.6.3
Mixing

(a)
Concrete shall be mixed in a mechanical mixer and shall be as dense as possible, plastic enough to consolidate well and stiff enough to stay in place on the slopes.


(b)
Mixing shall be continued until there is a uniform distribution of materials and the concrete is uniform in colour and consistency.  The time of mixing shall be as shown in table-I of IS : 457-1957 reproduced below :
	Capacity of mixer
	Minimum time of mixing

	
	Natural

Aggregates
	Manufactured

Aggregates

	3 Cum. (or 3 cu yd.) or larger          
	2 minutes
	2 minutes 30 secs.

	2 Cum. (or 2 cu.yd.)
	      1 minute 30 seconds
	2 minutes

	1 Cum. (or 1 cu.yd) or smaller
	1 minute 15 seconds
	1 minute 50 secs.








.

3.6.4
CONSISTENCY

The amount of water used in the concrete shall be fixed  a required from time to time during the  course of concreting  work to secure concrete of the proper consistency and to adjust for any variation in the moisture content or grading of the aggregates as it enters the mixture. Addition of water to compensate the stiffening of the concrete resulting from over mixing or objectionable drying before placing shall not be permitted. Uniformity in concrete consistency from batch shall be required. Where concrete is laid from bottom to the top of the slope. A slump 50-70 mm shall be allowed for lining. Where canal lining machines are used  the slump shall be 50 mm. To have a close control of the consistency and workability of concrete, the slumps of concrete shall not vary by more than 20 mm which  would otherwise, interfere with the progress and quality of the work.

3.6.5
CONVEYANCE

Concrete shall be conveyed from the place for batching to the place of final deposit as rapidly as practicable so that it may be laid and compacted before the initial setting time. 

3.6.6
PLACING AND COMPACTION

(a) 
Concrete shall be placed only in the presence of a duly authorized representative of the department. Concrete shall be placed and compacted before initial setting time and should not be subsequently disturbed.


(b)
placing of concrete shall not be started until all form work is completed and all parts to be embedded are placed and preparation of surface upon which concrete is to be laid, has been completely inspected and then so directed by the Engineer-in-charge. All absorptive surfaces against which concrete is to be laid shall be moistened adequately so that moisture will not be withdrawn from freshly placed concrete. The surfaces however, shall be free from standing water and mud.


(c)
Concrete shall be deposited and spread on the bed and sides of the canal as indicated on the drawings, in alternate panels. It shall be well compacted by using tampers vibrators  and screeds and finished smooth by wooden floats and trovel to get smooth, hard and even surface. For lining of side slope, concrete shall be screeded up the slope, and vibrated ahead of the screed. Concrete required for keys as shown on drawings shall be laid integrally with side-slope lining. Slip forms shall be used for the side slopes of the canal.


(d)
As an alternative to hand placing, or the slip forms, the contractor may choose to use longitudinally operating self aligning, slip from machine with built in vibrators attached the side forms as effectively compact and finish concrete.

3.6.7
SLIP FORM FOR SIDE SLOPES OF THE CANAL

The slip form used for placing concrete to the side slopes of the canal shall comprise of weighted steel faced slip form screed, about 70 cms wide, pulled up the slopes by hoisting equipment placed on the canal berms or on the top of the service road/inspection path. The screed travels up over the screed guides which are firmly laid over the sub grade of the side slopes, at the two ends of the panel being concreted and are correctly positioned to serve, in addition, as form work for those two sides. When the adjacent panels are already concreted, the screed guides are dispensed with and the slip form screed travels supported over the adjacent panels at its two ends. 

The screed guides may comprise rolled steel channels the heights of which corresponds to the thickness of the lining.  The screed guides shall be correctly aligned, transverse to the canal alignment and shall be correctly positioned conforming to the designed side slopes of the canal.

The slip form screeds shall be of rigid construction and shall not deflect during the concreting operation.  The weights placed over the slip form screed shall be adequate and uniformly placed so as to exert enough pressure on the concrete and to ensure smooth operation without being lifted or otherwise disturbed during the concreting operations.  The screed shall be steel faced and univibrated.  The concrete shall be vibrated ahead of the slip form screed using immersion type vibrators.  The construction of the slip form including the pulling ropes, the hoists and the hoisting arrangements shall be such as to ensure that the slip form screed would move up the slope evenly and slowly.  Labourers vibrating the concrete would be positioned over the top of the traveling slip form screed and would ensure that the concrete is well vibrated and dense as it is slipped under the screed.  Together  enough concrete for being vibrated and fed under the slip form screed, a steel plate lip is provided at the rising end of the slip form and the arrangement works like a moving hopper.  The workability of the concrete and the concreting operation including the vibrating arrangements shall be such as to ensure that the surface made by the slip form will require no further screeding and very little finishing.

the slip forms of above description shall be employed without fail in all main canals, branch canals and major distributaries.  The concreting method in smaller channels like laterals may comprise of manually moving up the screeds over the screed guides laid on the sub grade.  The size of the screed, in such cases would be smaller.  Consolidation of concrete lining is accomplished mainly in the screeding operation.  Three meter screed panels should be quite practicable for two man operation of the screed.

3.6.8
Finishing

(a)
All exposed concrete surfaces shall be cleaned of impurities, lumps of mortar or grout and unsightly stains.  Finished surface shall be even, smooth and free from pockets and equivalent to that obtainable by effective use of a long handle steel trowel.  Surface irregularities shall not exceed 6 mm for bottom slab and 12 mm for side slopes, when tested with a straight edge of 1.5 meter length.


(b)
The surface of concrete finished against form shall be smooth and shall be free from projections, honeycombing and other objectionable defects.  Immediately on the removal of forms, all unsightly ridges or lips shall be removed and under desirable local bulging on exposed surfaces shall be remedied by tooling and rubbing.


(c)
Repairs to concrete surface and additions where required shall be made by cutting regular opening into concrete and placing fresh concrete to the required lines.  Chipped opening shall be sharp and shall not be less 75 mm in depth,.  Plastering of concrete surface will not be allowed.


(d)
The unformed surface of lining shall conform to U4 finish as described in Para 4.14.2 iv).  The form surface of lining shall conform to (F4) finish as described in Para 4.14.1 e) iv).

3.6.9
Curing
(a)
Water Curing
Subsequent to laying of concrete lining and after a period of 24 to 36 hours, the lining should be cured for at least 21 days.  On bed, this may be done by constructing 15cms deep earthen bunds across the bed so that a small depth of water will stand on the bed.  The curing of side slopes may be done by constructing masonry drains with weep holes or perforated pipes on the coping at the top of the lining or by sprinklers such that the surface is always kept wet.  If the surface is covered with gunny bags or straw, intermittent sprinkling may also be allowed provided that the underneath of the gunny bags and straw are always wet.

(b)
Membrane Curing
i.
As an alternative to water curing, membrane curing may also be done using curing compounds of approved manufacture conforming to specifications ASTM designation cx 309-38.  Curing compounds should not be used on surfaces that are to receive additional concrete, paint or tile that require a positive bond, unless it has been demonstrated that the membrane can be satisfactorily removed before a subsequent application or that the membrane can serve satisfactorily as a base for the application.

ii.
The compound shall be applied at a uniform rate sufficient to comply with the requirement of the test for water retention (ASTM-C156-65).  The usual values for water retention coverage range from 3.5 to 5.0 sqm per litre.

iii.
Curing compound can be applied by hand spray or mechanical distributors at about 75 to 100 psi (5 to 7 kgs per sqm.)  On small areas such as patches curing compounds may be brushed with a wire or bristled brush.

iv.
On formed concrete surfaces the curing compound shall be applied immediately upon removal of the form.  If there is any drying or appreciable loss of moisture the surface should be sprayed with water and allowed to reach a uniformly damp appearance with no free water on the surface when the compound is applied.

v.
The contractor shall demonstrate the effectiveness of the curing compound he intends to utilize.  Such compounds shall be used on the work only after successful demonstration to the satisfaction of the Engineer-in-charge.  The contractor shall also produce a test certificate to show that the material conforms to stated specifications.

        vi.   Application of the curing compound shall be strictly as per the manufacturer's specifications.  After application of the curing compound the membrane shall be protected by covering of sand or earth of not less than 25 mm.  in thickness or by other means, if concrete is subjected to foot traffic or other construction activity.  Protective covering shall not be placed until the sealing membrane is thoroughly dry and shall be removed by the contractor after the final acceptance of the work.  The curing compound shall be used only if it has been tested and approved by the Engineer-in-charge.  The cost of furnishing transporting, handling and supplying all materials including labour etc. used for curing of concrete shall be included in the unit rate tendered for the concrete.  The contractor shall maintain adequate and appropriate curing material and means of applications at site of work failing which his work may have to be halted and for which the contractor shall not be entitled for any claim whatsoever.

3.7
Tests of concrete and acceptance criteria

3.7.1
General
Testing of concrete shall be carried out at the cost of the KNNL by the quality control Division in representative samples taken at the site of laying the concrete in accordance with relevant Indian Standard specifications.

3.7.2
Sampling procedure and frequency
(a)
Sampling procedure
A random sampling procedure shall be adopted to ensure that each concrete batch has a reasonable chance of being tested, i.e. the sampling should be spread over the entire period of concreting and should cover all mixing units.

(b)
Frequency
The minimum frequency of sampling of concrete of each grade shall be in accordance with the following :

Quantity of concrete per Shift Cum.

     Number of Samples




1 to 5




1




6 to 15




2



        16 to 30




3



        31 to 50




4



     51 and above


         4 plus one additional








     sample for each additional








       50 Cum. or part thereof.

Note : At least one sample shall be taken during each shift, at each placement location.

3.7.3
Sampling and  strength test of concrete
Sample from fresh concrete shall be taken as per IS : 1199-1959 and cubes shall be made, cured and tested at 28 days in accordance with IS : 516-1959.

3.7.4
Test specimen
(a)
Three test specimen shall be made from each sample for testing at 28 days.  Additional cubes may be required for various purposes, such as to determine the strength of concrete at 7 days or at the time of striking form work, or to determine the duration of curing or to check the testing cubes cured by accelerated methods as described in IS : 9013-1978. The specimen shall be tested as described in IS : 516-1959.

(b)
Test strength Samples


i)
The test strength of the sample shall be average of three specimen. Individual variation should not be more than 15% of the average.



ii)
Contractor shall provide necessary unskilled labour and facilities for transport for collection of samples, cores, etc., and shall be present at the time when the samples, cores etc, are taken.  Testing shall be carried out at the testing laboratories set up at the site or a any other laboratory that the Engineer-in-charge may decide upon and the results given thereby shall be considered as correct and authentic and acceptable to the contractor.  

The contractor shall be given access to all operations and tests that may be carried out as aforesaid.  All testing charges are to be borne by the department.

3.7.5
Standard Deviation
Standard Deviation based on test results :
(a)
Number of test results - The total number of test results required to constitute an acceptable record for calculation of standard deviation shall be not less than 30.  Attempts should be made to obtain the 30 tests, results, as early as possible, when a mix is used for the first time.

(b)
 Standard Deviation to be brought up to date - The calculation of the standard deviation shall be brought up to date after every change of mix design and at least once a month.

Determination of Standard Deviation :
(a)
Concrete of each grade shall be analyzed separately to determine its standard deviation.

(b)
The standard deviation of concrete of a given grade shall be calculated using the following formula from the result of individual tests of concrete of that grade obtained as specified in 14.4 ; or IS : 456-1978.



Estimated Standard Deviation,    S =√(∑∆2/n-1)


Where



=
Deviation of the individual test strength 




from the average strength of 'n' samples, and



n = 
number of sample test results.

(c)
When significant changes are made in the production of concrete batches (for example changes in the materials used, mix design, equipment or technical control) the standard deviation value shall be separately calculated for such batches of concrete.

Assumed Standard Deviation
Where sufficient test results for a particular grade of concrete are not available the value of standard deviation given in Table 6 of IS : 456-1978 clause 14.5.3 may be assumed.

                                                                        Table 6

Assumed standard deviation

(clause 14.5.3 of IS : 456-1978)
Grade of Concrete


Assumed Standard Deviation {N/mm2}



M 10





2.3



M 15





3.5



M 20





4.6



M 25





5.3



M 30





6.0



M 35





6.3



M 40





6.6

However, when adequate past records for a similar grade exist and justify to the designer a value of standard deviation different from that shown in Table 6, of IS : 456-1978 it shall be permissible to use that value.

3.7.6
Acceptance criteria
The concrete shall be deemed to comply with the strength requirements if :


(a)
Every sample has a test strength not less than the characteristic value 

or


(b)
The strength of one or more samples though less than the characteristic value, is in 


each case not less than the greater of :



(1)
The characteristic strength minus 1.35 times the standard deviation and



(2)
0.80 times the characteristic strength ; and the average strength of all the 



samples not less than the characteristic strength




  
                     
          1.65





plus (1.65  - ..............................) times the Standard Deviation





          
(Number of samples) 1/2

The concrete shall be deemed not to comply with the  strength requirements if :


(a)
The strength of any sample is less than the greater of :



(1)
The characteristic strength minus 1.35 times of the standard deviation and



(2)
0.80 times the characteristic strength


(b)
The average strength of all the samples is less than the characteristic strength






            3





plus (1.65  - ..............................) times the Standard Deviation





          
(Number of samples) 1/2


Concrete which does not meet the strength requirements as specified in 15.1 of IS 456-1978 but has a strength greater than that required by @ 5.2 of IS : 456-1978 may at the discretion of the designer, be accepted as being structurally adequate without further testing.

If the concrete is deemed not to comply pursuant to 15.2 of IS : 456-1978 the structural adequacy of the parts affected shall be investigated (sec 16 of IS : 456-1978) and any consequential action as needed shall be taken.

Concrete of each grade shall be assessed separately.

Concrete shall be assessed daily for compliance.

Concrete is liable to be rejected if it is porous or honey combed, its placing has been interrupted without providing a proper construction joint, the reinforcement has been displaced beyond the tolerances specified or construction tolerance have not been met.  However, the hardened concrete may be accepted after carrying out suitable remedial measures to the satisfaction of the Engineer-in-charge.

3.7.7
Core test
Core / samples may also be taken by drilling the hardened concrete of the lining for testing the compressive strength.  Cores shall be of diameter 7.5 cms and tested as per IS : 516-1959.  Three test cores taken at any cross section will constitute one sample. Test samples shall be taken for branch canals, distributaries etc. at intervals as indicated below or at closer intervals, if considered necessary.

Discharging Capacity


         Approx. Average intervals

1.
Above 14 cumecs.



250 mtrs.

2.
Greater than 3 to 14 cumecs.


500 mtrs.

3.
Above 0.30 cumecs, upto 3 cumecs.

                         750 mtrs.

4.
0.3 cumecs.  & below



1000 mtrs.

The points from which cores are to be taken and the number of cores required shall be at the discretion of the Engineer-in-charge and shall be representative of the whole of concrete concerned.  In no case, however, shall fewer than three cores be tested.

Cores shall be prepared and tested as described in IS : 1199-1959 and IS : 516-1959.

Concrete in the member represented by a core test shall be considered acceptable if the average equivalent cube strength of the cores is equal to at least 85% of the cube strength of the grade of concrete specified for the corresponding age and no individual core has a strength less than 75%.  Cored holes shall be refilled with the same grade of concrete without any extra cost.

3.8
Joints
Joints shall be spaced and located as shown in the drawing or as directed by the Engineer-in-charge.  The joints shall be formed in the manner as specified below when the concrete is hand placed.

In situ sleepers, in case bed and precast in case of sides shall be provided under the joints.  The sleeper shall be of sizes shown on the drawing.  Concrete used for sleeper shall be of the same grade as for lining.  Before laying cement concrete, the top of the sleeper both in bed and side slopes shall be treated with two layers of sealing compound as prescribed in clause 9 of IS : 5256-1968 and as shown in the drawing.  Slabs shall be laid in alternate compartment with an interval of at least one day for setting and contraction.  The faces of the previously placed concrete shall be painted with sealing compound as prescribed in
IS : 5256-1968 to ensure that no bonding takes place  The grooves at the joints shall be of size and shape as shown on the drawing and filled with hot applied sealing compound.  Filling of the joint with hot applied sealing compound should be taken up after completion of all other canal work.  In the mean time the grooves shall be filled with clean coarse sand.

Expansion Joints 
Expansion joint shall not be provided except where structure intersect the canal.

At intersecting structures an expansion joint of 25 mm width filled with sealing compound conforming to IS : 5256-1968 or with P.V.C. water stops shall be provided.

Construction Joints
Construction joints is placed at any location where it is suited as an exigency to construction (interruption of work.).  It later performs the function of a transverse, longitudinal or expansion joint.

Contraction joints (Item no. 16 of Part II of Schedule B)
Contraction joint shall be provided at places shown on the drawings or directed by the Engineer-in-charge in accordance with provisions laid down in 6.2.1 and 6.2.2. of
IS : 3873-1978.  Where lining operations are continuous, transverse grooves or longitudinal and transverse grooves both in cases of concrete lined canal with lined perimeter more than 10 mtrs. shall be formed as shown in Fig. (1) in accordance with "Table 2 of IS : 3873-1978.

Deviations from established lines, grades and dimensions shall be tolerated to the extent set forth herein provided that the department reserves the right to diminish the tolerance set forth herein if tolerances impair the structural action or operational function of the lining.


 i.
Departure form established alignment

20 mm on straight reaches









50 mm on tangents.


ii.
Departure from established grade

                      
100 mm on curves, 20mm                    










on straight reaches


iii.
Variation in concrete lining thickness
               
10% of lining thickness









provided average thickness









is not less than specified









thickness

Any departure from alignment or grade shall be uniform and no correction in alignment be made in less than 50 mtrs.

3.9
Dewatering
Canal reaches where water in encountered above canal bed level shall be dewatered continuously during preparation of sub-grades and placing of concrete for lining till the concrete has attained necessary strength.  No separate payment shall be made for dewatering operations, as the same shall be deemed to have been included in rate of related finished item of work in the schedule - B.
3.10
Desilting
Whenever desilting is encountered in canal reaches during preparation of sub-grades and placing of concrete for lining, it shall be done by the contractor.  No separate payment shall be made for this operation as the same be deemed to have been included in the rate of the concerned finished item of work in the schedule - B.

3.11
Measurement and payment


i.
Plain cement concrete lining


(a)
Measurement will be on the basis of volume of concrete lining for the thickness specified on the drawing and payment will be at the unit rate quoted in schedule B.  The correct thickness shall be maintained at the time of concreting by taking necessary care at the time of setting up form works and the placement, compaction and finishing of concrete.  The thickness shall be cross checked by :



1.
Volume of concrete placed and area covered.



2.
use of probe when concrete is green



3.
coring.

No separate payment will be made for filling up any over breakages and preparation of sub-grade for lining of canals.



(b)
The unit rate for lining also includes cutting or forming of grooves to specified depth in panels and filling with sealants as directed by the Engineer-in-charge, cost of all material including sleepers for joints, all leads and lifts, all tools, plant and labour for mixing, formwork, conveying, placing, compacting, finishing, curing and also for dewatering and desilting during placing of concrete lining and all incidental charges.


ii.       Concrete lining with nominal reinforcement
The quantity of cement concrete lining with nominal reinforcement will be measured on volumetric basis on the same lines as of plain concrete lining. Payment shall be made at the unit rate quoted in schedule - B.  The rate excludes reinforcement to be provided in lining, but is inclusive of costs of all materials transport with all lead and lifts, all tools, plant and labour for mixing, conveying, placing, compacting, finishing, curing etc. and also for dewatering and desilting during the placing of the reinforcement and the concrete.  Reinforcement is payable separately.

3.12 Guard Stones/Boundary Stones/Chainage Stones            

All stones shall be quarried from the approved quarry only.  The stones shall be clean, hard, durable, dense, tough and shall be free from decay, weathered portions, skin, veins, flaws, cracks, cavities, vescicules and other defects.  Stone shall be as far as possible uniform in colour and texture.  Stones shall be of fine medium grained and shall give ringing sound when struck with a hammer.  They shall be of the required size and shall be dressed neatly on the exposed faces.  The guard stones shall be hammer dressed.

The stones shall be fixed on both the sides of canal at intervals as directed by the Engineer-in-charge.  The size of stones shall be 75 cm x 20 cm x 20 cm and the portion above the ground level shall be dressed to the required size and as directed by the Engineer-in-charge.  Arrow marks shall be engraved for boundary stones as directed.  The stones shall be fixed by excavating a pit and back filled with excavated material.  The stones shall be white washed as directed.  The rate quoted by Contractor for this item shall includes cost and conveyance of all material, with all leads and lifts, dressing to the required size and shape including engraving arrow mark (for boundary stones) and white washing as directed by the Engineer-in-charge fixing in position by excavating a pit of required size and refilling with excavated materials including consolidation, watering etc., complete.

3.12.1  Measurements and Payments
Measurements shall be taken after fixing the stones in position in terms of numbers and payment will be made on the basis of unit price quoted in the Schedule - B.

3.13    Canal Bed Stone
Providing and fixing canal bed stones
The canal bed stones shall be fixed at intervals 20 metres as directed by the Engineer-in-charge.  The size of stones shall be 75cm x 20cm x 20cm and the portion above the ground level shall be dressed to the required size and shape as directed by the Engineer-in-charge, the stone be fixed by excavating pit of required size and refilling with excavated material.  The rate quoted by the contractor for this item include cost and conveyances of all materials with all leads and lift dressing to the required size and shape as directed by the Engineer-in-charge, fixing in position by excavating pit of required size and refilling with excavated material complete.
3.13.1
Measurements and Payments
Measurements shall be taken after fixing the stones in position in terms of numbers and payment will be made on the basis of unit price quoted in the Schedule - B.
3.14  kM stone/1/10(hectometer) stone of size 0.65 x 0.15 x 0.10m  and km    stone size 1.11m x 0.35m x 0.25m  
The stone shall be fixed as directed by the Engineer-in-charge.  Size of the stone shall be as per IRC including painting surface with two coats of approved colour and shade and lettering with black paint of approved quality as directed.  The stone shall be fixed by excavating a pit to the depth of 0.3m filled with CC m-10 Prop block of size 0.7 x 0.45 x 0.40 and hecto metres size of 0.5 x 0.45 x 0.40.  The rate quoted by the contractor for this item shall include cost and conveyance of all materials dressing this tones painting and lettering as directed etc., complete with all lead and lifts.

3.14.1 Measurements and Payments
Measurements shall be taken after fixing the stones in position in terms of numbers and payment will be made on the basis of unit price quoted in the Schedule - B.


B. SHAHABAD STONE LINING

3.15 DETAIL SPECIFICATION FOR SHABHAD SLAB LINING WORK 


Providing and fixing shahabhad slab of size 45cm x 60 cm and thickness of ranging from 25 to 40 mm for canal lining including cutting and finishing the size of the slab of required section , trimming the surface where slab is to be layed, setting the slab on the surface to proper slop with joint of about 12 mm thick width  cement mortar pointing in cm 1: 3 prop  for the full depth of joint including the mixing ,laying curing , with all the leads and lifts etc complete as directed by the engineer in charge of the work.

3.15.1 MEASUREMENT AND PAYMENTS 


Measurement for payments of shahabhad stone laying shall be on square basics payment will be made at the unit rate quoted which shall include cost of labour materials tools and other expenses incidental to the work etc   

Section - IV

Plain and reinforced concrete

4.1
Scope of work 
The specification cover the requirements of plain and reinforced concrete for use in various components of structures. The work covered under this section consists of furnishing all materials including formwork, equipment, labour for the manufacture, transport, placing, vibrating, finishing and curing of the concrete for the structures and performing all the operations necessary and  ancillary thereto including dewatering and desilting etc., as required.  For the reinforced concete structures, granite, quartzite, dolerite or trap shall only be used as coarse aggregate.

4.2
Applicable publications
All concrete, its constituents, methods and procedures of manufacture, placement etc. shall conform to Indian Standard Specifications and other publications listed below unless otherwise specified.

4.2.1
Indian standards for reference

1.
IS : 303-1975

Plywood general purpose


2.
IS : 432-1966 (part-I)

Mild steel and medium tensile steel bars


3.
IS : 516-1976

Portland slag cement


4.
IS : 516-1959

Methods of test for strength of concrete


5.
IS : 2505-1980

Concrete vibrators immersion type.


6.
IS : 2506-1964

Screed board concrete vibrators.


7.
IS : 3370-1965-1967

Code of practice for concrete structures



(All parts)

for the storage of liquids.


8.
IS : 3558-1983

Code practice for the use of immersion





vibrators for consolidating concrete.


9.
IS : 4656-1968

Form vibrators concrete


10.
IS : 4990-1981

Plywood for concrete shuttering works.


11.
IS : 5242-1979

Method of test for determining shear





strength of mild steel.


12.
IS : 8989 -1978

Safety code for erection of concrete 





framed structure.


13.
IS : 9077-1979

Code of practice for corrosion protection of steel





reinforcement in R.B. and R.C.C. construction.

In addition to the above, relevant Indian Standards referred in Section-III shall also apply.

4.2.2
Other publications 

1.
Indian road congress standard 


Section I



specifications and code of 



Section II &



practice for road bridges.



 Section III


2.
Concrete Manual




U.S.B.R.



(Latest Edition)


3.
American Society for testing of materials

C. 494.80


4.
Design aids to IS : 456-1978 for


SP 16(S & T)



reinforced concrete.




1980

4.3
Composition
(a)
Concrete shall be composed of cement, fine aggregate (natural sand of manufactured sand or both), coarse aggregates (manufactured or natural gravel) admixtures and water, well mixed in proportion and brought to the proper consistency.  The design mix proportions shall be adjusted to produce a durable and workable concrete, suitable for specified conditions of placements and design strength.

(b)
For all items of concrete in any portion of the structure or its associated works, controlled concrete shall be used where specified.

4.4
materials

4.4.1
Cement

(a)
Only 43 grade ordinary Portland cement shall be used for R.C.C. constructions while puzzolona Portland cement (P.P.C.) shall be allowed to be used for plain concrete.


(b)
Immediately, upon receipt at the site of the work, cement shall be stored separately in dry, water tight and properly ventilated structures.  All storage facilities shall be subject to approval and shall be such as to permit easy access for inspection and identification.  Sufficient cement shall be kept in stock for completion of concreting undertaken.  Cement shall be used in order of receipt and cement older than 90 days shall not be used unless the test results satisfy the minimum strength requirements.  The provision made in Para 3.5.1 shall also apply.

4.4.2
Fine Aggregates

The provisions made under Para 3.5.2 shall apply.

4.4.3
Coarse aggregates.
(a)
Coarse aggregates shall consist of hard, strong, durable particles of crushed stone or gravel and shall be free from thin elongated soft pieces, organic or other deleterious matter.  It shall have no adherent coating.  It shall be from a source, approved by the Engineer-in-charge.  Coarse aggregates shall conform to IS : 383-1970 and IS : 515-1959.

(b)
Coarse aggregates shall be washed if necessary to remove all vegetations and other perishable substances and objectionable amounts of other foreign matter.  The cost of washing and screening shall be borne by the contractor.

(c)
Following table gives an indication of the maximum size of coarse aggregate for the different items of work.  However maximum size of coarse aggregate shall be adopted as indicated on the drawings :
Sl. No.
Item of work






Maximum Nominal size











of coarse Aggregate (MSA)

(i)
Foundation floor and gravity





40 mm / 80 mm


retaining walls (mass concrete)

(ii)
R.C.C. Rafts, piers, Abutments



             40 mm


Barrels, cutoff walls, Breast walls


Staunching rings etc.

(iii)
R.C.C. work in main and cross girders,


              20 mm


Deck slab, wearing coat, kerb, parapet


walls, approach slab, pier caps, 


diaphragm wall and other thin


walled members and in zones of congestion

(d)
For heavily reinforced concrete members, as in the case of ribs of main beams, maximum size of aggregate shall usually be restricted to 5 mm. less than the minimum lateral celar distance between the main bars or 5 mm less than the minimum cover to the reinforcement, whichever is smaller. However, if required under special circumstance, the Engineer may permit an aggregate of maximum size 25% more than this/critical spacing / cover, provided that proper vibration is ensured.  The other provision of section 3.5.3 shall apply.

4.4.4
Reinforcement steel
The provisions of section - V shall apply.

4.4.5
Water
The provision of Para 3.5.4 shall apply.

4.4.6
Admixtures
Admixtures like water reducing agents, air entraining agents, water proofing agents etc. shall be used only if permitted by the Engineer.  The kind of admixture its make and quality, the proportion and the manner of mixing shall be subject to Engineer's approval.

4.4.7
epoxy
Use of epoxy for bonding fresh concrete for repairs shall be permitted on written approval of the Engineer.  Epoxy shall be applied in accordance with the instructions of the manufacturers.  The cost of such repair shall be borne by the contractor.
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Super plasticiser :

Specification .

ASTMC 494 »Types A B &D

CRD-C-87 - Types A &D

BS 5075 - Part |

Institute of Bau Technic Type BV
9103 -79

DESCRIPTION :

Super plasticiser is water reducing ag=ant for concrete. It is a product based upon refined
lingo sulphonates. Its primary use is to increase workability, compressive strength, cemait
economics and suitable for hot weather concreting. It can be applied effectively for prestressed
concrete works. In areas of congested reinforcement where high workability is beneficial. ir
precast concrete manufacture and in hot weather concreting to extend workability.

ADVANTAGES :
1. Increase workability -Significantly improve the workability therefore ease of placing.
2. Improves the cohesive properties of the concrete helping to reduce segregation and biaeddi<o

3. Reduce water demand-allows water reduction in region of 10 % to be achieve:s vni:
maintaining workability thereby increasing strength, durability and impermeability.

4. Enable economics in the mix desings to be achieved therefore saving cemeant.
DIRECTION FOR USE :

Super plasticiser should be added to the concrete mix during the mixing cvals =1 =re
same time as the water, never add super plasticiser o dry cement.
ACTION :

Super plasticiser is a powerful plasticiser which disperses and deffioculates the ceve
particles within a concrete mix, it can be used to improve workability without the adar .
extra water or to allow reductions in free water content of the concrete miy.

DOSAGE :

Quantity of super plasticiser to be added per cum of concreie

ML L PR A i

St Description Approximate quantity i super
Ne Grade of concrete plasticiser / cum of concre o
1. C.C.M.-15 with 40 mm d/s 0.80 litre / cum of e::oreores*ie?:w
2. C.CM.-20 with 20 mm d/s 1 litre / cum of concrete &
3. C.C.M-15with 20 mm d/s | 0.80 litre / cum of concreic |
4. C.OM-10 with 40 mm d/s 0.60 litre / cum of Ces"m:ret: |
¢C.m-3¢C 20 mm d / 5 As pol cizecte o égEn‘g;"H&})

i choge £ degign wix

contractor Executive Enginesr




[image: image3.png]PROPERTIES

Colour © Dark Brown/Black iiquid

specific gravity 1.20ai 25" C

alr entrainment - 1% maximum depending on grading of sand and water content

Chioride content N

Nitrate content - Nl

Freezing point . 0% C can be reconstituted if stirred after thawing.

Flash point

Composition A liquid admixture based upon refined lingo sulphonates.

CAUTIONS :

Over dosage will result in the following.

& Increase in air entrainment.

B Increase in workabiiity provided concrete is properly cured. The ultimate strength of the
concrete will not be adversely affected and wili generally be highar than that of normal
concrete.

Super plasticiser is not a health hazard or fire risk. Spillages should be washed imme-
diately to avoid possibilities of slipping.

Contractor Executive Engineer





4.5
Concrete for structures
Controlled concrete shall be used for the structures in three grades designated as M-10, M-15 and M-20.  The mix shall be designed using representative samples of available coarse and fine aggregate as well as cement and water to achieve the required workability strength and durability standards.  Mix design studies and test will be made by the KNNL.

4.6
Strength requirement of concrete
The compressive strength requirement for the various grades of controlled concrete shall be as per table No.1 given below :

Table NO.1

	Grade of concrete
	Compressive test strength in N/Sq mm of 150 mm cube conducted in accordance with IS : 516-1959

	
	Min. at 7 days
	Min. at 28 days

	M-10


M-15


M-20
	7

10

13.5
	10

15

20


Note : in all cases, the 28 days compressive strength specified in table shall alone be the criteria for acceptance or rejection of the concrete on the basis of its strength.  Where the strength of a concrete mix as indicated by tests lies in between the strength for the two grades specified in table, such concrete shall be classified for all purpose as concrete belonging to the lower of the two grades between which its strength lies.

4.7
proportioning concrete
(a)
Concrete mix shall be designed on the basis of preliminary test.  The proportion of ingredients shall be such that concrete has adequate workability for conditions prevailing on the work in question and can be properly compacted with the means available.  Samples of construction material required for evolving design mix shall be supplied 3 months in advance.

(b)
Unless it can be shown to the satisfaction of the Engineer-in-charge that supply of properly graded aggregates of uniform quality can be maintained till the completion of the work, grading of aggregate shall be controlled by obtaining the coarse aggregate in different sizes and blending them in the right proportions as required.  Different sizes shall be stacked in separate stockpiles.  Required quantity of materials shall be stock piled at least 3 days in advance before use. Grading of coarse and fine aggregates shall be checked as frequently as possible, frequency for a given job being determined by the Engineer-in-charge to ensure that the supplies are maintaining the uniform grading as approved for samples used in the preliminary tests.  In proportioning concrete the quantity of both cement and aggregate shall be determined by weight.  Water shall either be measured by volume in calibrated tank or weighed.  All measuring equipment shall be maintained in a clean serviceable condition. Their accuracy shall be periodically checked.

(c)
It is most important to maintain the specified water cement ratio.  To this end, moisture content in both fine and coarse aggregates shall be periodically determined and the amount of mixing water shall be adjusted to compensate for any variations in the moisture content.  For the determination of moisture content in the aggregates IS : 2386-1963 (Part III) shall be referred to.  Suitable adjustment shall also be made in the batched weight of the aggregate depending upon the variations in their moisture content.

(d)
The following amount of cement for various grades of concrete may be considered for quoting rates in Schedule - B :

Table
	Sl. No.
	Description
	Grade of concrete
	Approx quantity of cement per
cum of concrete
	location of concrete w.r.t. Schedule B of tender

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Note : Table to be separately enclosed, with respect to different items of concrete referred  in Schedule-B of the tender as per SR adopted.

(e)
Actual cement level required for the aggregates to be used shall be determined by Laboratory tests.  The mix proportions shall be selected to ensure that the workability of the fresh concrete is suitable for the conditions of handling and placing, so that after compaction it surrounds all reinforcements and completely fills the formwork. When concrete is hardened, it shall have the required strength, durability and surface finish.  A mix shall be designed to produce the grade of concrete having the required workability and characteristic strength not less than that stipulated in table under para 4.6 above. Due to the change in design mix, if it becomes necessary to use less or more cement per cubic meter of concrete than shown in the above table, no extra payment will be made to the contractor for variation in cement content during execution.


(f)
The quantity of water shall be just sufficient to produce a dense concrete of required workability and strength for the job. An accurate and strict control shall be kept on the quantity of water.

(g)
Incase of reinforced concrete work, workability shall be such that the concrete surrounds and properly grips all reinforcement.  The degree of consistency, which shall depend upon the nature of work and methods of vibration of concrete, shall be controlled by regular slump tests. Following slumps shall be adopted for different types of works :

                    Type of work



  
Slump Allowed

i.
Mass concrete for RCC foundations,

40 mm to 50 mm



footing and retaining walls

ii.
Beams, slabs and columns


             40 mm. to 50 mm.

iii.
Thin RCC section with



50 mm. to 60 mm.



congested steel

4.8
Production of concrete

4.8.1
Production of aggregates

Production of aggregates may include quarrying of the raw material and processing viz. transporting, crushing, screening and washing.  Water used for washing aggregates shall be clean and free from alkali, salts and other impurities.  After washing, fine aggregates must be stored in stock piles with a free draining base for atleast 3 days to ensure that sand, delivered to the batching plant will have a reasonably uniform moisture content.  The storage and handling shall be in such a manner as to prevent inter mingling of various sizes of aggregates required separately for grading purposes.  No foreign matter shall be allowed to mix with aggregate.

4.8.2
Batching

 
(a)
The prescribed amount of the various materials of concrete, including water, cement, admixtures the groupings of fine aggregates and each individual size of coarse aggregates shall be measured and controlled within the specified limits of accuracy.  The amount of water, cement and aggregates  shall be determined by weighing.  In the case of fine aggregates, the surface moisture shall be determined in accordance with the method prescribed in Appendix D of IS : 456-1978 and its subsequent amendment or publications.  In the case of coarse aggregates, percentage of free water shall be determined by weighting representative sample, then surface drying each particle individually with a clean piece of cloth and reweighing.


(b)
The batching equipment shall be constructed and operated so that the combined inaccuracies in feeding and measuring the materials shall not exceed 1% for water and cement and 2% for each size of aggregate.


(c)
The operating performance of each scale or other measuring device shall be checked by test weight and the test shall cover the ranges of measurements involved in the batching operations.  Tests of equipments in operation shall be made atleast once every fortnight and adjustment, repairs or replacement, be made as necessary to meet the specified requirements for accuracy of measurement.


(d)
Aggregate shall not be batched for concrete or mortar when free water is dripping from the aggregate.

(e)
Incase uniformity in the materials used for concrete has been established over a period of time, proportioning may be done by volume batching, provided periodical checks are made on mass / volume relationship of the material.  When weigh bathing is not practicable, quantities of fine and coarse aggregate (not cement) may be determined by volume.  If fine aggregate is moist and volume batching is adopted, allowance would be made for bulking in accordance with IS : 2386-Part III - 1963.

4.8.3
Mixing 
(a)
The concrete ingredients shall be mixed thoroughly in batch mixers of satisfactory type and size, which are so designed as to ensure uniform distribution of all the constituent materials throughout the mass at the end of mixing period.  The plant shall be so designed and operated that all materials entering the mixer can be accurately proportioned and readily controlled.  The entire batch within the mixer shall be discharged before re-charging.  The volume of mixed materials per batch shall not exceed the rated capacity.  A mixer will be considered unsatisfactory, if from three tests of any one batch, a range in slump exceeding 25 mm or a range in air content exceeding one percent is noticed between representative samples taken at different portions of the mixer discharge.

(b)
For any one batch, uniformity of fresh concrete weight of air free mortar of two samples one taken at the front and one at the end of the mixer discharges, when determined in accordance with the provisions of the mixer performance test, designation 26 in the appendix of the seventh edition of the United States Bureau of Reclamation concrete manual, shall not exceed 1.6 percent of the mean value.  The adequacy of mixing shall also be determined in accordance with "Method of sampling and analysis of concrete" as per IS : 1199-1959 and its subsequent amendments.  Excessive variation on the unit weight of air free mortar incidicates that mixing time should be increased.  Mixer efficiency test shall be made at the start of a job and at such intervals as may be necessary to ensure compliance with the requirements for effective mixing.  The minimum mixing time specified herein may be reduced if mixer efficiency test conform that the reduced time permits satisfactory mixing.

(c)
The first concrete batch at the start of continuous mixing operation or after a lapse of 30 minutes in continuous mixing operation shall be made richer by the addition of extra cement as directed.

(d)
For any one batch, the difference between the unit weight of coarse aggregate from concrete samples from the front and end of the mixer or mixer discharge, when determined in accordance with the above mentioned mixer performance test shall not exceed 10% of the mean value.

(e)
The mixing of each batch shall continue, for not less than the period stated in table I of IS : 457-1957 reproduced at para 3.6.3 unless tests of mixer performance show that variation in the prescribed time is necessary or acceptable.  Each mixer shall have a timing device for indicating the completions of the required mixing period.

         (f)
The actual time of mixing shall be checked atleast twice during each shift and in the case of central batching plant where the timing device is provided, the same shall be adjusted if there is error. The timing device shall be so interlocked with the discharge gate of the batch hopper that timing does not start until the discharge gate is fully closed and all ingredients are in the drum. A suitable record shall be kept of the average time consumed in charging, mixing and discharging a batch during each run.
 (g)
The full contents of the drum shall be discharged quickly to avoid segregation.
(h)
The minimum periods specified are conditional on the materials being fed into the mixer in a manner which will facilitate efficient mixing and an operation of the mixer at its designed speed.  The following sequence of charging the mixer may be adopted.

i.
Five to ten percent of the total quantity of water required for mixing adequate to wet the drum thoroughly, shall be introduced before the other ingredients in order to prevent any caulking of the cement on the blades or sides of the mixer.

ii.
All dry ingredients (cement and the fine and coarse aggregate) shall be simultaneously fed into the mixer in such a manner that the period of flow for each ingredient is about the same.  Eighty to ninety percent of the total quantity of water required for mixing shall be added uniformly along with the dry ingredients.

iii.
The remaining quantity of water shall be added after all the other ingredients are in the mixer.

iv.
Portion of the coarse aggregate, however, may be added last.  This will facilitate clearance of the chutes and removes any fine aggregates or cement adhering to the sides.

        (i)
Excessive mixing, requiring additions of water to preserve the required concrete consistency will not be permitted.

        (j)
When the mixer is stopped, before placing again any ingredients in the mixer, all hardened concrete or mortar shall be removed from the inner surface of the mixer.

        (k)
The retampering of partially hardened concrete or mortar requiring renewed mixing with or without the addition of cement aggregate or water shall not be permitted.

4.9
Temperature of concrete and weather conditions
The temperature of concrete at the time of placement shall not exceed 35 degree C. concreting operations shall be temporarily suspended during excessively hot weather when the air temperature inside the form exceeds 45 degree C. or when conditions are such that the concrete cannot be placed at the required temperature.  Wherever necessary, exposed surfaces of fresh or green concrete shall be adequately shaded from the direct rays of the sun and protected against premature setting or drying by curing under continuous fine spray of water.

4.10
Transporting of concrete
(a)
Concrete shall be transported from the mixing plant to the placing position as rapidly as practicable by methods that will prevent segregation of loss of ingredients, or slump loss in excess of 25 mm and or a loss in air content of more than one percent before the concrete is placed in the works.  Whenever the length of haul, from the mixing plant to the place of deposit is such that the concrete unduly compacts or segregates, suitable agitators or transit mixers shall be used for conveying concrete.
(b)
Where the tie of haul exceeds 20 minutes, mixed concrete shall be transported in suitable agitators or transit mixers as stated herein above.

(c)
If buckets are used for conveying low-slump concrete, they shall be capable of promoting discharge in controlled quantities without splashing or segregation and shall be of such capacity that there is no splitting of batches in loading buckets. Buckets shall be of the bottom dump type permitting an even, controlled flow into the forms or hopper without undue splashing or segregation.   Conveying vehicles shall be designed to facilitate uniform delivery rather than quick dumping.

(d)
Chutes used for conveying concrete shall be of such size and shape as to ensure a steady uniform flow of concrete in a compact mass without separation or loss of ingredients and shall be protected from wind and sun where necessary to prevent loss of slump by evaporation and shall be furnished with a discharge hopper.  Free fall or drop of concrete shall be limited to 150 cms.  Chute sections shall be made of or lined with metal and all runs shall have approximately the same slopes not flatter then 1 vertical to 2.5 horizontal.  The required consistency of concrete shall not be changed in order to facilitate chuting.  Where it becomes necessary to change the consistency, the concrete mix shall be completely redesigned.  Wherever there is free fall within the conveying system, suitable baffle plates, splash board, or down spouts shall be provided to prevent segregation, splashing or loss of ingredients.  Whenever it is necessary to hold the discharge end of a chute more than 3 meters above the level of the fresh concrete, a flexible down spout shall be used to break the fall and confine the flow. The lower end of the spout shall be held close to the place of deposit.  Whenever depositing is intermittent, a discharge hopper shall be provided. All chutes shall be thoroughly cleaned before and after each run.  All washed water and debris shall be disposed off outside the forms.

(e)
Equipment used for transporting concrete from the mixer to the forms shall be maintained free from deposits of stiff concrete and leakage of mortars.  Batch containers, transit mixers, agitators, chutes, concrete pumps. Pipe lines and discharge hoppers shall be thoroughly cleaned after each run.  All wash water and debris shall be disposed of outside the forms.

4.11
  preparation  for  placing concrete

4.11.1
  General
(a)
Concrete shall not be placed until all form work required is completed, embedded parts if any installed and checked and surface prepared for placing.  No concrete shall be deposited until the foundation has been inspected and approved.

(b)
All surfaces of forms and embedded materials that have become encrusted with dried mortar or grout from concrete previously placed shall be cleanced of all such mortar or grout before fresh concrete is placed and shall be oiled with a commercial form oil or alternatively covered with LDPE film as specified in Para 4.13.4

4.11.2
   foundation surfaces

(a)
Immediately before placing concrete, all surfaces of foundations upon or against which the concrete is to be placed shall be free from standing water, mud and debris.  All surfaces of rocks upon or against which concrete is to be placed shall in addition to the foregoing requirements be cleaned and free from all lubricants, objectionable coating and loose semi-detached or unsound fragments.  The surface of absorptive foundations upon or against which concrete is to be placed shall be moistened thoroughly and kept sufficiently wet for atleast 24 hours prior to placing concrete so that the moisture will not be drawn from the freshly placed concrete.  The cleaning and roughening of the surfaces of rock shall be performed by the use of high velocity air water jets, wet sand blasting, stiff brooms, picks or by other effective means.  The washing and scrubbing process shall be continued until the wash water collected in puddles is clear and free from dirt.  In the final cleaning process the wash water may have to be removed by sponges. If any drilled holes are left in the foundation surface which are not longer needed, the same shall be cleared with air water jetting and filled up completely with cement slurry.


(b)
In the case of earth or shale foundations, all soft or loose mud and surface debris shall be scraped and removed.  The surface shall be moistened to a depth about 15 cms (6 inches) to prevent the sub grade from absorbing water from he fresh concrete.  Just before placing the concrete, the surface of the earth shall be tamped or otherwise consolidated sufficiently to prevent contamination of concrete during placing.  If subsoil water is met within the foundation, it shall be dewatered as directed till the placing and setting of concrete.  All concrete shall be placed upon clean damp surface free from standing water and never upon soft mud, dried porous earth or upon fills that have not been subjected to approved rolling and desired compaction.


(c)
Foundation of porous or free draining material shall be thoroughly compacted by flushing and by subsequent tamping or rolling, if necessary.  The finished foundation surface shall then be blanketed with a layer of tar paper or closely woven burlap carefully lapped and fastened down along the seems so as to prevent the loss of mortar from the concrete.

4.11.3
  Surface of construction and contraction joints

(a)
The surface of construction / contraction joints shall be clean, rough and damp but free from standing pools of water when receiving the next lift.  Clean up shall comprise removal of all laitance, loose or defective concrete coating, sand, curing compounds if used and other foreign materials, if necessary by scrapping, chipping or other suitable means.


(b)
The surface of construction / contraction joints shall be cleaned by use of high pressure water jet or by wet sand blasting and swashed thoroughly. Water jetting and blasting and washing shall be performed just prior to the placing of concrete.


(c)
The method used in disposing of water employed in cutting, washing and rinsing of concrete surface shall be such that the waste water does not stain, discolour or effect exposed surfaces of the structures.  Methods of disposal of waste water shall be subject to approval.
4.12
Placing and compacting concrete
(a)
After the surfaces have been cleaned and dampened as specified, surfaces or rock and construction joints shall be covered, wherever practicable, with a layer of mortar approximately 10 mm to 15 mm thick.  The mortar shall have the same proportions of water, air entraining agent if any, cement and fine aggregate as the concrete mixture which is to be placed upon it.  The water cement ratio of the mortar which is placed shall not exceed that of the concrete to be placed upon it and the consistency of the mortar shall be suitable for being spread uniformly and worked thoroughly into all irregularities of the surfaces.

(b)
In so far as it is practicable, concrete shall be placed directly in its final position and shall not be caused to flow in a manner to permit or cause segregation.  Methods and equipments employed in placing concrete will ensure that aggregate is not separated from the concrete mass.

(c)
In placing mass concrete in a lift successive batching of concrete shall be placed in a systematic arrangement in order to avoid exposure of parts of the live surface of a concrete layer.

(d)
 In mass concrete placement, delay may occur resulting in cold joints within a lift.  When placement is resumed while concrete is so green (and therefore capable of ready bonding) that it can be dug out with a hand pick, the usual contraction joint treatment will not be required if the surfaces are kept moist and the concrete placed against the surface is thoroughly and systematically vibrated over the entire area adjacent to the older concrete. If the delay is short enough to permit penetration of the vibrator into the lower layer during routine vibration of successive layers, the vibration will assure necessary bonding.

(e)
If for any cause, the working surface is left exposed until it has hardened to a considerable extent, it shall be left to set and cured for not less than 56 hours or longer. If for any reason a strength greater than 15.2 kg/sqm (500 PSI) has been attained before completing the lift, the surface thus interrupted shall be given a thorough clean up as for normal lift joint surface and the work shall be commenced with a mortar layer as specified.

(f)
In placing mass concrete, the exposed area of fresh concrete shall be maintained at the practical minimum by first building up the concrete in successive approximately horizontal layers to the full width of the block and full height of the lift over a restricted area at the downstream end of the block and then continuing upstream in similar progressive stages to the full area.  The slope formed by the unconfined upstream edge of the successive layers of concrete shall be kept steep as practicable in order to keep its area minimum. Concrete along these edges shall not be vibrated untill adjacent concrete in the layer is placed, except that it shall be vibrated immediately when weather conditions are such that the concrete will be harden to an extent the later vibration may not fully consolidate and integrate in with more recently placed adjacent concrete.


g)
Retampering of concrete shall not be permitted.  Any concrete which has become so stiff that proper placing without retampering cannot be ensured shall be wasted.

(h)
In formed work, structural concrete placement shall generally be started with an over sanded mix containing 20 mm maximum size aggregate and an extra sack of cement for one cubic meter and having a 125 mm slump placed several centimeters deep on the joins at the bottom of the form.  Concrete placement shall commence immediately thereafter.


(i)
Concrete shall be compacted to the maximum practicable density, in such a manner that it is free from pockets of coarse aggregate and is in intimate contact with surface of forms and embedded materials.  Unless otherwise permitted, all concrete shall be compacted by mechanical vibrator.


(j)
Compaction of concrete shall whenever practicable be carried out by use of immersion type vibrators having vibrating heads of 100 mm or more in diameter shall be operated at speed of atleast 6,000 revolutions per minute when immersed in the concrete.


(k)
Vibrators having vibrating heads less than 100 mm. in diameter shall be operated at speed of atleast 7,000 revolutions per minute in the concrete.  Normally formwork shall be designed to provide for the insertion and operation of mechanical vibrators in the placed concrete. Form vibrator shall be used wherever internal vibration is not possible or would be inadequate.


(l)
In compacting each layer of concrete, the vobrator shall be operated in almost vertical position and the vibrating head shall be allowed to penetrate and revibrate the concrete in the upper portion of the underlying  layer. In the area where freshly placed concrete in each layer joins previously placed concrete, more vibration than usual shall be performed the vibrators penetrating deeply at close intervals along these contacts, Layers of concrete shall not be placed until layers previously placed have been vibrated thoroughly as specified.  Contacts of the vibrating head with surface of the forms shall be avoided.


(m)
During placing and until curing is completed, the concrete shall be protected against the harmful effect of exposure to sunlight, wind and rain as directed.

4.13
  Form work

4.13.1  General

(a)
Form work shall be used wherever necessary to confine the concrete and shape it to the required lines, or to ensure against contamination of the concrete by material caving or sloughing from adjacent surface left by excavation or other features of the work  All exposed concrete surfaces having slope steeper than of one horizontal to one vertical shall be formed.


(b)
Form work may be of timber, steel or precast concrete panels or such other
suitable - materials or combination of such materials as may be directed by the Engineer.  Form work shall be substantially and rigidly constructed to the shapes, lines and dimensions required, efficiently propped and braced to prevent deformination due to placing, vibrating and compacting concrete, other incidental loads or the effect of weather.

(c)
The surfaces of form work shall be made such as to produce surface finishes as specified and formwork joint space be tight enough to prevent loss of liquid from concrete.  Joints between the form work and existing concrete structures shall also be "grout tight".  The form work shall be arranged to facilitate easing and removing of the various parts in correct sequence, without jarring or damaging the concrete.  Fixing blocks, bolts or similar devices may be embedded in the concrete, provided they do not reduce the strength or effective cover of any part of the structure below the required standard but he use of through bolts shall be avoided as far as possible. Temporary opening shall be provided at all points necessary in the forms to facilitate cleaning and inspection immediately before placing of the concrete.


(d)
Forms shall overlap the hardened concrete in the life previously placed by not less than 75 mm and shall be tightened strongly against the hardened concrete so that when concrete placement is resumed, the forms will not spread and allow off-set or loss of mortar at construction joints.  Additional bolts or form ties shall be used as necessary to hold forms tight against hardened concrete.  Particular attention shall be paid in setting and tightening the forms for construction joints so as to get a smooth joint free from sharp deviations or projections.


(e)
Moulding strips shall be placed in the corners of forms so as to produce chamfered edges as reaured on permanently exposed concrete surface.

4.13.2
  Materials to be used
(a)
Materials used for form sheathing and lining shall conform to the following requirements :

Required
Timber Sheathing or lining



Steel sheathing or lining

finish

F1

Any type and grade meeting

            Steel sheathing permitted




the dimentional requirement

            steel lining permitted




of surface finish except 



except on surfaces of




that metal form shall be



internal transverse and




used on surfaces of internal

             longitudinal joint in the 




transverse and lingitudinal



structure component where




joints in mass concrete



steel sheathing is




gravity walls.


            
 Required.

F2

Common grade timber or



Steel sheathing permitted




plywood sheathing or lining.

             steel lining permitted if










strongly supported.

F3

For plain surface common grade


Steel sheathing permitted,




timber or plywood. 



steel lining not permitted.

F4

For warped surfaces timber which


steel sheathing permitted,




is free from knots and other 

             steel lining not permitted.




Imperfections and which can be 



cut and bent accurately to the




required curvatures without




splintering or splitting.

tell sheathing denotes steel sheets not supported by a backing of timber boards, steel lining denotes steel sheet, supported by a back of timber boards.

(b)
Timber sheathing or lining shall be of such kind and quality or shall be so treated or coated that there will be no chemical deterioration or discoloration of the formed concrete surfaces.  The type and condition of form sheathing and lining and the ability of forms to withstand distortion caused by placement and vibration of the concrete and the workmanship used in the form construction shall be such that the formed surfaces will conform to applicable requirements of this specification pertaining to finish or formed surfaces.


(c)
Forms for concrete surfaces required to receive F2 and F3 finish shall be constructed so as to produce uniform and consistent texture and pattern on the concrete faces  Metal patches on forms for these faces will not be permitted.  The form sheathing or lining shall be so placed that all horizontal form marks are continuous across the entire surface. Where finish F2 is specified the sheathing or lining shall be placed so that the joint marks on the concrete surfaces will be in general alignment both horizontally vertically and the form sheathing material used for such surfaces shall be restricted to one type in any one major features of the work.


(d)
Forms for surfaces required to receive F4 finish shall be constructed so as to conform accurately to the required curvature of the section.  Where necessary to meet requirements for curvature the form sheathing shall be built up of laminated splices cut to make right, smooth form surface.  The forms shall be constructed that the joint marks on the concrete surface shall in general, follow the line of water flow.


(e)
After the forms have been constructed all surface imperfections shall be corrected. All the nails shall be hidden and any roughness and all angles on the surface of the forms caused by matching the forms materials shall be dressed to curvature.


(f)
Embedded ties for holding forms shall remain embedded and except where F1 finish is permitted, they shall terminate not less than two diameters or twice the minimum dimension of the tie or ten millimeters, whichever is greater from the formed faces of the concrete.  The use of metal rods or other similar devices embedded in he concrete for holding forms shall be permitted if the ends of the rods are omitted or subsequently removed to a depth as specified above from the surface of the concrete without injury to the concrete, provided that for walls subjected to water pressure on one side and required to be watertight the rods shall not be taken through the wall. Complete removal of embedded rod shall not be permissible.  Removal of embedded fasteners on the ends of the rods shall be done so as to leave holes of regular shape for reaming.  All holes left by the removal of fasteners from the ends of the rods shall be immediately reamed with suitable toothed reamers so as to leave the surfaces of the holes clean and rough and completely filled with dry patching mortar and the surfaces shall be finished to match the adjacent concrete.  Wire ties shall be permitted only where specifically approved and shall be cut off flush with the surface of the concrete after the forms are removed.  Wire ties shall not be used when permanently exposed finished surfaces are required.  Where F1 finish is permitted, ties may be cut off flush with formed surface.


(g)
The ties shall be constructed so that removal of the end or end of fasteners can be accomplished without causing appreciable spalling at the faces of the concrete. Recesses resulting from removal of the ends of he form ties shall be filled in accordance with the provision for repair of concrete as per para 4.15.
4.13.3
   Form, centering and temporary works
(a)
All centering, form work and temporary works shall be constructed according to the approved drawings and specifications.  The IS : 883 : 1970 code of practice for design of structure timber in building shall be applicable for this work.

(b)
As soon as practicable, after the acceptance of his tender, the contractor shall submit a scheme showing the order or procedure and method by which he proposes to carryout the work, togther with such details as are necessary to demonstrate the adequacy, stability and safety of the methods.

(c)
Necessary data for the general scheme of centering shall be obtained well in time.

(d)
After approval of the general scheme, the contractor shall prepare detailed design and drawings for execution of the form work, centering and temporary works.  These shall be forwarded to the Engineer-in-charge for approval.  No work shall be carriedout without prior approval of the Engineer-in-charge.

(e)
Not withstanding the approval given to the design criteria and loading and the general scheme for the centering, the entire responsibility for the satisfactory execution of the centering and all temporary works shall rest with the contractor and he shall be liable to pay all claims and compensation arising from any loss or damage to life and property due to any deficiency, failure or malfunctioning of the centering or the temporary works.

(f)
All centering and supports shall be properly braced and cross braced in 2 directions.  The supports shall be strong enough to withstand the weight or pressure when considerable quantity of wet concrete is poured.  When the centering posts rest on soft ground, their load shall be distributed by means of scantlings / planks of not less than 5 cms thickness / short piles.  Wherever the stage of centering is more than 3 mtrs.  Invariably steel centering shall be resorted to.

(g)
Reuse of forms etc.


Forms required to be used more than once shall be maintained in serviceable condition and shall be thoroughly cleaned and repaired before reuse.  Where metal sheets are used for lining forms, the sheets shall be placed and maintained in the forms without humps and other imperfections.  All forms shall be checked for shape and strength before reuse.

4.13.4
  Cleaning and treatment of forms
At the time the concrete is placed in the forms, the surfaces of the forms shall be  free from encrustations of mortar, grout or other foreign material. Before concrete is placed, the surfaces of the forms designated to produce F-1, F-2, F-3 and F-4 finishes shall be oiled with a commercial form oil, that will effectively prevent sticking and will not stain the concrete surface.  For timber forms, form oil shall consist of pure, refined, pale paraffin mineral oil or other approved form oil.  For steel forms form shall consist of refined mineral oil suitably compounded with one or more ingredients which are appropriate for the purpose.  Care shall be taken to keep form oil out of contact with reinforcement.  In the alternative the surfaces of the forms designated to produce formed surfaces shall be overlaid with LDPE film of 200 microns.
4.13.5   REMOVAL OF FORMS

(a)
Except as otherwise provided in this Sub-Clause forms shall be removed as soon as the concrete has hardened sufficiently, thus facilitating  satisfactory curing and earliest practicable  repair of surface imperfections.


(b)
Forms on upper sloping surfaces of concrete, such as forms on the water sides of wrapped transition, shall be removed as soon as the concrete has attained sufficient stiffness to prevent sagging. Any needed repair or treatment required on such sloping surface shall be performed at once and be followed immediately by the specified curing.


(c)
In order to avoid excessive stresses in the concrete that might result from swelling of the forms, timber forms shall be loosened as soon as this can be accomplished without damage to the concrete.


(d)
Subject to approval, forms on concrete surface close to excavated rock surface  may be left in place provided that the distance between the concrete surface and the rock is less than 400 mm and that the forms are not exposed to view after completion of the works.


(e)
Forms shall be removed with care so as to avoid damage to the concrete.  Concrete damaged if any in form removal shall be repaired in accordance with the provisions for repair of concrete as per para 4.15.

(f)
The following minimum intervals of time will generally be allowed when using ordinary Portland cement between placing concrete and striking form work, but the period shall be modified in case of wet weather and also as per direction of Engineer-in charge.



i)
Walls, columns and vertical faces

24 to 48 hours or as may be 










decided by the Engineer-incharge



ii)
Slabs






14 days



iii)
Beam Soffits




14 days



iv)
Slab spanning upto 6.0 mtrs.


14 days



v)
Slab spanning over 6 mtrs.


21 days



Note :   In normal circumstances, and where ordinary portland cement is used 


      forms  may generally  be removed after expiry of the above period. For 


      other cements, the stripping time recommended for ordinary portland 


      cement may be suitably modified.

  
Where  the shape of the element is such that the form work has re - entrant angles, the formwork shall be removed as soon as possible after the concrete has set, to avoid shrinkage cracking, occurring due to the restraint imposed. 

4.14
    FINISHES AND FINISHING OF CONCRETE SURFACES 

4.14.1   FORMED SURFACES 


(a) 
Allowable  deviation from plumb or level and from the alignment profile, grades and dimensions shown on the drawings is defined as 'tolerance' and is to be distinguished from the irregularities in finishes as  described herein. The tolerance in concrete construction is specified in para 4.21.


(b)
The classes of finish and requirements for finishing of concrete surface shall be as shown on the drawing or as hereinafter specified. In the event of finishing not being definitely specified herein or on the drawings the finishes to be used shall be as directed by the Engineer-in-charge. Finishing of concrete surface shall be performed only by skilled workmen.


(c)
Completed  concrete surfaces will be tested where necessary to determine whether surface irregularities are within the limits hereinafter specified.



(d)
 Surface irregularities are classified as 'Abrupt' or 'gradual' offsets  caused by displaced or misplaced form sheathing, or lining  or form  sections or by loose knots or otherwise defective timber form will be considered as abrupt irregularities and shall  be tested by direct  measurements. All other  irregularities shall be considered as gradual irregularities and will be tested by use of template, consisting of a straightedge or the equivalent thereof for curved surfaces. The length of the template shall be 150  cms for testing of formed surfaces and 300 cms for testing  unformed surfaces.



(e)
The clauses of finish for formed concrete surface are designated by one of the symbols F1, F2, F3 and F4. The jute bags rubbing or sand blasting will not be required on formed surfaces and grinding will not be required on formed surfaces other than that necessary for the repair of surface imperfections. Unless otherwise specified or indicated on the drawings, the classes of finish which will apply are as follows :


i)
Finish F1

This finish applies to surfaces where roughness is not objectionable,  such as those upon or against which fill material, masonry or concrete will be placed, the upstream face of the structure that will  permanently be under water or surface that will otherwise be permanently concealed. The surface treatment shall be the repair of defective concrete, correction of surface depression deeper than 25 mm and filling of the tie rod holes. Form sheathing will not leak  mortar when the concrete is vibrated. Forms may be built with a minimum of refinement.


ii)
Finish F2

This finish is required on all permanently exposed surface for which other finishes are not specified, such as in Head Regulators, Cross Regulators, Drainage syphons, Bridges and Retaining Walls not prominently exposed to public view except wherein F1 finishes are permitted. Forms shall be built in  a workmanlike manner to the required dimensions and alignment, without conspicuous offsets or bulge. Surface irregularities shall not exceed 5 mm for abrupt irregularities and 10 mm for gradual irregularities measured with 1.5 mtrs. template. 


iii)
Finish F3

This finish is designated for surface of structures prominently exposed to public view where appearance is also of special importance. This shall include inside of drainage barrels, piers of bridges and beams and slabs of cross regulators, syphons, aqueducts, drops, parapets, railings and decorative features on the structures and on the bridges. To meet with the requirements for the F3  finish forms shall be built in a skillful, workmanlike manner, accurately to dimensions. There should be no visible offsets, bulges, or misalignment of the concrete. At construction joints the forms shall be tightly set and securely anchored close to the joint. Abrupt  irregularities shall not exceed 5 mm for irregularities parallel to the directions of flow and 2.5 mm for irregularities in other directions. Gradual irregularities shall not exceed 5 mm. Irregularities exceeding this limit shall be reduced by grinding on a bevel of 1 to 20 ratio of height to length.

iv)
Finish F4

This finish is required for formed concrete surface at the cut and ease waters of the piers portions of outlets, draft tubs, high velocity flow surfaces of outlet work downstream from gates and spillway tunnels of dams and where evenness of surface is essential. The forms must be strong and held - rigidly and accurately to the prescribed alignment. For wrapped surface the forms shall be built up in section cut to make tight smooth form surfaces after which the form surfaces are dressed and sanded to the required curvature. Gradual irregularities shall not exceed 5 mm. Abrupt irregularities shall not be permitted. Formations of air holes on the surface of the concrete designated to receive finish shall be minimized and where such air holes are found, they shall be repaired in accordance with the provisions of relevant paragraph. 

4.14.2  UNFORMED SURFACES 

(a)  
The classes of finish for unformed concrete surfaces are designated by the symbols, U1, U2, U3 and U4. Unless otherwise specified or indicated on the drawings, these classes of finish shall apply as follows :


i)
Finish U1

This finish applies to unformed surfaces that will be covered by fill material, masonry or concrete, or where a screeded surface meets the functional requirements. Finish U1 is also used as the first stage of finishes for U2 and U3. Finishing operations shall consists of sufficient leveling and screeding to produce an even uniform surface. Surface irregularities measured as described in this section, shall not exceed 10 mm. 


ii)
Finish U2

a.
This is a floated finish, and used on all out door unformed surfaces not  specified to receive finishes U1 and U3. It may be used for such surfaces as apron and floors of cross regulators and head regulators, drainage barrels, aqueducts and escapes and inside of slopping aqueduct troughs.


b.
Finish U2 is also used as the second stage of finish for U3. Floating may be performed by hand or power  driven equipment. Floating shall be started as soon as the screeded surface has stiffened sufficiently to prevent the formation of laitence and shall be the minimum necessary to produce a surface that is free from screed marks and is uniform in texture. If finish U3 is to be applied, floating shall be continued until a small amount of mortar without excess water   is brought to the surface, so as to permit effective trowellin. Surface irregularities measured as described in this section shall be removed as directed. 


iii)
Finish U3

This is a trowelled finish and may be specified for  tops of parapets prominently exposed to view and conduit invert immediately downstream of regulating gates and valves. When the floated  surface has hardened sufficiently to prevent excess of fine material from being drawn to the surface, steel trowelling shall be started. Steel trowelling shall be performed with firm pressure, that will flatten the sandy texture of the floated surface and produce a dense uniform surface free from blemishes and trowel marks. Surface irregularities, measured as described in relevant parts of this section, shall not exceed 5 mm where hard steel trowelled finish is specified, the regular U3  finish shall be trowelled again after the surface has nearly hardened using firm pressure and trowelling until the surface is hard and has a slightly glossy appearance.


iv)
Finish U4

a.
This is a steel trowelled finish similar to finish U3 except that light surface pitting and light trowel marks such as obtained form the use of machine trowelling or lining machine will be acceptable, provided the surface irregularities do not exceed the limits specified for finish U3. 


b.
Unformed surfaces which are nominally level shall be sloped for drainage as shown on the drawings or as directed, unless the use of other slopes or level surface is indicated on the drawing, narrow surface such as tops of parapets, tops of walls and kerbs shall  be sloped approximately half centimeter per 30 cms of width. 


For canal lining the finish U4 shall be  adopted. 

4.15      REPAIR OF CONCRETE

4.15.1  GENERAL

(a) 
Repair of concrete shall be performed by skilled workers and in the presence of an experienced Engineer. The Contractor shall correct imperfections on the concrete surfaces as necessary to produce surface that conform  with requirements of the paragraph  "finishes and finishing of concrete surfaces". Repairs on formed concrete shall  be completed as soon as practicable after removal of forms and within 24 hrs after removal  of forms. Concrete that is damaged from any cause and concrete that is honeycombed, fractured or otherwise defective and concrete which because of excessive surface depressions has to be excavated and built up to bring the surface to the prescribed lines shall be removed and replaced by dry pack mortar or concrete as hereinafter specified. Where bulges and abrupt irregularities protrude outside the limits specified in the paragraph 'finishes and finishing of concrete surfaces',  the protrusions shall be reduced by bush hammering and grinding so that the surfaces are within the specified limits.


(b)
Before repair is to commence, the methods proposed for the repair shall be approved by the Engineer -incharge. Routine curing should be interrupted only in the area of repair operations.

4.15.2 METHODS OF REPAIRS


For new works four methods are used as under :


i)
DRY PACK METHOD

This method should be used for holes having a depth nearly equal  to, or greater than the least surface  dimensions, for cone bolt, she bolt and grout insert holes, and narrow bolts cut for the repair of cracks. Dry pack should not be used  for relatively shallow depressions where lateral restraint cannot be obtained, for filling in back of considerable lengths of exposed reinforcement ; nor for filling holes which extend entirely  through the wall, beam, etc.


ii)
CONCRETE REPLACEMENT METHOD 

Concrete replacement should be used when holes extend entirely though the concrete section, when holes in unreinforced concrete are more than 1,000 sqcms in area  and 100 cms or more in depths and when holes in reinforced  concrete are more than 500 sqcms in area and deeper than the reinforcement steel.


iii)
MORTAR REPLACEMENT METHOD 

This should be used for holes too wide to dry pack and too shallow for concrete replacement and for all comparatively shallow depressions, large or small, which extend no deeper than for side of the reinforcement bars nearest to surface.


iv)
Epoxy method 

A thermosetting plastic known as epoxy can be used as a bonding medium whenever long time curing of conventional concrete cannot be assured. Also epoxy mortars of fine sand as well as plain epoxy are suitable for concrete repair work and should be used whenever very thin patches are to be placed or immediate reuse of the area is required or where moist curing cannot be effectively  accomplished. Preparation for epoxy bonded repairs should in general be identical to that for other concrete repairs except that every  efforts should be made to provide surfaces thoroughly dry. Drying of the immediate surface for atleast 24 hrs. and warming to temperature between 18 degree C to 27 degree C. are essential for proper application of epoxy bonded repairs. Preparation for the use of epoxy mortars should include thorough cleaning and drying of the areas to be repaired. A wash of dilute 1:4 muriatic acid rinsing with clean water and subsequent drying is desirable, where feasible. If acid wash is not feasible, preparation may be accomplished as for other concrete repairs with final cleanup being by means of sandblast method, followed by air water jet washing and thorough drying, epoxy repairs shall be carried  out only by a trained personnel. The type of epoxy to be used shall be got approved by the Engineer-incharge.

4.15.3
PREPARATION OF CONCRETE FOR REPAIRS
All concrete of questionable quality should be removed. It is better to remove too much concrete than too little because affected concrete generally continues to disintegrate and while the work is being done it costs but little more to excavate to ample depth. Moistening, cleaning, surface drying and complete curing are of utmost importance when making repairs which must be thoroughly bonded, watertight and permanent. Surfaces within trimmed holes should be kept continuously wet for several hours, preferably overnight prior to  placing new concrete. Immediately before placement of the filling, the holes should be cleaned so as to leave a surface completely free from chipping dust, dried grout and all other foreign materials. Preliminary washing as soon as the chipping and trimming are completed is desirable to remove loose material. Final cleaning of the surfaces to which the new concrete is to be bonded should be done by wet sandblasting followed by washing with air water jet for through cleaning and drying with an air jet. Care should be taken to remove any loose materials embedded in the surface by chisels during the trimming and to eliminate all shiny  spots indicating free surface moisture. Cleaning of the steel if necessary should be accomplished by sand blasting. The prepared surface shall be approved by the Engineer-incharge.

i.   dry packing of concrete 

For  this method of repair, the holes should be sharp and square  at the surface edges, but the corners within the holes should be rounded, especially when water tightness is required. The interior surfaces of holes left by cone bolts, she bolts etc. should be roughened to develop an effective bond. Other holes should be
under-cut  slightly  in several places. Holes for dry pack should have minimum depth of 25 mm.


ii)
CONCRETE REPLACEMENT 


Preparation for this method should be as follows :


a.
Holes should have minimum depth of 100 mm. in new concrete and the minimum area of repair should be 500 sqcms for reinforced and 1,000 sqcms for unreinforced concretes.


b.
Reinforcement bars should not be left partially embedded. There should be a clearance of atleast 25 mm around each exposed bar.


c.
The top edge of the holes at the face of the structure should be cut to a fairly horizontal line. If the shape of the defect makes it advisable, the top of the cut may be stepped down and continued on a horizontal line. The top of the hole should be cut to 1 to 3 upward slope from the back towards the face  of  the wall or beam. It may be necessary to fill the hole from both sides, in which case the slope of the top of the cut should be modified accordingly.


d.
The bottom and sides of the holes should be cut sharp and approximately square with the face of the wall when the hole  goes entirely through concrete section, spalling or feather edges shall be avoided by having chippers worked from both faces. All interior corners should be rounded to a minimum radius of 25 mm. 


iii.
MORTAR REPLACEMENT


When mortar gun is used with this method , comparatively shallow holes should be flattened outwardly at about 1 to 1 slope to avoid inclusion  of rebound. Corner within the holes should be rounded. Shallow imperfections in concrete may be repaired by mortar replacement if the work is done promptly after removal of the forms and while the concrete is still green, for instance when it is considered necessary to repair the peeled areas resulting from surface material sticking to steel forms the surfaces may be filled using mortar gum without further trimming or cutting.  Whenever hand placed mortar replacement is used, edges of chipped out areas should be squared with the surface leaving no feather - edges. 


iv.
USE OF DRY PACK MORTAR


The surface after preparing should be thoroughly brushed with a stiff mortar or grout barely wet enough to thoroughly wet the surface after which the dry pack material should be immediately packed into place before the bonding grout has dried. The mix of bonding grout shall be 1 to 1 cement and fine sand mixed to a consistency like thick cream. Under no circumstance should bonding coat be wet enough or applied heavily enough  to make the dry material more than very slightly rubbery. Dry pack is usually a mix (by dry volume or weight) of one part of cement  to 1.50 parts of sand that will pass No. 16 ASTM Screen.

4.15.4   PROCEDURE OF REPLACEMENT OF CONCRETE, CURING  OR REPAIRS ETC.

All  procedures for replacement of concrete, mortar replacement , use of epoxies and curing of repairs shall according to the provisions laid down in chapter VII "Repairs and Maintenance of Concrete" Concrete Manual of the United States Bureau of Reclamation, Seventh Edition 1963.

4.16
  CURING OF CONCRETE

4.16.1  GENERAL

(a)
All equipment, material etc, needed for curing and protection of concrete shall be at hand and ready for installing before actual, concreting begins. Detailed plans, methods and procedures  whereby the various phases of curing and protection shall firmly established,. shall be settled and got approved in writing from the Engineer - incharge sufficiently in advance of the actual concreting .  The equipment and method proposed to be utilized  shall provide for adequate control and avoid interruption or damage to the work of other agencies. 


(b)
All Concrete shall be cured by water in a accordance with the requirement of
sub-clause (3) of this Clause or membrane  curing in accordance with the requirement of
sub-clause (4) of this Clause. Concrete surfaces to be painted shall not be cured by membrane curing.

4.16.2  Water Curing

(a) 
Uniform top surfaces of walls  and piers shall be moistened by covering with water saturated material or by other effective means as soon as the concrete has hardened sufficiently to prevent damage  by water i.e. normally after 24 to  36 hrs of placement of concrete. Exposed finished surfaces of concrete shall be protected against heating and drying from the Sun for at least  72 hrs after placement in location. When finishing or repairs are involved, concrete shall not be disturbed  by workmen walking  on it or by storing materials on the surface  or otherwise for atleast 10 hours after placing. These  surfaces and steeply sloping and vertical formed surfaces shall be kept completely and continuously  moist, prior to and during form removal, by  water applied on the unformed top surfaces and allowed to pass down between the forms and formed  forms and formed concrete faces.  This procedure shall be followed by the specified water curing and membrane curing.


(b)
concrete cured with water shall be kept wet for at least 21 days immediately following placement of the concrete or until covered with fresh concrete by covering with water saturated material or by a system of perforated pipes, or mechanical sprinklers or porous hoses or by any other suitable method, which will keep all surfaces continuously (not periodically) wet.  For uncovered portions curing should continue for specified period.


(c)
The contractor shall make arrangements at work site for storing the water required for atleast 3 days curing.  The concrete work shall not be started until the water required for 3 days curing is stored in advance.

4.16.3 Membrance curing

(a)
Membrane curing shall be by application of a suitable type of white / pigmented curing compound which forms a water retaining membrane on the surface of concrete, provided that on concrete surfaces which will be permanently exposed to view clear curing compound may be required excepting canal lining as per para 3.5.9(b)  Curing compound shall be applied to the concrete surfaces after demonstrating its effectiveness as per para 3.5.10 by spraying one coat to provide a continuous uniform membrane over all area, with a maximum coverage per gallon as prescribed by he manufacturer's instructions according to the roughness of the surface to be covered.  If necessary to cover the surface adequately, a second coat of curing compound shall be applied by spraying at right angle to the direction at which the first coat was applied.  Mortar encrustations and fines on surfaces for which finish F4 is specified shall be removed prior to application of curing compound.  Curing compound shall be applied to all areas of concrete surface except that those areas with surface imperfections which shall be omitted until repaired.

(b)
When curing compound is to be used for unformed concrete surfaces, application of the compound shall commence immediately after the finishing operations are completed.


(c)
When curing compound is to be used on formed concrete surfaces, the surface shall be moistened with light spray of water immediately after the forms are removed and shall be kept wet until the surfaces do not absorb more moisture.  As soon as the surface film of moisture disappears but while the surface still has a damp appearance, the curing compound shall be applied.  There must be ample coverage with compound at edge, corners and rough spots of formed surface.  After application of curing compound has been completed and the coating is dry to the touch, any required repairs of concrete surfaces shall be performed.  Each repair, after being finished, shall be moistened and coated with curing compound in accordance with the foregoing requirements.


(d)
Traffic and other construction operation shall be such as to avoid damage to coating of curing compound for a period of not less than 28 days after application of the curing compound.  Where it is impossible because of construction operations to avoid traffic over surfaces coated with curing compound, the membrane shall be protected by a covering of sand or earth not less than 25 mm in thickness or by other effective means. The protective covering shall not be placed until the sealing membrane is completely dry.  Any sealing membrane, that is damaged or that peels from concrete surface within 28 days after application, shall be repaired without delay.


(e)
Curing compound shall be of approved quality.

4.17
       Requirement of concrete construction
4.17.1     General

All concrete construction shall conform to the permissible tolerance and technical provisions as described in this section and to the detailed requirement of the following paragraphs.  All structures shall be build in a workmanlike manner or to the lines, grades and dimensions shown in the drawing or as prescribed by the Engineer-in-charge. The location of all the construction joint shall be subject to the approval of the Engineer-in-charge.  The dimensions of each structure shown on the drawings are tentative and shall be subjects  to such change as may be found necessary by the Engineer-in-charge due to design considerations.

4.17.2  Concrete in various components of bridges, drainage syphon aqueducts, etc.,

(a)
The items of the schedule B for concrete in aforesaid structures include all concrete in the various components of the structure and blockouts.


(b)
Expansion joints shall be constructed as shown on the drawing or as directed.  Premoulded bituminous fibre type expansion joint material shall be placed in the expansion joints.  Lighting recesses shall be constructed in the parapets as directed by the Engineer-in-charge.  Open joints or false joints shall be constructed as shown on the drawings or as directed by the Engineer-in-charge.  Performed expansion joint filler shall be placed in the road way and side walls where shown on the drawing or as directed by the Engineer-in-charge.

4.17.3   Concrete in blockouts

(a)
All concrete required to be placed in blockouts to permit the installation and adjustment of mechanical and other equipments shall be included in the respective concrete as described above. The concrete surface of the blackouts shall be chipped and roughened as described hereinafter before the concrete is placed in blockouts.


(b)
Exceptional care shall be taken in placing the concrete in blockouts in order to ensure satisfactory bond with the concrete previously placed and to secure complete contact with all metal work in the blockouts.


(c)
The roughening of the concrete surface of the blockouts shall be performed by chipping or sand blasting as approved by the Engineer-in-charge and in such a manner as not to loosen, crack or shatter any part of the concrete beyond the roughened surface.  After being roughened the surface of the concrete shall be cleaned thoroughly of loose fragment, dirt and other objectionable substances and shall be sound and hard to ensure good mechanical bond between the existing and new concrete.  All concrete which is not hard, dense and durable shall be removed to the depth required to the satisfaction of the Engineer-in-charge.

4.17.4   Embedment in concrete

In some of the locations of structures as shown on the relevant drawings a few conduits or openings shall have to be provided through R.C.C. / P.C.C. / masonry work.  Construction of the surface for either placement of concrete or for laying of masonry shall have to be suitably carried out as to meet with the placement of such conduits or openings.  No extra claim for such construction shall be entertained.

4.18      construction joints in unreinforced concrete walls

(a)
Concreting shall be carried out continuously upto the construction joins, the position and details of which shall be as shown on approved Drawing or as directed by the Engineer-in-charge.


(b)
For vertical construction joints stopping boards shall be fixed previously at a predetermined position and shall be properly stayed for sufficient lateral rigidity to prevent its displacement or bulging when concreting is completed against it.  Concreting shall be continued right upto the board.  The board shall not be removed before expiry of the specified period for removal of vertical forms.


(c)
Before resuming work at any construction joints when concrete has not yet fully hardened, all laitance shall be removed thoroughly, care being taken to avoid dislodgement of coarse aggregates.  The surface shall be thoroughly wetted and  all free water removed from the surface shall then be coated with cement slurry.  On this surface, layer of concrete not exceeding 150 mm in thickness shall first be placed and shall be well rammed against old work particular attention being paid to corners and closed spots, work thereafter shall proceed in a normal way.


(d)
When work has to be resumed on a surface, which has hardened, it shall be thoroughly raked, swept clean, wetted and covered with a layer of neat cement grout.  The neat cement grout shall be followed by a 15 mm thick layer of mortar mixed on the same proportion as in concrete and concreting resumed immediately thereafter.  The batch of concrete shall be rammed against the old work to avoid formation of any stone pockets, particular attention being paid to corners and close spots. In all cause, the position and detailed arrangements of all construction joints shall be predetermined and got approved by the Engineer-in-charge.

4.19
Test and acceptance criteria

General
Samples from fresh concrete shall be taken as per IS : 1199-1959 and Cubes shall be made, cured and tested at 28 days in accordance with IS : 516-1959

Note : For relatively small and isolated works in which quantity of concrete is less than 15 cum the strength tests may be waived by the Engineer-in-charge at his discretion.

In order to get a relatively quicker ideas of the quality of concrete, optional tests on beams for modulus of rupture at 72 + hrs. or at 7 days, or compressive strength tests at 7 days may be carried out in addition to 28 days compressive strength tests.  For this purpose the values given in Table 5 may be taken for general guidance in the case of concrete made with ordinary Portland cement.  In all cases, the 28 days compressive strength specified in Table 1 shall alone be the criteria for acceptance or rejection of the concrete.  If however, from tests carried out in a particular job over a reasonably long period, it has been established to the satisfaction of the Engineer-in-charge that a suitable ratio between 28 days compressive strength at 7 days may be accepted, the Engineer-in-charge may suitably relax the frequency of 28 days compressive strength specified in 14.2 of IS : 456-1978 provided the expected strength values at the specified early age are consistently met.

Table - 5





optional requirement of concrete
(clause 14.1.1 of IS : 456-1978)

Grade of
Compressive strength

   Modules of Rupture by Beam Test

Concrete
On 15 cms Cubes Min.

Min. at 72+ hrs.

Min at 7 days



At 7 days N/sqmm

                N/sqmm.


   N/sqmm

1


   2





 3


 4

m 10


7.0





1.2


1.7

M 15


10.0





1.5


2.1

M 20


13.5





1.7


2.4

M 25


17.0





1.9


2.7

M 30


20.0





2.1


3.0

M 35


23.5





2.3


3.2

M 40


27.0





2.5


3.4

Frequency of sampling

Sampling Procedure :
A random sampling procedure shall be adopted to ensure that each concrete batch shall have a reasonable chance of being tested ; that is, the sampling should spread over the entire period of concreting and cover all mixing units.

Frequency :
The minimum frequency of sampling of concrete of each grade shall be in accordance with the following :

Quantity of Concrete





 
Number of

in the work, Cum.







Samples

      1 to 5








      1

      6 to 15








      2

    16 to 30








      3

    31 to 50








      4

51 and above






4 plus one additional sample









for each additional 50 cum or part thereof.

Note : At least one sample shall be taken from each shift.

test specimen
Three test specimens shall be made from each sample for testing at 28 days. Additional cubes may be required for various purposes, such as to determine the strength of concrete at 7 days or at the time of striking the formwork, or to determine the duration of curing or to check the testing error.  Additional cubes may also be required for testing cubes cured by accelerated methods as described in IS : 9013- 1978*.  The specimen shall be tested as described in IS : 516-1959.

Test strength of sample :
The test strength of the sample shall be the average of the strength of three specimen.  The individual variation should not be more than plus or minus 15 percent of the average.

standard deviation :
Provision made under para 3.7.5 shall apply.

Acceptance criteria :
The provision made under para 3.7.6 shall apply.

core test
The locations at which cores are to be taken and the number of cores required shall be at the discretion of the Engineer-in-charge and shall be representative of the whole of concrete concerned.  In no case, however, fewer than three cores shall be tested.

Cores shall be prepared and tested as described in IS : 516-1959*.

Concrete in the member represented by a core test shall be considered acceptable if the average equivalent cube strength of the cores is equal to atleast 85 percent of the cube strength of the grade of concrete specified for the corresponding age and no individual core has a strength less than 75 percent.

In case the core test results do not satisfy the requirements of IS : 456-1978 or where such tests have not been done, load test (as per IS : 456-1978) may be resorted to.

Hydraulic test
After curing period of the water retaining structure is over, a hydraulic test shall be carried out.  Water should be filled in the structure to the designed depth and maintained for a period of 7 days.  Starting from the end of 7 days, observations of water level will be made for a period of 7 days. The drop in the water level observed should correspond to evaporation loss applicable to circumstances. There should also be no visible dampness or sweating on the exposed surfaces. In caseof leakage, rectification work shall be carried out to achieve the desired water tightness. After rectification is done hydraulic tests shall be repeated.

4.20
 Steel reinforcement
 The provision made under Section - V shall apply.

4.21
 Tolerance in concrete construction

4.21.1 General

(a)
Permissible surface irregularities for the various classes of concrete surface finishes specified in he relevent portion of the paragraph of "Finishes and Finishing of Concrete Surfaces", are defined as "finishes" and are to be distinguished from "Tolerance" as described in this section.  Deviation from the established lines, grades and dimensions shall be permitted to the extent setforth in this clause, provided that lesser tolerance than that setforth in this clause may be prescribed at site if such tolerances are considered to impair the structural action or operational action or operational function of the structure.


(b)
Where tolerances are not stated in the specifications or drawings for any individual structure of feature thereof, permissible deviations shall be interpreted in conformity with the provisions of this Clause.


(c)
 Concrete work that exceeds the tolerance limits specified in this section shall be either remedied satisfactorily or removed.

4.21.2  Tolerance for canal structure
Variation in alignment, grade and dimensions of the structures from the established alignment, grade and dimensions shown on the drawings shall be within the tolerances specified in Table below.  Variation shall not be cumulative.  Where the provisions of paragraph 4.14, "finishes and finishing of concrete surfaces", as specified herein before, would permit greater variations than those allowed in the table, provisions of the table given on the following page shall apply.

Table
a.
Pipe Culverts, floatwells and similar structures


i.
Departure from established alignment


25mm


ii.
Departure from established grade 



25 mm


iii.
Variation from plumb or specified batter for



lines and surfaces of columns, piers and walls and for arises.



When overall length of line or surface is :



3 mtrs or less


Exposed

10mm








Buried 

20 mm




More than 3 mtrs.

Exposed

12 mm








Buried

25mm


iv.
For any two successive intermediate points on the line or 



surface separated by



3 mtrs or less


Exposed

10mm








Buried

20mm



More than 3 mtrs.

Exposed

12mm








Buried

25mm

b.
Variation from level or specified grades for slabs.


i.
When overall length of line or surface is :



3 mtrs. or less


Exposed

10mm








Buried

20mm



More than 3 mtrs.

Exposed

12mm








Buried

25mm


ii.
For any two successive intermediate points on the line or



surface separated by :



3 mtrs or less


Exposed

10mm








Buried

20mm



More than 3 mtrs


Exposed

12mm








Buried

25mm

c.
Variation in cross-sectional dimensions of columns, beams, slabs, walls and similar 
members of 


...................................................minus


6mm


...................................................plus


12mm

d.
Variation in sizes and locations from those specified for slab


and wall openings.....................................................................
12mm

e.
Variation from plumb or pipe erected vertically in any length of


.................................................3mtrs.



12mm

f.
Tolerances for bridges :


Departure from established alignment.................................

6mm

g.
Footings


i.
Variation of dimensions



in plain ........................................................minus


12mm




   ..........................................................plus


50mm


ii.
Misplacement of ecentricity

2 percent of the footing width in the









direction of misplacement but not









more than 50mm


iii.
Reduction in thickness............
5 percent of specified thickness.

h.
Variation from plumb or specified batter for lines and surfaces of piers and walls.


i.
Exposed construction :



When overall height of line or surface is :




3 mtrs or less..........................................


10mm




more than 3 mtrs.....................................


12mm



for any two successive intermediate points on the line or



surface separated by :



3 mtrs or less..........................................................


10mm



more than 3 mtrs....................................................


12mm


ii.
Buried construction.................................................
Twice the amounts











listed in h(1) above.


i.
Variation from level of specified grades for beams Horizontal grooves, railing off sets and diaphragms :



i.
Exposed Constructions :




When overall length of line or surface is :




3 mtrs or less..........................................................


10mm



more than 3 mtrs.....................................................

12mm



For any two successive intermediate points on the line or



surface separated by :



3 mtrs or less..........................................................


10mm



more than 3 mtrs....................................................


12mm


ii.
For buried construction :  Twice the amounts listed in i (i) above

J.
Departure of bridge deck and rails from



specified grades........................................................

6mm

k.
Variation in cross-sectional dimensions from those specified for piers,



walls, beams and similar parts of bridge structures.



...............................................minus



6mm



................................................plus




12mm

l.
Variation from that specified in the



thickness of bridge slabs 
............. minus


3mm








............. plus


6mm

4.21.3  (a)  General 
Bulges, Depressions and offsets are defined as concrete Surface irregularities.  concrete surface irregularities are classified as "abrupt" or "gradual" & are measured relative to the actual concrete surface.


(b)
Abrupt Surface Irregularities
Abrupt surface irregularities are defined herein as offsets such as those caused by misplaced or loose forms, loose knots in form member, or other similar forming faults.  Abrupt surface irregularities are measured using a short straight edge, atleast 15 cms.  long held firmly against the concrete surface over the irregularity and the magnitude of the offset is determined by direct measurement.


(c)
Gradual surface irregularities 
Gradual surface irregularities are defined herein as bulges and depressions resulting in gradual changes on the concrete surface.  Gradual surface irregularities are measured using a template conforming to the design profile of the concrete surface being examined. Templates for measuring gradual surface irregularities shall be provided by the contractor, templates shall be atleast 2.5 mtrs.  in length.  The magnitude of gradual surface irregularities is defined herein as a measure of the rate of change in slope of the concrete surface.

(d)
The magnitude of gradual surface irregularities on concrete surfaces shall be checked by the contractor to ensure that the surface are within specified tolerances.  The department will also  make such checks of hardened concrete surfaces as determined necessary to ensure compliance with these specifications.  Templates for these surface shall be furnished by the concrete free of change and shall be available for use by the department at all times.

4.22
unacceptable work
All defective concreting work, including those due to honeycombing, undersizing, under-strength etc. shall be demolished and rebuilt by the contractor at his cost. In exceptional cases where such work is accepted by the Engineer-in-charge after the contractor has made specified repairs, all cost of repairs shall be borne by the contractor.  Acceptance of such works will be in accordance with the provisions of IS : 456-1978.  In the event of the work being accepted, allowing undersizing commensurate with higher materials strength and accepting materials not fully meeting the specifications etc. the contractor shall be paid for the work actually carried out by him at a reduced rate derived from the tendered rate as approved by the Engineer-in-charge.

4.23
Measurements and payments

(a)
Except otherwise specially provided for  in the specifications, measurements of concrete for payment shall be made on the basis of the volume of concrete measured and calculated as being contained within the prescribed concrete outlines shown on the relevant drawings.


(b)
Measurement, for payment, for the concrete laid in pockets in the foundation shall be made on the basis of the volume of the pockets filled.


(c)
No measurements shall be made for the concrete backfill beyond the minimum lines of excavation shown on the drawings except where such payment is specifically authorized.  Measurement of concrete shall be made after deducting the volume of all recesses, passageways, chambers, openings, cavities and depression but without deductions for round or bevelled edges or space occupied by electrical conduits and reinforcement.


(d)
Concrete in bridge side walls, kerbs and parapets in full length of the structure and blok outs etc. shall be measured on the basis of volume of concrete calculated as being contained within the concrete outlines shown on the relevant drawings.


(e)
The unit rate for concrete shall include the cost of all materials, labour, tools and plant required for mixing placing in position, vibrating and compacting, finishing as per directions of the Engineer-in-charge, curing and all other incidental expenses for producing concrete of specified strength to complete the structure of its components as shown on the drawings and according to these specifications.  The rate shall also include the cost of providing, fixing and removing of all centering and form work required for the work unless otherwise specified in the contract.


(f)
The unit rate also includes the cost of dewatering, desilting, diversion and protection work as may be necessary during and after concreting work.


(g)
All expenses likely to be incurred by the Contractor in transporting materials supplied to him, if any, to the site of work, the expenses incurred in improving the quality of materials to acceptable levels (such as screening, washing, etc.) and the expenses incurred in proper storage of materials as directed by the Engineer-in-charge etc. are deemed to be included in the unit rate.


(h)
Payment for the various classes of concrete shall be made on the basis of unit rate per cubic meter entered in respect of items in Schedule B.


(i)
No extra payment shall be made towards authorised variations in cement content per cubic meter of concrete as prescribed in Para 4.7(d) and (e) above.

Section - V

Reinforcement

Item no. 7 of Part II of Schedule B
5.1
Scope of work
The work includes supplying, cutting, bending, binding, welding and erecting in position high yield strength deformed (H.Y.S.D.) steel bars and mild steel (M.S.) bars as reinforcement for concrete of various components of drainage syphons, syphon aqueducts, road bridges, cross regulators, head regulators, escapes, lining and other structures.

5.2
Indian standards for reference
1.
IS : 226-1975

Structural steel (Standard Quality).

2.
IS : 280-1978

Mild steel wire for general Engineering purposes.

3.
IS : 432-1966

Mild steel and medium tensile bars and drawn stead





wire for concrete reinforcement

4.
IS : 432-1966(part-I)
Mild Steel and medium tensile steel bars.

5.
IS : 432-1996 (part-V)
Hard drawn steel wire.

6.
IS : 814-1974

Covered electrodes for metal or welding of structural






steel.

7.
IS : 814-1974(part-I)
For welding products other than sheets.

8.
IS : 814-1974(part-II)
For welding sheets

9.
IS : 1139-1966

Hot rolled mild steel medium tensile steel and high yield






strength steel deformed bars for concrete

10.
IS : 1278-1972

Filler rods and wires for gas welding.

11.
IS : 1481-1970

Metric steel scales for Engineers.

12.
IS : 1521-1972

Method for tensile testing of steel wires.

13.
IS : 1566-1967

Hard drawn steel wire fabrics for concrete 






reinforcement.

14.
IS : 1608-1972

Method for tensile testing of steel products.

15.
US : 1786-1979

Cold twisted steel bars for concrete reinforcement.

16.
IS : 2502-1963

Code of practice for bending and fixing of bars for






concrete reinforcement

17.
IS : 2751-1979

Code of practice for welding of mild steel bars used for






reinforced concrete construction.

18.
IS : 5525-1969

Recommendations for detailing of reinforcement in






reinforced concrete works.

19.
IS : 9417-1979

Recommendations for welding cold worked steel bars






 for reinforced concrete construction

In addition to the above the relevant Indian Standard codes referred to in Section - IV shall also apply.

5.3
Steel reinforcing bars

5.3.1
General

(a)
Steel reinforcing bars shall be placed in concrete where shown on the drawings or as directed by the Engineer-in-charge.  The drawings issued with these specifications show only in part the requirement of reinforcement and further drawings shall be issued by the Engineer-in-charge during the course of the contract.


(b)
As far as possible, high yield strength deformed bars conforming to IS : 1786-1979 shall be used as reinforcement.  However, in case of Non-availability of such bars other steel bars conforming to IS : 432-1966 and / or IS : 1139-1966 shall be used as per the directions of the Engineer-in-charge.

5.3.2
Cutting, bending and binding

(a)
The contractor shall be responsible for the accuracy of the cutting, bending and placing of the reinforcement.  Reinforcement shall be inspected for compliance with the requirement of grade, size, shape, length splicing and locations after it has been placed.  No concreting shall be started unless the reinforcement as placed in the work is finally checked, recorded and certified by the Engineer-in-charge.


(b)
Before the reinforcement is placed, the surface of the bars and the surfaces of any metal bar supports shall be cleaned of the rust, loose mill scale, dirt, grease and other objectionable foreign substances.  After being placed, the reinforcing bars shall be maintained in a clean condition until they are completely embedded in the concrete.


(c)
Reinforcing bars shall be accurately placed and secured in positions as shown in the drawing so that the bars and fabric shall not be displaced during the placing of concrete. The contractor shall also ensure that there is no disturbance of reinforcing bars already placed.


(d)
Wire for binding reinforcement shall be of soft and annealed mild steel and shall conform to IS : 280-1978.  The binding wire shall have tensile strength of not less than 56kg/sqmm.  The wire shall have minimum diameter of 1 mm.  Chairs, hangers, spacers and other supports for reinforcement, may be of concrete, metal or other approved material.  Where portions of such supports will be exposed on concrete surfaces designated to receive F2 or F3 finish, the exposed portion of support shall be galvanised or coated with other corrosion resistant material without which the concreting will not be permitted.  Such supports shall not be exposed on surfaces of F4 finish unless otherwise shown on the drawings.  The minimum allowable clearance between parallel round bars shall not be less than 1.50 times the diameter of the larger bars and for square bars shall not be less than twice the side dimensions of the larger bars. In no case the minimum clearance between the bars shall be less than 1.50 times the maximum size of aggregate irrespective of the shape of the reinforcing bar.  Bars crossing each other where required shall be secured by binding wire in such a manner that they do not slip over each other at the time of fixing and concreting.  Wire used for binding reinforcement shall not be measured for payment.

5.3.3  Splicing

(a)
Where it is necessary to splice reinforcement the splices shall be made by lapping, by welding or by mechanical means.


(b)
Joints or splices in reinforcing bar shall generally be made at the locations where neither shear nor bending moment is maximum, but the contractor would be permitted to take joints or splices at other position provided that such positions are approved by the Engineer-in-charge and joints and splices in adjacent bars are straggared as directed by the Engineer-in-charge.  Approval of such additional splices will generally be restricted to splices not closer than 9 mtrs. in horizontal bars and 4 mtrs.  in vertical bars measured between midpoint of laps.


(c)
If the contractor proposes to use welded splices in reinforcing bars the equipment, the material and all welding testing procedures shall be subject to the approval of the Engineer-in-charge.  The contractor shall also carry out test welds as required by the Engineer-in-charge.


(d)
For welded splices for reinforcing bars conforming to IS : 1786-1979, welding shall be done in accordance with IS : 9419-1979.  For reinforcing bars conforming to IS: 432 (part-I) 1966 and IS : 1139-1966 welding shall be done in accordance with IS : 2751-1966.  Electrodes for manual metal arc welding shall confirm to IS : 814 (part-I) 1974 and IS : 814 (part-II) 1974, mild steel filler rods for oxyacetylene welding shall conform to IS : 1278-1972 provided they are  capable of giving a minimum butt weld tensile strength of 41 kg‑/ sq mm.


(e)
Reinforcing bars 28mm'in diameter and larger may be connected by butt welding, provided that lapped splices will be permitted if found to be more practicable than butt welding and if lapping does not encroach on cover limitation or hinder concrete or reinforcement placing.


(f)
reinforcing bars 25mm diameter and less may be either lapped or butt welded, whichever is most practicable.


(g)
Butt welding of reinforcing bars shall be performed under cover from weather and may be performed either by the gas pressure or flash pressure welding process, or by the electric arc methods.  The following requirements shall apply to all welding of reinforcing bars including butt welding and the preparation of welded reinforcement mats.


(h)
Welded pieces of reinforcement shall be tested at the rate of 5% of total number of joints welded.  Specimen shall be taken from the actual site of work.  Strength of the weld provided shall be at least 25% higher than the strength of bar.


(i)
If the contractor proposes to use mechanical couplings for reinforcing bars he shall submit samples of the proposed coupling to the Engineer-in-charge for approval not less than 60 days prior to their proposed use.

5.3.4
Care of placed reinforcement and concrete
Where reinforcement bars are bent aside at construction joints and afterwards bent back into their original position, care shall be taken to ensure that at no time the radius of the bend is less than 6 times the  diameters for deformed bars and 4 times diameters for plain mild steel bars. Care shall also be taken, when bending such bars, to ensure that the concrete around the bars is not damaged.

5.4
Measurement  and  payment
Measurement for payment for furnishing and placing reinforcing bars will be made only on the calculated weight of the bars placed in concrete, in accordance with the drawings or as directed by the Engineer-in-charge.  The calculated weight for reinforcing bars shall be determined as follows :

i)
The calculated weight per meter of reinforcing bars used shall be based on the standard weight and the corresponding lengths of bars placed in concrete by the contractor.

ii)
All other joints or splices shown on the drawings or as directed by Engineer-in-charge shall be measured as laps.  Mechanical coupling and welded joints approved by the Engineer-in-charge, shall be measured for payment in terms of length of equivalent lap joint.  Except as provided in paragraph 5.3.3 additional joints or splices shall not be measured for payment.  Payment for furnishing and placing reinforcement bars shall be made at the rate tendered thereof in Schedule B.  The rate shall include the cost of supply of steel, preparing reinforcement as per detailed drawings, including furnishing and attaching wire ties and cutting, bending, lapping, painting etc., cleaning, securing and maintaining in position all reinforcing bars as shown on he drawings or as directed by the Engineer-in-charge. The unit rate shall also include cost of all incidental operations necessary to complete the work as per specifications. Lapping will  be measured  but not paid for separately and wastage of steel shall  neither be measured nor paid for as unit rates quoted covers the same. 

iii)
The position and dimension of lapped splices will normally be shown on the reinforcement drawings.  Where splices are required for the work the following minimum overlap of spliced bars shall be used for the various sizes and grades shown.  Hooks will not normally be prescribed for splices in structural grade deformed bars.

Lapped splices

Diameter

Grade of Bar

   Minimum length of overlap


of bar






           
in straight splice


6mm


Structural Plain



30 cm


10mm

Structural Plain



46 cm


12 mm

Structural deformed


38 cm


16 mm

Structural deformed


48 cm


20 mm

Structural deformed


58 cm


22 mm

Structural deformed


66 cm


25 mm

Structural deformed


86 cm


30 mm

Structural deformed


97 cm


35 mm

Structural deformed


107 cm 

SECTION - VI

GATES
6.1       RADIAL GATES FOR REGULATORS AND ESCAPES

6.1.1
APPROVAL OF DESIGNS AND DRAWINGS
The item is for supplying and erection of radial gates for the vents of the cross regulators  on main canal or Branch Canal or escapes and head works of branch canal. The dimensions and the outline arrangements of gates shown in the tender drawings are tentative. The KNNL shall however supply, working drawings of the structures showing therein the precise dimensions of the gates, the hoisting arrangements etc. On receipt of these drawings, the contractor shall submit within 60 days design and drawings of the gates including those of embedded parts, anchorages, hoisting arrangements etc. for the approval of the department. The designs and drawings shall be transmitted to the contractor with the approval or the suggestions for modification within a period of 60 days. If the drawings are returned with suggestions for modification the contractor shall effect necessary modifications and submit the final drawings within a period of 45 days and the final approval shall be communicated in not  more than 30 days, provided all suggestions made are complied with in full.

6.1.2  DESIGN PROCEDURE FOR GATE AND HOISTS
The design of the radial gates shall be in confirmity with IS: 4623-1967.  "Recommendations for structural design of radial gates". The design of hoists shall be in confirmity with IS: 6836-1978 “design of rope drum and chain hoists for hydraulic gates”.

6.1.3  Material
The materials for the various parts of the radial gates shall be as specified below :

______________________________________________________________________________
Sl.
Ref. To   IS


Recommended

          Component part

No.
Specification 


      Material

__________________________
1.
IS : 226-1962


Structural steel

Skin plate


IS : 2063-1962








2.
IS : 2062-1962

Structural steel

Stiffners, 










Horizontal girders

3.
IS : 2062-1962

Structural steel

Arms bracings, tie



IS : 808-1964






members, anchorage 










girder, yoke girder, 










embedded girder, 










rest girder, load 










carrying anchors.

4.
IS : 1030-1962

Cast steel


Guide rollers


5.
IS : 1030-1962

Cast steel


Trunnion hub & bracket


6.
IS : 1030-1962

Corrosion resisting steel   
Pin

7.
IS : 818-1962


Bronze



Bushing 



8.




6mm thick stainless 

Seal seat, sill beam






steel plates

9.
IS : 226-1962


Structural steel

Seal base


10.
IS : 4623-1967 and

Structural steel

Rubber seal 



Appendix-A 


and rubber




6.1.4
ANCHORAGES AND HOISTING ARRANGEMENT
The gate shall be preferably designed with independent anchorages and rear suspension with galvanised wire rope, cast steel rope drum and electrically operated hoist. The contractor shall supply suitable electrical motor with switch and switch panel also, including necessary wiring as directed. Provisions shall also be made for manual operation in case of power failure. The gear arrangements shall be such as to facilitate easy operation by two operators.

6.1.5
PROCUREMENT OF MATERIALS
The contractor shall make his own arrangements for procurement of the necessary material. The department will however supply structural steel if available at divisional issue rates. All materials shall be of approved quality and for all materials procured from sources, other than the departmental stores, the contractor shall produce necessary I.S.I test certificates.


1.  Fabrication
Fabrication may be done either at work spot or in contractors work shop elsewhere under intimation to the department. The contractor shall afford all facilities for the inspection of the fabrication by  the departmental officer.  All fabrication shall be done in a workmanlike manner, in accordance with relevant I.S. specifications and as directed.


2.  Transportation
The fabricated parts shall be transported to the work spot carefully at contractors cost without causing any damage.


3. Schedule of Supplies
The construction programme of the civil works of the regulators and escapes and the schedule of delivery at work spot of the fabricated parts of the gates shall be well coordinated. The contractor shall furnish and follow a schedule of delivery acceptable to the KNNL.


4.  Erection
Erection of any component of gate shall be commenced only after approval of the component by the Executive Engineer. Such approval shall be given after due inspection at work spot and without absolving the Contractor his responsibility to rectify any defects which may be noted subsequently till the gate is finally handed over after satisfactory erection, commissioning and test operations.


5. The gate shall be provided with two coats of anti corrosive paint of approved quality over one coat of primer.

6.1.6   TEST OPERATION
Before the work is finally accepted the test operation of gate shall be done in the presence of the Engineer-in-charge, after due intimation and any defects noticed shall be set right. Test operation shall be done when the canal is functioning with full depth of flow. However, if for no omission on the part of the Contractor, the Canal does not commence functioning within 6 months after the stipulated date of completion of his work the test operation shall be done with such depth of water as may be available in the canal.
 6.1.7  MEASUREMENTS AND PAYMENTS
Payment shall be made per tonne of the finished weight of the structural steel and cast steel components of the gate proper and its embedded parts including the gate, the sill beam, sill plate, girder, trunion, hub and brackets, trunnion pin anchor girder, yoke girder, rest girder the rods and tie members. The weight of the rolled sections of structural steel and of tie rods shall be computed by multiplying the measured length of these sections by the standard weight per running meter as given in relevant I.S. specifications. The weight of structural steel plates shall be computed multiplying the standard measured surface area of the plate by the weight per square metre of such plates as given by I.S. specification. No deductions shall be made towards the holes made for rivets and bolts. No addition shall be made for the weight of bolts, rivets and welds. The weight of bronze and cast steel parts of the gate shall be determined by actual weighing.

The hoists including hoist drums, wire rope, Electrical motors, switches, switch board panel shall not be separately measured and paid. The rate quoted for the gates is deemed to include the cost of the hoists also.

The schedule for part payment of intermediate bills shall be as under :
	Sl

No
	Stage
	
	Cumulative rate of payment

	1
	Affter procurement of materials on production of supplier’s vouchers and hypothecation of materials procured 
	
	A payment of 40% of the accepted unit rate of the gate for the gross weight of the required materials procured or actual cost whichever is less.

	2
	After fabrication at workshop
	
	A payment of 65 % of the accepted unit rate of the gate for the weight of the fabricated 







parts.

	3
	After transportation of fabricated parts to work-site
	
	A payment of 70%  of the accepted unit rate of the gate for the weight of fabricated parts.

	4
	After erection inclusice of hoisting the arrangements complete
	:
	A payment of 90% of the accepted unit rate for weight of the completed gates. 

	5
	After commissioning test operation and final acceptance 
	:
	At 100% of the accepted unit rate for the weight of the gates accepted.


6.2
VERTICAL LIFT SLIDE GATE (Item no. 12 of Part II of Schedule B)
The vertical lift slide gates are for the gates of the Distributory head works. The dimensions and the out-line arrangements shown in the tender drawings are tentative. The department will supply working drawing of each Distributory head works to the Contractor showing therein the precise dimensions of the gates and the location, elevation etc., of the hoisting arrangements. The contractor shall then furnish within 60 days the design and drawings of the gates and the hoisting arrangements including hoist platform, anchorages etc. for approval of the department. The design and drawings shall be approved or returned with comments for modification within a period of 60 days from the date of receipt by the department. If the drawings are returned with comments, the contractor shall furnish the final drawings incorporating all suggested modifications within a period of 45 days and final approval shall be communicated within 30 days.

The gate shall be manufactured using plates and rolled sections of structural steel. The design shall be in confirmity with IS: 5620-1970 “Design criteria for low head slide gates”. The gate shall be with screw gear hoists, the force being ‘transmitted through a screw attached to the Centre of the gate. On the upper end of this shaft, a square screw thread is cut for the length necessary to secure required travel of the gate and the screw nut to fit the thread is housed in a box in which it can freely revolve, the box being fixed to the hoist platform. The nut is revolved by means of a spanner of capstainhead. Guide collars are provided to support the screw shaft at suitable intervals.

The contractor shall make his own arrangements for procurement of materials. The department will supply structural steel plates and rolled sections if available in the Departmental stores at the issue rate. Contractor shall produce necessary I.S.I. test certificate for all materials procured from sources other than departmental stores.

The gate shall be fabricated in workman like manner and in accordance with relevant I.S. specification and transported to work site carefully. Erection shall commence only after inspection and approval by the Engineer-in-charge.

The gate shall be painted with 2 coats of anti corrosive paint of approved quality over a coat of red oxide primer.

Trial operations of the gate shall be made in the presence of Engineer-in-charge and any defects noticed shall be set right promptly. If the commissioning of Canal is delayed by more than 6 months after the agreed date of completion of the gated structure, due to no fault on the part of the contractor, the test operation will be done with such depth of water as may be available in the canal.

6.2.1  MEASUREMENTS AND PAYMENTS
The weight of gate shall be computed from the measured lengths of rolled sections and rods and measured surface area of the plates by multiplying with standard weight per RMTR and standard weights per Sq.mtr. respectively, given in relevant I.S. specifications.

Intermediate payments shall be made at 90% of the accepted unit rates for the weight of gates erected.  Full payments shall be made after successful trial operations.

Section - VII

Rubble Masonary
7.1
Scope of work 

The work  covered under this section consists of furnishing all material, equipment and labour for providing and laying uncoursed rabble masonry in substructure and superstructure and performing all functions necessary and ancillary thereto and including pointing of exposed surfaces and curing. This also includes dewatering if required. 

7.2
INDIAN STANDARDS FOR REFERENCE

1.
IS : 1121 – 1974 
Method of test for determination of strength properties


(All parts)

of natural buildings stones


2.
IS : 1122 – 1974
 Method of test for determination of true specific gravity 





of natural building stones.


3.
IS : 1123 – 1975 
Method of identification of natural building stones


4.
IS : 1124 - 1974
Method of test for determination of water absorption, apparent specific gravity and porosity of natural building stones.


5.
IS : 1125 - 1974
Method of test for determination of weathering of natural building stones.


6.
IS : 1126 - 1974
Method of test for determination of durability of natural building stones.


7.
ÉS : 1127 - 1970
Recommendations for dimensions and workman ship of natural building  stone for masonry work.


8.
IS : 1129 – 1972  
Recommendations for dressing of natural building stone


9.
IS : 1542 – 1977 
Sand for plaster.


10.
IS : 1597 - 1967
 Code of practice for construction of stone masonry


11.
IS : 1597 - 1967
 Rubble stone masonry


 Part I 


12.
IS : 1706 – 1972 
Method of determination of resistance to wear by abrasion of natural building stones.


13.
IS : 2116 – 1980 
Sand for masonry mortars.


14.
IS : 2250 - 1981
Code of practice for preparation and use of masonry mortars.


15.
IS : 1401 - 1967 
Stone facing



 Part I 


16.
IS : 4121 - 1967
Method of test for determination of water transmission rate by capillary action through natural building stones. 


17.
IS : 4122 – 1967 
Method for the surface ³oftening of natural building stones by exposure to acidic atmosphere 


18.
IS : 4348 – 1973 
Method of test for determination of permeability of natural building stones. 


19.
IS : 5218 – 1969 
Method of test for toughness of natural building stones


20.
IS : 7779

Engineering properties of building stones


21.
IS : 8381 – 1977 
Recommended practice for quarrying stones for construction purposes.

7.3
MATERIAL

7.3.1
CEMENT

The provisions of sub - para 3.5.1 shall apply.

7.3.2
WATER

The provisions of sub - para 3.5.4 shall apply. 

7.3.3
SAND

(a)
Sand to be used in mortar shall conform to IS : 2116 - 1980 and the gradation limits given  below : 


I.S. sieve designation
Percentage by weight passing I.S. sieve


4.75 mm
100


2.36 mm
                                                        90-100


1.18 mm
                                                        70-100


600 Micron
                                                        40-100


300 Micron                                                               5-70


150 Micron
                                                          0-15


(b)
The provisions of sub-para 3.5.2 shall also apply


(c)
Before collecting the sand required for mortar for the masonry work, the contractor shall ensure that the sample of sand proposed to be used are supplied to the project laboratory for casting the mortar cubes, and material shall be collected  only after ascertaining the results of the test on the mortar cubes. During the execution  of the work sand collected  at site shall also be tested for all specification requirements. 

7.3.4
RUBBLE (STONES)

Stone shall be hard, sound free from cracks and weathering. Stone shall be used from surplus usable excavated rubble or from the approved quarries, if required. Stone with round surface shall not be used. Stones when immersed in water for 24 hours shall not absorb water by more than one percent of their dry weight when tested in accordance with
IS:1125 -1974.


The  length of stone shall not exceed three times its height and the breadth on the base shall not be greater than three fourth of the thickness of wall and in any case not less than 15 cm. Minimum crushing strength of stones shall not be less than 600 Kg/Sqcm.

7.4 
U.C.R. Masonry 

7.4.1   MORTAR 

The mortar shall consist of cement, sand and water thoroughly  mixed in the proportion as specified. Proportion of cement and sand shall be on weight basis as specified in
schedule -B. Due allowance shall be made for the moisture content in sand. Mixing water shall be added to achieve required workability.

7.4.2  MIXING

(a)
The mortar shall be mixed in mechanical mixers  of tilting type having calibrated  water tank for storing water. The first batch of the mortar at the commencement of work with any mixer shall be made richer by adding 10 percent more cement over and above that required for the particular mix. In case of mechanical mixing, the mortar shall be mixed  for at least 3 minutes after addition of water. Hand mixing shall not be allowed. However, in exceptional circumstances such as mechanical break down of mixer, work in remote areas or when the quantity of work is very small, mixing in hand operated mixers shall be permitted. 


(b)
All ingredients shall be fed to the mixer simultaneously. The quantity of water to achieve the required consistency shall be predetermined by trial mixes, and proportion of water from 5 to 10 percent shall precede and the like quantity shall follow the introduction of other materials. The remainder of water quantity shall be added during mixing operation.


(c)
The wet mortar shall be used within 30 minutes of mixing, mortar remaining unused, after above time shall be rejected and shall not be allowed to be used. 

7.4.3
 MODE OF LAYING 

(a)
The dressing of stone shall conform to the general requirements covered in IS : 1129-1972. Stone shall be sufficiently wetted before laying to prevent absorption of water from mortar.  All stones shall be laid full in mortar both in bed and in vertical joints and settled carefully in place with a wooden mallet immediately on placement so that  it is firmly bedded in before the same has set. Clean chips and spalls shall be wedged into the mortar joints and beds wherever necessary to avoid thick beds or joints of mortar. Whenever foundation masonry is laid directly on rock, the face stones of the first course shall be dressed to fit into the rock snughly when pressed down in the mortar bedding over the rock. No dry or hollow space shall be left anywhere in the masonry and each stone shall have all the embedded faces completely covered with mortar. Vertical joints  shall be staggered. Transverse bond shall be provided by the use of bond stones extending from the front to the back  of the masonry. In case of thick walls beyond 60 cm, bond stones shall overlap each other in their arrangement. Overlap shall not  be less than 15 cms. Bell shaped bond stones or headers shall not be used.


Bond  stone shall be stacked separately and marked to distinguish it from other stones. Masonry work shall be started after sufficient number of bond stones are collected on site as directed by the Engineer-in-charge. Bond stones shall be inserted at the rate of  one per square meter and shall be staggered.


(b)
At all angular junctions, stones at each alternate course shall be well bonded into the respective course of the adjacent wall. All connected masonry in structures shall be carried up at one uniform level throughout as far as possible, but when breaks are unavoidable the masonry shall be in sufficient long steps to facilitate jointing of new work with old. Stepping shall not be more than 45  degrees with the horizontal. Masonry work shall be carried out to truly plumb or to the specified batter. Face work and hearting shall be brought up evenly.  The top of each course, however, shall not be leveled up by use of flat chips. Chips and spalls of stones may be used wherever necessary to avoid thick mortar beds or joints and it shall also be ensured that not hollow spaces are left anywhere in the masonry. Chips shall not be used below hearting stones to bring these up to level of face stones. Use of chips shall be restricted to filling of interstices between the adjacent stones in hearting and they shall not exceed 20 percent of the quantity of stone masonry. 


(c)
Hearting or interior filling of water face shall consist of rubble stones, not less than 15 cm. in  any direction carefully laid, hammered down with a wooden mallet into position and firmly bedded in mortar. Hearting should be laid nearly level with facing and backing. 


(d)
The joint shall not be more than 25 mm thick but shall be sufficiently thick to prevent stone to stone contact and shall be completely filled with mortar. The total content of mortar in  masonry shall not be less than 40% and  not more than 48% of the volume of masonry. 


(e)
When fresh masonry  is to be placed against existing surface of structure, the old surface  shall be cleaned of all loose material, roughened  and wetted as directed by the Engineer-in-charge so as to achieve a good bond with the new work. 


(f)
The scaffolding shall be sound and strong to withstand all loads likely to come upon it. The holes which provide resting space for horizontal members shall not be left in masonry. The holes left in the masonry  work for supporting the scaffolding  shall be filled.


(g)
Green work shall be protected from rain by suitable cover. Masonry work in cement mortar shall be kept consistently moist on all faces for a minimum  period of twenty one days after 24 hours  of construction and continuous for 21 days. Watering should be done carefully so as not to washout the mortar, joints or disturb the masonry in any manner. During hot weather all finished  or partly  completed work shall be covered or wetten in such a manner as to prevent drying . The raking of joints where necessary, shall be done at the end of day's work when mortar is green.

7.4.4
MEASUREMENT AND PAYMENT

(a)
Cross-section at 3 mtrs. or closer intervals shall be taken to determine the quantity of masonry.  Payment shall be made on the basis of the volume of the masonry work calculated as being contained within the pay lines shown on the drawing. 


(b)
No allowance shall be made for the masonry backfill beyond the pay lines of excavation shown on the drawings except  where such payment is specifically  authorised. Payment  for masonry shall be made on the basis of the unit rate for  the respective items in Schedule - B. The unit rate for stone masonry shall include the cost of all labour,  materials, tools, plant, and scaffolding, curing etc. and other expenses incidental to the work. The unit rate also includes dewatering and desilting required, if any.  

7.5
POINTING

7.5.1
GENERAL

 (a)
For a surface, which is to be subsequently pointed, the joints shall be squarely raked out to a depth of 20 mm. While the mortar is still green. The raked joints shall be well brushed to remove dust and loose particles and the surface shall be thoroughly  washed and cleaned. 


(b)
Mortar required for pointing shall be prepared in accordance with the provisions of para No. 7.4.1 and 7.4.2. The cement and sand shall be used in proportion as specified in the respective items or as directed by the Engineer-in-charge.


(c)
For pointing, mortar shall be filled and pressed into the raked out  joints before giving the required finish. Superfluous mortar shall be cut off from the edges of the lines and the surface of the masonry shall also cleared of all mortar.


(d)
Curing shall be started as soon as the mortar used for finishing has hardened sufficiently not to be damaged when watered. It shall be kept wet for a period of atleast 21 days. During this period it shall be suitably protected from all damages.

7.5.2
MEASUREMENT AND PAYMENT
Measurement for payment of the pointing work shall be on square metre basis. Payment will be made at the unit rate for pointing as per schedule - B which shall include the cost of all labour, materials, tools, scaffolding curing and other expenses incidental to the work.

7.6
TEST FOR MORTAR FOR CONSTRUCTION OF MASONRY

(a)
At least one set of test cubes of cement mortar used shall be taken for each day's work and it shall be  tested for 28 days strength.


(b)
From the design mortar mix, cubes using  the material shall be cast in the laboratory at suitable intervals and their strength be determined. This strength shall deemed as the standard  strength for that mortar. The strength of the test cubes shall be found out and shall not be  less than 80% of the  standard strength  mentioned above. For acceptance, the 28  days strength of test cubes shall be the the criteria, 80 percent of the test cubes should satisfy the above criteria. All laboratory testing work shall be carried out by the department as per relevant Indian standards and the contractor shall be permitted to watch the test if he so desires. The Cost of testing be borne by the Department. 

7.7
CONTROLLING PAYMENT

The unit rate in Schedule - B for masonry work shall represent the rate for the work to be  done  under the item to its full height. Part payment shall, however, be made on intermediate bills as shown below :

	Percentage of Work done
	Percentage of Tendered rate

to be paid for the work

	Until  50% of masonry is done               
more than 50% but less than 100%

of masonry is done

 When 100% of masonry is done

	                               95%

                                98%


                               100%


The above percentages shall be applied to each component of individual structure separately. 

Section - VIII

REVETMENT AND PITCHING

8.1
The  bed or slope to receive the pitching or revetment  shall be  prepared true to line and grade and shall be  moistened and well rammed so as to present  a clear uniform compact surface.

8.2
The stones shall be hard, sound and durable and as regular in shape as possible and with length not less than specified. Each stone shall not be less in size than 0.015 cum  unless otherwise specified or ordered by the Engineer-in-charge, having regard to nature of the stone obtainable in the approved source. For revetment only the size stones shall be used. 

8.3
The stones shall be laid closely in position on the prepared bed and firmly set with their narrowest end  downwards, and level with the finished surface of the pitching. The stones shall be laid breaking joint as far as possible, in the direction of flow of water. The stones are to be placed perpendicular to the finished surface. i.e. perpendicular to the slope for revetments and to the specified thickness. 

8.4
The interstices between adjacent stones shall be filled in with stone spalls  of the, proper size, well driven in with crowbars to ensure tight packing and complete filling of all interstices. Such filling shall be carried on simultaneously with the placing in position of the large stones and shall in no case be permitted to fall behind. The final  wedging  shall be done only after obtaining the orders of the Engineer-in-charge. The final wedging shall be done with the largest sized chips practicable, each chip  being well driven with a hammer so that no chip is possible at being picked up or removed by hand.

8.5
Profiles of string and pegs are to be put up to ensure that the pitching is done true, straight, and to the proper slope throughout and revetments in all cases are to be built up from the foot of the bank to be revetted.

8.6
On completion, the surface presented by the apron or revetment shall be even  throughout, free from irregularities, to the required length, breadth and slope specified  as shown in the drawings. 

8.7
When use of rubble of canal spoils is specified, rubble required for the work shall be issued at the nearest available stacks of the excavated materials of the canal in the reach concerned or in any of the adjoining reaches  if available. The contractor shall sort out useful rubble, hammer dress to  the required size shape and convey the same to the work  spot at his cost. 

8.8
MEASUREMENT AND PAYMENT
Payment shall be made on volumetric basis in cum of the pitching and revetment as in Schedule - B.  The unit rate quoted shall include the cost and conveyance of rubble, preparation of bed, laying and packing of rubble in accordance with the above specification to specified thickness, and all other incidental charges.

Section - Ix

SUPPLYING, LAYING AND JOINTING HUME (PRE - CAST) PIPES 

9.1
Pipes and collars of specified classes shall be procured by the contractor at the site of work. No pipe shall be placed in position until the foundations have been approved by the Engineer-in-charge. Where two or more rows of pipes  are to be laid adjacent to each other they shall be separated by a distance equal to at least half the diameter of the pipe subject to  a minimum of 450 mm. 

9.2
The laying of pipes on the prepared foundation shall start from the outlet proceed towards the inlet and shall be completed to the specified lines and grades. The pipes shall be fitted and matched so that when laid in work, they form a culvert with a smooth uniform invert.

9.3
Any pipe found defective or damaged during laying shall be removed and replaced by the contractor at his cost. 

9.4 
JOINTING
9.4.1
One collar shall be provided at each joint. The collar shall be of R.C. C.  having the same strength as the pipes to be joined.  Caulking space shall be between 13 and 20 mm according to the diameter of the pipes. Caulking material shall be slightly wet mix of cement and sand in the ratio  of 1:3 rammed  with caulking irons. Before caulking the collar shall be so placed that its centre coincides with the centre of the joint and an even annular space is left between the collar and the pipe.

9.4.2
 All  joints shall be made with care so that their interior surface is smooth and consistent with the interior surface of the pipes. After finishing, the joints shall be kept  covered and damp for at least 14 days.

9.5 
BEDDING FOR PIPE
The bedding shall provide a firm foundation of uniform density throughout the length of the culvert and shall conform to the specified levels and grade. Concrete craddle bedding or first class bedding shall be provided, as specified in the drawing. The specifications of concrete craddle bedding and first class bedding shall conform to IS : 783 - 1959 or its latest version

9.6
BACKFILLING 


Specification for backfilling shall be as per para 2.10.


Backfilling will be separately paid as mentioned in para 2.10.3.

9.7
OPENING TO TRAFFIC

No traffic shall be permitted to cross the pipe lines unless the earth filling above the latter  is  at least 0.6 metre.
MEASUREMENTS AND PAYMENTS
R.C.C. pipes as laid shall be measured along their centre between the inlet and outlet ends in running  metres. 

9.9
  RATE


The rate shall include the cost of pipes and collars, transportation, handling, storing, laying in position and jointing pipes and also the cost of preparing specified bedding. 

9.10
  ELASTOMERIC BEARING

9.10.1 General

Electrometric bearing conforming to IRC - 83 (part II) section-I and as per the MOST specification 2005 is to be used. 

9.10.2 Placing


Elestromeric bearing pads of required size shall be fixed in position true to Line and level as directed by Engineer - incharge. It includes cost and conveyance of all materials, labour and fabrication machinery inputs, gascutting, straightening, mixing neoprene with respect  with respect to nodules with chemicals, vulcanizing of Elastomeric compound with reinforcement plates etc. as per drawing and as directed by Engineer-incharge.

9.10.3  Testing


The cost per cubic centimeters shall be inclusive of one extra bearing for Testing, for which no separate payment will be made and also for testing.

9.10.4  Measurement and payment

The Elestromeric bearings will be measured on volumetric Basis in cubic centimeter as provided and fixed and payment will be may be as per the rates quoted in Schedule - B, it is inclusive of testing charges. 
SECTION – X

WATER STOPPER

10.1.1
Water bars are performed strips of impermeable material which are to be embedded in the concrete during construction so as to span across the joint and provide a permanent watertight seal during the whole range of joint movement.  The most useful forms of water bars are strip with a central longitudinal corrugation and a central longitudinal hollow tube with thin walls with stiff wings.  The material used for the water bar are synthetic rubbers and plastics have very considerable advantage in handling, splicing and in making intersections.


With all water bars, it is important to ensure proper compaction of the concrete. The bar should have such shape and width that the water path through the concrete round the bar should not be unduly short.  The water bar should either be placed centrally in the thickness of the wall or its distances from either side of the wall should not be less than half the width of the bar.  The full concrete cover to all reinforcement should be maintained.

10.1.2
Joint sealing compound:  Joint sealing compounds are impermeable ductile materials which are required to provide a watertight seal by adhesion to the concrete throughout the range of joint movement.  The commonly used materials are based on asphalt, bitumen, or coal tar pitch with or without filters, such as lime stone or slate dust, asbestos fibre, chopped hemp, rubber or other suitable material.  These are usually supplied after construction or just before the reservoir/delivery chamber is put into service by pouring in the hot or cold state.  These may also be applied during construction such as by packing round the corrugation of water bar.  For detailed specification refer IS 3370 (Part-I) – 1965.

10.1.3 
MEASUREMENT AND PAYMENT


Payment shall be made on running meter of the water stopper.  The unit rate quoted shall include the cost and conveyance of all materials such as water stopper, joint sealing compound and placing and providing joint sealing compound in accordance with the above specification and all other incidental charges.

         G.I.PIPE HAND RAILS AND ELASTOMERIC BEARING

10.2..1
G.I.Pipes of approved quality, confirming to the relevant IS code of 40mm dia. in three rows shall be fixed to RCC posts of CC M-15 grade of size 100mm x 100mm at top and 150mm x 150mm at bottom placed at a distance of 2 mtr. intervals at a height of 750mm. including curing, finishing etc.

Hand rails shall be properly jointed and installed and painted with two coats of paint as approved by Engineer-in-charge.

10.2.2 MEASUREMENT AND PAYMENT

The measurement of hand rails including posts shall be made on running meter basis.  The rates quoted for the item shall include supplying, transporting, casting, installing and painting and other incidental charges
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ANNEXURE – A

BANK GUARANTEE FOR E.M.D/SECURITY DEPOSIT

To


The Executive Engineer____________________________


Address _________________________________________


WHEREAS (Name and Address of Contractor)................................

**(thereinafter called “the Contractor”) has undertaken in pursuance of  Tender Notification/contract No.............................dated..................................to Tender/execute (Name of contract and brief description of works)............................... ..............................................................................................called “The Contract”.


AND WHEREAS it has been stipulated by you in the said contract that the contractor shall furnish you with a Bank guarantee by a Nationalised Schedule bank for the sum specified therein as Earnest Money Deposit/Security Deposit for compliance with his obligations in accordance with the contract:


AND WHEREAS we have agreed to give the contractor such a Bank Guarantee:


NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the Contractor, upon a total of (Amount of Guarantee)..Rs...................................(in words) Rupees................................................. and we undertake to pay you, upon your first written demand and without cavil or argument any sum of sums within the limits of (Amount of Guarantee)...........................as aforesaid without your needing to prove or to show grounds or reasons for your demand for the sum specified therein.


We hereby waive the necessity of your demanding the said debt from the Contractor before presenting us with the demand.


We further agree that no change or addition to or other modification of the terms of the Contract or of the work to be performed hereunder or for any of the contract documents which may be made between you and the contractor shall in any way release us from any liability under this guarantee, and we hereby waive notice of any such change, addition or modification.


This Guarantee is valid until the date......................../60 days after the issuing of the Defect Liability Certificate.






SIGNATURE AND SEAL OF THE GUARANTOR..







(Name and Designation)

Place :                                      
Name of Bank.................................................

Date:                                                   Address..........................................................

WITNESS
1                                               ......................................................

                        2.

Annexure - B
FORM OF AGREEMENT


This agreement is made on the .............................day of ......................... Between (Name f the employer) ................................................................................................................... of (Mailing address).............................................................................................................herein after called the Employer of the one part and (name of the contractor ) ......................................

....................................................................................................................of (Mailing address of Contractor) ................................................................................................................herein after  called the Contractor of the other part. 


Whereas, the Employer is desirous that certain works should be executed, viz (brief Description of works ) ...............................................................................................................

............................................................and has  by letter of acceptance dated ........................ (Date of Letter of Acceptance) accepted  a tender by the contractor for the execution, completion and maintenance of such work. Now this agreement witness as follows :

1.
In this Agreement  words and expression shall have the same meanings as are respectively assigned to them in the Conditions of Contract herein after referred to 

2.
The following documents shall be deemed to form and be read and construed as part of this agreement viz.


a)
Tender Notification


b)
Formal Tender Notice (adapted version of KPWD form 66)


c)
This form of Agreement


d)
The letter of acceptance


e)
The said tender


f)
The completed Schedule - B


g)
The completed Schedule - A


h)
The completed Schedule - C


i)
The drawings


j)
The detailed Technical Specifications


k)
Additional Conditions  of Contract


l)
The Conditions of Contract


m)
The correspondence between the tenderer and the Employer / Engineer made after opening the bid and before signing the agreement. 

3.
The aforesaid documents shall  be taken as complementary and mutually  explanatory on one another but in the case of ambiguities or discrepancies shall take precedence in the order set out above.
4.
In consideration of the payment to be made by the Employer, to the contractor as herein after mentioned, the contractor hereby covenants with the Employer to execute, complete and maintain the works in conformity in all respects with the provisions of the contract.

5.
The Employer  hereby covenants to pay the contractor in consideration of the execution, completion and maintenance of the works, the contract price at the time and in the manner specified.



In witness whereof the parties hereto have caused their respective  Common Seals to hereunto affixed (or have hereunto see their respective  hands and seals) the day and year first above written.  

Signed, Sealed and Delivered


By  the, said 






By the said


...............................................................

....................................................


Name ....................................................

...................................................


on behalf of the contractor 



on behalf of the employer


in the presence of :


Witness 
1.




2.


Note : Tenderers are not required to complete this form at the time of tendering. 
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 Annexure -D

PROCEEDINGS OF THE GOVERNMENT OF KARNATAKA
	Sub 
	:
	Deduction of Shrinkage of settlement in earthwork embankment. 

	Ref
	:
	Correspondence ending with the letter  No. BRP/EBR/TE-77/TA-4 dated 11th November 1965 from the Chief Engineer, Irrigation Project, Bangalore.


PREMABLE 

The  Chief Engineer, Irrigation Project has reported that there was no uniform practive of standard vouge for deduction for deduction for settlement in earth work embankment and that it was discussed in the meeting of Chief Engineers held in 1961 who have made certain recommendations. The recommendations on receipt in government were examined and Government asked Chief Engineer, Irrigation project to obtain report in the matter. Then the matter, has been referred to the Director, Karnataka Engineering Research Station, K.R. Sagar for conducting experiments on various types of the embankments and under various condition in order to take decision on the uniform procedure to be adopted in making deductions for shrinkage settlement in earthwork embankments. The Director Karnataka Engineering Research Station has made the following recommendations







Settlement in percent of height of bank

Sl. 
Type of Embankment


Before 
 
After

After
After

No.




Monsoon
Monsoon
second
Third









    Monsoon
Monsoon
1

2



   3

   4
  
  5
    6

1.
Dry unrolled embankment in clay
25

12.50

6.5
Nil


         soil including black cotton soils.

2.
Dry unrolled embankment in all 
20

10.00

5.00
Nil 



soils other than clayey soil



3. 
Compacted embankments without



   
 field control of placement


a) 
Manual labour or rollers
15

7.50

3.75
Nil

 less than six tonnes.


b)
By power rollers of more
10

5.00

2.50
Nil

than six tonnes.

4.
compacted embankment with 
5

2.50

Nil
Nil          field control placement

The Matter was further referred to the Board of Chief Engineer for consideration and opinion. The board holds that the recommendations of Director are based on generalization  and are indication of general trends in different types of soils. However, soil differs from place to place and it is desirable that actual tests are carried out and averages applied in individual cases. Where it is not possible to carry out the individual experiments the general values may be adopted.

ORDER NO. PWD / II / GMS / 64, BANGALORE DATED 10TH MARCH 1996

After considering all aspects of the case and also the opinion furnished by the Board of Chief Engineers, Government  hereby directs that in respect of all important bank works actual tests are  carried out and average applied and where it is not possible to carry out individual experiment the values given by the Director, K.E.R.S.  as noted in  the preamble may be adopted. 

By Order and in the Name of the Government of Karnataka 

(M.CHANNAPPA)
Deputy Secretary to Government P.W.D . 
