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GOVERNMENT OF KERALA 
NATIONALGAMES SECRETARIAT, THIRUVANANTHAPURAM 

 
EOI/RFP DOCUMENT 

 
 
 
 
NAME OF WORK :  DESIGN, SUPPLY AND INSTALLATION   OF    
     INTERNATIONAL TENNIS FEDERATION APPROVED       
  ACRYLIC TENNIS COURT SURFACE  INCLUDING     
                                                                              ALL   ANCILLARY   WORKS AT KUMARAPURAM,              
                                                                              THIRUVANANTHAPURAM. 
 
LAST DATE AND TIME FOR 
 
RECEIPT OF BIDS : 15. 00 Hours on   30 / 08 / 2013. 
 
 
TIME AND DATE OF OPENING BIDS : 11. 00 Hours on  31/  08 / 2013. 
 
 
PLACE OF OPENING OF BIDS :   National Games Secretariat, 
Thiruvananthapuram 
 
 
OFFICER INVITING BIDS :      The Chief Engineer, 
 
National Games Secretariat, Chandrasekharan Nair Stadium, Palayam, 
Thiruvananthapuram ς 695033 
Kerala State, India 
Phone: 0471 -2302267 
0471 - 2302287 
Fax : 0471-2302267 
E-mail:  35thngskerala@gmail.com. Website:    www.35thnationalgames.in 
 
 
 
 
 
 
 
 

mailto:35thngskerala@gmail.com
http://www.35thnationalgames.in/
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NATIONAL GAMES SECRETARIAT 
THIRUVANANTHAPURAM 

 
 

 
Date:  05 /   08 / 2013. No:- 3184/ AE5/ENGG /NGS/2012 
 
 
The  Chief  Engineer,  National  Games  Secretariat, for and  on  the behalf  of  Chief  Executive Officer  & 
Principal Co-Ordinator, National Games Secretariat, Kerala State, invites proposals from the eligible and 
qualified manufacturers of the acrylic synthetic surface  for the items listed below and fulfilling following 
terms and conditions. 
 
The product / Brand proposed by the manufacturer must be included in the approved list of vendors 
published by the International Tennis Federation. 

OR 

 
Equivalent  product /Brand permissible as per Standard norms of International Tennis Federation. 
 
The manufacturer of the product / brand must have a registered manufacturersΨ  representative office in 
India ς with valid address. The said representative shall have a clear power of attorney from the 
manufacturer authorizing him to carryout sports surface laying in India. 
 
The product / brand must have been installed in reputed Sports Organizations /  National level institutes in 
India/abroad. They must have installed at least one such installation during the last 3 years. 
 
 
1.    The manufacturer must be able to undertake and organise the laying of sub base and 

allied civil construction work along with construction of the specialised surface. 
 
2.    The product /  brand must be guaranteed for tropical climate like coastal region of Kerala and 

ensuring long service life without deterioration due to climatic conditions. 
 
3.    The scope of the specialised surface is approximately quantified as follows. 
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PRE-REQUIREMENT OF SYNTHETIC SURFACE FOR OUTCOOR TENNIS COURT FOR 

THE 35TH NATIONAL GAMES, KERALA 

 

Bid No Name of work 

Type of surface 
and 

valid approval 
required 

 
Cost of bid 
document  

 

Time of 
Completion 

of 
entire work 

for 
handover 

1 2 3   
     
 
 
 
      38 /NGS/ 2013-14 

Design, Supply And 
Installation of   International 
Tennis Federation  Approved 
Acrylic Tennis  Court Surface 
Including   All  Ancillary  
Works at Kumarapuram, 
Thiruvananthapuram.(Re-
Tender) 
 

1. Four tennis courts of 
standard size. 

 
 
 
 

Acrylic 8/9 layer 
Category III (Medium) 
 

 
 
 

 
Rs.8,100
/ -  + VAT 
5%  

 

 
 
 
 
     3   months 

 
1. Biding documents may either be available from the office of the Chief Engineer, National Games 

Secretariat (NGS), Chandrasekharan Nair Stadium, Palayam, Trivandrum 695033 from         
08/08/2013 up to     30/08/2013 on or on payment of Rs. 8,100 +VAT 5% or download from the 
official website of the National Games Secretariat, www.35thnationalgames.in. Those who 
download the documents may submit a DD for the cost of tender documents. (Rs. 8,100 + VAT 5%) 
in favour of the CEO and Principal Co-Ordiator, National Games Secretariat, Chandrasekharan Nair 
Stadium, Palayam, Trivandrum payable at Trivandrum, along with the tender. 

2. Bids must be delivered to the Chief Engineer,  National Games Secretariat Chandrasekharan Nair  
Stadium, Palayam, Thiruvananthapuram, Kerala, India ς 695033 on or before 15 00 hours IST 
30/08/2013 and will be opened on the next day at 11.00 hours IST, in the presence of bidders   
 who wish to attend. If the office happens to be closed on this date, the bids will be opened on the 
next working day at the same time and venue. 

3.  The Price / Financial Bid should be signed by the manufacturer and his Indian Authorised 
representative and all documents of the technical bid of the tender should be signed by the 
manufacturer or his Indian authorised representative. 

4.  There shall be a pre ς bid meeting of the aspiring contractors at 11.00am on 17 /  08 /2013 in the 
office of the undersigned.  

5.  Application sent by the agents will not be accepted. 
 

                                                                                                                                                 Sd/- 
Chief Engineer 
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For and on behalf of the CEO and 
Secretary, National Games Secretariat 
 

 
                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION 1: 

         INSTRUCTIONS TO BIDDERS (ITB) 
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1. Scope of proposal 
 

A.GENERAL 
 
 
1. 1 The Chief Engineer, NGS for and on behalf of Chief Executive Officer & Secretary, NGS, Kerala    

State (referred to as the Employer in these documents) invites bids for the Design, Supply And 
Installation of   International Tennis Federation  Approved Acrylic Tennis  Court Including   All  
Ancillary  Works For National Games Kerala (as defined in these documents and referred to as 
"the works") detailed in the table given in the Invitation for Bids (IFB) and detailed in the Schedule 
of Tender. The detailed scope of work is given in the technical specification attached. 

 
1.2 The successful bidder will be expected to complete the works by the agreed completion 

date specified in the Contract data. 

2.  Qualifications of bidders 
 
2.1 The bidders should fulfil the following terms and conditions. 

 
2.2 The product /  Brand proposed by the manufacturer must be included in the approved list of 

vendors published by the International Tennis Federation . 
 
2.3 The manufacturer of the product /  brand must have a registered manufacturersΨ 

representative office in India ς with valid address. The said representative shall have a clear 
power of attorney from the manufacturer authorizing him to carryout sports surface laying in India. 

 
2.4 The product /  brand must have been installed in reputed Sports Organizations /  National level 

institutes in India. They must have installed at least one such installation during the last 3 years. 
 
2.5 The manufacturer must be able to undertake and organise the laying of sub base and allied civil 

construction work along with construction of the specialised surface. 
 
2.6 The product /  brand must be guaranteed for tropical climate like coastal region of Kerala and 

ensuring long service life without deterioration due to climatic conditions. 
 
2.7 The scope of the specialised surface is approximately quantified as follows against the venues 

noted. 
 

3.  Information required from bidders 
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3.1 All bidders shall include following information and documents with their bid.  

(1) Name and valid address of the authorized Indian representative if any. 

(2)  A letter of authority from the manufacturer of the specialized flooring that the recognized 
Indian representative agency is  authorized to carryout installation of  specialized sports, 
participate in  bidding  process  and  carryout  installation of  specialized sports  flooring  to 
international standard and also eligible to fulfil all contractual obligations. 

(3) Major items of construction equipments proposed to be used to carry out the installation of sports 
surface. A separate list be included to for equipments to be imported and then take back to country 
of origin after the work is over. 

(4) The list of key personnel for site management, which should include names of expatriate highly 
skilled persons. 

(5) Confirmation from bidder that no litigations, court cases are in force from previous contracts 
executed. 

(6) Detailed proposal of subcontracting portion of the work to be submitted. A confirmation that 
specialized flooring /  surface shall not be sub contracted. Only minor civil works, sub base etc may 
be subcontracted. However the bidder shall be liable to certify for the quality of and sound 
construction of  sub-contracted works to enable him  to obtain approval from  the International 
Tennis Federation. 

(7) The proposed methodology and program (in the form of CPM/PERT/Bar Chart) for the entire scope 
of work according to the contract period given in data sheet. This proposed methodology of 
installation should be certified by the manufacturer of the product as well as International Tennis 
Federation. 

 
4. Cost of Bidding 

 

4.1 The bidder shall bear all costs associated with the preparation and submission of his Bid, and the 
Employer will in no case be responsible and liable for those costs. 

 
5.  Site visit 

 

5.1 The Bidder, at the BidderΨs own responsibility and risk is encouraged to visit and examine 
the Site of Works and its surroundings and obtain all information that may be necessary 
for preparing the bid and entering into a contract for construction of the Works. The costs 
of visiting the site if any shall be borne by the bidder. 
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B. Bidding Documents 
 
 
6. Content of Bidding Documents 

 

6.1  The set of bidding documents comprises the documents listed in the table below and 
addenda issued in accordance with Clause  8: Invitation for Bids 

 
Section 1 Instructions to Bidders 
Section 2 Conditions of Contract 
Section 3 Contract Data 
Section 4 Forms of Securities 
Section 5 Specifications 
Section 6 Drawings 
Section  7 Accepted Price Schedule of Tender 
Section 8 Minutes of the pre-bid meeting and clarifications issued to the bidders. 
Section  9 Any other document listed in the Contract Data as forming part of the contract 

 

6.2 The bidding documents supplied, should be completed and returned with the bid. 
 
7.    Clarification of Bidding Documents 

 
7.1 A prospective bidder requiring any clarification of the bidding documents may notify the 

Employer by e- mail at the employerΨs e-mail ID 35thngskerala@gmail.com. The Employer will 
respond to any request for clarification which he received earlier than 10 days prior to the 
deadline for submission of bids. Employer's response will be made available to all purchasers 
of the bidding documents, including a description of the enquiry but without identifying its 
source. 

 
8.    Amendment of Bidding Documents 
 
8.1 Before the deadline for submission of bids, the Employer may modify the bidding 

documents by issuing addenda. 
8.2   Any addendum thus issued shall be part of the bidding documents and shall be communicated by 

e-mail to all the purchasers of the bidding documents. Prospective bidders shall acknowledge 
receipt of each addendum by e- mail to the Employer. 
  

mailto:35thngskerala@gmail.com
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C. Preparation of Bids 
  
9. Language of the Bid 
 

9.1 All documents relating to the bid shall be in the English language. 

10. Documents comprising the Bid 

10.1 The bid submitted by the bidder shall comprise the 
following:  

 (a) The Bid 

(b) Information Form and Documents; 

11. Bid Prices 
 
11.1 The contract shall be for the whole works as described in Sub-Clause 1.1, based on the priced 

schedule of tender. 

11.2 The bidder shall quote items rates for all the items in the schedule of contract. The bidder shall fill 
in rates and prices and line item total (both in words and figures) for all items of the works 
described in the bill of quantities along with total bid price (both in figures and words). Items for 
which no rate or price is entered by the bidder will not be paid by the Employer when executed 
and shall be deemed covered by the other rates and prices in the bill of quantities. In such cases 
the unit rate will be considered as ŲzeroΨ.  The bidder has to quote rates in Indian Rupee /  US 
dollar/Euro as specified in the price schedule. For the purpose of comparison, the total quoted 
bid prices will be converted to the Indian Rupees based on the exchange rate prevalent at the 
day of opening of the bid. 

 
11.3 All duties , taxes and other levies payable by the contractor under the contract, or for any 

other cause, shall be included in the total bid price submitted by the bidder. The rates and 
prices except in so far as it is otherwise provided under the contract, include all constructional 
plant, labour, supervision, materials, erection, maintenance etc. together with all general risks, 
liabilities and obligations set out or implied in the contract. The bidder is responsible for 
obtaining custom duty exemption if any for the specialized sports flooring /surface. The bidder 
has to obtain all forms, documents, Govt. directive as regards to custom duty exemption and 
duly fill the same on his own risk and cost. The NGS will assist the bidder by stamping and 
signing the custom duty exemption documents. The further follow up with custom duty 
exemption is the responsibility of the bidder and NGS shall not be held responsible for the 
correctness of the document prepared by the bidder and delay if any on this account shall not 
be attributed to the NGS and the consequence thereof. All the expenses towards this follow up 
will be borne by the bidder. Similarly all port charges, levies, excise, port clearance charges etc 
as required will be borne by the bidder. The price quoted by the bidder is not inclusive of custom 
duty but all other taxes, VAT, duties etc as applicable are deemed to be included and item of the 
BOQ is presumed to be all inclusive delivered to site basis. 

 
11.4 The final total of the abstract of Bill of Quantities (inclusive of all sections) written in words 

shall be taken as tender price quoted by the bidder for comparison of the bids. Arithmetic 
mistakes typographical errors shall be corrected in accordance with Clause 23 for arriving at 
the final tender price. 
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11.5 All payment shall be made in Indian Rupees / USD/Euro, as applicable as per Clause 37 of 
conditions of contract. 

12. Bid Validity 

12.1 Bids shall remain valid for a period not less than 120 days after the deadline date for bid 
submission specified in Clause 16. A bid valid for a shorter period shall be rejected by the 
Employer as non-responsive.  

12.2 In exceptional circumstances, prior to expiry of the original time limit, the Employer may 
request that the bidders may extend the period of validity for a specified additional period. The 
request and the bidders' responses shall be made in writing or by E mail. 

 
13. Proposals by Bidders 

13.1 Bidders shall submit offers that comply with the requirements of the bidding documents, 
including the basic technical design as indicated in the drawing and specifications of work 
approved by INTERNATIONAL TENNIS FEDERATION. The bidder has to confirm that the 
methodology of installation proposed by him, the selection of materials of specialized surfaces 
adopted by him, and associated ancillary works carried out by him are according to the technical 
specifications of the respective international federation for International Tennis Federation. The 
bidder is also to confirm that all sequence of work adopted by him is according to the standard 
guideline laid down by the respective international federation for INTERNATIONAL TENNIS 
FEDERATION of the sport. 

 
13.2 Conditional bids will be rejected outright. 

 
14. Format and Signing of Bid 

14.1 The Bidder shall prepare one original set of the documents comprising the bid as described in 
clause 10, above bound with the volume containing the Form of Bid, and clearly marked. 

14.2 The Bid shall be typed or written in indelible ink and shall be signed by a person or persons duly 
authorized to sign on behalf of the Bidder. All pages of the bid where entries or amendments 
have been made shall be initialled by the person or persons signing the bid. 

14.3 The Bid shall contain no alterations or additions, except those to comply with instructions issued 
by the Employer, or as necessary to correct errors made by the bidder, in which case such 
corrections shall be initialled by the person or persons signing the bid. 

 
 
 
 
 
 
 
 
 
 
 



 

 

11 

Tender                                                                                                                                                        Chief Engineer 

 
 
 
 
 
D.  Submission of Bids 
 

15. Sealing and Marking of Bids 

 
15.1 The bidder shall seal the bid in separate envelopes 

 

The 1
st  

envelope shall be marked as Technical Bid and shall contain the following documents. 

1.   The letter of Expression of Interest along with company profile 

2.   Detailed scope of work and other supporting documents of completed project 

3.   Financial capacity of the bidder 

4.   Product and other specification etc 

5 Request for proposal of the tender document (except Section: 8, the Bill of Quantities) 
duly stamped, signed, and filled in as required with all supporting documents attached. 

 
6.  Following technical documents as regards to sports surfacing to be attached. 
 
a.  Letter  of  authorization from  the  manufacturer  that  the  Indian  representative  of  

the manufacturer has been fully authorized technically, Commercially, and legally to 
represent the manufacturer in participation of this tender and has power and authority 
to negotiate on the behalf of the manufacturers. 

 
b.  Detail proposal of laying specialized sports surfacing with methodology of procurement of 

approved material and installation of the same and confirmation from the international 
sports federations for International Tennis Federation that all the components of the 
finished flooring /  surface and method of installation has approval of International Tennis 
Federation. 

c.  Sample of the finished flooring/surface 
 

d.  A letter of undertaking from the manufacturer as per format enclosed in 
the tender documents. 

 
The 2nd envelope shall be marked as  Price Bid and shall contain Section:8 of the 
tender document i.e. Bill of quantity which gives the total price of the bid in given 
format. It shall be properly stamped and signed as required. 

 
 Both these envelopes shall be enclosed in a third bigger envelope and sealed. 

 
15.2 The inner and outer envelopes shall 
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(a) be addressed to the Employer at the following address: 
The Chief Engineer, National Games Secretariat, Chandrasekharan Nair 
Stadium, Palayam, Thiruvananthapuram ς 695033. 
 
 
 

(b) Bear the following identification: 
 
(i)     Bid forΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ (name of work), 
 National Games , Kerala 
 
( ii )  Bid Reference No ΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ(Bid no). 
 
( iii  ) Technical Bid and Price Bid respectively in the two covers. 
 

15.3 In addition to the identification required in Sub-Clause 15.2, the inner envelopes shall indicate 
the name and address of the bidder to enable the bid to be returned unopened in case it is 
declared late, pursuant to Clause 17. 

 
15.4 If  the  outer  envelope  is  not  sealed  and  marked  as  above,  the  Employer  will  

assume  no responsibility for the misplacement or premature opening of the bid. 
 
16. Deadline for Submission of the Bids 

16.1 Bids must be received by the Employer at the address specified above not later than  15 hrs IST on 
               25/ 07/2013. In the event of the specified date for the submission of bids being declared a   
                holiday for the Employer, the Bids will be received up to the appointed time on the next  
                working day. 

 
16.2 The Employer may extend the deadline for submission of bids by issuing an amendment in 

accordance with Clause 8, in which case all rights and obligations of the Employer and the bidders 
previously subject to the original deadline will then be subject to the new deadline. 
 
17. Late Bids 
 

217.1 Any Bid received by the Employer after the deadline prescribed in Clause 16 will be 
returned unopened to the bidder. 

 
18. Modification and Withdrawal of Bids 

18.1 No bid may be modified after the submission of Bids 
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E.  Bid Opening and Evaluation 
 
19.  Bid Opening 
 
19.1 The  Employer  shall  open  the  technical  Bids  in  the  presence  of  the  Bidders  or  their 

representatives who choose to attend at 11.00 hours on the date and the place specified in 
Clause  16. In the event of the specified date of Bid opening being declared a holiday for the 
Employer, the Bids will be opened at the same location at 11 hours on the next working day. 
The Price bid shall remain unopened and will be held in the custody of the employer up to 
three days till the technical bid is scrutinized for determining the Responsiveness/non 
Responsiveness. 

 
19.2 The Employer shall conduct the opening of Price Bids of those bidders whose bid is determined as 

Responsive, in the presence of the Bidders or their representatives who choose to attend at 11.00 
hours on the date and the place to be notified on the 1st  Bid opening day in the notice board of 
the Employer. 

 
19.3 The Bidders' names, the Bid prices, the total amount of each Bid, and such other details as the 

Employer may consider appropriate, will be announced by the Employer at the opening. No bid 
shall be rejected at bid opening except for the late bids pursuant to Clause 17. Late bids will be 
returned un-opened to bidders, if they approach the Employer. 

 
20. Process to BE CONFIDENTIAL 

20.1   Information relating  to  the  examination, clarification, evaluation,  and  comparison of  Bids  
and recommendations for the award of a contract shall not be disclosed to Bidders or any 
other persons not officially concerned with such process until the award to the successful 
Bidder has been announced. Any effort by a Bidder to influence the Employer's processing of 
Bids or award decisions may result in the rejection of his Bid. 

 
21. Clarification of Bids 

21.1 To assist in the examination, evaluation, and comparison of Bids, the Employer may, at his 
discretion, ask any Bidder for clarification of his Bid, including breakdowns of unit rates. The 
request for clarification and the response shall be in writing or by e-mail, but no change in the 
substance of the Bid shall be sought, offered, or permitted except as required to confirm the 
correction of  arithmetic errors discovered by the Employer in the evaluation of  the Bids 
in accordance with Clause 23. 

 

21.2 Subject to sub-clause 21.1, no Bidder shall contact the Employer on any matter relating to its 
bid from the time of the bid opening to the time the contract is awarded. If the Bidder wishes to 
bring additional information to the notice of the Employer, it should be done in writing. 

 

21.3 Any  effort  by  the  Bidder  to  influence  the  Employer  in  the  EmployerΨs  bid  evaluation, bid 

comparison or contract award decisions may result in the rejection of the BiddersΨ bid. 
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22. Examination of Bids and Determination of Responsiveness 

22.1 Prior to the detailed evaluation of Bids, the Employer will determine whether each Bid (a) 
meets the criteria defined in Clause 2 & 3; (b) has been properly signed; (c) is substantially 
responsive to the requirements of the Bidding documents. 

22.2 A  substantially  responsive  Bid  is  one  which  conforms  to  all  the  terms,  conditions,  and 
specifications of the Bidding documents, without material deviation or reservation. A material 
deviation or reservation is one  (a)  which affects in any substantial way the scope, quality, or 
performance of the Works; (b) which limits in any substantial way, inconsistent with the 
Bidding documents, the Employer's rights or the Bidder's obligations under the Contract; or (c) 
whose rectification would affect unfairly the competitive position of other Bidders presenting 
substantially responsive Bids. 
 

22.3 If  a  Bid  is  not  substantially responsive, it  will  be  rejected by  the  Employer, and  
may not subsequently be made responsive by correction or withdrawal of the 
nonconforming deviation or reservation. 

 
23. Correction of Errors 
 

23.1 Bids determined to be substantially responsive will be checked by the Employer for any 
arithmetic errors. Errors will be corrected by the Employer as follows: 
(a)  Where there is a discrepancy between the rate quoted in figures and in words, 

the rate in words will govern; and 
(b)  Where there is a discrepancy between the unit rate and the line item total resulting 

from Multiplying the unit rate by the quantity, the unit rate as quoted in words will 
govern. 

 

23.2 The quoted rate and bid amount stated in the Bid will be adjusted by the Employer in 
accordance with the above procedure for the correction of errors and, with the 
concurrence of the Bidder, shall be considered as binding upon the Bidder. If the Bidder 
does not accept the corrected amount the Bid will be rejected, 

 
24. Evaluation and Comparison of Bids 
 

24.1 The Employer will evaluate and compare only the Bids determined to be substantially 
responsive in accordance with Clause 22. Bid comparison will be based on the currency 
exchange rate prevalent on the day of opening of the bid and the total bid amount will be 
worked out accordingly correct to the nearest Indian Rupees. 

 

24.2 In evaluating the Bids, the Employer will determine for each Bid the evaluated Bid 
Price by adjusting the Bid Price in the manner foresaid: 

 

24.3 The Employer reserves the right to accept or reject any variation, deviation, or 
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alternative offer. Variations, deviations, and  alternative  offers  and  other  factors  
which  are  in  excess  of  the requirements  of  the  Bidding  documents  or  otherwise  
result  in  unsolicited  benefits  for  the Employer shall not be taken into account in Bid 
evaluation. 

 
 
 

24.4 If the Bid of the successful Bidder is seriously unbalanced in relation to the Engineer's estimate of 
the cost of work to be performed under the contract, the Employer may require the Bidder to 
attend the office of the Employer at a suitable time to be mutually agreed up on with the 
bidder, for a negotiation on the item rate quoted by the bidder in accordance with the provision 
in clause  25.2 below. During the negotiation the bidder is expected to produce the detailed 
price analysis for any / all of the items in the schedule of tender and to demonstrate the 
internal consistency of such rates and any other relevant reasons in support of the total Price 
quoted by the bidder. 
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F.       Award of Contract 
 

25. Award Criteria 
 

25.1 Subject to Clause 26, the Employer will award the Contract to the Bidder whose Bid has been 
determined to be substantially responsive to the Bidding documents and who has offered the 
competitive Bid Price, provided that such Bidder has fulfilled all terms and conditions of the bid. 

 

25.2 Before the award of contract , Employer can ask for negotiation during the process of 
 finalization if he desires so and in that case the negotiated price will be reckoned for 
 consideration for award of contract. 
 
25.3  The quality, need, and cost are the major deciding factors in the award of contract 

 
26. Employer's Right to Accept any Bid and to Reject any or all Bids 

26.1 Notwithstanding Clause 25, the Employer reserves the right to accept or reject any Bid, and to 
cancel the Bidding process and reject all Bids, at any time prior to the award of Contract, without 
thereby incurring any liability to the affected Bidder or Bidders or any obligation to inform the 
affected Bidder or Bidders of the grounds for the Employer's action. 

 
27.  Notification of Award and Signing of Agreement 

27.1 The Bidder whose Bid has been accepted will be notified of the award by the Employer prior 
to expiration of the Bid validity period by e-mail, telex or facsimile confirmed by registered 
letter. This letter (hereinafter and in the Conditions of Contract called the "Letter of 
Acceptance") will state  the  sum  that  the  Employer may have  to  pay  the  Contractor in  
consideration of  the execution, completion, and maintenance of the Works by the Contractor 
as prescribed by the Contract (hereinafter and in the Contract called the "Contract Price"). 

 

27.2 The  notification of  award  will  constitute the  formation of  the  Contract, subject only  to  
the furnishing of a Security Deposit in accordance with the provisions of Clause 28. 

 

27.3 The Agreement will incorporate all agreements between the Employer and the successful Bidder. 
It will be kept ready for signature of the successful bidder in the office of employer within 7 
days following the notification of award along with the Letter of Acceptance. Within 10 days of 
receipt, the successful Bidder will sign the Agreement and deliver it to the Employer. 
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27.4 Upon the finalization of the contract, the Employer will promptly notify the other Bidders that 
their Bids have been unsuccessful. 

 
 
28. Security Deposit 
 

28.1     The defect liability period is five calander years from the date of certification completion    

            of works.              
 

28.2 Within 10days of receipt of the Letter of Acceptance, the successful Bidder shall deliver to 
the Employer a Security Deposit in form of Bank Guarantee from a bank recognized by the 
Reserve Bank of India equivalent to 10% of the Contract price 

 

28.3 Failure  of  the  successful bidder  to  comply with  the  requirements of  sub-clause 28.1  shall 
constitute a breach of contract, cause for annulment of the award, and any such other 
remedy the Employer may take under the contract, and the Employer may resort to awarding 
the contract to the next ranked bidder and blacklisting the bidder from further Government 
works . 

 

29. Arbitration shall not be a means to the settlement of any disputes arising out of this 
 contract. Any  dispute  arising  out  of  this  contract  between  the  parties  thereto  shall  be  
 handled  in accordance with clause 3 of the Special Conditions of the Contract. 

 
30. Corrupt or Fraudulent Practices 
 

30.1 The   Bidders/Suppliers/Contractors, observe   the   highest   standard   of   ethics   during   the 
procurement and execution of such contracts. 

 
(a) for the purposes of this provision, the terms set forth below as follows: 

 
(i) φcorrupt  practice means the offering, giving, receiving or soliciting of anyt hing of 

value to influence the action of a public official in the procurement process or in 
contract execution; and 

 
(ii) φfraudulent practice means a misrepresentation of facts in order to influence a 

procurement process or the execution of a contract to the detriment of the 
Employer, and includes collusive practice among Bidders (prior to or after bid 
submission) designed to establish bid prices at artificial non-competitive levels and 
to deprive the Employer of the benefits of free and open competition. 

 
(b) will reject a proposal for award if it determines that the Bidder recommended for 

award has engaged in corrupt or fraudulent practices in competing for the contract in 
question; 

 
(c) will declare a firm ineligible, either indefinitely or for a stated period of time, to be 

awarded a contract if at any time determines that the firm has engaged in corrupt or 
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fraudulent practices in competing for, or in executing, a contract. 
 
31. Additional Instructions 

 
31.1  The bid document comprise of technical specifications, Terms and Conditions of contract, 

Bill of Quantities, Tender drawings and special conditions of contract. In case of ambiguity 
between the above documents most stringent conditions and clause will apply and decision of 
the Employer in this regard will be final and binding on the Contractor. 

 
31.2 The bidder is advised to go through the tender documents very carefully to understand 

various clauses, terms and conditions etc. They should make a note on the queries in detail 
and submit in the pre-bid meeting. 

 
31.3 The queries received till the end of the pre bid meeting will be replied during the meeting itself 

to the extent possible. However, all queries will be replied in writing and issued to all bidders. 
The minutes of prebid meeting and clarifications to the queries will form part of contract 
document. 

 
31.4 Once all queries are clarified in the pre-bid meeting the tender submission from the bidders 
 is expected to be unconditional. 
 
31.5 The Employer reserve the right to add or omit any item from the tender and this will not vitiate 

the other terms and conditions of contract. 
 
31.6 All queries regarding interpretation of tender clauses must resolved during pre bid period 

and during pre bid meetings. The bidders are expected to be clear about tender terms and 
conditions. Once the work order is released to the lowest bidder then the interpretation of 
contract clauses given by consultants will be final and binding on the contractor and No 
correspondence shall be entertained in this regard. 

 
31.7 Contractor  shall  not  substitute  any  material  during  the  operation  of  the  contract  

without permission of consultant. 
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                                                                             Letter of Acceptance 

(letterhead paper of the Employer) 

                                        [date] 
   
To:   

 _[name and 
address of the Contractor] 

 
Dear Sirs, 

This is to notify you that your Bid dated    
the 

 
 
 
 
[name of the contract and identification number, as given in the Instruct ions 
to Bidders  for the Contract Price of of Rupees   (     Rupee 
 [amount in words and figures], as corrected and modified in 
accordance with the Instructions to Bidders is hereby accepted by our 
Agency.  
We note that as per bid, you do not intend to subcontract any component of 
work [OR] 
We note  that  as  per  bid,  you  propose  to  employ  M/s.  
..........................................   as   sub- contractor  for executing 
........................................... 
[Delete whichever is not applicable]. 
 
You are hereby requested to furnish Security Deposit, for an amount of  ττ
τττ  τττττ within 10days of the receipt of this letter of acceptance 
valid up to 28 days from the date of expiry of Defects Liability Period 
i.e. up to ............ 
and sign the contract, failing which action as stated in Para 31.2 of ITB 
will be taken. 
     
      Yours faithfully, 

 
Authorized 
Signature 
 
 
Name and Title 
of Signatory 
 
 
Name of Agency 

for execution
 of 
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                           Issue of Notice to proceed with the work 
(letterhead of the Employer) 

 
 
 
To 

 
ττττττττττττττ (name and address of the Contractor) 

 
ττττττττττττττ 

 
ττττττττττττττ 

 
 
Dear Sirs: 

Pursuant to your furnishing the requisite security as stipulated in Pursuant to your furnishing the 
requisite security as stipulated in ITB Clause 31 and signing of the contract agreement for the 
construction of ττττττ @ a Bid Price of  ̀ττττττ, you are hereby instructed to proceed with 
the execution of the said works in accordance with the contract documents. 

 
Yours faithfully, 
  

 
(Signature, name  and  title 
of signatory authorized to 
sign on behalf of Employer) 

    τττττ 
(date)
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Agreement Form 
 

(To be furnished in Kerala Stamp Paper worth Rs. 100/-) 
 
 
Agreement 

 
This agreement, made the   day of  2013 between The Chief, 
Engineer, National Games Secretariat, Thiruvananthapuram 

 
(hereinafter called the  Employerᴁ) of  the one part and 

 
 
 
 
  [name and address of 
contractor] 

 
(hereinafter called φthe Contractorᴁ) of the other part. 

 
Whereas the Employer is desirous that the Contractor execute 

 
 
 
 
  [ 
name and identification number of Contract] (hereinafter called φthe Worksᴁ)  and the 
Employer has accepted the Bid by the Contractor for the execution and completion of such 
Works and the remedying of any defects therein at a contract price of  ̀............................... 

 
NOW THIS AGREEMENT WITNESSETH 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 hereinafter referred to, and 
they shall be deemed to form and be read and construed as part of this Agreement. 

 
2. In consideration of the payments to be made by the Employer to the Contractor as 

hereinafter mentioned, the Contractor hereby covenants with the Employer to execute and 
complete the Works and remedy any defects therein in conformity in all aspects with the 
provisions of the Contract. 

 
3. The Employer hereby covenants to  pay the  Contractor in  consideration of  the execution 

and completion of the Works and the remedying the defects wherein the Contract Price or 
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such other sum as may become payable under the provisions of the Contract at the times and 
in the manner prescribed by the Contract. 

 
 
4. The following documents shall be deemed to form and be read and construed as part 
of this Agreement, viz: 

 
i) Letter of Acceptance; 
ii) Notice to proceed with the works; 
iii) ContractorΨs Bid; 
iv) Contract Data; 
v) Conditions of contract (including Special Conditions of Contract); 
vi) Specifications; 
vii)  Drawings; 
viii) Accepted Schedule of Tender 
(ix)  Minutes of the pre-bid meeting and clarifications issued to the bidders 
ix) Any other document listed in the Contract Data as forming part of the contract. 
 

In witness whereof the parties thereto have caused this Agreement to be executed the day and 
year first before written. 

 
The Common Seal of    

 
was hereunto affixed in the presence of: 

 
 
 
Signed, Sealed and Delivered by the said     

 
 
 
in the presence of: 
 
Binding Signature of  Employer    

 
 
 
Binding Signature of Contractor    
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Conditions of Contract 

 
A. General 

 
 1. Definitions 
 

1.1  Terms which are defined in the Contract Data are not defined once more in the 
Conditions of Contract but keep their defined meanings. Capital initials are used to 
identify defined terms. 

 
Tender schedule means the priced and completed Schedule of Tender 
forming part of the Bid. Compensation Events are those defined in Clause 36 
hereunder. 
 
The Completion Date is the date of completion of the Works as certified by the 
Engineer in accordance with Sub Clause 43.1 

 
The Contract is the contract between the Employer and the Contractor to execute, 
complete and maintain the Works. It consists of the documents listed in Clause 2.3 
below. 

 
The  Contract  Data  defines  the  documents  and  other  information  which  
comprise  the Contract. 

 
The Contractor is a person or corporate body whose Bid to carry out the Works 
has been accepted by the Employer. 

 
The Contractor's Bid is the completed Bidding document submitted by the 
Contractor to the Employer. 

  
The Contract Price is the price stated in the Letter of Acceptance and thereafter as 
adjusted in accordance with the provisions of the Contract. 

 
Days are calendar days; months are calendar months of the Gregorian colander. 
 
 A Defect is any part of the Works not completed in accordance with the Contract. 
 
The Defects Liability Period is the period named in the Contract Data and 
calculated from the Completion Date. 

 
The Employer is the party who will employ the Contractor to carry out the Works. 

 
The Engineer is the person named in the Contract Data (or any other competent 
person appointed and notified to the contractor to act in replacement of the 
Engineer) who is responsible for supervising the execution of the works and 
administering the Contract and the authorized officer inviting the bids and his 
authorized sub-ordinates appointed from time to time. 
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Equipment is the Contractor's machinery and vehicles brought temporarily to 
the Site to construct the Works. 

 
The Initial Contract Price is the Contract Price listed in the Employer's 
Letter of acceptance. 
 
The Agreed Completion Date is the date on which it is agreed that the Contractor 
shall complete the Works. The Agreed Completion Date is specified in the 
Contract Data. The Agreed Completion Date may be revised only by the Engineer 
by issuing an extension of time. 

 
Materials are all supplies, including consumables, used by the contractor for 
incorporation in the Works. 

 
Plant is any integral part of the Works which is to have a mechanical, electrical, 
electronic or chemical or biological function. 

 
The Site is the area defined as such in the 
Contract Data. 
 
Specification means the Specification of the Works included in the Contract 
and any modification or addition made or approved by the Engineer. 

 
The Date of  Commencement is  given in the Contract Data. It  is  the date  
when the Contractor shall commence execution of the works. It does not 
necessarily coincide with any of the Site Possession Dates. 

 
A Subcontractor is a person or corporate body who has a Contract with the 
Contractor to carry out a part of the work in the Contract which includes work on 
the Site and approved by the Employer. 

 
Temporary Works are works designed, constructed, installed, and 
removed by the Contractor which are needed for construction or 
installation of the Works. 
 
A Variation is an instruction given by the Engineer which varies 
the Works. 
 
The Works are what the Contract requires the Contractor to construct, install, and 
turn over to the Employer, as defined in the Contract Data. 

 
 2.  Interpretation 
 

2.1 In interpreting these Conditions of Contract, singular also means plural, male 
also means female or neuter, and the other way around. Headings have no 
significance. Words have their normal meaning under the language of the 
Contract unless specifically defined. The Engineer will provide instructions 
clarifying queries about the Conditions of Contract. 

 
2.2 If sectional completion is specified in the Contract Data, references in the 

Conditions of Contract to the Works, the Completion Date, and the Agreed 
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Completion Date apply to any Section of the Works (other than references to the 
Completion Date and Agreed Completion date for the whole of the Works). 

 
2.3 The documents forming the Contract shall be interpreted in the following order of 

priority: 
 

(1) Agreement 
(2) Letter of Acceptance, notice to proceed with 

the works 
(3) ContractorΨs   Bid 
(4) Contract  Data 
(5) Conditions of Contract 
(6) Special Conditions of Contract 
(7)   Specifications 
(8)     Drawings 
(9)   Schedule of Contract and  
(10)  any other document listed in the Contract Data as forming part of the  

Contract 
 

3.  Language and Law 
 

3.1 The language of the Contract is English and the law governing the Contract are as stated 
in the Contract Data and also governed by Govt. of Kerala. 

 
4. Delegation 
 

4.1 The Engineer may delegate any of his duties and responsibilities to other 
people after notifying the Contractor and may cancel any delegation after 
notifying the Contractor. 

 
5. Communications 
 

5.1 Communications between parties which are referred to in the conditions are 
effective only when in writing. A notice shall be effective only when it is delivered 
(in terms of Indian Contract Act). 

 
6. Subcontracting 

 
6.1 The Contractor may subcontract with the approval of the Engineer but may not 

assign the Contract without the approval of the Employer in writing. 
Subcontracting does not alter the Contractor's obligations. 

 
6.2 deleted. 

 
6.3 However, [a] sub contracting for certain specialized elements of the work is not 

unusual and acceptable for carrying out the works more effectively; but vertical 
splitt ing of the works for subcontracting is not acceptable. 

 
6.4 Assignment of the contract may be acceptable only under exceptional 

circumstances  such as insolvencies/ liquidation or merger of companies etc. 
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6.5 The contractor shall not be required to obtain any consent from the employer for: 
 

a)   the sub-contracting of any part of the Works for which the Sub-contractor is 
named in the contract. However credentials of sub contractor proposed 
shall be thoroughly verified and then only approval shall be given by client. 

b)  The provision of labour; and 

c)  The purchase of materials which are in accordance with the standards 
specified in the Contract. The specifications and samples of material shall be 
checked for their quality and approval by the federation and then only the 
final approval shall be given. 

6.6 Beyond what is stated in Clause 6.5 above, if the contractor proposes sub-
contracting any part of the work during execution of works, because of some 
unforeseen circumstances to enable him to complete the work as per terms 
of the contract, the Engineer will  consider the following before according 
approval: 

 
1. The contractor shall not sub-contract the whole of the Works. 

2. The contractor shall not sub-contract any part of the Work without prior 
consent of the Engineer. Any such consent shall not relieve the contractor from 
any liability or obligations under the contract and he shall be responsible for the 
acts, defaults and neglects of any sub- contractor, his agents or workmen as fully as 
if they were the acts, defaults or neglects of the contractor, his agents or workmen. 

3. The Engineer should satisfy whether (a) the circumstances warrant such sub-
contracting; and (b) the sub-contractors so proposed for the Work possess the 
experience, qualifications and equipment necessary for the job proposed to be 
entrusted to them in proportion to the quantum of work to be sub-contracted. 

4. If payments are proposed to be made directly to that sub-contractor, this should be 
subject to specific authorization by the prime contractor so that this arrangement 
does not alter the contractor's liability or obligations under the contract. 

 

7. Other Contractors 
 

7.1 The Contractor shall cooperate and share the Site with other contractors, public 
authorities, utilities, and the Employer between the dates given in the Schedule 
of Other Contractors. The Contractor shall as referred to in the Contract Data, 
also provide facilities and services for them as described in the Schedule. The 
employer may modify the schedule of other contractors and shall notify the 
contractor of any such modification. 

 
8. Personnel 

 
8.1 The Contractor shall employ the key personnel named in the Schedule of Key 

Personnel as referred to in the Contract Data to carry out the functions stated in 
the Schedule or other personnel approved by the Engineer. The Engineer will 
approve any proposed replacement of  key  personnel  only  if  their  
qualifications,  abilities,  and  relevant  experience  are substantially equal to or 
better than those of the personnel listed in the Schedule. 
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8.2 If the Engineer asks the Contractor to remove a person who is a member of the 

ContractorΨs staff or his work force stating the reasons the Contractor shall ensure 
that the person leaves the Site within 24 hrs and has no further connection with 
the work in the Contract. 

 
9.  EmployerΩǎ and Contractor's Risks 

 
9.1 The Employer carries the risks which this Contract states as EmployerΨs risks, 

and the Contractor carries the risks which this Contract states as ContractorΨs risks. 
 

10.  Employer's Risks 
 

10.1 The Employer is responsible for the excepted risks which are (a) in so far as they 
directly affect the execution of the Works in the EmployŜǊΨǎ country, the risks of 
war, hostilities, invasion, act of foreign enemies, rebellion, revolution, insurrection 
or military or usurped power,  civil  war,  riot  commotion  or  disorder  (unless  
restricted  to  the  ContractorΨs employees), and contamination from any nuclear 
fuel or nuclear waste or radioactive toxic explosive, or (b) a cause due solely to 
the design of the Works, other than the ContractorΨs design. 

 
11.  ContractorΩǎ Risks 

 
11.1 All risks of loss of or damage to physical property and of personal injury and 

death which arise during and in consequence of the performance of the Contract 
other than the excepted risks are the responsibility of the Contractor. 

 
12.  Insurance 

 
12.1 The Contractor shall provide, in  the  joint  names of  the  Employer and  the  

Contractor, insurance cover from the Date of Commencement to the end of the 
Defects Liability Period, in the amounts and deductibles stated in the Contract 
Data for the following events which are due to the ContractorΨs risks: 

 
(a) loss of or damage to the Works, Plant and Materials;  
(b) loss of or damage to Equipment; 
(c) loss of or damage of property (except the Works, Plant, Materials and 

Equipment) in connection with the Contract; and 
(d) personal injury or death. 

 
12.2 Copies of policies and certificates for insurance shall be delivered by the 

Contractor to the Engineer for the EngineerΨs approval before the Date of 
Commencement. All such insurance shall provide for compensation to be payable 
in the types and proportions of currencies required to rectify the loss or damage 
incurred. 

 
12.3 If the Contractor does not provide any of the policies and certificates required, the 

Employer may affect the  insurance which  the  Contractor should have 
provided and  recover  the premiums the Employer has paid from payments 
otherwise due to the Contractor or, if no payment is due, the payment of the 
premiums shall be a debt due. 
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12.4 Alterations to the terms of an insurance shall not be made without the 

approval of the Engineer. 
 

12.5 Both parties shall comply with any conditions of the insurance policies. 
 
 
13.  Contractor to Construct the Works 

 
13.1 The Contractor shall construct and install the Works in accordance with the 

Specification and Drawings, and federation approval and as per instructions of 
Engineer. 

 
13.2    During continuance of the contract, the contractor and his sub-contractors shall 

abide at all times by all existing enactments on environmental protection and 
rules made there under, regulations,  notifications  and  bye-laws  of  the  State  or  
Central  Government,  or  local authorities and any other law, bye-law, regulations 
that may be passed or notification that may be issued in this respect in future by 
the State or Central Government or the local authority. 

 
14.  The Works to Be Completed by the Agreed Completion Date 

 
14.1 The Contractor may commence execution of the Works on the date of 

Commencement and shall carry out the Works in accordance with the program 
submitted by the Contractor, as updated with the approval of the Engineer, and 
complete them by the Agreed Completion Date. 

 
15.  Approval by the Engineer 

 
15.1 The Contractor shall submit Specifications and Drawings showing the proposed 

Temporary Works to the Engineer, who is to approve them if they comply with 
the Specifications and Drawings. 

 
15.2 The Contractor shall be responsible for design of Temporary Works. 

 
15.3 The Engineer's approval shall not alter the Contractor's responsibility for 

design of the Temporary Works. 
 
15.4 The Contractor shall obtain approval of third parties to the design of the 

Temporary Works where required. 
 

15.5 All Drawings prepared by the Contractor for the execution of the temporary or 
permanent Works, are subject to prior approval by the Engineer before their use. 

 
16.  Safety 

 
16.1 The Contractor shall be responsible for the safety of all activities on the Site. 

 
17.  Valuables from the site 

 
17.1 Anything of historical or other interest or of significant value unexpectedly found 
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out from the Site shall be the property of the Employer. The Contractor shall 
notify the Engineer of such discoveries and carry out the Engineer's instructions for 
dealing with them. 

 
 
 
18.  Possession of the Site 

 
18.1 The Employer shall give possession of all parts of the Site to the Contractor. If 

possession of a part is not given by the date stated in the Contract Data the 
Employer is deemed to have delayed the start of the relevant activities and this will 
be a Compensation Event. 

 
 
 
19.  Access to the Site 

 
19.1 The Contractor shall allow the Engineer and any person authorized by the 

Engineer access to the Site, to any place where work in connection with the 
Contract is being carried out or is agreed to be carried out and to any place where 
materials or plant are being manufactured / fabricated / assembled for the works. 

 
20.  Instructions 

 
20.1 The  Contractor shall  carry  out  all  instructions of  the  Engineer  which  comply  

with  the applicable laws where the Site is located. 
 
21.  Disputes 

 
21.1 If the Contractor believes that a decision taken by the Engineer was either 

outside the authority given to the Engineer by the Contract or that the decision 
was wrongly taken, the decision shall  be  referred  to  the  Chief  Executive  
Officer,  National Games  Secretariat, Thiruvananthapuram as provided in Clause 
3 of the Special Conditions of Contract within 7 days of the notification of the 
Engineer's decision. 

 
B.  Time Control 

 
22. Program 
 
22.1 Within the time stated in the Contract Data the Contractor shall submit to the 

Engineer for approval a Program showing the general methods, arrangements, 
order, and timing for all the activities in the Works, along with monthly cash flow 
forecast. The program will be computer based software like Microsoft project and 
also PERT /CPM charts shall be furnished and updated regularly. 

 
 

22.2 An update of the Program shall be a program showing the actual progress achieved 
on each activity and the effect of the progress achieved on the timing of the 
remaining work including any changes to the sequence of the activities. 
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22.3 The Contractor shall submit to the Engineer, for approval, an updated Program at 
intervals no longer than the period stated in the Contract Data. 

 
22.4 The Engineer's approval of the Program shall not alter the Contractor's 

obligations. The Contractor may revise the Program and submit it to the 
Engineer again at any time. A revised Program is to show the effect of Variations 
and Compensation Events. 

 
23.  Extension of the Agreed Completion Date 

 
23.1 The Engineer shall extend the Agreed Completion Date if a Compensation Event 

occurs or a Variation is issued which makes it impossible for Completion to be 
achieved by the Agreed Completion Date without the Contractor taking steps to 
accelerate the remaining work and which would cause the Contractor to incur 
additional cost. 

 
23.2 The Engineer shall decide whether and by how much to extend the Agreed 

Completion Date within 21 days  of  the  Contractor  asking  the  Engineer  for  a  
decision  upon  the  effect  of  a Compensation Event or Variation and submitt ing 
full supporting information. If the Contractor has failed to give early warning of a 
delay or has failed to cooperate in dealing with a delay, the delay by this failure 
shall not be considered in assessing the new Agreed Completion Date. 

 
24.  Delays Ordered by the Engineer 

 
24.1 The Engineer may instruct the Contractor to delay the start or progress of any 

activity within the works, for accommodating any other connected works. 
 
25.  Management Meetings 

 
25.1 Either the  Engineer or  the  Contractor may require the  other  to  attend a  

management meeting. The business of a management meeting shall be to review 
the plans for remaining work and to deal with matters raised in accordance with 
the early warning procedure. The contractor shall prepare minutes of the meeting 
in a format agreed with client. 

 
25.2 The Engineer shall record the business of management meetings and is to provide 

copies of his record to those attending the meeting and to the Employer. The 
responsibility of the parties for actions to be taken is to be decided by the 
Engineer either at the management meeting or after the management meeting 
and stated in writing to all who attended the meeting. The contractor shall submit 
progress photograph as per requirement of client on monthly basis. 

 
26.  Early Warning 

 
26.1 The Contractor is to warn the Engineer at the earliest opportunity of specific 

likely future events or circumstances that may adversely affect the quality of the 
work, increase the Contract Price or delay the execution of works. The Engineer 
may require the Contractor to provide an estimate of the expected effect of 
the future event or circumstance on the Contract Price and Completion Date. 
The estimate is to be provided by the Contractor as soon as reasonably possible. 
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26.2 The Contractor shall cooperate with the Engineer in making and considering 

proposals for how the effect of such an event or circumstance can be avoided or 
reduced by anyone involved in the work and in carrying out any resulting 
instruction of the Engineer. 

 
C. Quality Control 

 
27.  Identifying Defects 

 
27.1 The Engineer shall check the Contractor's work and notify the Contractor of any 

Defects that are found. Such checking shall not affect the Contractor's 
responsibilities. The Engineer may instruct the Contractor to search for a Defect 
and to uncover and test any work that the Engineer considers may have a Defect. 

 
27.2 The contractor shall permit the Chief Technical Examiner Finance (I.W ) 

Government of Kerala to check the ContractorΨs work and notify the Engineer and 
Contractor of any defects that are found. Such a check shall not affect the 
ContractorΨs or the EngineerΨs responsibility as defined in the Contract Agreement. 

28.  Tests 
 

28.1 If the Engineer instructs the Contractor to carry out a test not specified in the 

Specification to check whether any work has a Defect and the test shows that it 

does, the Contractor shall pay for the test and any samples. If there is no Defect the 

test shall be a Compensation Event. 

29.  Correction of Defects 
 

29.1 The Engineer shall give notice to the Contractor of any Defects before the end of 
the Defects Liability Period, which begins at Completion and is defined in the 
Contract Data. The Defects Liability Period shall be extended for as long as Defects 
remain to be corrected. 

29.2 Every time notice of a Defect is given, the Contractor shall correct the notified 
Defect within the length of time specified by the EngineerΨs notice. 

 
30.  Uncorrected Defects 

 
30.3 If the Contractor has not corrected a Defect within the time specified in the 

EngineŜǊΨǎ notice, the Engineer will assess the cost of having the Defect corrected, 
and the Contractor will pay this amount. 

 
Note: Where in certain cases, the technical specifications provide for acceptance of works 
within specified tolerance limits at reduced rates, Engineer will certify payments to Contractor 
accordingly. 

 
 
D.  Cost Control 
 
 31.  Schedule of Tender 
 

31.1 The Schedule of Tender shall contain items for the construction, installation, 
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testing, and commissioning work to be done by the Contractor. 
 

31.2 The Schedule of Tender is used to calculate the Contract Price. The Contractor is 
paid for the quantity of the work done at the rate in the Schedule of Tender for 
each item. 

 
32.  Variations 

 
32.1 The quantities shown in the Bill of Quantities are indicative and can vary. 

However, an excess quantity of 25% is allowed in this Contract and does not come 
under the definition of variation. All Variations shall be included in updated 
Programs produced by the Contractor. 

 
33.  Payments for Extra Items. 

 
33.1 The Contractor shall provide the Engineer with a data (with breakdown of unit 

rates) for carrying out the variations when requested to do so by the Engineer. 
The Engineer shall assess the data which shall be given within seven days of the 
request or within any longer period stated by the Engineer and before the 
Variation is ordered. 

 
33.2 If the work in the extra item corresponds with an item description in the Schedule 

of Contract and if, in the opinion of the Engineer, there are no reason for the cost 
per unit of quantity to change, the rate in the Schedule of Tender shall be used to 
calculate the value of the extra item. If the timing of the work in the variation 
does not fit in with the items of the bill of quantities or if the nature of work 
changes, the data provided by the Contractor shall be in the form of new rates for 
the relevant items of work recommended by the Engineer. 

 
33.3 If the Contractor's data is unreasonable (or if the contractor fails to provide the 

Engineer with a data within a reasonable time specified by the Engineer in 
accordance with Clause 34.1), the Engineer may order appropriate Variation as 
per the EngineŜǊΨǎ own judgment and recommend for payment. For arriving at the 
rates for variation, the following priority of documents shall prevail: 

 
1. Items in the accepted tender schedule 
2. Similar items in the accepted tender schedule 
3. CPWD Data and Kerala PWD SOR 2012 without tender excess 
4. Local Market Rates (If the items are not cover in the PWD SOR) without Tender  
 excess.  

 
33.4 If the Engineer decides that the urgency of varying the work would prevent a 

quotation being given and  considered without delaying the  work, no  quotation 
shall  be  given and the Variation shall be treated as a Compensation Event. 

 
33.5 The Contractor shall not be entitled to additional payment for costs which could 

have been avoided by giving early warning. 
 
34.  Payment Certificates 

 
34.1 The Contractor shall submit to the Engineer part bills of the work completed 
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less the cumulative amount certified previously. In the case supply of imported 
materials payment shall be made based on receipt of the relevant documents. 

 
34.2 The Engineer shall check the Contractor's part bill and within 15 days certify the 

amount to be paid to the Contractor based on the joint measurement taken by 
the Engineer and ContractorΨs representative. The method of measurement of 
completed work for payment shall be in accordance with the requirements as 
stated in the Technical Specifications. However, method of measurement as per IS 
code of practice shall prevail. 

 
34.3 The value of work executed shall be determined by the Engineer by 

calculating at the respective rates. 
 

34.4 The value of work executed shall comprise the value of the quantities of the 
items in the Schedule of Tender completed multiplied by the quoted item rate for 
the completed amount of work. 

 
34.5 The payment of extra items and quantities excess of the provisions in the 

scheduled tender will be made only in the final bill. The price escalation 
clause is not applicable to this contract. 

 
34.6 The  Engineer  may  exclude  any  item  certified  in  a  previous  certificate  or  

reduce  the proportion of any item previously certified in any certificate in the light 
of later information. 

 
 
35.  Payments 

 
35.1 Payments  will  be  made  according  to  the  rates  quoted  and  quantum  of  work  

actually executed as per the agreed bill of quantities. For the items in the bill 
of quantity (Part-1) which involve imported goods, the payment for the imported 
goods shall be made as below. 

 a)   The Employer will open an irrevocable letter of credit in the name of the 
Contractor through a nationalized bank in India for an amount equal to the total 
quoted amount of Part of bill of quantities in US dollars. 

b)  The letter of credit will mention relevant details such as name of advising bank, 
type of L.C, date of issue, date and place of expiry, name of applicant and 
beneficiary, payment terms, description of goods, set of documents such as signed 
and stamped commercial invoice full set of 3 original clean on board ocean bill of 
lading, details of freight Insurance Policy and other documents needed for clearing 
of goods. 

c)  60% of the amount of letter of credit will be released after the goods are shipped 
to Indian Port and necessary shipping documents are received with proper 
authentication. 

d)  25% of the amount of letter of credit will be released after materials reach the 
site and received in good condition and all test certificates and other documents 
received. 

e)  Balance payment towards the imported goods shall be released on completion of 
laying, testing  and  certification  of  the  surfaces  in  accordance  with  the  
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provisions  of  this agreement. 

 
35.2 Payments for the items in Part-2 of the bill of quantities shall paid in Indian 

Rupees directly to the Contractor or his authorized representative in India. 
Payments shall be adjusted for deductions for advance payments, other recoveries 
in terms of taxes at source, as applicable under the law. The Employer shall pay 
the Contractor the amounts certified by the Engineer and check measured by the 
Employer or his authorized representative, within 21 days from the date of 
receipt of the bill /  supporting documents. If the Employer makes a late payment 
due to any technical reasons, the Contractor shall not be paid any interest on the 
late payment in the next payment. All interim payments are considered as 
advance for work done and no interest is payable on delayed payment. 

 
35.3 If an amount certified is increased in a later certificate or as a result of an 

award, the Contractor shall not be paid interest upon the delayed payment as set 
out in this clause. 

 
35.4 The item rate should include all taxes, duties, levies except for items comprising of 

imported goods in which case custom duty is not included but all other charges 
are deemed to be included. 

 
35.5 All bank charges are to be met by the Contractor. 

 
 
36.  Compensation Events 

 
36.1 The following are Compensation Events unless they are caused by the Contractor: 

 
(a) The Employer does not give access to a part of the Site by the Site 

Possession Date stated in the Contract Data. 
 

(b) The Employer modifies the schedule of other contractors in a way which 
totally affects the work of the contractor under the contract. 

 
(c) The Engineer orders a delay or does not issue drawings, specifications or 

instructions required for execution of works on time. 
 

(d) The Engineer instructs the Contractor to uncover or to carry out additional 
tests upon work which is then found to have no Defects. 

 
(e) The Engineer unreasonably does not approve a subcontract 

to be let. 
 

(f) Ground conditions are substantially more adverse than could reasonably 
have been assumed before issuance of Letter of Acceptance from the 
information issued to Bidders (including the Site Investigation Reports). 

(g) The Engineer gives an instruction for dealing with an unforeseen condition, 
caused by the Employer, or additional work required for safety or other 
reasons. 

(h) Other contractors, public authorities, utilities or the Employer does not work 
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within the dates and other constraints stated in the Contract, and they 
cause delay or extra cost to the Contractor. 

(i) The Engineer unreasonably delays issuing a Certificate of Completion. 

(k) Other Compensation Events listed in the Contract Data or mentioned in the 
Contract. 

36.2 If a Compensation Event would cause additional time or would prevent the 
work being completed before the agreed Completion Date, and the Agreed 
Completion Date is extended, then, the Engineer shall decide whether and by how 
much the agreed Completion Date shall be extended without imposing penalty. 

 
36.3 As soon as information demonstrating the effect of each Compensation Event 

upon the Contractor's forecast period of execution has been provided by the 
Contractor, it is to be assessed by the Engineer and the Contract Period shall be 
adjusted accordingly. If the Contractor's forecast is deemed unreasonable, the 
Engineer shall adjust the Contract Period based on EngineŜǊΨǎ own forecast. The 
Engineer will assume that the Contractor will react competently and promptly to 
the event. 

 
36.4 The Contractor shall not be entitled to compensation as mentioned above to the 

extent that the Employer's interests are adversely affected by the Contractor not 
having given early warning or not having cooperated with the Engineer. 

 
36.5 The Compensation Events are not entitled for any price hike or additional costs. 

 
 
37. Tax 

 
37.1 The rates quoted by the Contractor shall be deemed to be inclusive of the 

commercial and other taxes that the Contractor will have to pay for the 
performance of this Contract. The Employer will perform such duties in regard to 
the deduction of such taxes at source as per applicable law prevailing in the State 
of Kerala, including 1% of the bill amount towards the Kerala  State  Construction 
Workers Welfare  Fund  Board.  However  custom  duty  is  not included in the 
rates quoted by the bidder. All other taxes, levies, port charges etc are included. 

 
38. Currencies 

 
38.1 Payments towards the supply of imported materials shall be made in US 

Dollars/Euro and all other payment shall be made in Indian Rupees. 
 
39. Securities 

 
39.1  The Security Deposit shall be provided to the Employer not later than the date 

specified in the Letter of Acceptance and shall be issued in an amount and form 
and by a bank or surety acceptable to the Employer, and denominated in Indian 
Rupees. The Security Deposit shall be valid until a date 28 days from the date of 
expiry of Defects Liability Period. 

 
40. Cost of Repairs 
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40.1 Loss or damage to the Works or Materials to be incorporated in the Works 
between the Date of Commencement and the end of the Defects Correction 
periods shall be remedied by the Contractor at the Contractor's own cost if the 
loss or damage arises from the Contractor's acts or omissions. 

 
E.  Finishing the Contract 
 
41. Completion 

 
41.1 The Contractor shall request the Engineer to issue a Certificate of Completion of 

the Works and the Engineer will do so upon deciding that the Work is completed. 
 
42. Taking Over 

 
42.1 The Employer shall take over the Site and the Works within seven days of the 

Engineer issuing a certificate of Completion 
 
43. Final Account 

 
43.1  The Contractor shall supply to the Engineer a detailed account of the total amount that 

the Contractor considers payable under the Contract before the end of the Defects 
Liability Period. The Engineer shall issue a Defect Liability Certificate and certify any final 
payment that is due to the Contractor within 30 days of receiving the Contractor's 
account if it is correct and complete. If it is not, the Engineer shall issue within 30 days a 
schedule that states the scope of the corrections or additions  that  are  necessary.  If  
the  Final  Account  is  still  unsatisfactory  after  it  has  been resubmitted, the Engineer 
shall decide on the amount payable to the Contractor and issue a payment certificate 
within 30 days of receiving the ContractorΨs revised account .The Engineer's certificate is 
to be check measured every time by authenticated officials of the Employer before it is 
paid . 

 
44. Operating and Maintenance Manuals 
 

The contractor shall supply φas builtᴁ Drawings and/or operating and 
maintenance manuals as required by the Engineer before the realization of final 
bill.. The amount to be withheld for  failing  to  supply  άas  builǘέ  drawings  
and/or  operating  and  maintenance manuals* by the date required is Rs.5 lakhs 
(Five Lakhs) 

 
44.1 If the Contractor does not supply the Drawings and/or manuals by the dates 

stated in the Contract Data, or they do not receive the EngineŜǊΨǎ approval, the 
Engineer shall withhold the amount stated in the Contract Data from payments 
due to the Contractor. 

 
45. Termination 

 
45.1 The Employer may terminate the Contract if the Contractor causes a fundamental 

breach of the Contract. 
 

45.2 Fundamental breaches of Contract include, but shall not be limited to the following: 
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(a) The Contractor stops work for 15 days when no stoppage of work is 
shown on the current Program and the stoppage has not been authorized by 
the Engineer; 

 
(b) The Engineer instructs the Contractor to delay the progress of the Works 

and the instruction is not withdrawn within 45 days; 
 

(c) The  Contractor  is  made  bankrupt  or  goes  into  liquidation  other  
than  for  a reconstruction or amalgamation; 

 
(d) A payment certified by the Engineer is not paid by the Employer to the 

Contractor within 30 days of the date of the Engineer's certificate; 
 

(e) The Engineer gives Notice that failure to correct a particular Defect is a 
fundamental breach of Contract and the Contractor fails to correct it within 
a reasonable period of time determined by the Engineer; 

 
(f) The Contractor does not maintain a security which is required; 

 
(g) The Contractor has delayed the completion of works by the number of days 

for which the maximum amount of liquidated damages can be paid as 
defined in the Contract data; and 

 
(h) If the Contractor, in the judgment of the Employer has engaged in corrupt or 

fraudulent practices in competing for or in the executing the Contract. 
 

For the purpose of this paragraph : corrupt practiceᴁ means the offering, 
giving, receiving or soliciting of anything of value to influence the action of a 
public official or the  Engineer  in  the  procurement  process  or  in  contract  
execution. Fraudulent practiceᴁ means a misrepresentation of facts in 
order to influence a procurement process or the execution of a contract to 
the detriment of the Employer, and includes collusive practice among 
Bidders (prior to or after bid submission) designed to establish bid prices at 
artificial non-competitive levels and to deprive the Employer of the benefits 
of free and open competition.ᴁ 
 

45.3 When either party to the Contract gives notice of a breach of contract to the 
Engineer for a cause other than those listed under Sub Clause 45.2 above, the 
Engineer shall decide whether the breach is fundamental or not. 

 
45.4 Notwithstanding the above, the Employer may terminate the Contract for 

convenience. 
 

45.5 If the Contract is terminated the Contractor shall stop work immediately, 
make the Site safe and secure and leave the Site as soon as reasonably 
possible. 

 
46. Payment upon Termination 

 
46.1 If the Contract is terminated because of a fundamental breach of Contract by the 

Contractor, the Engineer shall issue a certificate for the value of the work done 
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less advance payments received up to the date of the issue of the certificate, less 
other recoveries due in terms of the contract, less taxes due to be deducted at 
source as per applicable law and less the percentage to apply to the work not 
completed as indicated in the Contract Data. Additional Liquidated Damages shall 
not apply. If the total amount due to the Employer exceeds any payment due to 
the Contractor the difference shall be a debt payable to the Employer. 

 
46.2 If the Contract is terminated at the Employer's convenience or because of a 

fundamental breach of Contract by the Employer, the Engineer shall issue a 
certificate for the value of the work done, the reasonable cost of removal of 
Equipment, repatriation of the Contractor's personnel employed solely on the 
Works, and the Contractor's costs of protecting and securing the Works and less 
advance payments received up to the date of the certificate, less other 
recoveries due in terms of the contract, and less taxes due to be deducted at 
source as per applicable law. 

 
47. Property 

 
47.1 All materials on the Site, Plant, Equipment, Temporary Works and Works are 

deemed to be the property of the Employer, if the Contract is terminated because of 
a ContractƻǊΨǎ default. 

 
48. Release from Performance 

 
48.1 If the Contract is frustrated by the outbreak of war or by any other event entirely 

outside the control of either the Employer or the Contractor the Engineer shall 
certify that the Contract has been frustrated. The Contractor shall make the Site 
safe and stop work as quickly as possible after receiving this certificate and shall 
be paid for all work carried out before receiving it and for any work carried out 
afterwards to which commitment was made. 

 
 
F. Special Conditions of Contract 
 

1. LABOUR :  

 
The Contractor shall, unless otherwise provided in the Contract, make his own 
arrangements for the engagement of all staff and labour, local or other, and for their 
payment, housing, feeding and transport. 

 
The Contractor shall, if required by the Engineer, deliver to the Engineer a return in detail, 
in such form and at such intervals as the Engineer may prescribe, showing the staff and 
the numbers of the several classes of labour from time to time employed by the 
Contractor on the Site and such other information as the Engineer may require. 

 
2. COMPLIANCE WITH LABOUR REGULATIONS  : 

 
During continuance of the contract, the Contractor and his sub contractors shall abide at 
all times by all existing labour enactments and rules made there under, regulations, 
notifications and bye laws of the State or Central Government or local authority and any 
other labour law (including rules), regulations, bye laws that may be passed or notification 
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that may be issued under any labour law in future either by the State or the Central 
Government or the local authority. Salient features of some of the major labour laws that 
are applicable to construction industry are given below. The Contractor shall keep the 
Employer indemnified in case any action is taken against the Employer by the competent 
authority on account of contravention of any of the provisions of any Act or rules made 
there under, regulations or notifications including amendments. If the Employer is caused 
to pay or reimburse, such amounts as may be necessary to cause or observe, or for non-
observance of the provisions stipulated in the notifications/bye 
laws/Acts/Rules/regulations including amendments, if any, on the part of the Contractor, 
the Engineer/Employer shall have the right to deduct any money due to the Contractor 
including his amount of Security Deposit. The Employer/Engineer shall also have right to 
recover from the Contractor any sum required or estimated to be required for making 
good the loss or damage suffered by the Employer. 

 
The employees of  the Contractor and the  Sub-Contractor in  no case shall be 
treated as the employees of the Employer at any point of time. 

 
SALIENT  FEATURES  OF SOME MAJOR LABOUR LAWS APPLICABLE TO   
ESTABLISHMENTS ENGAGED IN BUILDING AND OTHER CONSTRUCTION 
WORK. 

 
a) Workmen Compensation Act 1923: The Act provides for compensation in case of 

injury by accident arising out of and during the course of employment. 
 

b)  Maternity Benefit Act 1951 :- The Act provides for leave and some other benefits 
to women employees in case of confinement or miscarriage etc. 

c)  Contract Labour (Regulation & Abolition) Act 1970: The Act provides for certain 
welfare measures to be provided by the Contractor to contract labour and in 
case the Contractor fails to provide, the same are required to be provided, by 
the Principal Employer by Law. The principal Employer is required to take 
Certificate of Registration and the Contractor is required to take license from the 
designated Officer. The Act is applicable to the establishments or Contractor of 
Principal Employer if they employ 20 or more contract labour. 

d)  Minimum Wages Act 1948: The Employer is supposed to pay not less than the 
Minimum Wages fixed by appropriate Government as per provisions of the Act if 
the employment is a scheduled employment. Construction of Buildings, Roads, 
Runways are scheduled employment. 

 
g)  Payment of Wages Act 1936: It lays down as to by what date the wages are to 

be paid, when it will be paid and what deductions can be made from the wages of 
the workers. 

h)  Equal Remuneration Act 1979: The Act provides for payment of equal wages for 
work of equal nature to Male and Female workers and for not making 
discrimination against Female employees in the matters of transfers, training and 
promotions etc. 

i)  Payment of Bonus Act 1965: The Act is applicable to all establishments 
employing 20 or more workmen. The Act provides for payments of annual bonus 
subject to a minimum of 8.33% of wages and maximum of 20% of wages to 
employees drawing Rs.3500/ - per month. or less. The bonus to be paid to 
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employees getting Rs.2500/ - per month or above up to Rs.3500/ - per month. shall 
be worked out by taking wages as Rs.2500/ - per month only. The Act does not 
apply to certain establishments. The newly set-up establishments are exempted 
for five years in certain circumstances. Some of the State Governments have 
reduced the employment size from 20 to 10 for the purpose of applicability of the 
Act. 

j) Industrial Employment (Standing Orders) Act 1946: It is applicable to all 
establishments employing 100 or more workmen (employment size reduced by 
some of the States and Central Government to 50). The Act provides for laying 
down rules governing the conditions of employment by the Employer on matters 
provided in the Act and get the same certified by the designated Authority. 

 
k) Child Labour (Prohibition & Regulation) Act 1986:   The Act prohibits employment of 

children below 14 years of age in certain occupations and processes and provides 
for regulations of employment of children in all other occupations and processes. 
Employment of Child Labour is prohibited in Building and Construction Industry. 

 
l) Inter-State Migrant workmenΨs (Regulation of Employment & Conditions of Service) 

Act  
1979:- The Act is applicable to an establishment which employs 5 or more inter-
state migrant workmen through an intermediary (who has recruited workmen in 
one state for employment in the establishment situated in another state). The 
Inter-State migrant workmen, in an establishment to which this Act becomes 
applicable, are required to be provided certain facilities such as Housing, Medical-
Aid, Travelling expenses from home up to the establishment and back etc. 
The Building and Other Construction workers (Regulation of Employment and 
Conditions of Service) Act 1996 and the Cess Act of 1996: All the establishments 
who carry on any building or other construction work and employs 10 or more 
workers are covered under this Act. All such establishments are required to pay 
cess at the rate not exceeding 1% of the cost of construction as may be modified 
by the Government. The Employer of the establishment is required to provide 
safety measures at the Building or construction work and other welfare measures, 
such as Canteens, First-Aid facilities, Ambulance, Housing accommodations for 
workers near the work place etc. The Employer to whom the Act applies has to 
obtain a registration certificate from the Registering Officer appointed by the 
Government. 

3. ARBITRATION 

 
3.1 Arbitration shall not be a means of settlement of disputes arising out of this contract. 

In case of any dispute or difference between the parties to the contract either during 
the progress or after the completion of the works or after the determination, 
abandonment or breach of the contract as to the interpretation of the contract or as 
to any matter or thing arising there under except as to the matters left to the sole 
discretion of the Chief Engineer, or to the holding by the Chief Engineer of payment of 
any bill to which the Contractor may claim to be entitled, then either party shall 
forthwith give to the other notice of such dispute or difference, and such dispute or 
difference shall be referred to the Secretary to Government, Sports & Youth 
Affairs, and the award of the Secretary to Government, Sports & Youth Affairs shall be 
final and binding on the parties. Provided however that in cases whether the Chief 
Engineer has entered into the contract on behalf of the C.E.O and Secretary, the 
dispute or difference shall, in the first instance, be referred by or through the Chief 
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Engineer to the C.E.O and Secretary and his/her decision thereon obtained before 
referring such dispute or difference to the Secretary to Government, Sports & Youth 
Affairs, under this clause. Progress of the work shall not be suspended or delayed 
on account of the reference of any dispute or difference to the Chief Executive Officer 
& Secretary, National Games Secretariat and his/her decision thereon obtained before 
referring such dispute or difference to the Secretary to Government, Sports & Youth 
Affairs, under this clause. Either party may within a period, which shall be fixed by the 
Secretary, file before the Secretary to Government, Sports & Youth Affairs a statement 
of the case and also all the documents relating to or having a bearing in the case. 
The Secretary to Government, Sports & Youth Affairs, shall see that a decision is made 
if reasonably possible, within a period of  one month from  the date of  his  
entering upon the reference, but if  any, extension of  the period is  considered by 
him  to be necessary, such extension shall forthwith be communicated by him in 
writing to each of the parties hereto. The Secretary to Government, Sports & Youth 
Affairs shall not be bound to observe the ordinary rules of  procedure applicable to 
trials before judicial tribunals and not to hear or  receive formal evidence but may 
pass an order on the documents of statements of the case filed by both the parties 
and/or on personal inspection. The Secretary to Government, Sports & Youth Affairs 
shall have power to view the subject matter of the dispute with or without the parties 
or their agents. The Secretary to Government, Sports & Youth Affairs shall also have 
power to open up, review and revise any certificate, opinion, decision, requisition or 
notice, save in regard to the matters expressly excepted and determine all matters in 
dispute which shall be submitted to him and of which notice shall have been aforesaid, 
in the same manner as if no such certificate, opinion, decision, requisition or notice had 
been given. 
Provided that Government shall not be liable to any claim in respect of any such 
dispute or difference until the liability and the amount thereof shall have been referred 
to and decided by the Secretary to Government, Sports & Youth Affairs. If the 
contractor(s) do/does not make any demand for reference of dispute to the 
Secretary to Government, Sports & Youth Affairs in respect of any claim(s) in writing 
within 30 days of receiving the intimation from the Employer that bill is ready for 
payment, the claim of the contractor(s) will be deemed to have been waived and 
absolutely barred and the Employer shall be discharged and released of all liabilities 
under the contract in respect of those claims. 
 
 
 
 

3.2 Legal jurisdiction 
 

All  litigations relating to  the  subject matter  of  the  agreement can  only be  filed  
before  the appropriate courts having jurisdiction in the city of Thiruvananthapuram. 

 
4. PROTECTION OF ENVIRONMENT: 

 
The contractor shall take all reasonable steps to protect the environment on and off the 
Site and to avoid damage or nuisance to persons or to property of the public or others as 
a result of pollution, noise or other causes arising as a consequence of his methods of 
operation. 

 
4.1  All the works proposed to be carried out shall confirm the National Energy Conservation 
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Building Code (ECBC)-2007. Necessary changes shall be incorporated in the specifications, 
if found necessary. 
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SECTION 4:  

CONTRACT DATA 

 

 

 

  



 

 

49 

Tender                                                                                                            Chief Engineer 

CONTRACT DATA 

 
[1] The Employer is: 

 
The Chief Engineer 
(For and on the behalf of The Chief Executive 
Officer & Secretary) National Games 
Secretariat 
Chandrasekharan Nair Stadium 
Palayam, Thiruvanthapuram ς 
695033 Phone no. 0471 ς 2302267 
/ 2391477 
 
Name of authorized Representative :    

 
[2] The Engineer is 

 
(1)The Chief Engineer, 
 National Games Secretariat,  
Chandrasekharan Nair Stadium, 
 Palayam, Trivandrum-33 
 

and his sub-ordinates appointed from time to time from the EmployerΨs side. 
 
(2)The Senior Engineer, M/s KITCO Ltd tΦ.ΦbƻΦпплтΣCŜƳƛǘƘΩǎΣtǳǘƘƛȅŀ wƻŀŘΣbI 

Bypass,Vennala P.P, Cochin-682028 and his sub-ordinates appointed from time to time. 
 

[3]  The Works consist of  Design, Supply And Installation of   International Tennis Federation  
Approved Tennis  Court Including   All  Ancillary  Works For National Games Kerala. 

 
[4]  The date of Commencement shall be the date of issue of notice to proceed with the work 

 
[5]  The following documents also form part of the Contract: 
 

1. Contract Agreement 
2. Amendments, if any 
3. Special Condition of Contract 
4. General Condition of Contract 
5. Contract Data 
6. Specifications 
7. BOQ 
8. Drawings 
9. Forms of Securities 
10. Accepted Schedule of Tender 
11. Minutes of the pre-bid meeting and clarifications 

issued to the bidders. 
12. Any other document listed in the Contract data as forming part of 

the  contract 
 

[6]  The Contractor shall submit a revised Program for the Works (in such form and 
detail as the engineer shall reasonably prescribe) within 21 days of delivery of the Letter 
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of Acceptance (LOA). 
 
 

[7] The Site Possession Date is: Immediately on issue of LOA 

 
The Site is located at    
and is defined in drawings nos.    

 
 

[8] The Defects Liability Period is 5 calendar years from the date of certification of 
completion of works (where sectional completion certificate is issued this will apply 
from those dates for those sections). 

 
 

[9] Insurance requirements are as under: 
 
 

Sl. 
No. 

 
Particulars 

Minimum Cover for 
Insurance(Rs in lakhs) 

 
Validity Period of 
Insurance 

(i) Work and Plant Material 100% Value of Work  
The policy shall be 
valid till the 
completion of the 
project and handed 
over to the 
employer. 

 
 
In case  of 
non- production of   
the insurance 
certificate, 2% of the 
contract amount  
will be deducted   
towards insurance. 

(ii) Loss or Damage to Equipment 10% Value of Work 

(iii) Other Property  

 a)Property 2% Value of Work 

 b) Overlay 100% Cost of Overlay 

(iv) Personal injury or Death Insurance:  

 a)  For other people 15% Value of Work 

 b) For contractorΨs employee In accordance with the 
statutory 
requirements. 

 
[10] The period between Program updates shall be 15 days. 
 
[11] The  amount  to  be  withheld  for  late  submission of  an  updated  program  shall  be  

Rs.  20 Lakhs 
 
[12] The language of the Contract documents is English 

[13] The law which applies to the Contract is the laws of Union of India 
 
[14] The currency of the Contract is Indian Rupees. 

 
[15] The import component of supply of imported material shall be in currency of US 
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Dollars/Euro. 
 

[16]   Time is the essence of this work. Extension of period of completion shall be granted 
only under inevitable circumstances by imposing fine: 

 

[17]  The Securities shall be for 10% of the Contract Price:  
 

The standard form(s) of Security Deposit acceptable to 
the Employer shall be an unconditional Bank Guarantee 
of the type as presented in the Bidding Documents. 

 
 
[18] The date by which operating and maintenance manuals are 

required is within 21 days of issue of certificate of 
completion of whole or section of the work, as the case may 
be. 

 
The amount to be withheld for failing to supply φas builtᴁ 
drawings and/or operating and maintenance manuals *  by 
the date required is Rs.5 lakhs (Five Lakhs) 
 

[19] The following events shall also be fundamental breach of the contract : 
 
1.   The contractor does not adhere to the agreed construction program and also fails 

to take satisfactory remedial action as per agreements reached in the management 
meetings for a period of 30 days. 

 
2.  The contractor fails to submit drawings and documentation as approved by 

International Tennis Federation prior to starting the execution work. 
 
3.  The  contractor  fails  to  submit  authentic  certificate  that  the  sports  surfacing  

constructed  is according to International Tennis Federation technical specification and 
norms and is fit to conduct any International Tennis Federation approved International 
event. 

 
[20] The contract period is 120 days from the date of work order. (including monsoon period) 
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SECTION 5: 
 

SCOPE AND TECHNICAL SPECIFICATION 
 
 

1. SCOPE 

DESIGN, SUPPLY AND INSTALLATION OF INTERNATIONAL TENNIS FEDERATION  
APPROVED ACRYLIC TENNIS  COURT INCLUDING  ALL  ANCILLARY   WORKS FOR 

NATIONAL GAMES KERALA 
 

Brief Description of work 

(1) Contractor take necessary steps in design to improve the sub under the field of play to 

level so that unequal settlement, cracks do not appear in the Acrylic Synthetic surface 

and sub base below it. 

(2)  The broad scope of work comprise of providing and laying Tennis Federation  

Approved Acrylic Tennis  Court as per tender drawings, and according to international 

norms prescribed by International Tennis Federation, taking into considering tropical 

climate of Kerala. 

(3)  Design and prepare necessary drawings, documents, methodology of installation 

and materials according to technical specification of International Tennis Federation, a 

complete field of play for competition and obtain unconditional written approval of the 

International Tennis Federation according to which the further installation work shall be 

carried out. 

(4)  Providing and laying the sub grade below the field of play according to 

interpretation of soil investigation report to ensure that unequal settlement or crack in 

the sub base asphalt work and synthetic surface do not appear. 

(5)  Providing and laying suitable sub base according to the International Tennis 

Federation approved drawings and documentation. The construction procedure should 

be according to relevant international building code requirements and also according to 

proprietary design of the specialist contractor. The supplier shall conduct necessary 

tests on sub base construction to ensure sound construction and provide necessary 

assistance while laying the sub base to ensure proper levels. 

(6)  Providing and laying All weather synthetic cushion system for field of play of 

competition field and warm up field according to the International Tennis Federation 

approved drawings and documentation, The contractor shall conduct all necessary tests 

on this surface to prove its compliance to requirement of International Tennis 

Federation. 
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 The levels of the synthetic surface and peripheral drainage system shall be compatible. 

The synthetic surface installations include provision to prevent formation of fungus in 

the field of play. 

(7)  Providing and laying field marking on the field of play according to approved 

International Tennis Federation drawing and documentation. 

(8)  Preparation and handling over of O&M manual of the field of play and present 

audiovisual presentation for training of staff deployed by client.   

 

(9)   The work methodology and technical details from the manufacture, regarding the 

installation should also be attached with the proposal. 

 
GENERAL SPECIFICATION OF CONTRACT 

DESIGN, SUPPLY AND INSTALLATION OF INTERNATIONAL TENNIS FEDERATION  
APPROVED ACRYLIC TENNIS  COURT INCLUDING  ALL  ANCILLARY  WORKS FOR 

NATIONAL GAMES KERALA 
 

(1) A pre bid meeting for this tender will be arranged on 17/08/13  at National Games 
Secretariat CSN Stadium, Palayam, Trivandrum ς 33. The contractors are advised to get 
their queries resolved, so that the tender submission will be unconditional. In the tender 
opening process, and post tender stage of work the interpretation of tender clauses by 
the project management consultant shall be final and binding on the contractor 

(2)  The time is an essence of this contract. The mile stones given are  for reference 
only. The tenderer is expected to submit his time schedule in line with contract period 
indicated in the tender. 

 
(3)  The employer reserves the right to accept or reject any tender and to annual the 

process, and reject all bids at any time, without assigning any reason or incurring any 
liability to the bidder. 

(4)  The contractor must submit their quotations in Indian Rs./USD/Euro. The quoted price 
should be all inclusive and delivered top site basis. All taxes, levies, duties, Vat, services 
tax should be included in the quoted price as applicable. 

(5)  Lǘ ƛǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ƻōǘŀƛƴ ŀƴŘ ŀǾŀƛƭ ŎǳǎǘƻƳ Řǳǘȅ ŜȄŜƳǇǘƛƻƴ ŦƻǊ ŀƭƭ ǘƘŜ 
imported materials, tools tackles etc. The department may assist the contractor in 
documentation of custom duty exemption to the extent of stamping and sighing of all 
documents filled up by the contractor as per requirements of statutory bodies. The 
correctness of document is contractors responsibility. The department will not be 
getting custom duty exemption. The rates quoted should however be without any 
custom duty applicable under present laws. All the queries must be resolved in this 
regard during pre bid meeting only. 

(6)  The contractor shall submit consent letter in approved formal attached herewith. 

(7)  Contractor has to arrange his own source of water and power for construction and 
testing. 
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(8)  Contractor to abide by local labour laws and labour rules in the local construction 
market and will not involve the client in any matter what so ever in dealing with local 
workforce. 

(9)  The sub soil investigation report is attached herewith. The contractor has to interpret 
the  results of the sub soil investigation to design and construct sub grade for the field 
of play for Tennis court and ensure that an even settlement, cracks do not appear in sub 
base or base layers, and synthetic surface of the Tennis court field. The contractor to 
cross check the soil investigation report to ensure correct interpretation of soil report. 

(10)   The contractor will design and prepare detailed working drawings and documents, 

calculations etc for complete field of play for synthetic Tennis court surface including 

sub grade, sub base and synthetic surface and under layers and obtain written 

unconditional approval of the same from the International Tennis Federation and 

submit the same to the organizing committee of National Games before proceeding 

with procurement and installation of synthetic surface. 

(11)  The sub grade, sub base, synthetic layers though designed according to International 

Tennis Federation approved drawing should also comply with standard international 

building codes, and relevant code of practice. In case of difference in specification most 

stringent specification shall apply. 

(12)  The peripheral drainage system shall be properly designed taking into consideration 

local climate conditions. The drainage grating to offer good appearance and shall be 

branded like ACO drains or equivalent. 

(13)  All the materials product should be high quality branded product meeting requirements 

of international standard. 

 (14)  The rated performance of the drainage system must be demonstrated as testing and 

commissioning procedure requirement per ITF requirement. 

     (15)  The manufacturer shall submit laboratory test report from ITF accredited laboratory to 

prove that the synthetic surface material have passed successfully all the product 

performance tests conducted by accredited laboratory. The product should be properly 

marked jointly with client before dispatching for laboratory testing. The product 

specification submitted at the time of tendering must be sent to the laboratory. 
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IMPORTANT 

Passing reference to technical specification is for guidance only. The contractor must 

study the site and climate conditions and submit his design, calculations, working drawings duly 

stamped and signed by the International Tennis Federation before commencement of 

procurement of material and installation of surface. 

The contractor shall carryout all the tests necessary according to International Tennis 

Federation hand book (latest) to demonstrate compliance to all norms of International Tennis 

Federation. 

The contractor must submit authentic certificate of compliance obtained from 

International Tennis Federation mentioning that the synthetic Tennis court surface constructed by 

him is in conformity with all the rules and regulation. Technical specifications, norms by the 

International Tennis Federation and the acrylic  synthetic surface is fit to conduct any 

International Tennis Federation approved international Tennis event. 

The acrylic synthetic Tennis court surface offered by the Bidder must be in the top of the 

range of product offered by the manufacturers of the synthetic surface. The other related 

material also must in the top of the range of the products manufactured by the manufacturer. 

B.   FOR ENVIRONMENTAL MANAGEMENT PLAN 
 
[1] The contractor shall follow the instructions, as regards to environmental management 

action plan. 
 

o All the equipments /  machinery shall be according to rules and specification of 
BIS norms as minimum. 

o Emissions from the vehicles must conform to environmental norms. 

o Dust nuisance to be eliminated by sprinkling water if necessary. 

o Noise levels of equipments shall not exceed 75 dB (A) measured at 1 meter 
from edge  of equipment in free area. 

o The maximum noise level at construction site to be maintenance at 65 dB 
(A) leg (5 minutes) in project area. 

o Solid waste management plan should be strictly followed during 
construction stage in consultations with local Municipal Corporation. 

o Vehicles  carrying  construction materials  should  not  spoil  public  roads  by  
spillage  of material from gaps of the truck body. 

o Waste water to be disposed off as per Municipal norms. 

o Contractor will ensure insurance norms for construction site and workers. 
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o Contractor shall maintain first aid kit at site. 

o Contractor will display safety hoardings at site. 

 

 

 

 

C.  FOR PLANNING OF THE WORK 
 

[1] The contractor shall prepare integrated programme chart showing clearly all 
activities from start of work to completion, with details of manpower, 
equipments, and machinery required for fulfilment of the programme, within 
stipulated time. The submission of this programme should be within 10 days of 
award of work. 

 
[2] The detail programme shall include the following 

 
  Descriptive note explaining sequence of various activities Ӟ 

Ӟ 
  PERT/CPM bar chart (Computer based) Ӟ 

Ӟ 

Ӟ 
 Programme for preparation of drawing and engineering Ӟ

 

  Programme for procurement of material (local and imported) Ӟ 

Ӟ 
  Programme for procurement of machinery and equipments Ӟ 

Ӟ 
  Time schedule of phasing out of each activity Ӟ 

Ӟ 
  Milestone indications Ӟ 

Ӟ 
  Programme of testing and commissioning activities. Ӟ 

Ӟ 
  Programme for installation of sleeves and embedded parts in synthetic surfaces.  

 
 [4] The approval of programme and its updating by the project management consultant /  

client shall not relieve the contractor from his contractual obligations and other 
terms of the contract as regards to quality and completion of the work. 

 
 

D.  FOR SUBBASE AND ALILIED CIVIL WORKS 
 
[1] All the civil works should be carried out as per norms and regulations of Kerala 

PWD and t h e  Indian Standard code of practice (Whichever is stringent) 
 
[2] The required excavation work, back filling, dewatering on any account is included in 

the civil work items and nothing extra shall be paid for any earthwork item, and it is 
presumed to be absorbed in other items. The disposal of surplus earth and debris also 
similarly treated. The disposal of surplus earth and debris to be done to disposal area of 
the municipality and free of cost. 
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 [3] All the materials of construction shall be got approved from the project management 
consultant. All test report samples as required shall be submitted. Rejected materials 
shall be removed from site immediately. All material shall be branded and of 1st 
quality. Only potable water shall be used for concreting. 

 
[4] The  cost  of  water,  power  for  construction shall  be  the  responsibility of  the  

contractor. The contractor shall arrange the communication facilities like internet, fax, 
typing for contract administration. 

 
[5] The contractor shall document the work by way of photograph of the progress of 

work. The contractor shall cooperative with other agencies working at site. 
 
[6] The setting out of the work, court dimensions, setting of court and field sleeves etc 

shall be the responsibility of the contractor. Any checking by the project management 
consultant shall not relieve the contractor from his contractual obligation of providing 
international federation approved synthetic tennis court. 

 
[7] The rates quoted by the contractor is inclusive of site clearance setting out, profile, 

establishment of reference bench mark, spot levels. Safety aspect, quality control, 
protection, working during rains, working at all height depths, and locations etc. 

 
[8] All matter regarding labour, their payment, minimum wage Act, labour legislation 

shall be the responsibility of the contractor and he is expected to resolve the issues 
pertaining to labour without any loss of time. 

 
[9] The contractor to give undertaking while submitt ing the tender that he has visited 

the site and noted the site conditions. He is also familiar with working conditions of 
Kerala and has necessary resources to deal with the site situation that may arise 
during the progress of the work. He will abide by rules and regulations of the Govt. of 
Kerala and contract labour Act. 

 
Any issue pertaining to labour, statutory rules shall not be a reason for delay of 
works and they shall not pass on the responsibility to National Games Secretariat and 
client. 

 
The contractor shall engage highly skilled workers and other category of 
workers for the contract. No claim shall be entertained for damage to 
material, loss of time due to local conditions, rains etc. 
 

[16] Escalation clause is not applicable to this contract. 
 
[17] All the business risks are presumed to be absorbed in the rates and price quoted by the 
 contractor. 

 
Nothing shall be paid extra towards increase in Taxes, foreign exchange rates etc. 
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TECHNICAL SPECIFICATION 
 
ACRYLIC  SURFACE - GENERAL 

 
1.00 Introduction : 

 
1.1 These specifications shall apply to all such road works as are required to be 

executed under the Contract or otherwise directed by the Engineer-in-Charge 
(hereinafter referred to as the Engineer). In every case, the work shall be carried out 
in accordance with the latest edition of φ   Specification for Road and Bridge Works φ     
of Indian Road Congress to the satisfaction of the Engineer and conform to the 
location, dimensions, lines, grades and cross-sections shown on the drawings or as 
indicated by the Engineer. The quality of materials, processing of materials as may 
be needed at the site, salient features of the construction work and quality of 
finished work shall comply with requirements set forth in succeeding sections. 
Where the drawings and Specifications describe a portion of the work in only 
general terms, and not in complete detail, it shall be understood that only the best 
general practice is to prevail, materials and workmanship of the best quality are to 
be employed and the instructions of the Engineer are to be fully complied with. 

 
2.00 Definitions : 

 
2.1 The words like Contract, Contractor, Engineer (synonymous with Engineer-in-

Charge) Drawings, Government, Works, Work site used in these Specifications shall 
be considered to have the meaning as understood from the definitions of these 
terms given in the General Conditions of Contract. 

 
2.2 The following abbreviations shall have the meaning as set forth below : 
 
 

AASHTO : American Association of State Highway and Transportation   Officials 
 

ASTM     :  American Society for Testing and Materials. 
 

BS          :  British Standard published by the British Standards Institution 
 

CBR       :  California Bearing Ratio 
 

IRC        :   Indian Roads Congress 
 

IS          :  Indian Standard published by the Bureau of Indian Standards 
 
 
2 Materials and Test Standards: 

 
The relevant standards for materials, as well as the testing procedures, have 
been indicated at appropriate places in the Specifications. 
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4.00 SCOPE OF WORK : 

 
The work to be carried out under the Contract shall consist of the various items as 
generally described in the Tender Documents as well as in the Bill of Quantities 
furnished in the Tender Documents. 
 
The work shall include work of any kind necessary for the due and  satisfactory 
construction, completion  and  maintenance  of  the  works  to  the  intent  and 
meaning of the drawings and these specifications and further drawings and orders 
that may be issued by the Engineer from time to time. The scope of work shall 
include compliance by the Contractor with all general conditions of contract, 
whether specifically mentioned or not in the various the clauses of these 
specifications, all materials, apparatus, plant, equipment, tools, fuel, water, 
strutting, timbering, transport, offices, stores, workshop, staff, labour and the 
provision of proper and sufficient protective works, diversions, temporary fencing 
lighting. It shall also include safety of workers, first-aid equipment, suitable 
accommodation for the staff and workmen, with adequate sanitary arrangements, 
the effecting on maintenance of all insurances, the payment of all wages, salaries, 
fees, royalties, duties or other charges arising out of the erection of works and the 
regular clearance of rubbish, reinstatement and clearing up of the site as may be 
required on completion of works safety of the public and protection of the works and 
adjoining land. 

 
The contractor shall ensure that all actions are taken to build in quality assurance in 
the planning and execution of works. The quality assurance shall cover all stages of 
work such as setting out, selection of materials, selection of construction methods, 
selection of equipment and plant, deployment of personnel and supervisory staff, 
quality control testing, etc. The work of building in quality assurance shall be 
deemed to be covered in the scope of the work. 

 
The Contractor shall furnish at least 15 days in advance his programme of 
commencement of item of work, the method of working he intends to adopt for 
various items of work. He shall provide information regarding the details of the 
method of working, and equipment he proposes to employ and satisfy the Engineer 
about the adequacy and safety of the same. The sole responsibility for the safety 
and adequacy of the method adopted by the Contractor will, however, rest on the 
Contractor, irrespective of any approval given by the Engineer. 

 
5.0 Construction Equipment : 

 
In  addition  to  the  general  conditions  indicated  in  the  Contract  Documents,  
the  following conditions regarding use of equipment in works shall be satisfied : 

 
a)  The Contractor shall be required to give a trial run of the equipment for 

establishing their capability to achieve the laid down Specifications and 
tolerances to the satisfaction of the Engineer before commencement of the 
work ; 
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b)  All equipment provided shall be of proven efficiency and shall be operated and 

maintained  at all times in a manner acceptable to the Engineer ; 
 
c)  All the plant/equipment to be deployed on the works shall be got approved from 

the Engineer for ensuring their fitness and efficiency before commencement of 
work ; 

 
d)  Any material or equipment not meeting the approval of the Engineer shall be 

removed from the site forthwith ; 
 
e)  No equipment will be removed from site without permission of the Engineer ; 

and 
 
f) The Contractor shall also make available the equipment for site quality 

control work as directed by the Engineer. 
 

6.0 CONTRACT DRAWINGS: 
 

The Contract Drawings provided for tendering purposes shall be as contained in the 
Tender Documents and shall be used as a reference only. The Contractor should 
visualise the nature and type of work contemplated and to ensure that the rates and 
prices quoted by him in the Bill of Quantities have due consideration of the 
qualitative and quantitative variations, as may be found at the site and complexities 
of work involved during actual execution/construction. 
 
The tendered rates/prices for the work shall be deemed to include the cost of 
preparation, supply and delivery of all necessary drawings, prints, tracings and 
negatives which the contractor is required to provide in accordance with the 
contract. 

 
The Contract drawings will also include any other drawings which the Engineer may 
issue from time to time during the currency of the contract. 

 
Examination and/or approval by the Engineer of any drawing or other drawings or 
other documents submitted by the Contractor shall not relieve the Contractor of his 
responsibilities or liabilities under the contract. 

 
7. SITE INFORMATION : 

 
The information about the site of work and site conditions in the Tender 
Documents is given in good faith for guidance only but the Contractor shall satisfy 
himself regarding all aspects of site conditions. 

 
The location of the works and the general site particulars are as generally shown on 
the Site plan/ Index plan enclosed with the Tender Documents. 

 
Whereas the right-of-way to the road works shall be provided to the Contractor by 
the Engineer, the Contractor shall have to make his own arrangement for the land 
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required by him for site offices, labour camps, stores, etc. 
 

It is assumed that the Contractor has inspected the quarries, borrow areas etc. 
before quoting his rates for the work to assess the availability of construction 
materials in required quantity and quality. 
 
 

 
8.0 Setting out : 

 
The Contractor shall establish working Bench Marks tied with the Reference Bench 
Mark in the area soon after taking possession of the site. The Reference Bench Mark 
for the area shall be as indicated in the Contract Documents and the values of the 
same shall be obtained by the Contractor from the Engineer. The working Bench Marks 
shall be at the rate of four per km and also at or near all drainage structures, over-
bridges and underpasses. The working Bench Marks/levels should be got approved 
from the Engineer. Checks must be made on these Bench Marks once every month and 
adjustments, if any, got agreed with the Engineer and recorded. An up-to-date record 
of all Bench Marks including approved adjustments, if any, shall be maintained by the 
Contractor and also a copy supplied to the Engineer for his record.  

 
The lines and levels of formation, side slopes, drainage works, carriageways and 
shoulders shall be carefully set out and frequently checked, care being taken to ensure 
that correct gradients and cross-sections are obtained everywhere.  

 
In order to facilitate the setting out of the works, the centre line of the carriageway or 
highway must be accurately established by the Contractor and approved by the 
Engineer. It must then be accurately referenced in a manner satisfactory to the 
Engineer, every 50 m intervals in plain and  rolling terrains and 20 m intervals in hilly 
terrain and in all curve points as directed by the Engineer, with marker pegs and 
chainage boards set in or near the fence line, and a schedule of reference dimensions 
shall be prepared and supplied by the Contractor to the Engineer. These markers shall 
be maintained until the works reach finished formation level and are accepted by the 
Engineer. 

 
On construction reaching the formation level stage, the centre line shall again be set 
out by the Contractor and when approved by the Engineer, shall be accurately 
referenced in a manner satisfactory to the Engineer by marker pegs set at the outer 
limits of the formation. 
 
No reference peg or marker shall be moved or withdrawn without the approval of the 
Engineer and no earthwork or structural work shall be commenced until the centre line 
has been referenced. 

 
The Contractor will be the sole responsible party for safeguarding all survey 
monuments, bench marks, beacons etc. The Engineer will provide the Contractor with 
the data necessary for setting out of the centre line. All dimensions and levels shown 
on the drawings or mentioned in documents forming part of or issued under the 
Contract shall be verified by the Contractor on the site and he shall immediately 
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inform the Engineer of any apparent errors or discrepancies in such dimensions or 
levels. The Contractor shall, in connection with the staking out of the centre line, 
survey the terrain along the road and shall submit to the Engineer for his approval, a 
profile along the road centre line and cross-sections at intervals as required by the 
Engineer. 

 
After obtaining approval of the Engineer, work on earthwork can commence and the 
profile and cross-sections shall form the basis for measurements and payment. The 
Contractor shall be responsible for ensuring that all the basic traverse points are in 
place at the commencement of the contract and if any are missing, or appear to have 
been disturbed, the Contractor shall make arrangements to re-establish these points. 
! ά{ǳǊǾŜȅ CƛƭŜέ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ƴŜŎŜǎǎŀǊȅ Řŀǘŀ ǿƛƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΦ LŦ 
in the opinion of the Engineer, design modifications of the centre line or grade are 
advisable, the Engineer will issue detailed instructions to the Contractor and the 
Contractor shall perform the modifications in the field, as required, and modify the 
ground levels on the cross-sections accordingly as many times as required. There will 
be no separate payment for any survey work performed by the Contractor. The cost of 
these services shall be considered as being included in the cost of the items of work in 
the Bill of Quantities. 

 
The work of setting out shall be deemed to be a part of general works preparatory to 
the execution of work and no separate payment shall be made for the same. 
Precision automatic levels, having a standard deviation of ±2 mm per km, and fitted 
with micrometer attachment shall be used for all double run levelling work. Setting 
out of the road alignment and measurement of angles shall be done by using 
theodolite with traversing target, having an accuracy of one second. Measurement of 
distances shall be done preferably using precision instruments like Distomat. 
 

9.0 Public Utilities :  
 

Drawings scheduling the affected services like water pipes, sewers, oil pipelines, 
cables, gas ducts etc. owned by various authorities including Public Undertakings and 
Local Authorities included in the Contract Documents shall be verified by the 
Contractor for the accuracy of the information prior to the commencement of any 
work.  

 
Notwithstanding the fact that the information on affected services may not be 
exhaustive, the final position of these services within the works shall be supposed to 
have been indicated based on the information furnished by different bodies and to the 
extent the bodies are familiar with the final proposals. The intermediate stages of the 
works are, however, unknown at the design stage, these being dictated by the 
/ƻƴǘǊŀŎǘƻǊΩǎ ƳŜǘƘƻŘǎ ƻŦ ǿƻǊƪƛƴƎΦ !ŎŎƻǊŘƛƴƎƭȅΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǇǊƻƎǊŀƳƳŜ Ƴǳǎǘ ǘŀƪŜ 
into account the period of notice and duration of diversionary works of each body as 
given on the Drawings and the Contractor must also allow for any effect of these 
services and alterations upon the Works and for arranging regular meetings with the 
various bodies at the commencement of the Contract and throughout the period of the 
Works in order to maintain the required co-ordination. During the period of the Works, 
the Contractor shall have no objection if the public utility bodies vary their decisions in 
the execution of their proposals in terms of programme and construction, provided 
that, in the opinion of the Engineer, the Contractor has received reasonable notice 
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thereof before the relevant alterations are put in hand.  
 

No clearance or alterations to the utility shall be carried out unless specially ordered by 
the Engineer. 

 
Any services affected by the Works must be temporarily supported by the Contractor 
who must also take all measures reasonably required by the various bodies to protect 
their services and property during the progress of the Works. 
 
The Contractor may be required to carry out certain works for and on behalf of the 
various bodies and he shall also provide, with the prior approval of the Engineer, such 
assistance to the various bodies as may be authorized by the Engineer. 

 
The work of temporarily supporting and protecting the public utility services during 
execution of the Works shall be deemed to be part of the Contract and no extra 
payment shall be made for the same. 
 

10.00 PRECAUTIONS FOR SAFE GUARDING  THE ENVIRONMENT 
 
1. General :  
 

The Contractor shall take all precautions for safeguarding the environment during the 

course of the construction of the works. He shall abide by all laws, rules and 

regulations in force governing pollution and environmental protection that are 

applicable in the area where the works are situated.  
 
a) Borrow pits for Embankment Construction :  
 

Borrow pits shall not be dug in the right-way of the road. The stipulations in Clause 305 
of MOST Specifications shall govern.  

 
g) Quarry Operations :  
 

The Contractor shall obtain materials from quarries only after the consent of the Forest 
Department or other concerned authorities is obtained. The quarry operations shall be 
undertaken within the purview of the rules and regulations in force.  

 
10.4 Control of Soil Erosion, Sedimentation and Water Pollution :  
 

The Contractor shall carry out the works in such a manner that soil erosion is fully 
controlled, and sedimentation and pollution of natural water courses, ponds, tanks and 
reservoirs is avoided. The stipulations in Clause 306 of MOST Specifications shall 
govern.  

 
 
10.5 Pollution from Hot-Mix Plants and Batching Plants :  
 

Bituminous hot-mix plants and concrete batching plants shall be located sufficiently 
away from habitation, agricultural operations or industrial establishments. The 
Contractor shall take every precaution to reduce the levels of noise, vibration, dust and 
emissions from his plant and shall be fully responsible for any claims for damages 
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caused to the owners of property, fields and residences in the vicinity.  
 
10.6 Substances Hazardous to Health :  
 

The Contractor shall not use or generate any materials in the works which are 
hazardous to the health of persons, animals or vegetation. Where it is necessary to use 
some substances which can cause injury to the health of workers, the Contractor shall 
provide protective clothing or appliances to his workers.  

 
 
3.1 Use of Nuclear Gauges:  
 

Nuclear gauges shall be used only where permitted by the Engineer. The Contractor 
shall provide the Engineer with a copy of the regulations governing the safe use of 
nuclear gauges he intends to employ and shall abide by such regulations.  
 
 

 
4. The Contractor must take all reasonable steps to minimize dust nuisance during the 

construction of the works.  
 
4.1 All existing highways and roads used by vehicle of the Contractor or any of his sub-

contractors or suppliers of materials or plant, and similarly any new roads which are 
part of the works and which are being used by traffic, shall be kept clean and clear of 
all dust / mud or other extraneous materials dropped by the said vehicles or their 
tyres. Similarly, all dust/mud or other extraneous materials from the works spreading 
on these highways shall be immediately cleared by the Contractor.  

4.2 Clearance shall be effected immediately by manual sweeping and removal of debris, 
or, if so directed by the Engineer, by mechanical sweeping and clearing equipment, 
and all dust, mud and other debris shall be removed entirely from the road surface. 
Additionally, if so directed by the Engineer, the road surface shall be hosed or watered 
using suitable equipment.  

 
4.3 !ƴȅ ǎǘǊǳŎǘǳǊŀƭ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘǎ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ 

equipment shall be made good without any extra cost.  
 
4.4 Compliance with the foregoing will not relieve the Contractor of any responsibility for 

complying with the requirements of any Highway Authority in respect of the roads 
used by him.  

 
[3] Traffic Safety and Control :  
 

The contractor shall take all necessary measures for the safety of traffic during 
construction and provide, erect and maintain such barricades, including signs, 
markings, flags, lights and flagmen as may be required by the Engineer for the 
information and protection of traffic approaching or passing through the section of the 
highway under improvement. Before taking up any construction, an agreed phased 
programme for the diversion of traffic on the highway shall be drawn up in 
consultation with the Engineer.  

 
The barricades erected on either side of the carriageway/portion of the carriageway 
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closed to traffic, shall be of strong design to resist violation, and painted with alternate 
black and white stripes. Red lanterns or warning lights of similar type shall be mounted 
on the barricades at night and kept lit throughout from sunset to sunrise.  

 
 

At the points wheel traffic is to deviate from its normal path (whether on temporary 
diversion or part width of the carriageway) the channel for traffic shall be clearly 
marked with the aid of pavement markings, painted drums or a similar device to the 
directions of the Engineer. At night the passage shall be delineated with lanterns or 
other suitable light source. 

 
 

One-way traffic operation shall be established whenever the traffic is to be passed 
over part of the carriageway inadequate for two-lane traffic . This shall be done with 
the help of temporary traffic signals or flagmen kept positioned on opposite sides 
during all hours. For regulation of traffic, the flagmen shall be equipped with red and 
green flags and lanterns/lights. 

 
On both sides, suitable regulatory/warning signs as approved by the Engineer shall be 
installed for the guidance of road users. On each approach at least two signs shall be 
put up, one close to the point where transition of carriageway begins and the other 
120 metres away. The signs shall be of approved design and of reflectory type if so 
directed by the Engineer. 

 
12.0 Methodology and Sequence of work :  
 

Prior to start of the construction activities at site, the Contractor shall submit to the 
Engineer for approval, the detailed construction methodology including mechanical 
equipment proposed to be used, sequence of various activities and schedule from start 
to end of the project. Programme relating to pavement and shoulder construction shall 
be an integrated activity to be done simultaneously in a coordinated manner. The 
methodology and the sequence shall be so planned as to provide proper safety, 
drainage and free flow of traffic.  

 
13.00 Approval of materials : 
 

Approval of all sources of material for work shall be obtained in writing from the 
Engineer before their use on the project. 

 
14.0 Supply of Quarry Samples :  
 

Raw and processed samples of the mineral aggregates from the approved quarry shall 
be submitted by the Contractor at no extra cost.  
 

15.0 Use of  Surfaces by Construction Traffic :  
 

Ordinarily, no construction traffic shall be allowed on field under construction unless 
authorized by the Engineer. Even in that case the load and intensity of construction 
traffic should be so regulated that no damage is caused to the subgrade or pavement 
layers already constructed. Where necessary, service roads shall be constructed for 
this purpose and the same shall be considered as incidental to the work.  
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The wheels or tracks of plant moving over the various pavement courses shall be kept 
free of deleterious materials.  

 
Bituminous base course shall be kept clean and uncontaminated as long as the same 
remains uncovered by a wearing course or surface treatment. The only traffic 
permitted access to the base course shall be that engaged in laying and compacting 
the wearing course or that engaged on such surface treatment where the base-course 
is to be blinded and / or surface dressed should the base course or tack coat on the 
base course become contaminated, the Contractor shall make good by clearing it to 
the satisfaction of the Engineer, and if this is impracticable, by removing the layer and 
replacing it to Specification without any extra cost.  

 
16.00 FIELD LABORATORY 
 
16.1 An adequately equipped field laboratory as required for site control on the quality of 

materials and the works shall be provided and maintained by the Contractor till the 
completion of works. The rates quoted for all the items of work shall include for the 
provision and maintenance of field laboratory.  

 
 
 
 
16.2 Description :  
 

The Contractor shall arrange to provide fully furnished and adequately equipped field 
laboratory constructed as shown in drawings. The field laboratory shall preferably be 
located adjacent to the site office of the Engineer and provided with amenities like 
water supply, electric supply etc.  

 
The floor space requirement for the field laboratory shall be as indicated in the 
drawing. It shall include office space for the Materials, Engineers one from the 
/ƻƴǘǊŀŎǘƻǊΩ ǎƛŘŜ ŀƴŘ ŀƴƻǘƘŜǊ ŦǊƻƳ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ ǎƛŘŜ ŀƴŘ ŀ ǎǘƻǊŜ ŦƻǊ ǘƘŜ ǎǘƻǊŀƎŜ ƻŦ 
samples. The remaining space shall be provided for the installation of equipment, 
laboratory tables and cupboards, working space for carrying out various laboratory 
tests, besides a wash basin, toilet facility and a curing tank for the curing of samples, 
around 4 m x 2 m x 1 m in size and a fume chamber. The furnishing in each of two 
offices of the Materials Engineers shall be provided to the requirements. Wooden / 
concrete working table with a working platform area of about 1 m x 10 m shall be 
provided against the walls, also providing wooden cupboards above and below the 
working tables to store accessories such as sample moulds etc. At least 4 racks of 
slotted angles and M.S sheets and at least 6 stools for laboratory test operators shall 
also be provided.  
 

16.03 Laboratory Equipment : 
 
The following items of laboratory equipment shall be provided in the field laboratory. 
 
 General :   

(I) Oven - Electrically operated, thermostatically controlled,   

 range upto 200oC sensitivity 1oC 1 No. 
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(ii) Platform balance 300 Kg. capacity 1 No. 

(iii) Balance 20 Kg. capacity-self indicating type 1 No. 
 
(iv) 

 
Electronic Balance 5 Kg. capacity accuracy 0.5 gm   
 

  
         2 

 
     No 

(v) 
Water  bath-electrically operated  and  thermostatically 
controlled with adjustable shelves, sensitivity 1oC 1 No. 

    
(vi) Thermometers :  

Mercury-in-glass thermometer 
range 0o to 250oC  

 
 Mercury-in-steel thermometer with 30 cm stem, range   

 upto 300oC 4 Nos 

(vii) Kerosene or gas stove or electric hot plate              1 No. 

(viii) Glasswares, spatulas, wire gauzes, steel scales,   

 measuring tape, casseroles, karahis, enamelled trays   

 of assorted sizes, pestle-mortar, porcelain dishes,   

 gunny bags, plastic bags, chemicals, digging tools like   

 pickaxes, shovels etc. As required 

(ix) Set of IS sieves with lid and pan :   

 450 mm diameter : 1 Set 

 63 mm, 53 mm, 37.5 mm, 26.5 mm, 13.2 mm, 9.5 mm   

 6.7 mm and 4.75 mm size   

 200 mm diameter : 2 Sets 

 2.36 mm, 2.0 mm, 1.18 mm, 600 micron, 425 micron,   

 300 micron, 150 micron and 75 micron   

(x) Water testing kit 1 Set 

(xi) First aid box 1 Set 

 For soils and aggregates :   

(I) Riffle Box 1 No. 

(ii) Atterberg Limits (liquid and plastic limits) determination   

 apparatus 1 Set 

(iii) Compaction Test Equipment both 2.5 Kg and 4.5 Kg   

 rammers (Light and Heavy compactive efforts) 1 Set 

(iv) Dry Bulk Density Test apparatus (sand pouring cylinder,   
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 tray can etc.) complete 1 Set 

(v) Speedy Moisture Meter complete with chemicals 1 Set 

 
 
(vi) Post-hole Auger with extensions  1 Set  

(vii) Core cutter apparatus 10 cm dia. 10/15 cm height,    
 complete with dolly, rammer etc.  1 Set  

(viii) Aggregate Impact Value Test apparatus / Los Angles    
 Abrasion Test apparatus   1 Set  

(ix) Flakiness and Elongation Test Gauges  1 Set  

(x) Standard  measures  of  30,  15  and  3  litres capacity    
 along with standard tamping rod.  1 Set  ̀ 

(xi) California Bearing Ratio test apparatus  1 Set  

(xii) Unconfirmed compression test apparatus  1 Set  

 For bitumen and bituminous mixes :     

(I) Penetrometer with standard needles 1 Set  

(ii) Riffle box ς small size   

1 No 

 

(iii) Centrifuge  type  bitumen  extractor,  hand  operated, 

 
   

 complete with petrol/commercial benzens  1 Set  

(iv) Marshall  stability  test  apparatus,  complete  with  all    
 accessories    1 Set  

(v) Field  density  bottle  along  with  cutting  tray,  chisel, 2 Nos.  
 hammer and standard sand      

(vi) 3 m straight edge    1 No.  

(vii) Camber board    1 No  

(viii) Core cutting machine with 10 cm dia. diamond cutting    
 edge    1 Set  

(ix) Vacuum pump and 3 specific gravity bottles  1 Set  

 For cement and cement concrete :     

(I) Vicat apparatus for testing setting times  1 Set  

(ii) Slump testing apparatus   4 Sets  
 
       
 

[17] Compression and Flexural strength testing 
machine of 200 tonne capacity with additional 
dial for flexural  
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(i) Testing 1 No. 
(ii) Needle Vibrator 2 Nos. 

(iii) Air Meter 1 No. 

(iv) Vibrating hammer for vibrating dry mix as for Dry Lean   

 Cement concrete sub-base 1 No. 

 

Note : The items and their numbers listed above in this Clause shall be decided by the Engineer 
as per requirements of the Project and modified accordingly. 

 
 
16.04 Maintenance : 
 

The Contractor shall arrange to maintain the field laboratory in a satisfactory manner 
until the issue of Taking Over Certificate for the complete work. 

 
 
 

EARTHWORK EXCAVATION 
SPECIFICATIONS 

 
1.0 Scope :  
 

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

 
2.00 Construction Operations : 
 
2.1 Setting Out :  
 

After the site has been cleared 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.  

 
2.2 Stripping and storing top soil :  
 

When so directed by the Engineer, the top soil existing over the sites of excavation 
ǎƘŀƭƭ ōŜ ǎǘǊƛǇǇŜŘ ǘƻ ǎǇŜŎƛŦƛŜŘ ŘŜǇǘƘǎ ŎƻƴǎǘƛǘǳǘƛƴƎ ƘƻǊƛȊƻƴ Ψ!Ω ŀƴŘ ǎǘƻŎƪ ǇƛƭŜŘ ŀǘ 
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 
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trees, shrubs, etc. shall be removed along with their roots, with approval of the 
Engineer.  

 
 
2.3 Excavation - General :  
 

All excavations shall be carried out in conformity with the directions laid herein 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.  

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

 
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.  
 

[1] 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.  
 

2.5 Rock excavation :  
 

Rock, when encountered in road excavation, shall be removed upto the subgrade top 
level or as otherwise indicated on the drawings. Where, however, unstable shales or 
other similar materials are intersected at the subgrade top level these shall be 
excavated to the extent of 500 mm below the subgrade top level or as otherwise 
specified. In all cases, the excavation operations shall be so carried out that at no point 
on cut formation the rock protrudes above the specified levels provided, however, that 
a negative tolerance of 150 mm shall be permissible.  

 
Where excavation is done to levels lower than those specified, the excess excavation 
shall be made good by hand packing with rubble and chips to the designated level and 
compacted 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, 
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all loose pieces of rock on excavated slope surface which move when prised by a 
crowbar shall be removed.  

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

 
2.06 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 
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. 
 
2.7 Disposal of excavated materials :  
 

All the excavated materials shall be the property of the Employer. The material 
obtained from the excavation shall be used for filling up of (I) road way 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.  

 
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.  

 
Unsuitable and surplus material not intended for use shall also, if necessary, be 
transported with all lifts and lead and disposed of at places shown and as directed by 
the Engineer.  

 
 
1.8       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.  
 

2.9 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.  
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Where the material in the subgrade (that is within 500 mm from the lowest level of the 
pavement) has a density less than the specified, the same shall be loosened to a depth 
of 500 mm and compacted in layers in accordance with the requirements. Any 
unsuitable material encountered in the subgrade shall be removed as directed by the 
Engineer to a depth indicated by the Engineer and replaced with suitable material 
compacted in accordance with IRC specification.  

 
In rocky formations, the surface irregularities shall be corrected and the levels brought 
up to the specified elevation with granular base or base material as directed by the 
Engineer, laid and compacted in accordance with the respective specifications for 
these materials.  

 
3.14 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 volumes in cubic metres 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, deductions made will be to the 
extent of 16 per cent of stacked volumes. 

 
***  
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SECTION - 1 

 
CONCRETE WORKS 

1.0 CONCRETE - GENERAL  
 
1.1 Scope  
 

1.1.1 This section gives the technical requirements for all structural concrete in 
building and civil Construction Management works except where otherwise 
modified or amended within the Contract. All general requirements are given 
in this specification and in the Bill of quantities covering, but not limited to; 
ŘŜŦƛƴƛǘƛƻƴǎΤ /ƻƴǘǊŀŎǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΤ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎΤ ǎƛǘŜ ǎŀŦŜǘȅΤ 
construction programme; quality control; materials; testing; site 
transportation and accommodation; temporary works; maintenance and as-
built drawings.  

 
 
1.2 Building Regulations and Authoritative Standards and Codes of Practice  
 

1.2.1 Where the structural concrete is to be used in any building works in the 
concrete shall comply with the requirements of the latest version of Indian 
Standards (IS), except where more stringent requirements are specified 
herein. A complete set of all these documents shall generally be available at 
site with the Contractor.  

 
1.2.2 List of certain important Indian Standards and Codes applicable to this work 

is given below. However, the applicable standards and codes shall be as per, 
but not limited to the list given below :  

 
IS:383 : Coarse and  fine aggregates from natural 
  sources for concrete.  

IS:432 : Specification  for  mild  steel,  medium  tensile  steel 
  bars  and  hard  drawn  steel  wire  for  concrete 
  reinforcement.   

IS:455 : Portland slag cement  

IS:456 : Code of practice for plain and reinforced 
  concrete.   

IS:457 : Code of practice for  general construction 
  of  plain  &  reinforced  concrete  for  dams  &  other 
  massive structures.   

IS:516 : Method of test for strength of concrete 

IS:650 : Standard sand for testing of cement 
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IS:1199 : Methods of sampling and analysis of 
  concrete    

IS:1200 : Methods of measurement of building 
  and civil Architect /Engineering works 

IS:1489 : Portland-pozzolana cement  
  Fly ash based & Calcined clay based 

 
 

IS : 1566 : Hard drawn steel wire fabric for 
  Concrete reinforcement 

IS : 1786 : Specification for cold-worked steel high 
  strength deformed bars for concrete 
  reinforcement.  

IS : 1791 : Batch type concrete mixers. 

IS : 1834 : Hot applied sealing compound for joint 
  in concrete.   

IS : 1838 : Preformed fillers for  expansion 
  joint in concrete pavements and 
  structures   

IS : 2062 : Steel for general structural purposes. 

IS : 2074 : Ready 
mixed paint, air drying, red 
oxide 

  -Zinc, chrome priming. 

IS : 2204 : Code of practice for construction of 
  reinforced concrete shell roof. 

IS : 2210 : Criteria  
fo
r the design  of 

  reinforced concrete shell structures and 
  folded plates.  

IS : 2386 : Methods of test of aggregates for 
  concrete    

IS : 2430 : Methods of sampling of aggregates for 
  concrete.    

IS : 2438 : Roller pan mixer  

IS : 2502 : Code of practice for bending and fixing 
  of bars for concrete reinforcement. 

IS : 2505 : Concrete vibrators - immersion type 
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IS : 2506 : General requirements for screed board 
  concrete vibrators  

IS : 2514 : Concrete vibrating tables 

IS : 2571 : Code of practice for laying in-situ 
  cement concrete flooring 

IS : 2722 : Portable swing  weigh  batchers  for 
  concrete (Single and double bucket 
  type)     

IS : 3025 : Methods of sampling and test 
  (physical and chemical) for water and 
  waste water.  
IS : 3067 : Code of practice for general design 
  details and preparatory work for damp 
  proofing & water proofing of buildings. 

IS : 3370 : Code of practice for concrete  
  structures for the storage of liquids. 

IS : 3414 : Code of practice for design and 

  

installation of joints in 
buildings. 
  

IS : 3558 : Code of practice 
fo
r use of 

  immersion vibrators for consolidating 
  concrete.     

IS : 4031 : Methods for physical tests for hydraulic 
  cement.     

IS : 4082 : Recommendation on stacking and 
  storage of construction materials at site. 

IS : 4326 : Code of practice for earthquake  
  resistant design and construction of 
  buildings.     

IS : 4656 : Form vibrators for concrete.  

IS : 4671 : Expanded polystyrene for thermal 
  insulation purposes.    

IS : 4925 : Batching and mixing plant.  

IS : 4995 : Criteria for design of reinforced concrete 
  bins for the storage of granular and 
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  powdery materials    

IS:4998 : Criteria for   design of   reinforced   concrete 
  chimneys     

IS : 5256 : Code of practice for sealing expansion 
  joints in concrete lining on canals. 

IS : 5816 : Method of test for splitting tensile 
  strength of concrete cylinders.  

IS : 6452 : Specification for high alumina cement 
  for structural use.    

IS : 64 61 : Glossary of terms relating to cement 
  concrete.     

IS : 6494 : Code   of   practice   for   water   proofing   and 
  underground water reservoirs and 
  swimming pools.    

IS : 6509 : Code of practice for installation of 

  
joints In concrete pavements. 
  

IS : 6909 : 
Specification for super 
sulphated Cement.  

IS : 7293 : Safety code for working with 
  Construction machinery. 

IS : 7861 : Code of practice for extreme weather 
  Concreting 

IS : 8041 : Specification for rapid hardening 
  Portland cement (first revision) 

IS : 8042 : Specification for white Portland cement 
  (first revision) 
IS : 8043 : Specification for hydrophobic Portland 
  Cement (first revision) 

IS : 8112 : 43 Grade ordinary Portland cement 
 

IS : 9012 : Recommended practice for shotcreting. 

IS : 9013 : Method  of  making,  curing  and  determining  compressive 
  strength of accelerated cured concrete test specimens. 

IS : 9103 : Admixtures for concrete. 

IS : 10262 : Recommended guidelines for concrete mix design. 
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IS : 11384 : Code of practice  for composite construction in 
  structural steel and concrete. 

IS : 12118 : Two part polysulphide based sealant. 

IS:1220 : Code of practice for provision of  water Stops at 
  transverse  contraction  joints  in  masonry  and 
  concrete dams. 

IS:12269 : 53 Grade ordinary Portland cement. 

IS:12600 : Low heats Portland cement. 

SP : 23 : Handbook of concrete mixes 

SP : 24 : Explanatory Hand book on  Indian Standard code 
  for plain and reinforced concrete(IS:456-1978) 

 
1.2.3 The Contractor must understand thoroughly any such requirements stated by 

the foregoing Codes and Regulations before tendering. He shall also construct 
the work in strict accordance with this Specification, working drawings and 
written instructions issued by the Architect/PMC/Consultant.  

 
 

1.2.4 If the Contractor wishes to substitute any other authoritative standard or 
code of practice for any listed above he shall submit details of any such 
together with two complete copies to the Architect/PMC/Consultant for 
approval. Approval for such substitution shall be at the discretion of the 
Architect/PMC/Consultant and will not be given unless the 
Architect/PMC/Consultant considers the proposed standard or code of 
practice will give a quality of finished work equal to or better than the 
specified standard.  

 
1.2.5 The Architect/PMC/Consultant reserves the right to check the work 

constructed by the Contractor, and his setting out at such times as he may 
deem fit. There is however no duty on his part to make such checks and any 
omission by him to observe errors shall not relieve the Contractor of his 
responsibilities in these respects. 

 
1.3 Preliminary Information from Contractor  
 

1.3.1 The Contractor shall submit the following information on his proposals for the 
approval of the Architect/PMC/Consultant before work is commenced.  

 
a) Source of supply of all aggregates / concrete / bricks / solid & hollow 

blocks   
b) Source of supply of cement   
c) Source of supply of water  
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d) Grading curves for coarse and fine aggregate  
e) Certificate of soundness of cement   
f) Results of tests for organic and inorganic impurities of aggregates and 

water   
g) Results of tests drying shrinkage of aggregates   
h) Source of supply of reinforcing steel  
i) Test certificates for reinforcing steel  
j) Types of water bars  
k) Types of joint fillers and sealant   
l) Positions of all construction joints   
m) Types of form work  

 
1.4 Bar bending Schedules  
 

1.4.1 Reinforcement bar bending schedules shall be prepared by the Contractor and 
submitted to the Architect/PMC/Consultant on this project as and when 
directed.  

 
 
 
1.5 Use of Concrete  
 

1.5.1 No concrete of any particular mix proportions shall be incorporated into the 
Works until all the requirements of this specification have been met in respect 
of those mix proportions and have been approved by the 
Architect/PMC/Consultant.  

 
1.6 Approvals  
 

1.6.1 A minimum of 14 working days before construction commences the 

Contractor shall supply to the Architect/PMC/Consultant for his approval 

details of his proposed layouts of concrete plant and on site workshop, details 

of form work systems and construction devices, eg. Cranes, chutes, 

scaffolding, which he proposes to use for structural concrete. The information 

is to be sufficiently detailed to enable the Architect/PMC/Consultant to 

approve or otherwise.  
 

1.6.2 Where the Contractor proposed to use climbing tower cranes or any type of 
plant which places any load on the reinforced concrete structure, he must 
furnish full details of such plant to the Architect/PMC/Consultant for approval 
a minimum 14 days before the work is commenced. If approved by the 
Architectural & Engineering Consultants, the structure will be strengthened to 
carry such loads and the Contractor shall be responsible for any resulting 
additional design and construction costs or time incurred. Loads from such 
plant or equipment shall only be imposed on such completed storey of the 
structure where the loaded concrete has already attained the minimum 
specified 28 days compressive strength.  
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1.6.3 The Contractor should note that further approvals are required by the 
Specification before construction starts. The Contractor is wholly responsible 
for obtaining these approvals and no claim for delays or additional payments 
will be entertained due to the Contractors failure to obtain such approvals in 
adequate time.  

 
1.6.4 Any approval, instructions, permission, checking, review etc. whatsoever by 

the Architectural & Engineering Consultants, shall not relieve the Contractor 
of his responsibility and obligation regarding adequacy, correctness, 
completeness, safety, strength, quality, workmanship etc.  

 
1.7 Contractors Responsibility and Defects  
 

1.7.1 The Contractor shall furnish all skilled and unskilled labour, plant, equipment, 
scaffolding, all materials etc. required for complete execution of the work in 
accordance with the drawings and as described herein and / or as directed by 
the Architect/PMC/Consultant.  

 
1.7.2 The fact that the Contractor has used materials, etc. to the approval of the 

Architect/PMC/Consultant shall in no way relieve the Contractor of his 
responsibilities of producing a concrete of the required minimum strength, 
workability, shrinkage characteristics etc. for the purpose to which it is put.  

 
1.7.3 Any defects due to materials and workmanship not being in accordance with 

this specification shall be made good to the satisfaction of the 
Architect/PMC/Consultant by the Contractor at the ContractƻǊΩǎ ƻǿƴ 
expense.  

 
1.7.4 The Contractor shall be responsible for making good to the satisfaction of the 

Architect/PMC/Consultant any damage to the permanent structure which 
may be caused by his plant.  

 
1.7.5 If the Contractor desires to leave any permanently embedded supports for his 

shuttering, etc. in the concrete, he must furnish in writing exact details of his 
proposals and approval must be obtained from the Architectural & 
Engineering Consultants  

 
1.8 Source of Supply  
 

1.8.1 The Contractor shall not alter the source of supply of any material from that 
initially approved by the Architect/PMC/Consultant without the prior written 
permission of the Architectural & Engineering Consultants.  

 
1.9 Supervision  
 

1.9.1 The Contractor shall employ competent personnel whose first duty will be the 
supervision of all stages of mixing, placing and site testing of all concrete and 
for the supervising of the preparation of cubes for testing.  
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1.11 Safety and Site Conditions  

 
1.10.1 The Contractor shall strictly follow, at all stages of work, the stipulations 

contained in the Indian Standard Safety Code and the provisions of the safety 
code and the provision of the safety rules as specified in the General 
Conditions of the Contract for ensuring safety of men and materials and in the 
event of an accident shall hold the Employer blameless.  
 

 
1.11 Quality Control  
 

1.11.1 Reference shall be made to the accompanying General Specification for 
Quality Control Requirements  

 
1.11.2 The Contractor shall submit to the Architectural & Engineering Consultants, 

within 14 days of award, a Quality Manual in accordance with ISO 9001. The 
Quality Manual shall outline the Quality Control measures that the Contractor 
shall put in place to carry out the Works and shall include the Quality Control 
of the Sub-contractors. The Quality Manual shall include a Project Quality 
Plan. The Quality Manual shall be reviewed by the Architect/PMC/Consultant 
and, upon acceptance, shall be implemented by the Contractor.  

 
1.11.3 The Contractor shall submit to the Architectural & Engineering Consultants, 

within 14 days of award, a list of the Quality Control Personnel proposed for 
the Works and shall outline roles and responsibilities. Staff listed shall include 
the Project Manager, Quality Control Superintendent and Project Foreman. If, 
for some reason, a person so listed is unable to fulfill their role in this Works, 
then the Contractor shall find an equivalently qualified person to fill that 
vacancy. Details of the proposed replacement shall be submitted to the 
Architect/PMC/Consultants before.  

 
1.11.4 The Contractor shall establish, document and maintain an inspection and 

testing system capable of producing objective evidence that the Works 
conform to the Specification, whether carried out by the Contractor or his 
sub-contractors, or procured from vendors. A summary of this system shall be 
included in the Quality Manual.  

 
2.0 MATERIALS  
 
2.1 General  
 

2.1.1 All materials shall conform to the requirements laid down in this section the 
Indian Construction Regulations and the relevant current Indian Standards, 
and also subject to the satisfaction and approval of the Architectural & 
Engineering Consultants. The Contractor shall maintain a current copy of all 
such regulations and standards on site for the use of the Architectural & 
Engineering Consultants.  
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2.1.2 After specific materials have been accepted, the source of supply of such 

materials shall not be changed without prior approval of the Architectural & 
Engineering Consultants.  

 
2.1.3 Any material considered being sub-standard, or not upto satisfaction of the 

Architectural & Engineering Consultants, shall not be used by the Contractor 
and shall be removed from the site immediately.  

 
2.1.4 Representative samples shall be procured by the Contractor and submitted to 

the Architect/PMC/Consultant for approval before bulk procurement. The 
approved representative samples shall be retained by the 
Architect/PMC/Consultant for future comparison and reference.  

 
2.1.5 The Architect/PMC/Consultant shall have the right to inspect the sources of 

materials, method of procurement and storage of materials, quality control 
procedures, etc.  

 
2.1.6 Generally, all materials shall be stacked and stored by the Contractor as 

described in IS: 4082 unless otherwise mentioned and in a manner affording 
convenient access for identification and inspection at all times. The storage 
area and arrangements shall be subject to the approval of the Architectural & 
Engineering Consultants. Any material rendered unserviceable during the 
/ƻƴǘǊŀŎǘƻǊΩǎ ŎǳǎǘƻŘȅΣ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŘ ƻǊ ǊŜǇŀƛǊŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀǎ 
determined by the Architectural & Engineering Consultants. 

2.1.7 All materials shall be as stored as to prevent deterioration or intrusion of 
foreign matter and to ensure the preservation of their quality and fitness for 
the work. Any material which has deteriorated or has been damaged or is 
otherwise considered defective by the Architectural & Engineering 
Consultants, shall not be used and shall be removed immediately and the cost 
ǘƘŜǊŜƻŦΣ ǎƘŀƭƭ ōŜ ǊŜŀƭƛȊŜŘ ŦǊƻƳ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŘǳŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
maintain up to date accounts of receipts, issue and balance (stock wise) of all 
materials.  

 
2.2 Cement  

  
2.2.1 Type of Cement  

 
2.2.1.1 The cement used shall be any of the following with prior approval of 

the Architect/PMC/Consultant.  
  

I. High strength ordinary Portland cement (Grade 43) conforming 
to IS: 8112.   

II. Portland Pozzolana cements conforming IS:1489. 
III. Portland slag cements conforming to IS: 455.  

 
2.2.1.2 Unless otherwise specified ordinary Portland cement of 43 grade 
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conforming to latest IS - 8112 shall be used for all concrete works.  
 

2.2.1.3 Ordinary Portland cement (53 Grade) conforming to IS : 12269 shall 
be used for important concrete works and wherever higher grade of 
concrete is specified.  

 
2.2.1.4 White or coloured Portland cement shall comply with physical 

requirements of IS 8112 and pigments shall be inorganic oxide 
pigments, either natural or synthetic in origin complying with the 
requirements of BS : 1014 Pigments whether added just before 
mixing or by the cement manufacturer shall only be incorporated in 
the proportions approved.  

 
2.2.1.5 Supersulphate and high alumina cement shall not be used in any 

part of the works unless specified.  
 
2.2.2 Certification and Testing of Cement  
 

2.2.2.1 ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎŜǊǘƛŦƛŎŀǘŜ ƻŦ ǘŜǎǘ ƛƴ 
accordance with the appropriate standard for each consignment of 
cement delivered to the site and shall immediately forward these 
certificates to the Architect/PMC/Consultant for his retention.  

 
2.2.2.2 bƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎŜǊǘƛŦƛŎŀǘŜ ǘƘŜ 

Architect/PMC/Consultant may require that any cement delivered 
to the site, or elsewhere for use in the works, shall be sampled and 
tested. Any batch of cement so tested which fails to comply with 
this specification will be rejected. The cost of any such testing shall 
be borne by the Contractor.  

 
2.2.3 Delivery and Storage of Cement  
 

2.2.3.1 Cement of different types and manufacture shall not be mixed one 
 with another. Cement shall be transported to site in covered vehicles 
 adequately protected against water. All cement shall be delivered to 
 the Site or elsewhere for use in the Works in the original sealed bags 
 of the manufacturer or in approved bulk containers. 

 
2.2.3.2  The Contractor shall make his own arrangements for the 

storage of adequate quantity of cement and all cement shall at all 
times be protected from deterioration. Cement, unless delivered in 
bulk, shall be stored and neatly stacked in piles not exceeding 10 
bags high in weather proof closed sheds well away from walls, the 
floor of which shall be with raised wooden plank flooring to prevent 
deterioration by dampness or intrusion of foreign matter, Storage 
under tarpaulins shall not be permitted. Cement delivered in bulk 
shall be stored in a weather proof silo. 
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2.2.3.3     Each consignment of cement shall be clearly identified, stored 
separately with clear identifiable stack number and used in 
chronological order of receipt ie. the first received being first used.  

 
2.2.3.4     Daily record of cement received and consumed shall be 

maintained by the Contractor in an approved form and a copy 
submitted to the Architect/PMC/Consultant once a week.  

2.2.4 Inspection of Cement  
 

2.2.4.1 Any cement which, upon inspection, is considered by the 
Architect/PMC/Consultant to have deteriorated in any way will be 
rejected.  

 
2.2.4.2 Any type and grade of cement more than 3 months old shall invariably 

be tested to ascertain that it satisfies the acceptability requirements.  
 

2.2.4.3 All cement rejected for any cause shall be removed from the site i 
immediately.  

 
2.2.4.4 .ǳƭƪ ŎŜƳŜƴǘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻƴƭȅ ƛŦ ǘƘŜ !ǊŎƘƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ 

approval in writing has been obtained. Bulk cement shall conform in 
all respects to the relevant clauses above. Automatic weighing 
equipment shall be used for weighing the cement to be added to each 
batch.  

 
2.2.4.5 Cement for use in all concrete floor slabs  and beams shall be 

obtained from a single source to maintain uniformity of colour.  
 
2.3 Aggregates for Concrete  
 
2.3.1 Type of Aggregates  
 

2.3.1.1 Aggregates mean both coarse and fine inert materials used in the preparation 
of concrete. Aggregates shall consist of natural sands, crushed stone and 
gravel from a source known to produce satisfactory aggregate for concrete 
complying with IS: 383 and shall be chemically inert, clean, hard, strong, 
durable against weathering of limited porosity and free from such quantities 
of deleterious materials as may cause corrosion of reinforcement or may 
impair the strength and / or durability of the concrete. Additionally, the 
flakiness index when determined by the sieve method described in IS 2386 
shall not exceed 35 for any size of concrete aggregate. Total percentage of all 
deleterious materials, including coal, lignite, clay lumps, materials finer than 
75 microns, soft fragments and shale but excluding mica shall not exceed 5%. 
However, for crushed fine aggregate, total percentage of coal and lignite and 
clay lumps, shall be limited to 2%.  

 
2.3.1.2 Aggregates shall not contain water soluble sulphur trioxide in excess of 0.1%  
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2.3.1.3 The chloride ion content of the fine and coarse aggregate shall not exceed 

0.06% and 0.02% respectively by mass of dry aggregate. If either aggregate 
exceeds these limits the material may still be considered acceptable by the 
Architect/PMC/Consultant provided that the total chloride ion concentration 
derived from the aggregates is not greater than 0.35% by mass of the cement 
in the mix.  

 
2.3.1.4 All aggregates shall comply with IS ς 2386 and IS 383 in respect of impurities 

and additionally with the following  
 

a) Absorption 
  

6% maximum by weight for ordinary construction  
2% maximum for water proof construction 
 

b) Salt 
  

1% maximum (equivalent anhydrous calcium percentage by weight of 
cement). 
 

c) Shell  
 

8% maximum by weight  
 

d) Carbonates  
 

10% maximum by weight  
 
2.3.1.5 The drying shrinkage of the aggregates measured in accordance with IS : 

2386 shall not exceed.  
 
a) 0.06% for general purpose concrete  

 
b) 0.04% for pre-cast concrete, concrete for special purposes and water 

proof concrete.  
 

2.3.1.6 For reinforced concrete work, aggregates conforming to IS:383 & IS:2386 
having a maximum size of 20 mm shall be used. For certain reinforced 
concrete works, aggregates having a maximum size other than 20 mm size 
shall also be used as called for in the drawings. However, for lean concrete 
provided as mud mat below structural concrete, maximum size upto 40 mm 
shall be used.  

 
2.3.1.7 Aggregates (coarse or fine) with a specific gravity below 2.6 shall not be used 

without special permission of the Architect/PMC/Consultant. Sand and 
crushed rock shall be prepared for use by such screening or washing, or both, 
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as necessary to remove all objectionable foreign matter at contractors cost.  
 
2.3.1.8 Fine Aggregate: Fine aggregate shall mean aggregate which pass through IS 

Sieve 4.75 mm (3/16 B.S.) test sieve to IS: 2430, leaving a residue not more 
than 5% and shall conform to IS : 383. It shall be sand from a natural source 
approved by the Architect/PMC/Consultant. Machine-made sand will be 
acceptable provided the constituent (rock/gravel) is sound, hard, dense and is 
acceptable to the Architect/PMC/Consultant. Sand containing any trace of salt 
shall be rejected. The fine aggregate for concrete shall be graded within limits 
as specified in Table ς 1 of IS : 383 - 1970 and the fineness modules shall range 
between 2.60 to 3.20. 

 
Table ς 1 

 

IS Sieve  Percentage Passing   
Designation Grading Grading Grading Grading 

 Zone   I Zone  II Zone III Zone IV 

10 mm 100 100 100 100 
         

4.75 mm 90 - 100 90 - 100 90 - 100 95 - 100 
        

2.36 mm 60 - 95 75 - 100 85 - 100 95 - 100 

1.18 mm 30 - 70 55 - 90 75 - 100 90 - 100 
      

600 Micron 15 - 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 
         
 
         

 
2.3.1.9 Coarse Aggregate : Coarse aggregate shall mean aggregate of which not less 

than 95% by weight is retained on a 4.75 mm mesh IS test sieve to IS : 2430 
and shall conform to Table ς 2 of IS : 383 ς 1970 It shall be obtained from 
crushed granite, trap, basalt or similar approved stones from approved quarry. 
Coarse aggregate shall be chemically inert when mixed with cement and shall 
be angular in shape and free from soft friable thin porous laminated or flaky 
pieces. It shall be free from dust and other foreign matter. Unless otherwise 
specifically stated, for all RCC works the size of coarse aggregate shall be 20 
mm and down size.  
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Table ς 2 

 

IS Sieve  A      B  
Desig-nation % Passing for single sized aggregate of % Passing of graded 

  nominal size   aggregate of nominal size 
 63 mm 40 20 16 12.5 10 40 20 16 12.5 
  mm mm mm mm mm mm mm mm mm 

80 mm 100 - - - - - 100 - - - 
           

63 mm 85 - 100 100 - - - - - - - - 
           

40 mm 0 - 30 85 - 100 - - - 95 - 100 - - 
  100     100    
           

20 mm 0 - 5 0-20 85 - 100 - - 30 - 95 - 100 100 
   100    70 100   
           

16 mm - - - 85 - 100 - - - 90 - - 
    100     100  
           

12.5 mm - - - - 85 - 100 - - - 90 - 
           

 
 

 

IS Sieve  A      B  
Desig-nation % Passing for single sized aggregate of % Passing of graded 

  nominal size   aggregate of nominal size 
 63 mm 40 20 16 12.5 10 40 20 16 12.5 
  mm mm mm mm mm mm mm mm mm 
     100     100 

10 mm 0-5 0-5 0-20 0-30 0-45 85 - 10- 25- 30- 40-85 
      100 35 55 70  

4.75 mm - - 0-5 0-5 0-10 0-20 0-5 0-10 0-10 0-10 
           

2.36 mm - - - - - 0-5 - - - - 
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2.3.1.10 Between the limits specified for coarse and fine aggregates the grading shall 
be such as to produce dense concrete of a consistency, which will work into 
position without segregation, and without the use of excess water content.  

 
2.3.1.11 Aggregates for water proof concrete shall be non-porous not subject to 

internal movement, change in volume, shape or structure and suitable in 
every respect for use in water proof concrete.  

 
2.3.1.12 Lightweight aggregate shall be 5mm exfoliated vermiculite or similar 

material approved by the Architect/PMC/Consultant  
 

2.3.2 Approval of Aggregate  
 

2.3.2.1 A minimum of 14 working days before the commencement of any 

concrete work, the Contractor shall forward to the 

Architect/PMC/Consultant for approval, details of his proposed source 

of supply of aggregates giving the aggregate group classification and 

typical physical properties as required by IS : 383.  
 
2.3.2.2 The Architect/PMC/Consultant shall be given advance notice of any 

alteration in the source of supply of aggregate. 
 
  

2.3.3 Certification of Aggregates  
 

 
2.3.3.1 The Contractor shall provide the Architect/PMC/Consultant with a 

certificate for his retention at such regular intervals as the 
Architect/PMC/Consultant may prescribe from time to time showing 
that all aggregates have been re-tested since the date of the last such 
certificate and showing that they continue to comply with the 
requirements of this specification.  

 
2.3.3.2 Samples of aggregates of different sizes or types shall be sent to an 

approved laboratory for testing prior to the commencement of any 
concrete works. The cost of such testing shall be borne by the 
Contractor.  

 
2.3.3.3 Notwithstanding any certificate of compliance the 

Architect/PMC/Consultant may at any time require that any aggregate 
delivered to the site, or elsewhere for use in the works be sampled and 
tested. Any aggregate so tested which fails to comply with this 
specification will be rejected.  

 
2.3.4 Delivery and Storage of Aggregates  
 

2.3.4.1 No deliveries in bulk shall be commenced until the Contractor has 
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demonstrated to the satisfaction of the Architect/PMC/Consultant that the 
samples comply with this specification.  

 
2.3.4.2 The samples approved by the Architect/PMC/Consultant shall be 

representative of the grading and general quality of the aggregate delivered 
during the course of the work.  

 
2.3.4.3 Graded aggregate as recommended / shown in Table 2 in the document, 

only shall be used for all R.C.C. Works.  
 
2.3.4.4 Any aggregate, which in the opinion of the Architect/PMC/Consultant, has 

become contaminated or does not conform to the foregoing requirements 
may be rejected by the Architect/PMC/Consultant.  

 
2.3.6 Testing of Aggregates  
 

2.3.5.1 Tests shall be carried out on samples obtained from the delivered aggregates 
taken at intervals required by the Architect/PMC/Consultant in accordance 
with IS : 2386. Tests shall be carried out in the presence of the 
Architect/PMC/Consultant and to the expense of the Contractor.  

 
2.3.5.2 Should a sample fail to comply with any of the tests the 

Architect/PMC/Consultant may, at his discretion, either reject the batch 
from which the sample was taken, order it to be washed and / or screened, 
or permit it to be used with variations in the proportions or the concrete 
mixes specified. Any batch of aggregate rejected by the 
Architect/PMC/Consultant shall be removed from site forthwith.  

 
 
 
2.3.7 Grading Aggregate  

 
2.3.6.1 Aggregates will be subjected to sieve analysis to IS: 2386, and the limits of 

acceptance are as shown in Table 1 and 2 in the document. The 
Architect/PMC/Consultant may require further analysis to be made if there is 
any alteration in the type of aggregate. The cost of any such analysis is to be 
borne by the Contractor.  

 
2.3.6.2 The Contractor is to provide a set of IS sieves and weighing equipment with 

accuracy to 0.5% of the mass of test sample and carry out sieve analysis to IS : 
2386 on site as required by the Architect/PMC/Consultant at the expense of 
the Contractor.  

 
2.3.6.3 The Contractor shall carry out sieve analysis for coarse and fine aggregates at 

the minimum of one per week at each stockpile. At the start of the contract, 
sieve analysis should be taken twice per week at each stockpile until the 
consistency of grading is evident and agreed by the 
Architect/PMC/Consultant.  
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2.4 Water and Ice for Concrete 
 

2.4.1 Water for use in mixing and curing concrete shall be clean, fresh and free 
from injurious amounts of oils, acids, alkalis, sugar, organic materials or other 
substances that may be deleterious to concrete or steel. Potable water is  
generally  considered  satisfactory  for  mixing  concrete.   The  maximum 
permissible values of impurities shall be as given in clause no. 5.4 of IS: 456 - 
2000. Water storage tanks shall be covered to the satisfaction of the 
Architect/PMC/Consultant to prevent contamination. 

 
2.4.2 In case of doubt regarding development of strength, the suitability of water 

for making concrete shall be ascertained by the compressive strength and 
initial setting time tests specified in IS:456.  

 
2.4.3 The Architect/PMC/Consultant may require that any water be sampled and 

tested at the expense of the Contractor by the method given in IS: 3025. 
Water failing the criteria given in the appendix to IS: 3025 will be rejected.  

 
2.4.4 The Contractor shall produce test results of water proposed to be used on the 

job for approval by the Architect/PMC/Consultant before using for concrete 
works.  

 
2.4.5 Water for use in mixing with cement shall neither be hotter than 25oC nor 

colder than 5oC at the time of mixing.  
 

2.4.6 Wherever temperature controlled concrete is specified, the Contractor may 
establish an ice making plant of required capacity at site.  

 
2.5 Measures for Controlling Alkali ς Aggregate Reaction  
 

2.5.1 Measures to control the occurrence of alkali-aggregate reaction (AAR) in 

concrete shall be submitted to the Architect/PMC/Consultant for approval. In 

the absence of alternative proposals, such control shall be achieved by 

limiting the reactive alkali content of the concrete as described in clauses 

2.5.2 to 2.5.4 below unless in the opinion of the Architect/PMC/Consultant 

the concrete element will not be subjected to moisture ingress throughout its 

design life.  
 

2.5.2 The reactive alkali of concrete expressed as the equivalent sodium oxide per 
cubic metre of concrete shall not exceed 3.0 kg.  

 
2.5.3 The equivalent sodium oxide (Na2O) content of the concrete shall be 

determined in accordance with the following steps :  
 

The equivalent Na2O shall be calculated by the expression : 

Equivalent Na2O = A + B + C  
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Where;  
 

A is the sum of the acid-soluble alkalis (expressed as equivalent Na2O) 
of cement, admixture and water  

 
B is equal to 1/6 the total alkalis of pulverised fuel ash (PFA) (expressed 

as equivalent Na2O) and  
 

C is equal to 0.76 times the chloride ion (Cl) of the aggregate  
 
 

2.5.3.2 The acid-soluble alkali content of the cement shall be determined in 
accordance with IS : 4032 and shall be taken as the average of the 
latest 25 daily determination of equivalent sodium oxide plus twice 
the standard deviation of the results.  

 
2.5.3.3 The acid soluble alkali content of admixtures shall be determined in 

accordance with IS : 4032.  
 
 
 

2.5.3.4 The acid-soluble alkali content of water shall be determined in 
accordance with American Public health Association (APHA) 17 ed. 
1989) Sections 3500-K and 3500-Na.  

 
2.5.3.5 The total alkali content of the PFA shall be determined in 

accordance with IS : 4032 and shall be taken as the average of 25 

weekly determination plus twice the standard deviation of the 

results.  
 

2.5.3.6 The equivalent sodium oxide content of the coarse and fine 
aggregates shall be calculated from the quantity of chloride ion 
present measured in accordance with IS : 2386.  
 

2.5.4 Test Certificates and Calculations  
 

2.5.4.1 The following particulars of the concrete mix should be submitted 
by the concrete supplier to the Architect/PMC/Consultant.  

 
a) Calculation of the reactive alkali of the proposed mix.  

2.6 Admixtures  
 

2.6.1 No admixtures of cements containing additive shall be used in concrete unless 
specified or approved by the Architect/PMC/Consultant. Such approval will 
ƴƻǘ ōŜ ƎƛǾŜƴ ǳƴƭŜǎǎ ƛƴ ǘƘŜ !ǊŎƘƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ ƻǇƛƴƛƻƴ ǎǇŜŎƛŦƛŎ ōŜƴŜŦƛǘ 
to the density or quality of the concrete will result. Additives so approved 
ǎƘŀƭƭ ōŜ ǳǎŜŘ ǎǘǊƛŎǘƭȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
and written instructions. Admixtures should not have detrimental effect on 
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reinforcement.  
 

2.6.2 The Contractor shall obtain the written approval of the 
Architect/PMC/Consultant for use of additives if they differ from those 
specified by the Architect/PMC/Consultant, and their use is proposed by the 
Contractor but not specified by the Architect/PMC/Consultant.  

 
2.6.3 The Contractor shall submit the following details of any admixtures or cement 

containing additives for approval before using :  
 

.ǊŀƴŘ ƴŀƳŜ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƭƛǘŜǊŀǘǳǊŜ  
 

Proposed dosage and detrimental effects, if any, of under dosage and/or over 
dosage  

 
Method of adding to the concrete mix and Details of the Chloride 
content  
  

2.6.4 The chloride ion content of admixtures for concrete containing embedded 
metal or for concrete containing sulphate resisting Portland cement shall not 
exceed 2% by mass of admixture or 0.03% by mass of the cementitious 
content, whichever is the less.  

 
2.6.5 Calcium chloride as accelerating admixture is not permitted to be used other 

than in mass concrete works.  
 

2.6.6 Where the use of admixtures is specified or approved they shall comply with 
the requirements of IS: 9103 and shall be of proven make and from a reputed 
manufacturer.  

 
2.6.7 The Contractor shall produce latest test results carried out at approved 

Government Test Houses for the approval of the Architect/PMC/Consultant, 
before use. 

 
2.6.8 Approved admixtures shall be stored in water tight weatherproof containers 

clearly marked to show the contents.  
 

2.7 Steel bar Reinforcement  
 

2.7.1 Refer separate specification given elsewhere.  
 
2.8 Joint Fillers and Sealants  
 

2.8.1 Joint fillers shall be preformed and of a proprietary brand in accordance with 
the drawings or similar approved by the Architect/PMC/Consultant and shall 
ōŜ ǇƭŀŎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ 
written instructions.  
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2.8.2 Joint sealants shall be as described in the drawings, or similar approved by the 
Architect/PMC/Consultant and shall be used strictly in accordance with the 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ ǿǊƛǘǘŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎΦ  

 
2.8.3 Poured joint sealing compound shall be a hot poured rubber bitumen 

compound complying with the requirements of IS: 1580 or BS: 2499 unless 
otherwise specified.  

 
2.9 Water Stops  
 

2.9.1 Water stops shall be either metallic like copper or non-metallic like PVC.  
  

2.9.2 Water stops shall be preformed and of a proprietary brand in accordance with 
the drawings, or similar approved by the Architect/PMC/Consultant. 
   

2.9.3 Water stops shall be used at all construction joints in Water Tanks or other 
structures designated water proof concrete.  

 
2.10 Curing Compounds  
 

2.10.1 Concrete curing compound for structures shall be a liquid resin or wax-resin 
base membrane curing compound of an approved proprietary brand. It shall 
have a minimum curing efficiency of 75% and shall contain a fugitive dye.  

 
2.10.2 Aluminised curing compound shall, when applied at the rate of approximately 

0.25 litres / m2 by a mechanical sprayer with low pressure fine spray, become 
stable and impervious to evaporation of water from the concrete surface 
within 60 minutes after application.  

 
2.10.3 The curing compound shall contain sufficient flake aluminium in finely divided 

dispersion to produce a complete coverage of the sprayed surface with a 
metallic finish. The curing compound shall not react chemically with the 
concrete to be cured and shall not crack, peel or disintegrate within three 
weeks after application.  

 
2.10.4 Concrete curing compound for carriage ways shall be a non-pigmented liquid 

resin or wax-resin base membrane curing compound of a proprietary brand. It 
shall achieve a 96% efficiency index and shall be available both with and 
without a fugitive dye.  

 
2.10.5 The Contractor shall supply test certificates, prepared by an approved testing 

laboratory, to show that the compound will provide the required curing 
efficiency.  

 
2.10.6 Curing compounds shall not be detrimental to the applied finish and surface 

treatments specified on the drawings.  

 
2.11 Damp-proof Membranes 
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2.11.1 Damp-proof Membranes (DPM) generally for use below non-suspended 

ground floor slabs, shall be 1200 gauge (0.3mm) polythene sheet complying 

with Packaging and Industrial Film Association Standard 6/83 and shall be laid 

and jointed in strict accordance with the manufacturers printed instructions.  

 

3.0 CONCRETE - WORKMANSHIP  
 
3.1 Steel Reinforcement  
 

3.1.1 Refer separate specification given elsewhere.  
 
3.2 Form work and False work  
 

3.2.1 Type of Form work  
 

3.2.1.1  Form work shall include all temporary or permanent forming for the 
concrete, together with all temporary construction required for its 
support.  

 
3.2.1.2 False work shall include any temporary structure used to support a 

permanent structure during its erection and until it becomes self-
supporting.  

 
3.2.1.3 The Contractor shall be responsible for the design, stability, supply, 

fixing, alignment and safe removal of all form work, false work and 
supports in accordance with BS: 5975 or corresponding IS code. 
Strutting shall be so arranged that it can be removed without undue 
shock to the concrete. The Contractor shall submit the design of false 
work and form work to the Architect/PMC/Consultantfor approval 
before construction. In the case of folded plates and shell roofs the 
Contractor should take approval for the pattern of centering and 
shuttering along with programme for de-shuttering.  

 
3.2.1.4 The Contractor shall construct form work and false work to support 

safely the worst combined effects of all loads as given below so that the 
final concrete structure is within the limits of acceptable dimensional 
tolerances and without causing bulging or deflection:  

 
a) Total weight of form work, reinforcement and wet concrete  
 
b) Construction loads, including dynamic effects of placing, 

compacting and construction traffic and  
c)     Wind loads  

 
3.2.1.5 All form work shall be watertight and so constructed that there shall be 

no loss of material from the concrete. After the concrete has hardened 
and the form work has been removed, the concrete shall be in the 
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position and of the shape, dimensions, and surface finish described in 
this specification or on the drawings.  

 
3.2.1.6    The form work shall so designed and positioned that can be 

removed without damage to concrete. In the case of beams, slabs 
or like members the form work shall be so arranged that the sides 
or edges may be removed without disturbance to the soffit or 
propping system.  

 
3.2.1.7    Form work shall compose of steel, best quality wood or non-

absorbent type plywood. Timber shall be free from significant knots 
and shall be of medium grain as far as possible and hard woods 
shall be used as caps and wedges under or over posts. Timber shall 
be well seasoned, free from sap, shakes, worm holes, warps or 
other surface defects and shall have smooth finish.  

 
3.2.1.8     Staging, unless specified otherwise, shall generally be of mild 

steel tubes, steel beams and channels etc.  
 
3.2.1.9    Plywood shall be used in exposed surfaces (fair faced finish 

specified) as shown on drawings or as directed by the 
Architect/PMC/Consultant where a specially fair faced finish is 
required. Such surfaces shall be formed using approved brand of 
heavy quality water resistant plywood to produce a perfectly 
levelled, uniform and smooth surface.  

 
3.2.1.10 Form work for Architectural shapes for columns, ring beams, 

circular or spherical walls, shell roofs or bottoms in the case of 
water reservoirs or any other structure shall be made from 
approved plywood or steel plates and frames.  

 
3.2.1.11 Form work composed of steel and or approved good quality 

(seasoned) wood may be used in places where ordinary surface 
finish in required, plywood shuttering can also be used by the 
Contractor.  

 
3.2.1.12 The staging shall be true and rigid and thoroughly braced in both 

directions as well as cross braced, strutted and propped such that it 
will not deform unduly under weight of concrete and other loads 
due to men, equipment, etc. Vertical member or props should not 
be supported on an un-propped lower suspended floor or beam 
unless it is ensured by the Contractor that the lower floor or beam 
can safely carry the loads. No propping shall take place until the 
ArchƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ ŀǇǇǊƻǾŀƭ Ƙŀǎ ōŜŜƴ ƎƛǾŜƴ ǘƻ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊΩǎ ǎŎƘŜƳŜ ǎǳōƳƛǘǘŜŘ ŀƭƻƴƎ ǿƛǘƘ ǎǳǇǇƻǊǘƛƴƎ ŎŀƭŎǳƭŀǘƛƻƴǎΦ  

 
3.2.1.13 To achieve the desired rigidity, ample studs, braces, bolts, spacer 



 

 

96 

Tender                                                                                                            Chief Engineer 

blocks, wires, clamps, ties, straps, shores, etc. shall be used to hold 
the form in proper position without undue distortion.  

 
3.2.1.14 Temporary openings for cleaning, inspection and for pouring 

concrete shall be provided at the base of vertical forms and at other 
places, where these are necessary and as may be directed by the 
Architect/PMC/Consultant. The temporary openings shall be so 
formed that they can be conveniently closed rigidly when required 
and must not leave any mark on the concrete.  

 
3.2.1.15 Provision shall be made for traffic on form work not to bear directly 

on reinforcing steel.  
 

3.2.1.16 The mould used for manufacturing precast components normally 
consist of two parts, (a) bottom mould and (b) side moulds. The 
bottom mould can be made out of timber, masonry, concrete, steel 
FRP, plastic or any other material acceptable to the 
Architect/PMC/Consultant. The side moulds similarly can be of 
timber, steel FRP, or plastic. When using masonry or concrete 
moulds, the top surface shall be finished to the required accuracy 
and made smooth.  
 

3.2.1.17 In case of masonry moulds, the use of chicken mesh or fibre 
reinforcements in the top surfaces will help in making the mould 
last longer for higher efficiency.  
  

3.2.1.18 In the case of cored units can be created either by an extrusion 
process, by inflated tubes, Mild steel tubes, timber, cardboard / 
hard paper or any other materials.  

 
 

3.2.2 Pre-cambering of Form work  
 

3.2.2.1 In general, and unless otherwise shown or specified in the contract, all 
form work for beams and slabs shall be set with an upward camber at 
mid span of 2 mm per 1.0m of span for all spans in excess of 5.0 m. 
Cantilevers shall be set with an upward camber at end of span of 4mm 
per 1.0m. Pre-camber of 40 mm at mid span of flat slab shall be 
provided. 

 
3.2.3 Joints in Form work  

 
3.2.3.1 All joints in form work shall be either horizontal or vertical, end form 

work being square across the mass of concrete. The design of the 
form work shall permit it to be struck and removed without injury to 
the concrete. The joints shall be sufficiently tight to prevent any 
leakage of mortar.  
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3.2.3.2 The Contractor shall use grout checks at all horizontal construction 
joints and shall adopt such other approved expedients, eg. foam 
rubber sealing strips, polyester crack filler in joints, or taping of joints, 
as may be necessary to obtain satisfactory results at joints in form 
work.  
 

3.2.4 Internal Metal Ties for Form work  
 

3.2.4.1     Where internal metal ties are permitted they or their removable 
parts shall be extracted without damage to the concrete and the 
remaining holes shall be carefully pressure grouted using epoxy 
grout. No permanently embedded metal part shall have less cover 
than that indicated for adjacent steel reinforcement.  
 

3.2.4.2     Internal metal ties in fair faced concrete work shall be arranged in 
an approved neat, regular, consistent pattern throughout the work. 
 
 

3.2.4.3 Details of internal metal ties shall be submitted to the 
Architect/PMC/Consultant for approval well in advance prior to 
their use in the works. 

 
3.2.4.4     The Architect/PMC/Consultant may at his discretion allow the 

Contractor to use tie-bolts running through the concrete and the 
Contractor shall decide the location and size of such tie-bolts in 
consultation with the Architect/PMC/Consultant. Holes left in the 
concrete by these tie-bolts shall be filled as specified by the 
Architect/PMC/Consultant at no extra cost. No through tie will be 
permitted in all liquid / earth retaining walls / slabs, basement walls 
etc.  

 
3.2.5 Holes in Form Work  

 
3.2.5.1 When holes are to be provided in form work for pipes, weep holes 

and the like they shall be neatly trimmed to fir the pipe and 
caulked with an approved material to form a grout-tight joint. 
 

3.2.6 Sloping Form Work  
 

3.2.6.1 When concrete is to be deposited to a steeper slope than 15o from 
the horizontal top forms shall be used to enable the concrete to be 
properly compacted.  

 
 

3.2.7 Cast in Pipes / Sleeves  
 

3.2.7.1 Where required in external walls, retaining walls and like structural 
elements, cast in pipes and sleeves shall be fixed securely in place and 
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shall be provided with puddle flanges and hydrophilic caulking 
compounds as specified on the drawings.  

 
 
3.2.7.2 The Contractor shall fix pipe sleeves and inserts or box out to form 

holes and chases to specified size and incorrect positions before 
placing concrete. Hardened concrete shall not be cut to provide holes 
or chases without prior approval. Where reinforcement passes 
through form work, the form work shall be designed and constructed 
to maintain the reinforcement in it correct position and to minimise 
leakage of concrete or grout.  

 
3.2.8 Approval of Form Work  

 
3.2.8.1 For each concrete pour requiring form work propping, the Contractor 

shall submit to the Architect/PMC/Consultant, well in advance prior to 
commencement of form work and propping, details and / or 
calculations of all proposed form work and props, along with a 
detailed programme of the work. Such approval, if given, shall in no 
way relieve the Contractor of his responsibility for the safety or 
adequacy of such form work for its purposes.  

 
3.2.9 Coating of Form Work  

 
3.2.9.1 The inside surface of forms, except for permanent form work, or 

unless otherwise agreed by the Architect/PMC/Consultant, shall be 

coated with an approved material to prevent adhesion of the 

concrete.  

 

3.2.9.2 Surface retarders or release agents shall not be used without prior 
approval. Release agents shall not be used where surface 
treatments require bonding adhesives to be applied.  

 
3.2.9.3     Mould oils or release agents shall be of a type, which will have no 

adverse effect to concrete and on any finishes to be applied to the 

concrete or on the appearance of fair faced concrete. Release 

agents shall be applied strictly in accordance with the 

ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ŎƻƳŜ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ 

reinforcement or pre-stressing tendons. Different release agents 

shall not be used in form work to concrete, which will be visible in 

the finished works.  
 

3.2.9.4 Care should be taken that mould oils or release agents do not 
accumulate at the bottom of form work. If the form work is not 
used within 24 hours, a further coat of mould oil or release agent 
shall be applied before casting the concrete.  
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3.2.10 Cleaning of Form Work  
 

3.2.10.1 All rubbish, particularly chippings, shavings and sawdust, shall be 
removed from the interior of all form work immediately before 
concrete is placed. In the case of deep sections an opening shall 
be left at the base to enable such cleaning to be adequately 
completed.  

 
 
3.2.10.2 The Contractor shall provide compressed air jet and / or a water 

jet free from any oil or other contamination for the cleaning of 
form work.  

 
3.2.11 Inspection of Form work  

 
3.2.11.1 Concreting shall not commence until the 

Architect/PMC/Consultant has had an opportunity to inspect the 
form work and any enclosed reinforcement and given his 
approval to commence concreting.  

 
3.2.11.2 The erection, casing and striking of the form work shall be done 

under the personal supervision of a competent foreman.  
 

3.2.12 Stripping of Form Work  
 

3.2.12.1 Form work shall be stripped with the approval of the 
Architect/PMC/Consultant at such a time and in such a manner 
without disturbing, damaging or overloading the finished 
concrete work or the structure.  

3.2.12.2 The Contractor shall inform the Architect/PMC/Consultant before 
removal of any form work. The time at which the form work is 
ǊŜƳƻǾŜŘ ǎƘŀƭƭ ōŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ 
minimum periods between completion of any concreting and 
removal of forms as given below :  

3.2.12.3 In normal circumstances forms shall not be released until the 
concrete has achieved a strength of at least twice the stress to 
which the concrete may be subjected as the time of removal of  

3.2.12.4 form work in accordance to clause no. 11.3 of IS:456-2000.  
 
 
 

Table ς 3 
 
 Minimum Period  

Type of Formwork Before striking  
 formwork  

a) Vertical formwork to columns,walls,beams 16 ς 24 h  
b) Soffit formwork to slabs ( props to be refixed immediately after 3 days  
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removal of formwork) 

c) Soffit formwork to beams ( props to be refixed immediately after   

removal of formwork) 7 days  

d) Props to slabs:   

1) Spanning upto 4.5 m 7 days  
2) Spanning over 4.5 m 14 days  

e) Props to beams and arches:   

1) Spanning upto 6.0 m 
  

14 days  

2) Spanning over 6.0 m 21 days  
For other cements and lower temperature, the stripping time recommended above 
may be suitably modified. 

 
3.2.12.4 Adverse weather conditions or different cement may cause the above periods 

to be increased. Should the Contractor wish to reduce these striking times, he 
must satisfy the Architect/PMC/Consultant that the strength of the concrete 
at such time and the structural system is adequate to withstand the dead and 
imposed loads applied to it. Before reducing the striking times the 
!ǊŎƘƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ ŀƎǊŜŜƳŜƴǘ ǎƘŀƭƭ ōŜ ƻōǘŀined in writing.  

 
3.2.12.5 In case of special structures, such as shells, folded plates, etc., the sequence of 

removal of forms shall be as per drawings or as directed by the 
Architect/PMC/Consultant.  

 
3.2.12.6 In case of cantilever slabs, the removal of forms shall begin from the outer 

edge and proceed towards the support, where as in the case of slabs 
supported on two/four sides, the removal of forms shall begin from centre to 
supports. Form work to cantilevers shall be removed only with the approval of 
the Architect/PMC/Consultant.  

 
3.2.12.7 Form work props shall be positioned between permanent supports such that 

the members are supported at maximum 3m centres in both directions.  
 
3.2.12.8 When, in the opinion of the Architect/PMC/Consultant, the striking of form 

work should be detrimental to or may prejudice the safety of the structure, 
the form work shall be left in.  

 
3.2.12.9 The Contractor shall be responsible for the demolition and re-concreting of 

any damaged or defective work howsoever caused at his own expense. The 
use of epoxy for bonding fresh concrete shall be carried out as directed by the 
Architect/PMC/Consultant at no extra cost.  

 
3.2.12.10 If the props are to be left in place whilst the soffit forms to slabs and beams 

are to be removed, the props shall be so designed as to remain in position 
throughout the striking process without having to be temporarily removed. 
The use of props designed so that a few can be taken away at a time and 
ǊŜǇƭŀŎŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ !ǊŎƘƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ ǇǊƛƻǊ 
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approval.  
 

3.2.12.11 No construction loads shall be supported from any un-shored portion of the 
structure under construction. The number of floors requiring propping shall 
be as instructed by the Architect/PMC/Consultant according to the design 
loads of such floors.  
 

3.2.13     Reuse of Forms  
 

3.2.13.1 The Contractor shall obtain permission for reusing of forms. Before reuse, all 
forms shall be thoroughly scraped, cleaned, all nails and adhering substances 
removed, holes and leaks satisfactorily plugged, joints examined and wherever 
necessary repaired and inside surfaces treated as specified herein before.  

 
3.2.13.2 Form work materials shall be cleaned after use and maintained in good 

condition. Any timber which has shrunk, warped or split and any forms which 
are damaged to such an extent as to weaken the form or to affect the quality 
or appearance of the concrete shall be replaced or repaired. If the strength 
and composition of the form work has so far deteriorated due to repeated 
uses that in the opinion of the Architect/PMC/Consultant it will not longer 
adequately perform its function, then it shall not be used again and is to be 
removed from site. 

 
 

3.2.14     Nominal Cover to Reinforcement  
 

3.2.14.1 Nominal Cover  
 

Nominal cover is the design depth of concrete cover to all steel 
reinforcement, including links. It is the dimension used in design and 
indicated in the drawings. It shall be not less than the diameter of the bar. 

 
3.2.14.2 Nominal cover to meet durability requirement. 
 

Minimum values for the nominal cover of normal-weight aggregate concrete 
which should be provided to all reinforcement, including links depending on 
the condition of exposure described given in Table 16 of IS 456 ς 2000 

 
 

 
Table ς 4 

 
Table 16 of IS 456 ς 2000 Nominal Cover to Meet Dur ability Requirements.  

Exposure 
Nominal Concrete Cover in  

mm not less than 

 
  

Mild 20  

Moderate 30  
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Severe 45  

Very Severe 50  

Extreme 75  
 
3.3 FORMED FINISHES FOR CONCRETE  
 

3.3.1 General  
 

3.3.1.1 Where a sawn form work finish is specified or in all cases where no 
alternative finish is specified, the surface of the concrete shall be 
not worse than that obtained by the use of properly designed 
moulds of close jointed swan boards. Small surface blemishes 
caused by entrapped air will be permitted but the surface should 
be free of voids, honey combing or other defects.  

 
3.3.1.2 Should any concrete in the works, in the opinion of the 

Architect/PMC/Consultant, fail to match the standard sample in 
surface finish then the Architect/PMC/Consultant may for this sole 
reason order the removal of all such ςsubstandard concrete which 
shall be replaced wƛǘƘ ŀŎŎŜǇǘŀōƭŜ ŎƻƴŎǊŜǘŜ ŀƭƭ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ 
expense.  

 
3.3.2 Samples of Finishes  

 
3.3.2.1 For all specified finishes apart from sawn form work the 

Contractor shall provide a sample panel at least 2.4m x 1.2m in 
vertical surface area including a typical horizontal and vertical joint 
in the form work and the construction techniques that the 
Contractor proposes for the actual works. The sample when 
approved shall form the standard for the entire works. All 
unsuccessful samples shall be removed from the site.  

 
3.3.3 Fair Faced Finish (F1)  

 
3.3.3.1 Where fair faced finish (F1) is specified the irregularities of the 

finish shall be no greater than those obtained from the use of 
wrought thickness square edged boards. The boards shall be 
arranged in a uniform patter as specified or approved.  

 
3.3.3.2 The concrete surface shall be smooth, free from fins, lippings, board 

marks or other irregularities and shall be even with sharp true 

arises. Only very minor blemishes or voids shall occur and there 

shall be no staining and no dis-colouration. The finish is intended to 

be left as struck and the only treatment generally permitted is light 

manual abrasion with a carborandum stone to remove minor marks. 

Patching of any description will not normally be permitted.  
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3.3.3.3  Isolated blow holes not exceeding 10mm diameter will be 
permitted, but otherwise surface is to be free from voids, honey 
combing or other large defects. Small defects shall be made good 
and blow holes filled with mortar specially mixed to match the 
colour and texture of the concrete.  

 
3.3.3.4 Abrupt irregularities shall not exceed 2mm.  

 
3.3.4 Rough Board Finish (F0)  

 
3.3.4.1 Where rough board finish (F0) is specified it shall be produced using 

form work or form work linings of approved rough textured 
seasoned wood boards with moisture content of between 10% and 
20%. These boards to be of varying textures and to be arranged to 
give uniform overall effect. Boards shall be assembled to prevent 
penetration or loss of grout between them. Gaps greater than 5mm 
shall be filled. Form work shall be soaked with water before 
erecting, and shall be kept damp until concrete is placed. Cover 
spacers and bolts shall be positioned to the satisfaction of the 
Architect/PMC/Consultant.  

 
3.3.4.2  The number of uses of form work linings will be limited to 

their ability to provide the required finish.  
 

3.3.4.3  The finish shall be left as struck. Any blemishes shall not be 
made good until inspected by the Architect/PMC/Consultant. After 
inspection minor voids and irregularities on surfaces shall be filled 
with a matching mortar to the Architect/PMC/CƻƴǎǳƭǘŀƴǘΩǎ 
approval, using a sponge rubber faced float Discolouration will not 
be permitted.  

 
3.3.5 Worked Surface Finish  

 
3.3.5.1 The surface of concrete after casting shall be generally be finished 

level or to falls as specified with one of the following surface 
finishes as indicated on the drawings.  

 
3.3.5.2 Type U1 : The concrete shall be uniformly levelled and screeded to 

produce a plain surface. No further work shall be carried out to the 
surface unless it is to be used as a first stage for a type U2 or U3 
finish.  

 
3.3.5.3 Type U2 : After the concrete has stiffened sufficiently, the type U1 

finish shall be floated by hand or machine sufficiently just to 
produce a uniform surface free from screed marks.  
 

3.3.5.4 Type U3 : When the surface moisture has disappeared and the 
concrete stiffened sufficiently to prevent laitance from being 
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worked to the surface, a Type U1 finish shall be steel trowelled 
under firm pressure to produce a dense, smooth uniform 
surface free from trowel marks.  
 

3.3.5.5 The following methods may also be specified in conjunction 
with the above to provided specific qualities of finish.  

 
a) Wood float to give an even textured surface   
b) Steel trowel or power float to give a smooth un-textured 

surface  
c) Scratch with a stiff brush to give a slightly roughened 

even texture  
d) Tamp with the edge of a board to give an even texture of 

parallel ribs   
e) Other finishes as specified and executed in an approved 

manner.  
 

3.3.5.6 The Contractor shall not wet the concrete surface to assist working 
and shall not add cement to produce the specified finish without the 
prior approval of the Architect/PMC/Consultant.  

 
3.4 Construction, Contraction and Expansion Joints  
 

3.4.1 The Contractor shall be responsible for the position and detail of 
construction joints not specified in the Contract subject to the Indicative 
acceptable spacing given in Table 3 (below). Such joints shall be arranged 
so as to minimise the possibility of the occurrence of shrinkage cracks 

 
Table 5 - Indicative Acceptable Spacing of Construction Joints 

 
Element Maximum Area Minimum 

 (m2) Dimension (m) 

   

Waterproof concrete walls 25 5 
   

Waterproof concrete slabs 100 10 
   

Slabs with major restraint at both ends 100 13 
   

Slabs with major restraint at one end 250 20 
only   

   
Slabs with little restraint in any 
direction 500 30 

   

Walls (other than above) 40 10 
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3.4.2 Vertical construction joints shall be properly made to form a vertical 

grout tight joint. Where reinforcement passes through the face of the 

joint the stopping off board shall be drilled so that the bars pass through, 

or the board shall be made in sections with half round indentations in the 

joint faces for each bar.  
 

3.4.3 ²ƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǇǊƻǇƻǎŜŘ ŎƻƴǎǘǊǳŎǘƛƻƴ Ƨƻƛƴǘǎ ǊŜǎǳƭǘ ƛƴ ŀƭǘŜǊŀǘƛƻƴǎ 
to the reinforcement, he shall provide full revised details for the 
Architect/PMC/Consultants approval a minimum 14 working days prior to 
commencement of the works.  
 

3.4.4 The Contractor shall furnish the upper surface of lifts of concrete walls and 
columns horizontal and clean the form work of adhering concrete before the 
next lift is placed.  

 
3.4.6 At all construction joints, both horizontal and vertical, the surface of the 

previously placed concrete shall be suitably treated to remove laitance and to 

expose the coarse aggregate thus forming an irregular surface key for 

adjacent concrete. This work shall be carried out to the satisfaction of the 

Architect/PMC/Consultant by the following or other approved methods (in 

either case the surface shall thoroughly washed and cleaned after 

roughening).  
 

a) After the initial set has taken place but before final set (a minimum 

period of 4 hours after casting) the coarse aggregate shall be exposed 

by the use of water jet and stiff brushing or an air-and-water jet.  
 

b) After final set has taken place (a minimum period of 4 hours after 
casting) the laitance shall be removed and coarse aggregate shall be 
exposed by bush hammering taking care not to loosen the aggregate 
in the face of the concrete matrix.  

 
3.4.7 The Contractor shall ensure the surface of the construction joint is coated 

with approved polymer bonding agent prior to concreting afresh immediately.  
 

3.4.8 At least 72 hours shall be left between completion of concreting one bay and 
the start of concreting any adjacent bay.  

 
3.4.9 Panels of walls and slabs shall be cast in such a sequence as to minimise and 

control the effect of shrinkage at construction joints.  
 

3.4.10 Form work to construction joints shall be rigid and shall accommodate 
projecting reinforcement without bending or displacement.  

 
3.4.11 Where kickers are cast at base of walls and columns, these shall be cast 

monolithically with the base slab.  
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3.4.12 if placing of concrete has to be unexpectedly stopped, the Contractor shall 

form construction joints as directed by the Architect/PMC/Consultant.  
 

3.4.13 Contraction joints and Expansion joints shall be formed as detailed where 
shown on the Drawings.  

 
3.4.14 Concrete shall not be placed on both sides of Contraction or Expansion joint 

at the same time.  
 

3.4.15 Water stops shall be provided at all construction joints in water retaining 
structures. The details of all such joints shall be approved by the 
Architect/PMC/Consultant.  

 
3.5 Concrete Mixes  
 

3.5.1 General  
 

3.5.1.1 Reference shall be made to concrete mixes as Nominal mix 
concrete or Designed Mix concrete. Nominal mix concrete is 
denoted by proportions of cement, fine aggregate and coarse 
aggregate such as 1:5:10, 1:4:8, 1:3:6 or 1:2:4. The proportion 
referred to is by weight (mass). Designed mix concrete is denoted 
by grade such as M-20,M-25,M-30,M-35 etc. where M refers to 
mix and the number to the characteristic strength of concrete in 
N/mm2 to be established by 28 days of 15 cm works cube tests. 
The particular mix to be used shall be as described in the Contract 
or on the Drawings. 

 
3.5.1.2  The characteristic strength of Designed Mix concrete with 

any type of cement shall be the 28 days cube strength below 
which not more than 5% of the test results are expected to fall.  

 
3.5.1.3  The quality and strength of concrete shall be determined by 

test on samples taken on Site from the member during concreting 
and tested at an approved Laboratory as directed by the 
Architect/PMC/Consultant.  

 
3.5.1.4  The maximum size of aggregate for structural work shall 

generally be 20 mm. For thin sections and where reinforcement is 
congested, 10 mm aggregate may be approved or required. For 
large sections where the reinforcement is widely spaced and for 
mass concrete, 40 mm aggregate may be approved.  

 
3.5.1.5  The free water / cement ratio will generally be chosen to suit 

strength and workability requirements but may be limited by the 
considerations of durability given in Table 6 (below).  
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3.5.1.6  The cement content not including fly ash and blast furnace 
slag in excess of 450 kg/m3 should not be used unless special 
consideration has been given in design to the increased risk of 
cracking due to drying shrinkage in thin sections, or to early   
thermal cracking and to the increased risk of damage due to alkali 
silica reactions. 
 

 
 
 
 
 
 
Table ς 6 

 
Table 5 of IS 456 ς 2000 Minimum Cement Content, Ma ximum Water- Cement Ratio and 
minimum Grade of Concrete for Different Exposures with Normal Weight Aggregate of 

20mm and Nominal Maximum size 
 

S.No Exposure Plain Concrete Reinforced Concrete 
  Minimum Maximum Minimum Minimum Maximum Minimum 
  Cement Free Grade of Cement Free Grade of 
  Content water concrete Content water concrete 
  Kg/m3 Cement  Kg/m3 Cement  
   Ratio   Ratio  

        
i) Mild 220 0.60 - 300 0.55 M20 
ii) Moderate 240 0.60 M 15 300 0.50 M25 
iii) Severe 250 0.50 M 20 320 0.45 M 30 
iv) Very 260 0.45 M 20 340 0.45 M 35 

 Severe       
v) Extreme 280 0.40 M 25 360 0.40 M 40 

 
 
 

3.5.2 Nominal Mix Concrete  
 

3.5.2.1 Nominal mix concrete shall normally be used only for plain cement 
concrete works and less important reinforced concrete works where 
shown on drawings or specifically allowed by the 
Architect/PMC/Consultant. Such concrete shall not require 
preparation of trial mixes and all such concrete shall be mixed in a 
mechanical mixer. Proportions for nominal mix concrete shall be 
according to Table-9 of IS: 456-2000. In addition, standard 
proportion by volume shall be used wherever specified.  

 
3.5.2.2 In proportioning concrete, the cement shall be measured by weight 

(mass). The quantities of fine and coarse aggregates may be 
determined by volume (for corresponding weight) but preferably by 
weight. If fine aggregates are moist, the amount of surface water shall 
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be determined. Also an allowance shall be made for bulking in case of 
volume batching, in accordance with IS:2386 (Part-III). The weight of 
aggregate shall be measured when the aggregates are dry. Due 
allowance shall be made for the water content of moist aggregates. 
All the above data shall be maintained properly, to the satisfaction of 
the Architect/PMC/Consultant 

 
 
 
 
 
 
Table ς 7 

 
Table 9 of IS 456 ς 2000 Proportions for Nominal Mi x Concrete 

 

Grade of Total Quantity of Dry aggregate by Proportion of fine aggregate 
Quantity of 

 

Concrete Mass per 50 kg of cement, to be to coarse aggregate (by 
 

water per 50 
 

 
taken as the cum of the Individual mass) 

 
 

kg of 
 

 
masses of fine and coarse 

  
  

cement,max1 
 

 

aggregate kg. 

  
    

M 5 800 Generally 1:2 but subject to 60  

M 7.5 625  an upper limit of 1:1 ½ and a 45  
   

lower limit of 1:2 1/2 

  

M 10 

  

34 

 
 

480  
      

M 15 330   32  

M 20 250  30  
 
 
3.6 Mixing and Transporting Concrete:  

 
3.6.1 All materials for concrete shall be measured as per approved 

design mix by weight in approved weight batching equipment of 
adequate capacity. Such equipment shall be checked at weekly 
ƛƴǘŜǊǾŀƭǎ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜ ŀƴŘ ǎƘŀƭƭ ōŜ ŀŎŎǳǊŀǘŜ ǘƻ 
within 2%. Certificates of accuracy shall be submitted immediately 
to the Architect/PMC/Consultant.  

 
3.6.2 Mixing  

Concrete shall be mixed in a mechanical mixer. The mixer should 
comply with IS 1791 and IS 12119. The mixers shall be fitted with 
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water measuring (metering) devices. The mixing shall be continued 
until there is a uniform distribution of the materials and the mass in 
uniform in colour and consistency. If there is segregation after 
unloading from the mixer, the concrete should be remixed.  

3.6.3 A water / cement ratio shall be maintained to produce concrete of 
adequate workability. The workability of fresh concrete shall be at 
the discretion of the Contractor but subject to approval by the 
Architect/PMC/Consultant and shall be the minimum consistent 
with producing a dense, well compacted mass. Due regard shall be 
paid to the size and shape of the section together with any 
congestion of reinforcement. A guide to the degree of workability 
required for various types of work is shown in Table 10 (below).  

 
 

3.6.4 The slump for concrete as determined by slump tests as per IS: 
1199 shall not exceed the maximum slumps indicated in Table 9 
below for each type of construction using high frequency vibration 
unless otherwise approved or   
directed by the Architect/PMC/Consultant. The Contractor shall not 
place concrete having a slump outside the limits specified without 
the approval of the Architect/PMC/Consultant. At least one slump 
test shall be made for every compressive strength test carried out. 
More frequent tests shall be made if there is a distinct change in 
job conditions, or if required by the Architect/PMC/Consultant. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

3.6.5 All materials shall be thoroughly mixed dry before water is added and the 
mixing of each batch shall continue for a period of not less than two minutes 
after the water is added or such longer period as recommended by the 
manufacturer of the mixer. The mixture shall be of uniform colour and 
distribution on discharge and the entire contents of the mixer shall be 
discharged without segregation before recharging. The volume of mixed 
material shall not exceed the rated capacity of the mixer.  

Nature of 

 Slump in mm  
    

Concrete 
Workability Min. Max. 

 
  

    Type of Construction 
     

Conventional Medium 50 100 All RCC works 
     

Pumpable High 100 150 All RCC works. 
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3.6.6 Prior to the first mix each day being agitated in the mixer a rich cement / 
sand mix shall be used to coat the inside of the drum, the surplus material 
being emptied away and not used in the works. Each time if the work stops 
for more than 30 minutes, the mixer shall be thoroughly cleaned and when 
the next mixing commences the first batch shall have 10% additional cement.  

 
3.6.7 Volume batching of materials and hand mixing of concrete will be allowed 

only at the discretion of the Architect/PMC/Consultant. Where approved, 
hand mixing of concrete shall be done on a clean close boarded platform. 
The materials shall be turned over not less than three times dry, water shall 
then be sprayed on through a hose and the materials again turned over not 
less than three times in a set condition and worked together until a mixture 
of uniform consistency is obtained.  

 
3.6.8 For hand mixed or volume batched concrete the specified quantities of 

cement shall be increased by 10 per cent and not more than 0.5 cubic metre 
shall be mixed at one time. The Contractor shall not be entitled to any 
additional payment in respect of any extra cost of hand mixing by reason of 
the additional cement or otherwise. However, the extra cement shall be 
considered for reconciliation purposes.  

 
3.6.9 Workability of Concrete  

  
The concrete mix proportions chosen should be such that the concrete is of 
adequate workability for the placing conditions of he concrete and can 
properly be compacted with the means available. Suggested ranges of 
workability f concrete measured in accordance with IS 1199 are given below. 

 
 

Placing Conditions Degree of Workability Slump(mm) 
Blinding concrete, Shallow Very low a)Refer IS 1199 
sections, pavements using pavers   

Mass Concrete Lightly reinforced Low  

sections in labs, beams,   25-75 

walls,columns, floors, Hand placed   

pavements, Canal lining, Strip   

footings.   
   
Heavily   reinforced   sections   in Medium 50-100 
slabs,beams,walls,columns,slipfor
m   

work, pumped concrete  75-100 
Trench fill-In-situ piling High 100-150 
Termite concrete Very High b)Refer IS 9103 

 
3.6.9 The moisture content of the coarse and fine aggregates shall be checked by 
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the Contractor at frequent intervals and the amount of water added to the 
mix shall be adjusted to maintain the design workability. For the 
determination of moisture content in the aggregates IS: 2386 shall be 
referred to.  

 
3.6.10  Concrete shall be discharged from the mixer directly into the works 

or onto a clean, level, water tight platform or into a clean water tight 
container. It shall be transported as rapidly as practicable in a manner 
which ensures that it is of the correct quality and consistency at the point of 
deposition. Normally, not more than 30 minutes shall laps between mixing 
and consolidation in position. All platforms and containers shall be cleaned 
of the old concrete before the fresh concrete is discharged onto them.  

 
3.6.11  Conveying equipment for concrete shall be mortar tight, well 

maintained and thoroughly cleaned before commencement of concrete 
mixing. Concrete shall be transported by transit mixers.  

 

 
3.6.12  Concrete shall not be dropped from a height, thrown or otherwise 

treated so that segregation, un-desirable finishes, or defective structural 
quality results. The maximum drop shall be 2.1m unless otherwise 
approved by the Architect/PMC/Consultant.  

 
3.6.13  No extra water shall be added to the concrete mix after it has left 

the batching plant.  
 

3.6.14  The Contractor shall take adequate precautions to protect concrete 
in transit from the effects of the weather.  

 
3.6.15  Pumping of concrete, which will require a special Design Mix, will 

only be permitted with the approval of the Architect/PMC/Consultant. The 
Architect/PMC/Consultant shall also review the entire scheme for which 
comprehensive details shall be furnished by the Contractor.  

 
3.6.15.1 Pumping operation whenever commenced shall proceed 

continuously so as to prevent "cold" joints between placed 
sections. 

3.6.15.2 The delivery line of the pump shall be of 100 mm diameter or 
greater and the pump shall be capable of pumping concrete 
containing a 20 mm nom. Size aggregate.  

 
3.6.15.3 The pump shall have a receiving hopper and pumping chamber 

capable of displacing at least 15 cu. Metres of concrete per 
hour against a horizontal delivery head of at least 90 metres 
and/or a vertical delivery head of 20 metres.  

 
3.6.15.4 Pumping lines shall be of approved metallic type laid to avoid 
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bends.  
 

3.6.15.5 The Joints in pumping lines shall be sealed tight to prevent 
leakages.  

 
3.6.15.6 Pulsating lines shall be isolated from the structure and shall be 

supported from the deck on stands.  
 

3.6.15.7 The feet of such stands shall be placed on timbers or similar 
material to prevent movement of the line and stand scuffing the 
deck. Timbers shall not be embedded in finished work. Stands 
shall be kept clear of reinforcement.  

 
3.6.15.8 All equipment, pump chamber, hoppers, lines and rubber hoses   

shall be kept clean at all times. Any build-up in the lines of 
material from previous operations shall be cleaned out 
preparatory to pumping. 

 
3.6.15.9 In the event of a breakdown in the equipment causing delay not 

exceeding twenty (20) minutes, during which time concrete 
cannot be placed, the following procedures shall be carried out:-  

 
With the approval of the Architect/PMC/Consultant at site the 
concrete already in place shall have the "wet edges" maintained 
by depositing small quantities of hand mixed concrete placed by 
hand against the "wet edge" and vibrated into the mass.  

 
3.6.15.10 Where atmospheric temperature exceeds 30 degrees C, the 

receiving hopper and lines shall be cleaned out and the concrete 
contained therein discarded and immediately removed from the 
site.  

 
3.6.15.11 The concrete shall be discarded if initial setting of the concrete 

has begun in the hopper or discharge lines.  
 

3.6.15.12 All lines shall be cleaned free of concrete prior to resumption of 
pumping after each breakdown  

 
3.6.15.13 Concrete in the lines shall be pumped at approximately eight (8) 

minute intervals to ensure the concrete in the line is live, 
whenever delivery of concrete to the pump is delayed.  

 
This pumping interval shall be reduced to five (5) minutes during 
extra hot weather conditions.  

 
3.6.15.14 Delivery lines where exposed to hot sun, shall be protected by 

covering with bags, wet Hessian or other approved means.  
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3.6.16 Should the concreting be stopped due to mechanical malfunction, accident, or 
other similar cause then the Contractor shall inform the 
Architect/PMC/Consultant immediately so that necessary measures and 
precautions can be taken. The cost of any additional work caused by these 
stoppages shall be the responsibility of the Contractor.  

 
 

3.6.17 No concreting shall be commenced until the form work and reinforcement 
and all other preparations for the pour have been inspected by the 
Architect/PMC/Consultant who shall be given a minimum 24 hours notice.  

 
3.7 Placing and Compacting Concrete  
 

3.7.1 Concrete shall be transported and placed by an approved method which 
ensures that there shall be no contamination, segregation or loss of the 
constituent materials.  

 
3.7.2 If concrete is placed by pumping, the consistency shall be the minimum 

necessary for such conveyance of concrete. Before commencement of regular 
pumping, the pipeline shall be lubricated by cement mortar (1:2), and once 
pumping commences, stoppages shall be avoided.  
 

3.7.3 All areas where concrete is to be placed shall be clean and rendered free from 
standing water immediately before the placing of concrete, except for 
concrete placed under water.  

 
3.7.4 Concrete shall not be placed in foundations on soft areas or where there is 

standing water or debris. Such soft areas shall be removed and filled with 
1:4:8/1:3:6 nominal mix concrete, as directed by the 
Architect/PMC/Consultant.  

 
3.7.5 For rock surfaces, it shall be ensured that the rock is not unsound. On sloping 

rock faces, rough steps or benches shall be formed and concrete shall not be 
placed on a sloping rock surface. Prior to pouring concrete, the rock surface 
shall be cleaned with a high pressure water and air jet and kept wet for three 
hours. Also, before placing concrete, water shall be removed from 
depressions, the rock surface shall be dried and a 10 mm thick cement sand 
mortar (1:6) layer shall be placed and worked into all crevices, cracks, 
depression, etc.  

 
3.7.6 Concrete shall not be placed in any part of the structure until approval has 

been given, and if concreting is not started within 24 hours of that approval 
being given, approval shall be obtained again. Approval by the 
Architect/PMC/Consultant of any of the materials and / or work as required 
herein shall not relieve the Contractor of his obligation to produce finished 
concrete in accordance with the drawings and specifications.  
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3.7.7 Concreting shall proceed continuously between predetermined construction 
joints and shall rise uniformly in the form work at a rate of not less than 2m 
per hour. Concrete shall not be placed directly against a vertical form face but 
shall be caused to flow to this surface during the compaction process. Unless 
the Architect/PMC/Consultant agrees otherwise, fresh concrete shall not be 
placed against in-situ concrete which has been in position for more than 30 
minutes unless the in-situ concrete has been kept damp with a layer of wet 
hessian and protected from the weather.  

 
3.7.8 When in-situ concrete has been in place for 4 hours or in the opinion of the 

Architect/PMC/Consultant the concrete has stiffened to such an extent that it 
no longer responds to the action of an internal vibrator, no further fresh 
concrete shall be placed against it for a further 20 hours and a construction 
joint shall be formed.  

 
3.7.9 Concrete shall be compacted in its final position within 30 minutes of 

discharge from the mixer unless it is carried in continuously operating purpose 
made agitators when the applicable time shall be within 2 hours of the 
introduction of water to the mix and within 30 minutes of discharge from the 
agitator. Concrete, which in the opinion of the Architect/PMC/Consultant is 
no longer sufficiently workable, shall be rejected.  

 
3.7.10   All concrete shall be vibrated unless otherwise specified. Experienced 

ƻǇŜǊŀǘƛǾŜǎ ǳǎƛƴƎ ƛƳƳŜǊǎƛƻƴ ǘȅǇŜ ǾƛōǊŀǘƻǊǎ ǘƻ ǘƘŜ !ǊŎƘƛǘŜŎǘκta/κ/ƻƴǎǳƭǘŀƴǘΩǎ 
satisfaction shall carry out the vibration. 

 
3.7.11 Internal vibrators shall operate at not less than 10000 cycles per minute and 

external vibrators not less than 3000 cycles per minutes. Vibrating tables 
operating at a minimum of 5000 oscillations per minute may be used for pre-
cast elements subject to approval. Do not use external clamp-on type 
vibrators without prior approval.  

 
3.7.12 Placing of concrete shall be carried out in layers not exceeding 600 mm deep 

and in sequence from one end of the form to the other.  
 

3.7.13 Placing of concrete shall be carried out in lifts not exceeding 3m in height. This 
restriction may be reduced to 2 m or less when casting thin or congested 
sections at the discretion of the Architect/PMC/Consultant.  

 
3.7.14 Concrete in foundations and other underground work shall be protected from 

contamination by falling earth or rock during and after placing . 
3.7.15 Sufficient vibrators shall be provided to correspond with the rate of placing of 

concrete. The vibration shall be continuous throughout the placing of the 
concrete. Standby vibrators shall be on Site during all concrete placing.  

 
3.7.16   Vibration shall not be allowed to disturb any recently placed concrete that has 

begun set. Any water accumulating on the surface of newly placed concrete 
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shall be removed by approved means and no further concrete shall be placed 
thereon until such water is removed.  

 
3.7.17 Concrete shall be placed and compacted in such a way as to avoid disturbance 

to the form work and reinforcement. Where sections of the Works are carried 
out in lifts, the reinforcement projecting above the lift being cast shall be 
supported to prevent movement of the bars during the casting and setting of 
concrete.  

 
3.7.18 Vibration shall not be used as a means of distributing concrete into position, 

and concrete shall not be vibrated between 4 and 24 hours after placing.  
 

3.7.19 Any concrete, which in the opinion of the Architect/PMC/Consultant shows 
signs of initial setting before or during placing, shall not be used and it shall be 
ǊŜƳƻǾŜŘ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜΦ  

 
3.7.20 The Contractor shall take special precautions when concreting in hot weather. 

Any form work made of concrete, metal or other material of high thermal 

capacity shall be cooled with water before concrete is placed against it. Curing 

of concrete shall commence immediately after compaction. Protection from 

direct radiation shall be in place within 30 minutes after final surface tamping.  
 

3.7.21 Suitable means shall be provided to ensure that the temperature of the 

concrete on placing does not exceed 30 deg. C. Concrete shall not be placed 

around reinforcement or against surfaces, which are at temperatures above 

30 deg. C. All surfaces shall be thoroughly dampened immediately prior to 

placing fresh concrete to prevent excessive absorption of water by the form 

work.  
 

3.7.22 Special care shall be taken in accordance with IS: 456 while laying concrete 
under extreme weather.  

 
3.7.23 under water concrete shall be placed in accordance with the 

recommendations given in BS 8004 or corresponding IS Code.  

 
3.8 Testing of Concrete  

 
3.8.1 Sampling  

 
3.8.1.1 For all structural concrete the following representative samples 

shall be taken for each concreting day and shall be used and 
tested by an accredited laboratory.  

 
a) 150 mm concrete test cubes  

 
b) Two slump tests or  
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c) Two compacting factor tests  
 

3.8.1.2  The rate of sampling fresh concrete shall be at least that 
specified in Table 10 (below) and at least one sample shall be 
taken from each grade of concrete produced on any one day.  

 
3.8.1.3 A technically competent person shall supervise the sampling of 

fresh concrete and the making of concrete test cubes. 
 
 
 
 
 
 
 
 
 
 

  Table ς 10 
 

Table 11 of IS 456 ς 2000 Characteristic Compressive Strength Compliance 
Requirement 

 

 Mean of the Group of 4Non- 
Individual Test results in 

 

Specified Grade overlapping consecutive 

 

N/m
m 

2  

 Test results in N/mm2   

M 15 >  f ck + 0.825  x established    
 standard deviation    
 (rounded off to nearest 0.5    

 N/mm2) 

or 

> f ck 
- 3 N/mm2  

     

 f ck  + 3 N/mm2 whichever is    
 greater     
     

M 20 or above >  f ck + 0.825  x established    
 standard deviation    
 (rounded off to nearest 0.5    

 N/mm2)  
> f ck 

- 4 N/mm2 
 

  

or 

 
     

 f ck  + 4 N/mm2 whichever is    
 greater     
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3.8.1.4 The names and qualifications of the supervisory personnel 

representing the Architect/PMC/Consultant and the Contractor 

respectively shall be entered into an inspection log book. All 

inspections shall be clearly recorded with date, time and location 

ƻŦ ƛƴǎǇŜŎǘƛƻƴǎΣ ǎǘǊǳŎǘǳǊŀƭ ƳŜƳōŜǊǎΩ ǊŜŦŜǊŜƴŎŜǎΣ ƴŀƳŜǎ ƻǊ 

personnel present and details of site activities. The logbook shall 

be provided by the Contractor and kept on site by the 

Architect/PMC/Consultant. 
 

3.8.1.5 The supervisory personnel shall mark and sign on the concrete test 
cubes a unique reference number and sufficient to allow the 
testing laboratory to identify clearly the date and time of casting 
and the position in which the batch of concrete (from which the 
cube was made) was placed. 

 
3.8.2 Concrete Test Cubes  

 
3.8.2.1 Make six cubes from a single sample taken from a batch of concrete 

selected at random. Taken the sample at the point of discharge from 
the mixer, or elsewhere as directed by the Architect/PMC/Consultant. 
On completion of curing one set of three cubes is tested for 7 days 
strength and the remaining tested for 28 days strength. The average 
of the three results shall be taken as the test result.  

 
3.8.2.2 The strength requirement shall be as per clause no 15.4 & 16.1 of IS-   

456 ς 2000.  
 

3.8.2.3 Acceptance criteria shall be based on test results on 28 days strength 
only subject to clause 16.1 of IS-456 ς 2000.  

 
3.8.2.4 The variation between the lowest and highest shall not be more than 

15% of the mean of the three.  
3.8.2.5  In addition to the water tank curing method specified in IS-

516, cubes may be cured on Site or in the laboratory in approved 

mist rooms. Where mist rooms are used, they shall comply with 

ASTM C511-75 except that the temperature shall be maintained at 

27 ºC + 3 ºC.  
 

3.8.2.6  If concrete represented by test cubes in any concreting day 
fails to meet the standard of acceptance specified in accordance 
with the IS codes, the Architect/PMC/Consultant may order the 
taking of core samples from finished concrete work in same 
concreting day fƻǊ ǘŜǎǘ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜΦ ¢ƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ 
these cores to be taken shall be decided by the 
Architect/PMC/Consultant. These cores shall be treated as in 3.8.3 
below.  
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3.8.3. Concrete Test Cores : (Non-destructive testing on concrete will be carried out 
at the discretion of the Architect/PMC/Consultant based on the cube test 
results and review of concrete executed).  

 
3.8.3.1 Concrete core samples, from the finished concrete work, shall be 

taken in the locations directed by the Architect/PMC/Consultant.  
 

3.8.3.2  The diameter of the concrete cores should be 150 mm for 40 
mm aggregate concrete, 100 mm for 20 mm (or smaller) aggregate 
concrete and must not be less than 75 mm. The length of the test 
sample cut from the concrete core shall be at least 95% of the 
diameter.  

 
3.8.3.3  All coring shall be completed within 7 working days of the 

date the instruction is given by the Architect/PMC/Consultant.  
 

3.8.3.4  All cores shall be drilled and tested by an accredited 
laboratory.  

 
3.8.3.5  Cored holes shall be made good to the approval of the 

Architect/PMC/Consultant with cement mortar or concrete of 
similar strength to that of the parent concrete.  

 
3.8.3.6  Results of the cores for the same concreting day will be 

examined individually.  
 

3.8.3.7  In assessing the results of compressive tests on cores the 
concrete represented by the core shall be deemed not to comply 
with the specification if the strength of the core when adjusted for 
length / diameter ratio and converted to estimated cube strength 
as follows: 

 
a) The average result of the cores is less than 85% of the 

specified grade strength or 
 

b) An individual result is less than 75% of the specified grade 
strength  

 
3.8.3.8 Concrete cores should not show evidence of segregation of 

constituent materials  
 

3.8.3.9 There should be no honeycombing in the cores and the extent of the 
vƻƛŘǎ ƛƴ ǘƘŜ ŎƻǊŜǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ƳƻǊŜ ǘƘŀƴ άŦŜǿέΦ  
 

3.8.3.10 Cores shall not be tested for strength at ages less than 28 days and 
no adjustment shall be made to the measured strength in respect of 
the age of the core when tested.  
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3.8.4 Testing and Test Record  
 

3.8.4.1 The concrete cubes tested at 7 days are intended to be indicative only and 
the target works strengths at 7 days are not mandatory. It should be noted 
however that it is unlikely that cubes failing the 7 days target will 
subsequently pass the 28 days cube strength.  

 
3.8.4.3  The concrete cubes tested at 28 days shall be taken to 

represent the concrete placed in the works. The standard of 
acceptance for cube strength tests shall be calculated from the 
maximum load sustained by the cube at failure.  

 
3.8.4.4  The appropriate compressive strength compliance 

requirement as given in Table 11 of IS 456 ς 2000 shall be 
considered to be satisfied if the test results comply with the 
acceptance criteria.  

 
3.8.5 Workability  

  
3.8.5.1 The standard of acceptance for the slump test during the production 

 of concrete shall be the design slump + 10 mm.  
 

3.8.5.2 The standard of acceptance for the compacting factor test during the 
production of concrete shall be the design compacting factor (as 
specified in Table 10) + 0.03.  

 
3.8.6 Testing  

 
3.8.6.1 The standard of acceptance of any preliminary tests will be similar 

to the standard for normal works cubes, cores, slump or compacting 
factor, except that the minimum cube strengths required shall be 
those given under minimum Preliminary Cube Strength at 28 days in 
Table 2 of IS 456 -2000.  

 
3.8.6.2 The Architect/PMC/Consultant shall, during the progress of the 

work, have the power to order tests, other than cube tests, 
including slump tests as far as practicable due to local conditions.  

 
3.8.6.3 If the strength requirement is not satisfied the 

Architect/PMC/Consultant may order such further testing, 
including chemical analysis of samples of hardened concrete in 
the structure, as he considers necessary.  

 
3.8.6.4 Any concrete which fails to meet the above standards of acceptance 

shall he be either further tested, or rejected at the discretion of the 
Architect/PMC/Consultant. The costs of any such tests or of the 
removal of rejected concrete and its replacement and associated 
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costs shall be borne by the Contractor.  
 

3.8.6.5 If the strengths required are not attained or maintained throughout 
the contract, the Architect/PMC/Consultant may instruct the 
Contractor to take any one of the following steps or a combination 
thereof as the Architect/PMC/Consultant considers appropriate.:-  

 
a) Adjust the mix proportion and carry out further trial mixes 

until a new mix proportion satisfying the requirements of the 
foregoing test is obtained and approved.  

 
b) Improve the standard of quality control  

 
c) /ŀǊǊȅƻǳǘΣ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜΣ ƻǘƘŜǊ ǘŜǎǘǎ ŀǎ ŘƛǊŜŎǘŜŘ 

by the Architect/PMC/Consultant.  
 

d) Replace any site concrete condemned as a result of failing to comply with the 
standards of acceptance specified and meet all costs arising from such replacement. 
Submit for approval the method statement for replacing the condemned concrete 
before the replacement is carried out. In certain cases, the 
Architect/PMC/Consultant may require the method statement to be prepared and 
the remedial work to be supervised by a qualified Architect /Structural Engineer.  

 
 

3.9 Curing and Protecting Concrete  
 

3.9.1 All freshly placed concrete surfaces shall be protected from damages by 
workmen equipment or any other cause.  

 
3.9.2 Newly placed concrete shall be protected by approved means from harmful 

effects of weather including rain, sun and wind. Concrete placed below 
ground level, shall be protected from falling earth, during and after placing. 
Concrete placed in ground containing any deleterious substances, shall be 
kept free from contact with such ground or with water draining from such 
ground, during placing of concrete and for a period of at least three days or as 
otherwise instructed by the Architect/PMC/Consultant.  

 
3.9.3 Steps, as approved by the Architect/PMC/Consultant, shall be taken to 

protect immature concrete from damage by debris, excessive loading, 
vibration, abrasion, mixing with earth or other deleterious materials, etc. that 
may impair the strength and durability of the concrete.  

 
3.9.4 Immediately after compaction and for 7 days thereafter concrete shall be 

prevented from drying out too rapidly and protected against harmful effects 
of weather including rain, rapid temperature changes, and wind. This period 
may be extended, at the discretion of the Architect/PMC/Consultant, up to 14 
days. The methods of protection used shall be subject to the approval of the 
Architect/PMC/Consultant. The method of curing used shall prevent loss of 
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moisture from the concrete.  
 

3.9.5 During the curing period horizontal surfaces shall be protected by one or 
more of the following or other approved means.  

 
a)  Covering  with  damp  hessian  canvas  sacks  or  similar  absorbent 

materials kept   constantly damp and  wholly covering the  exposed  
concrete surface. 

 
b) Covering with impermeable materials raised approximately 50 mm over 

the surface so as to prevent loss of moisture.  
 
c) an approved sprayed membrane curing compound  
 
d) Flooding with water (potable water free from sediments of any kinds 

shall be used).  
 

3.9.6 During the curing period other surfaces shall be provided by the following or 
other approved means :  

 
a) Form work in close contact with the concrete   
b) covering as in 3.9.5 above  

 
3.9.7 All concrete faces or edges, particularly those, which are exposed without 

rendering in the final structure, shall be adequately protected from damage 
and discoloration at all times.  

 
 

3.9.8 Concrete structures shall not be loaded until the concrete is at least 21 days in 
the case of cantilevers. With the prior approval of the 
Architect/PMC/Consultant the structure may be loaded after this time but in 
no case will loading greater than the final design loading be permitted.  

 
 
 
3.10 Cleaning and Finishing of Concrete  
 

3.10.1 All concrete surfaces shall have an even and clean finish free from 
honeycombs, air bubbles, fins or other blemishes unmarred, reasonable 
smooth. The form work joint marks on concrete work exposed to view shall 
be rubbed with carborandum stone and defects patched up with paste of 
cement sand mortar (1:1) and cured. The finish shall be made to the 
satisfaction of the Architect/PMC/Consultant. Concrete surfaces to be 
subsequently plastered or where brick work is to be built against them, shall 
be adequately hacked as soon as the form is stripped off so that proper bond 
can develop.  
 

3.10.2 Immediately after removal of forms, the concrete shall be inspected and 
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defective areas as pointed out by the Architect/PMC/Consultant shall be 
removed partially or entirely as directed. Holes, left by form bolts, etc. shall be 
filled-up and made good with cement sand mortar of approved mix. All 
superficial defects such as honeycombing, rough patches, etc. shall be 
similarly made good. If the defective area is at a vulnerable location, e.g. at 
the ends of beams & columns etc. then it may be necessary to cut out the 
member completely or in part and reconstruct as directed by the 
Architect/PMC/Consultant. If epoxies have to be used, the same shall be 
subject to the approval of the Architect/PMC/Consultant. Poured concrete 
affected by faulty form work shall be removed totally and replaced. If so 
directed, the Contractor shall have to resort to grouting / shotcreting.  

 
3.10.3 A smooth finish shall be obtained with the use of forms having smooth and 

even surfaces and edges. Panels and form linings shall be of uniform size and 
be as large as practicable and installed with closed joints. Upon removal of 
forms, the joint marks shall be smoothened off and all blemishes, projections 
etc. removed leaving the surfaces reasonably smooth and unmarred.  

 
3.10.4 Where integral cement concrete finish is called for, the surface shall be 

compacted and then floated and treated with a straight edge and any high 
and low spots eliminated. The work shall be carried out as per IS:2571.  

 
 

3.11 Tolerances 
 

3.11.1 All other cast in place concrete work shall be dimensionally accurate 
to within the tolerances given in Table 11 (below), unless closer tolerances 
are further specified or shown on the drawings 

 
3.11.2 Closer tolerances will generally be specified for:  

 
a) Pre-cast concrete   
b) Measuring flume contours   
c) Filter bed and drying bed floors  
d) Machinery bases  

 
 
 
Table ς 11 

 

Item     Tolerance   

1 

Variations from the plumb In the 
columns, piers, walls and arises 
and  surfaces  of lines    

1a) In 3m   5 mm   

 In any storey or 6 m maximum 10 mm   

 In 12 mm or more 20 mm   
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 For exposed corner  columns,    

1b) control-joint  grooves  and  other    
 conspicuous lines    

 In any storey or 6 m maximum 5 mm   

 In 12 mm or more 10 mm   

2. Variation  from  the  level,  or    
 from  the  grades  indicated  on    
 the drawings **    

 

At any point (from true elevation) + 10 mm 
but not more than 5 mm 
variation  between  two 
points within 6 m in a 

horizontal plane.  

3. Variation of the linear building    
 lines from established position    
 in plan and related position of    
 columns, walls and partitions.    

 In any bay or 6 m maximum 10 mm   

 IN 12 m or more 25 mm   

No  tolerance  that  would  result  in  encroachment  on  adjoining  properties  is  
permissible       

4. 

Variation   in   the   sizes   and 
locations of sleeves,   floor 
openings and wall openings 5 mm   

5. 
Cross sections of columns and 
beams, thickness of walls, slabs    

 

Item   Tolerance     

  and other parts of the building      
  Upto 0.5 m +5/-3mm     

  Over 0.5 m +/ -5 mm     
        

6.  Footings      
        

6a.  Variation in dimensions in plan +25 mm#/-     
   10mm     
      

6b.  Misplacement or eccentricity  of  the footing  width  in  
   

2% 
the direction of  

   misplacement  but nor  
    more than +25 mm#   
      

6c.  Reduction in thickness 50 mm of specified thickness  
        

7.  Variation in steps      
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3.12 Miscellaneous  
 

3.12.1 Holes, chases, indentations and the like shall be provided where 
indicated on the drawings. All such shall be formed in the concrete and not 
cut after the concrete has hardened.  

 
Should the Contractor or any subcontractor require additional case-in 

items, holes or the like these requirements shall be submitted to the 
Architect/PMC/Consultant for his approval a minimum of 14 working days 
prior to concreting. 

 
Pipes, conduits, fixing bolts and other such cast-in items shall be provided 

where indicated on the drawings. 
 

3.13 Concrete (Non-Structural)  
 

3.13.1 Lightweight aggregate concrete shall be proportioned, mixed and placed 
as required by the Architect/PMC/Consultant. Unless otherwise shown, 
the mixes shall be one of the following, the type to be directed by the 
Architect/PMC/Consultant.  

 
a) Breeze Concrete  

1  Part  cement  to  6  Parts of  coke breeze  aggregate  by volume. 
 

b) Polystyrene aggregate concrete  
 

        

7a.  IN a flight of stairs      

        

  Rise 3 mm     
        

  Tread 5 mm     
        

7b
.  In consecutive steps      

        

  Rise 2 mm     
        

  Tread 3 mm     
      

**      Variation in floor level are to be measured before removal of supporting shores  
       
# Applies to concrete only, not to reinforcing bars or dowels 

Except  otherwise  shown  on  drawings,  these  are  maximum  
allowable  tolerances.    

 tolerances.      
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i) 1:2:4 mix (913 kg.m3): 45 kg. Cement and 0.056m3  sand to   
2.25 kg. Expanded polystyrene particles.  

 
ii) 1:3:6 mix (800 kg.m3): 45 kg. Cement and 0.084m3  sand to   

3.6 kg. Expanded polystyrene particles.  
 

iii) 1:1:4 mix (640 kg.m3): 45 kg. Cement and 0.028m3 sand to 
2.155 kg. Expanded polystyrene particles.  

c) Vermiculite aggregate concrete  
 

1 Part cement to 6 Part vermiculite by volume  
 

3.13.2 [ƛƎƘǘǿŜƛƎƘǘ άŀƛǊ ŜƴǘǊŀƛƴŜŘέ ŎƻƴŎǊŜǘŜ ǘƻ ōŜ ǇǊƻportioned and mixed 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǇƭŀŎŜŘ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 
Architect/PMC/Consultant.  

 
3.15 Water proofness of non-structural ς External walls  
 

3.14.1 Non structural walls shall be constructed from block work, brick work, 
non ς structural reinforced concrete etc. as described on the Architectural 
drawings and in the specification.  

 
3.14.3 The Contractor shall be completed and solely responsible for the water 

proofness of the non-structural external walls and shall satisfy himself that 
the materials, details and construction sequences are such as to provide a 
water proof external facade.  

 
3.14.4 Any water leakage, dripping or dampness is unacceptable and shall be 

repaired to the satisfaction of the Architect/PMC/Consultant at no extra cost.  
 

3.14.5 The Contractor shall review the drawings and specification and shall propose 
whatever changes he considers necessary, at no extra cost to the contract, 
including reviewing construction sequence, pour lengths, movement joint 
locations and water proofing details, caulking materials, shrinkage 
reinforcement, etc. and supervision of the work to ensure the agreed 
construction meets the requirements of clause 3.14.3 above.  

 
3.14.6 Prior to applying finishes the contractor shall make a detailed inspection and 

repair any defects which could impair the water proofness of such non-
structural external walls. Remedial proposals for such repair shall be 
submitted to the Architect/PMC/Consultant for his agreement.  

 
3.14.7 Any remedial works shall be carried out and all caulking / water proofing 

materials and details shall be applied to the supplier / manufacturers 

recommendations. The Contractor shall submit the relevant manufacturers 

guarantees and test results to the Architect/PMC/Consultant for his 

agreement.  
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4.0 Mode of measurement   
Unless noted otherwise in the bills of quantities, the method of measurement   
for various items shall be generally in accordance with IS 1200  

 
 
********  

 
 
 
 
 
 
 
 
 
 

 
 
 

SECTION - 2 
 

STEEL REINFORCEMENT 

 

1.1 Related Works  
 
A. Concrete Formwork  

 
B. Cast in-situ Concrete  

 

 
3.1.a Applicable Standards 
 

 
IS - 432 Specification for Mild steel and medium tensile bars and hard drawn steel wire. 

 
IS - 1139 Specification for hot rolled mild steel, medium tensile steel and high yield strength 

steel deformed bars for concrete reinforcement. 
 

 IS - 1566 Specification for plain hard drawn steel wire fabric for concrete reinforcement 
 

 IS - 1785 Specification for plain hard drawn steel wire for prestressed concrete. 
 

 IS - 1786 Specification for cold twisted steel high strength deformed bars for concrete 

reinforcement. 
 
IS - 2080 Specification for high tensile steel bars used in prestressed concrete 

 IS - 2751 Code of practice for welding of mild steel structures are folded plates 
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 IS - 2502 Code of practice for bending and fixing of bars for concrete  reinforcement 

 
1.2 Steel Grades 
 
wŜƛƴŦƻǊŎŜƳŜƴǘǎ ŦƻǊ ŎƻƴŎǊŜǘŜ Ƴŀȅ ōŜ ŦǊƻƳ ŀƴȅ ƻŦ ǘƘŜ άƎǊŀŘŜǎέ ƻŦ ǎǘŜŜƭ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΣ 

conforming to the relevant Indian Standards and their latest amendments mentioned against 

each: 

Grade Description Conforming to 
Fe 250 Mild Steel IS 432 (Part I) 
Fe 490 Hard drawn steel wire IS 432 (Part II) 
Fe 415 High strength deformed/ ribbed steel IS 1786 
Fe 500 High strength deformed / ribbed steel IS 1786 
Fe 550 High strength deformed / ribbed steel IS 1786 

 
 

Reinforcing steel may be any of the following types: 
 

Type I  Plain round bars (PR) 
Type II  Welded wire Fabrics (WWF) 
Type III Cold Twisted Deformed Bars / Corrosion resistant bars. (CTD- 
CR)   
Type IV Thermo-Mechanically Treated Ribbed bars (TMT) 
Type V  Thermo-Mechanically Treated Ribbed Corrosion Resistant bars 
                                                 (Copper) Bearing (TMT-CR) 
1.3 BIS Certification  

 
Material received at the Site shall have BIS Certification mark. Such bundle or coil 

containing the bars shall be suitably marked with BIS Certification mark. Bars shall also 

be marked to identify categories. This shall be done as per IS: 1387. 

 

In case bars are without BIS Certification mark, the manufacturer shall give a 

certificate stating the process of manufacture, chemical composition and mechanical 

properties. Each certificate shall indicate the number or identification mark of the cart 

to which it applies, corresponding to the number or identification mark to be found on 

the material. 
 
All reinforcements shall be free from loose mill scale, excessive rust, loose rust, 

pitting, oil, grease, paint, mud or any other foreign deleterious material present on 

the surface. Cleaning should be done to the satisfaction of the 

Architect/PMC/Consultant. 
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Each batch of steel brought to the Site shall be tested prior to use. Cost of all tests 

shall be borne by the Contractor. 

Material acceptable as per IS Specifications will be allowed into the Project. All 

rejected material shall be removed from the Site by the Contractor within 30 days of 

its rejection. If the same is not done, the Project Manager can get work done by third 

ǇŀǊǘȅ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ Ǌƛǎƪ ŀƴŘ Ŏƻǎǘ ǎƘŀƭƭ ƛƳǇƻǎŜ ŀ ǇŜƴŀƭǘȅ ƻŦ wǎ рлл όwǳǇŜŜǎ CƛǾŜ 

Hundred only) per metric ton per day. This will be without any appeal and shall not be 

subjected to arbitration. 
 
1.4  Storage 
 
Reinforcement bars received at the Site shall be stored on hard, concreted platform 

and clear of the ground to a minimum of 200 mm with the use of timber sleepers or 

any other means. Reinforcements shall be kept covered by tarpaulins or plastic to 

avoid excessive corrosion or any other contamination. It is advised to follow storage 

methods as described in IS: 4082. 

Reinforcement steel shall be stored in such a manner as to avoid distortion and to 

prevent deterioration and corrosion. Prior to assembly of reinforcement no account 

any oily substance shall be used for removing the rust. 

1.5 Quality Assurance 
 

a. Supervisory staff shall have qualification and experience in the above field.  
 

b. Welders qualified and having approved certificates for welding shall be 

employed.  

1.6 Handling 
 
a.  Bend / rebend test requirements shall conform to the following and shall be based on 

1800 bends of full size bars around pins. 

Bar diameter (mm) Pin diameter for test bend 

10, 12,16 3.5 x bar dia 

20, 22, 25 5.0 x bar dia 

28, 30, 32 7.0 x bar dia 

 
b. Spacers of same dia shall be used with any of the following: 
 
i. Wire  
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ii. Precast concrete  
 
iii. Moulded plastic  
 
Spacer material shall be of durable quality and shall not lead to corrosion of reinforcement or 

spilling of concrete. 
 
Precast concrete spacers shall be of the same mix as that of surrounding concrete. 
c. Tying wire shall be of 18 G black annealed mild steel wire or other approved type double 

fold to tie the reinforcements.  
 
d. Cover blocks shall be non-corrosive material such as plastic, but not wooden or broken 

bricks or stone. Specially made concrete blocks shall be used. Such cover blocks shall be cast 

from concrete and not from cement mortar; strength of these blocks shall be equal to the 

concrete in use.  

e. Binding wire for fixing reinforcement shall be either no.16 gauge soft Galvanised annealed 
iron wire, or no.18 gauge stainless steel wires. 
 

1.7 Unit Weights:  

 Unit weights payable per meter shall be as follows: 

 6 mm  0.22 kg/ rm 

 8 mm  0.39 kg/ rm 

 10 mm  0.62 kg/ rm 

 12 mm  0.89 kg/ rm 

 14 mm  1.21 kg/ rm 

 16 mm  1.58 kg/ rm 

 18 mm  2.00 kg/ rm 

 20 mm  2.47 kg/ rm 

 22 mm  2.98 kg/ rm 

 25 mm  3.85 kg/ rm 

 28 mm  4.83 kg/ rm 

 32 mm  6.31 kg/ rm 

 36 mm  7.99 kg/ rm 

 40 mm  9.86 kg/ rm 
   

1.8 Execution 
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1.8.1 Cutting and Bending 
 

a. Flame cut and hot bending is absolutely forbidden.  
 

b. Cut and bend reinforcement to approved shop drawings and details shall be 

used.  
 

c. Bars to be cold-bend, either mechanically or by hand, but to correct radius using 

proper tools, machine and platform and confirming to IS 2502-1963.  
 

d. Do not rebend without approval. In case of re bending, care shall be taken that 

the rating of bend is not less than 4 x bar dia at construction joints for plain steel 

bars and 6 x bar dia for high strength bars.  
 

e. Reinforcement projecting from concrete shall not be bent without approval. Bar 

bending schedule to be submitted for approval of the Structural Consultant to 

the Project Manager prior to commencement of any cutting, bending and 

binding of steel at site. 

f. Cracked end of bars shall not be used on this Project.  
  

g. Bars should be inspected for visible defects such as cracks, brittleness, 

excessive rust, loose mills scale, etc.  

1.8.2 Welding 
 

a. Do not weld reinforcement unless authorized by the Consultants / Project 

Manager and recommended by the manufacturers.  
 

b. Site welding shall be done with suitable safeguards and techniques.  
 

c. Welding, if approved, may be used for:  
 

i. Lapping reinforcement in position  
 

ii. Fixing reinforcement to other steel members.  
 

d. The length of run deposited in a single pass shall not exceed 5 x bar 

diameters. If a longer welded length is required divide into sections with the 

space between runs not less than 5 x bar diameters.  
 

e. Welded joints:  
 

i. Shall not be made at bends in reinforcement.  
 
ii. Stagger joints in parallel bars of principal reinforcement unless otherwise 

approved.  
 
iii. The distance between staggered joints shall not be less than the end 
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anchorage length joints. 
 

1.8.3 Mechanical Splicing 
 

a. To comply with ISI 456-2000. ACI 318-1983 and ACI 439-3R-83  
 

b. Use as indicated in structural drawings.  
 

c. Consultant has to approve mechanical splices before using it at site.  
 
Inspection  

 
a. Ensure that the reinforcement placing is checked by Architect/PMC/Consultant.  

 
b. Ensure that the Formwork to receive the reinforcement is clean and free from 

debris.  
 

c. Cracked end of bars to be cut out.  
 

1.8.4 Anchoring 
 
Anchoring of bars and stirrups shall be provided exactly as detailed in the structural 

drawings or as directed by Architect/PMC/Consultant . 

In case of reinforcement steel in tension, deformed bars may be used without end 

anchorage provided the development length requirement is satisfied. Hocks shall 

normally be provided for plain bars in tension. Development length of the bars shall be 

determined as per relevant clauses of IS: 456 - 2000. 

The anchorage length of straight bar in compression shall be equal to the Development length 

of the bars in compression as specified in relevant clause of IS: 456 - 2000. 

 
1.8.5 Lapping of Bars 
 
Laps shall be strictly as per the structural drawing or as directed by the Development 

Manager/Structural Consultant. For general guidance the following principles shall be 

followed as given in IS: 456 - 2000 

¶ As far as possible bars of the maximum length available shall be used.  
 
¶ Laps shown on drawings or otherwise specified by the Structural Consultant will be 

based on the Contractor using bars of maximum length.  
 
¶ In case Contractor wishes to use bars of shorter length, laps shall be provided at the 

/ƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜ ƛƴ ǘƘŜ ƳŀƴƴŜǊ ŀƴŘ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ {ǘǊǳŎǘǳǊŀƭ 

Consultant.  
 
¶ Splices shall be provided as far as possible away from the sections of maximum stress 
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and be staggered.  
 
¶ Not more than half of the bars shall be spliced at a section  

 
¶ If more than half of the bars shall be spliced at a section, special case shall be ensured 

such as increasing length of lap or closer spacing of stirrups around the length of 

splice.  
 
¶ Lap splice shall not be used for bars having diameter larger than 36 mm. For larger 

diameters bars it may be welded. Lap length including anchorage value of hooks in 

flexural tension shall be La (as defined in Article 25.2.1 of IS: 456-2000) or 30 times the 

diameter of the bar whichever is greater and for direct tension 2La or 30 times the 

diameter of the bar whichever is greater. The straight length of lap shall not be 

greater than 15D or 20 cm, whereas D is the diameter of the bar.  
 
¶ Lap length in compression shall be equal to the development length in compression 

calculated as described in relevant clause of IS: 456-2000 or as specified in the 

structural drawing but not less than 24 times the diameter of the bar.  
 
¶ Overlapping bars shall not touch each other and these shall be kept apart with 

concrete between them by 25mm or 1.25 times the maximum size of the coarse 

aggregate, whichever is greater.  

¶ When above is not possible, the overlapping bars shall be bound together at intervals 

not exceeding twice the diameter of such bars with two strands of annealed binding 

wire of 0.90mm to 1.6mm diameter twisted together tightly.  
 
¶ As and when necessary welded laps shall be proved as specified by the Structural 

Consultant.  

 
1.8.6 Securing Reinforcement 

 
a. Adequately secure with tying wire or approved steel clips.  

 
b. Bend the tying wires well back clear of forms.  

1.8.7 Concrete Cover 
 

a. Shall be in accordance with ISI: 456-2000 and as per the instructions in 

structural drawings.  
 

i                      Footings, retaining walls and Similar     
members in contact with earth but not cast 
against earth  - 50 mm 

ii. Slabs - 20 mm 
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iii. Walls, ribs - 20 mm 

iv. Beams:   

 For main bars -  Min.25 mm or dia. of the bar 

 For stirrups - 15 mm 

v. Columns - 40 mm 

 Columns less than 20 cms - 25 mm 

vi. Water tanks:   

 In contact with water - 40 mm 

 In contact with air - 20 mm 

vii Walls in contact with water / Earth - 40mm 
 
1.8.8 Spacers Chairs and Other Supports 

 
a. Provide necessary supports to maintain reinforcement in its correct position. 

 
b. Provide spacer bars of same diameter as longitudinal bars but not less than 25mm 

diameter between two layers at 1.5 mm centers except where bundled bars are 

detailed.  

 
1.8.9 Precautionary Measures 

 
a. Do not insert bars into placed concrete.  

 
b. Do not damage forms and form linings, if any when fixing reinforcement.  

 
1.8.10 Adjustment and Cleaning 
 
a. Check reinforcement prior to and during placing concrete with particular attention to 

the top reinforcement in Cantilever sections.  

 
 
b. Ensure that reinforcement is clean and free from corrosive pitting, loose rust, loose mill 

scale, oil and other substances, which may adversely affect reinforcement concrete or 

the bond between the two.  
 
c. Protect the projecting reinforcement from weather where the rust staining of exposed 

concrete surfaces may occur.  

 
1.9 Measurements 
 
Reinforcement shall be measured as follows: 
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¶ Length of different diameters of bars actually placed in position including laps 

shall be measured nearest to a centimetre and their weights calculated as 

shown on the drawings or as instructed by the Structural Consultant  
 

¶ Weights per meter shall be as mentioned in Clause 3 / 2.3.7  
 

¶ Rolling margin to be considered in quoted rates.  

¶ The Contractor shall account for all these in its quoted rate.  
 

¶ Rate build-up shall include,  in addition to cost  of  material (ie will not  be  
 

¶ measured and paid for separately): 

¶ Cover blocks (PVC or concrete) of required thickness for keeping 
reinforcement 

 
¶ bars in position 

 
¶ Unauthorised  ƻǾŜǊƭŀǇǎ  όŀƭƭƻǿŜŘ  ŦƻǊ  /ƻƴǘǊŀŎǘƻǊΩǎ  ŎƻƴǾŜƴƛŜƴŎŜύΣ  ǎǇŀŎŜǊ  

bars, 
 

¶ chairs and ties. 
 

¶ Cutting, bending, placing and fixing in position in any size and shape and 
placing 

 
¶ in position as per detailed drawings 

 
¶ Binding wire as approved (will not be measured and hence not paid 

separately) 
 

¶ Wastage 
 

¶ Cleaning of bare reinforcement 
 

¶ Welding where required as shown in drawings and specifications 
 
 

 

SECTION - 3 

 
MASONRY WORKS 

 
1.0 SCOPE  
 

1.01 This specification covers the general requirements for brick masonry, stone 
masonry and concrete hollow / solid block masonry and allied works.  

 
2.0 GENERAL REQUIREMENTS  
 

2.1 The Contractor shall furnish all skilled and unskilled labour, plant, equipment, 
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scaffolding, materials, etc. required for complete execution of the work in 
accordance with the drawings and as described herein and/or as directed by 
the Architect.  

 
2.2 All workmanship shall be in accordance with the latest standards and best 

possible practice. Masonry work shall be true to line & level as shown on 
drawings. All such masonry shall be tightly built against structural members 
and bonded with dowels, anchors, inserts, etc, as shown on the drawings.  

 
2.3 The Contractor shall strictly follow, at all stages of work, the stipulations 

contained in the Indian Standard Safety Code and the provisions of the Safety 
Rules as specified in the General Conditions of the Contract for ensuring 
safety of men and materials.  

 
2.3 Any approval, instructions, permission, checking, review, etc. whatsoever by 

the Architect shall not relieve the Contractor of his responsibility and 
obligation regarding adequacy, correctness, completeness, safety, strength, 
quality, workmanship, etc.  

 
3.0 CODES AND STANDARDS  
 

3.1 All applicable standards, acts and codes of practice referred to shall be the 
latest editions including all applicable official amendments and revisions. A 
complete set of all these documents shall generally be available at site, with 
the Contractor.  

 
3.2 List of certain important Indian Standards, Acts and Codes applicable to this 

work is given below. However, the applicable standards and codes shall be as 
per but not limited to the list given below :  

 
IS : 383 Coarse and fine aggregate from natural sources for concrete 

IS : 455 Portland slag cement 

IS:456 Code of practice for plain and reinforced concrete 

IS : 712 Building lines 

IS : 1077 Common burnt clay building bricks 

IS : 1124 

 
Method of test for determination of water absorption 
apparent 

 specific gravity and porosity of natural building stones 

IS : 1127 
Recommendations for dimensions and  workmanship of 
natural 

 building stones for masonry work. 

IS : 1489 Portland Pozzolana cement 
 

 Code  of  Practice for Construction of stone   
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 masonry.          

IS : 1905  Code of practice for structural use of  
  un-reinforced masonry.        

IS : 2116  Sand for masonry mortars.       

IS : 2185  Concrete masonry units - hollow and solid 
  concrete blocks.        

IS : 2212  Code of practice for brickwork.      

IS : 2250  Code of practice for preparation and    use of 
  masonry mortars.        

IS : 2386  Methods of test for aggregates for concrete    

IS : 2572  Code of practice  for construction of 
  hollow concrete block masonry      

IS : 2691  Burnt clay facing bricks       

IS : 3414  Code of practice for design and installation of 
  joints in buildings.        

IS : 3696  Safety code for scaffolds and ladders.    

IS : 4326  Code  of  practice  for  earthquake  resistant  design  and 
  construction of buildings       

IS : 8112  43 grade ordinary Portland cement     

IS : 12894  Fly ash lime bricks.        

SP : 20  Handbook on masonry design and construction.   
 
 
 
 
4.0 MATERIALS  
 

4.1 Bricks  
  

  Burnt clay bricks, for general masonry work, shall conform to IS:1077 and for face 
brick work, shall conform to IS:2691. Fly ash lime bricks shall conform to IS:12894.  

 
  First class table moulded chamber burnt bricks of nominal size 8-оκпέ Ȅ п-мκнέ Ȅ н-
оκпέ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƎŜƴŜǊŀƭ ƳŀǎƻƴǊȅ ǿƻǊƪΦ 

  Bricks shall generally conform to IS 1077-1992. In any case minimum crushing 
strength shall not be less than 35 kg/sq.cm and water absorption shall not be more 
than 25% by weight. The PMC shall have the right to reject bricks obtained from any 
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field where the soils have an appreciable quantity of sulphates and chlorides. The 
specifications for cement, sand and water shall be same as described herein before 
under cement concrete. Bricks shall be thoroughly soaked in water before using till 
the bubbles ceases to come up. No half or quarter brick shall be used except as 
closer. The closers shall be cut to required size and used near the end of the walls. 
The walls shall be raised truly to plumb. The type of bond to be adopted shall be 
decided by the PMC, but vertical joints shall be laid staggered.  

 
Bricks shall be stacked on dry firm ground in regular tiers even as they are unloaded 
to minimize breakage and defacement of bricks. Bricks of different class, selected for 
various categories of use in the work, shall be stacked separately. Each stack shall 
contain equal number of bricks, preferably not more than 3000. 

 
  Representative samples of bricks shall be submitted to the Architect for approval 

before supply to site and the approved samples shall remain with the Architect. All 
bricks proposed to be used shall conform to the approved samples in all respects. 

 
  Bricks picked up at random from the stacks shall be tested as to ascertain to satisfy 

the acceptability requirements as and when desired by the Architect at the 
/ƻƴǘǊŀŎǘƻǊΩǎ ŎƻǎǘΦ 

 
4.2    Stones  
 

  The stone shall be of the type specified, such as granite, sand stone, quartzite and /or 
best locally available stone which shall be subject to approval of the Architect. All 
stones shall be from approved quarries. These shall be hard, tough, durable, 
compact grained, uniform the texture and colour and free from decay, flaws, veins, 
cracks and sand holes. The surface of a freshly broken stone shall be bright, clean 
and sharp and shall show uniformity of texture, without loose grains and free from 
any dull, chalky or earthy appearance. Stone with round surface shall not be used.  

 
  Stones showing mottled colours shall not be used for face work. A stone shall not 

absorb more than 5% of its weight of water after 24 hours immersion. The type of 
stone shall be as specified or shown on drawings and/or as instructed by the 
Architect. Stones used for masonry work shall conform to IS:1597 (part-I) No soft 
stone shall be used for masonry or for filling purpose. The minimum crushing 
strength of stone shall be 200 kg/sq cm unless otherwise specified.  

 
  Normally, stones used should be small enough to be lifted and placed by hand. the 

length of stone, shall not exceed three times the height and the breadth on base 
shall not be greater than three fourth of the thickness of wall not less than 15 cm. 
The height of stone may be upto 30 cm.  

 
        Any stone not found upto the satisfaction of Architect shall be removed immediately 

from site by the Contractor.  
 
       Dressed stone for all facing, paving etc. shall be stored with special care to avoid 
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defacement of faces and edges or damp and rust stains. 
 
4.3  Hollow / Solid Concrete Blocks Manufacture  
 

Mix  
  
 The Concrete mix used for blocks shall not be leaner than one part by volume of 

cement to 6 parts of combined fine and coarse aggregate unless otherwise specified, 

the concrete shall be of CC 1:2:4 by using 12 mm and down size aggregate.  
 

Mixing  
  
 The concrete shall normally be mixed in a mechanical mixer. Mixing shall be 

continued until there is a uniform distribution of the materials, and the mass is 
uniform in colour and consistency.  

 
Placing And Compaction  
 
  The mould shall be filled upto a height of above the mould appropriate to the 

machine used, vibrated or mechanically tamped and struck off level.  
 

  Immediately the block is made, it shall be released from the mould and removed 
with the pallet to a covered shed, to protect it against sun and strong winds. The 
blocks shall be stored in the shed until they are sufficiently hardened to permit 
handling without damage but in no case shall this period be less than 12 hours.  

 
Curing 
  
The blocks hardened as above shall then removed from the pallets and placed in a 
curing water tank or taken to the curing yard, where these shall be kept continuously 
moist for atleast 21 days. When the blocks are cured in an immersion tank, the water 
of the tank shall be changed atleast every 4 days. 

 
The curing yard is a paved yard, which are provided with water fountains in the 
centre. The blocks are stacked on the platform around the fountains, which work 
continuously. The foundation tank are connected to an elevated water, storage tank, 
if directed by the Architect. Steam curing of blocks may be adopted instead of 
normal curing by pressure or no pressure steam curing as directed by the Architects, 
for non pressure steam curing, the blocks shall be subjected to the action of 
thoroughly saturated steam at a temperature of 38 to 54C for a period of not less 
than 24 hours or when necessary, for such additional time as may be necessary to 
meet the physical requirements. 

 
Drying  
After curing the blocks shall be dried under shade for a period of 4 weeks before 
being used on the work. They shall be stacked with voids horizontal to facilitate 
through passage of air. The blocks shall be allowed to complete their initial shrinkage 
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before they are laid in a wall. 
 
 
 

Surface Texture and Finish 
  
Concrete masonry units shall be given surface textures ranging from a very fine close 

texture to a course open texture by proper selection, grading and proportioning of 

the aggregate at the time of manufacture and as directed by the Clients / Architect. 

Colour may be introduced by incorporating non-bading mineral pigments in the 

facing concrete, or by applying a coloured portland cement grout or paint to the face 

of the units soon after they are removed from the moulds, all as directed by the 

Architect. 
 

Physical Requirements 
  
All units shall be sound and free of cracks or other defects which interfare with the 
proper placing of the unit or impair the strength or performance of the 
construction. 

 
Compressive Strength 
  
The minimum compressive strength, being the average of eight units, and the 

minimum compressive strength of individual units, when tested in the manner 
described shall be as prescribed below : 

 
Physical Requirements IS 2185 ( Part ς I ) : 2005 

 

Type  Grade Density of Block Minimum Average Minimum 
   Kg/m2 Compressive Strength of Compressive Strength of 
    Units Individual Units 
    N/mm2 N/mm2 

1  2 3 4 5 

Hollow  A(3.5)  3.5 2.8 
(Open and A(4.5)  4.5 3.6 
closed  A(5.5)  5.5 4.4 
cavity)load A(7.0) Not less than 1 7.0 5.6 
bearing unit A(8.5) 500 8.5 7.0 

  A(10.0)  10.0 8.0 
  A(12.5)  12.5 10.0 
  A15.0)  15.0 12.0 

  B(3.5) Less than 3.5 2.8 
  B(5.0) 1  500  but  not 5.0 4.0 
   less than 1 100   
Solid Load C(5.0) Not less than 1 5.0 4.0 
Bearing Unit C(4.0) 800 4.0 3.2 
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4.4 Drying Shrinkage  
  
The drying shrinkage of the units when unrestrained being the average of 
three units, shall be determined in the manner described in method of test 
for the determination of drying shrinkage shall confirm to IS 2185 ς latest 
issue.  

 
a) Load ς bearing light-weight concrete masonry units, hollow (open are 

closed cavity) or solid.  
 

Grade A : 0.08percent, max; and 
Grade B : 0.09 percent, max 

 
b) Non-Load bearing light-weight ς 0.09 percent, max. concrete masonry 

units.  
 

4.5 Test Procedure  
  
The blocks required for carrying out the tests laid down in this standard shall 
be taken by one of the methods as given below :  

 
a) Sampling Blocks in Motion 

   
Whenever practicable, samples of blocks shall be taken when the 
blocks are being moved as in the case of loading, unloading, etc. The 
batch from where samples are to be drawn shall be divided into a 
number of convenient portions such that when one sample is drawn 
from each of these portions the minimum number of blocks specified 
under 10.1 is provided.  

 
b) Sampling Blocks from a Stack  

  
The number of blocks required for the test shall be taken at random 
from across the top of the stacks, the sides accessible, and from the 
interior of the stacks by opening trenches from the top. In either case, 
a sample of 20 blocks shall be taken from every consignment of 5,000 
blocks or part thereof of the same size and same batch of 
manufacture. From these samples, the blocks shall be taken at 
random for conducting the tests.  

 
c) Number Of Tests  

  
All the 20 blocks shall be checked for dimensions and inspected for 
visual defects.  

 
Out of the 20 blocks, 3 blocks shall be subjected to the test for blocks 

density, 8 blocks to the test for compressive strength, 3 blocks to the 

test for water absorption and 3 blocks to the test for drying shrinkage 
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and later to the test for moisture movement. The remaining 3 blocks 

shall be reserved for retest for drying shrinkage and moisture 

movement if a need arises. The above tests shall be carried out in 

accordance with IS : 2185 (Part ς II) latest issue and no extra payment 

will be paid for conducting the above tests.  

 

 

4.06 Cement 
  

The cement used shall be the Ordinary Portland cement conforming 
to and IS : 8112. Unless otherwise specified ordinary Portland cement 
of 43 grade conforming to latest IS - 8112 shall be used for all 
masonry and concrete works. 

 
The Contractor shall make his own arrangements for the storage of 
adequate quantity of cement. 
 
Cement shall be stored in closed weather proof sheds with raised 
wooden plank flooring to prevent deterioration by damages or 
intrusion of foreign matter away from walls. 

 
4.7 Sand  

  
Sand shall conform to IS : 383 and IS : 2116. Sand shall have fineness modulus 
between 2.1 and 2.5. Sand shall be hard, durable, clear and free from dirt clay 
organic materials or other impurities. Silt content of sand shall not exceed 5% 
by volume. Sand containing any trace of salt shall be rejected.  

 
4.8 Water  

  
Water used for mortar and curing shall be clean and free from injurious 
amounts of deleterious matter such as oils, acids, alkalis, sugar, organic 
materials etc. Potable water is generally considered satisfactory for mixing 
mortar and curing.  

 
4.9 Lime  

  
Lime shall be stone lime and it shall conform to IS:712. Hydrated lime shall be 
mixed with water to form a putty. This shall be stored with reasonable care to 
prevent evaporation of water for atleast 24 hours before use. Quick lime shall 
be slaked with enough water to make a cream and then stored with 
reasonable care to prevent evaporation of water for atleast seven days before 
use.  

 
5.0 SCAFFOLDING :  
 

Unless otherwise instructed by the Architect, double scaffolding having two sets of 
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vertical supports shall be provided for all building work. The supports shall be sound, 
strong and tied together with horizontal pieces over which scaffolding planks shall be 
fixed. The contractor shall be responsible for providing and maintaining sufficiently 
strong scaffolding so as to with stand all loads likely to come upon it.  
 

 
6.0 MORTAR  
 

6.1 IS : 2250 shall be followed as general guidance for preparation and use of 
mortar. Mixing of mortar shall be done in a mechanical mixer. Cement and 
sand shall be mixed dry in specified proportions thoroughly and then water 
shall be added gradually. Wet mixing shall be continued till mortar of the 
consistency of a stiff paste and uniform colour is obtained. Only the quantity 
of mortar which can be used within thirty minutes of its mixing shall be 
prepared at a time. Hand mixing may be allowed by the Architect on clean 
approved platform in special cases only.  

 
6.2 Mortar shall be used as soon as possible after mixing and before it has begun 

to set and in any case within thirty minutes after the water is added to the dry 
mixture. Mortar left unused for more than thirty minutes after mixing shall be 
rejected and removed from the site of work.  

 
6.3 Surplus mortar droppings while laying masonry, if received on a surface free 

from dirt, may be mixed with fresh mortar if permitted by the Architect, 
where directed for addition of extra cement and this shall be implemented.  

 
7.0 BRICK MASONRY :  
 

7.1 Only cement-sand mortar shall be used. Lime shall be added for composite 
mortar with specific approval of the Architect.  

 
Unless otherwise specified, mortar for brickwork having one or more brick 
thickness shall be as specified in BOQ . Mortar for half-brick thick walls shall 
be 1 part cement and 4 parts sand by volume. Richer mix proportion shall be 
used, whenever specified or as per design requirement. Mortar shall meet the 
compressive strength requirement as per IS:2250 and IS:1905.  
 

7.2 Laying  
 

IS:2212 shall be followed as general guidance for construction of brick 
masonry. Bricks shall be soaked in water before use for a period generally not 
less than 6 hours so that the water just penetrates the whole depth of the 
bricks.  

 
Bricks shall be laid in English Bond unless otherwise specified. Half or cut 
bricks shall not be used except where necessary to complete the bond. Closer 
in such cases shall be cut to the required size and used near the ends of the 
walls, next to quoin headers.  
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Bricks shall be laid generally with frogs upwards. A layer of mortar shall be 
spread on the full width and over a suitable length of the lower course. Each 
brick shall be properly bedded and set home (in position) by gently tapping 
with the trowel handle or with a wooden mallet. Its inside face shall be 
buttered with mortar before the next brick is laid and pressed against it. On 
completion of a course, all vertical joints shall be fully filled from the top with 
mortar. The thickness of joints shall be kept uniform and shall not exceed 10 
mm. Bricks shall be so laid that all joints are full of mortar.   
All face joints shall be raked to a minimum depth of 15 mm by raking tools 
during the progress of brickwork, when the mortar is still green, so as to 
provide proper key for the plaster or pointing to be done. When plastering or 
pointing is not required to be done, the joints shall be struck flush and 
finished at the time of laying.  

 
Brickwork in walls shall be taken up truly plumb. All courses shall normally be 
laid truly horizontal unless indicated to be laid on slope and all vertical joints 
shall be truly vertical. Vertical joints in alternate courses shall come directly 
one over the other. Brick wall shall be construed with atleast one plain face 
with proper alignment.  
 
All connected brickwork shall be carried up simultaneously and no portion of 
work shall be left more than one metre below the rest of the work. Where this 
is not possible, in the opinion of the Architect, the work shall be raked back 
according to bond (and not toothed) at an angle not steeper than 45 deg. The 
work done per day should not be more than one metre height  

 
All iron fixtures, pipes, water outlets, hold fasts for doors and windows, etc. 
which are required to be built into the brickwork shall be embedded in their 
correct position in mortar or cement concrete as the work proceeds as per 
directions of the Architect.  

 
All brickwork shall be built tightly against columns, floor slabs or other 
structural parts and around door and window frames with proper distance to 
permit caulked joint. Where drawings indicate that structural steel columns 
and spandrel beams are to be partly or wholly covered with brickwork, the 
bricks shall be laid closely against all flanges and webs with all spaces between 
the steel and brickwork filled solid with mortar not less than 10mm in 
thickness.  

 
The top courses of all plinth, parapet, steps and top wall shall be laid with 
brick on edge unless otherwise specified. Care shall be taken that the bricks 
forming the top courses and ends of walls are properly radiated and keyed 
into position as shown on the drawings.  

 
Scaffolding shall be strong enough to withstand all the dead, live and impact 
loads which are likely to come upon it. It shall also be so designed as to ensure 



 

 

144 

Tender                                                                                                            Chief Engineer 

the safety of the workmen using them.  
 

In case of joining old brickwork with new brick work, the old work shall be 
toothed to the full width of the new wall and to the depth of quarter of a brick 
in alternate courses. It shall be cleaned of all dust, loose mortar, etc., and 
thoroughly wetted before starting new brick work. Thickness of each course 
of new work shall be made equal to the thickness of the corresponding course 
of the old work by adjusting thickness of horizontal mortar joints. 
 
The face of the brickwork shall be cleaned on the same day on which 
brickwork is laid and all mortar dropping removed promptly. 

 
Template (bed-block) of plain or reinforced cement concrete shall generally 
be provided to support ends of RCC beams. Top surface of the wall shall be 
suitably treated as per direction of the Architect so as to minimise the friction 
to movement of the concrete slab over the 
bearing. 

 
Brickwork shall be protected from rain by suitable covering when the mortar 
is green. Masonry work shall be cured by keeping it constantly moist on all 
faces for a minimum period of seven days. Brickwork carried out during the 
day shall be suitably marked indicating the date on which the work is done so 
as to keep a watch on the curing period. 

 
7.3 Half  brick masonry  

 
The work shall be done in the same manner, as mentioned in 7.02 except that 
all courses shall be laid with stretchers. Unless otherwise specified the walls 
will be provided with RCC (1:2:4) binders reinforced with 2 nos. of 8 mm tor 
steel bars and 6 mm MS tie bars at 230 intervals. The cost of half brick work 
shall include the cost of reinforcement and form work for binders. RCC band 
shall be of size 115 mm wide x 80 mm high and shall be continuous, unless 
where broken by openings in walls, and the R.C.binders should be provided at 
1m intervals regularly.  

 
7.4 Exposed brickwork  

 
Exposed brickwork i.e brickwork in superstructure which is not covered by 
plaster shall be as shown on the drawings and shall be done by specially 
skilled masons. All courses shall be laid truly horizontal and all vertical joints 
shall be truly vertical. Vertical joints in alternate courses shall come directly 
one over the other. Thickness of brick courses shall be kept uniform and for 
this purpose wooden straight edge with graduations indicating thickness of 
each course including joint shall be used. The height of window sills, bottom 
of lintels and other such important points in the height of the wall shall be 
marked on the graduated straight edge. Masons must check workmanship 
frequently with plumb, spirit level, rule and string.  
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For all exposed brick work, double scaffolding having two sets of vertical 
supports shall be provided. The supports shall be sound and strong, tied 
together with horizontal pieces over which scaffolding planks shall be fixed.  

 
If face bricks are specified on the drawings, the brickwork shall be in 
composite work with face bricks on the exposed face and balance in standard 
bricks, but maintaining the bond fully. Where face bricks are not specified, 
bricks for the exposed face shall be specially selected from available stack of 
bricks. All exposed brickwork on completion of work shall be rubbed down, 
washed clean and pointed as specified. Where face bricks are used, 
carborandum stone shall be used for rubbing down.  

 
7.5 Reinforcing Anchorage  

 
For external walls, the anchorage in the form of flats or rods from spandrel 
beams and columns and any other anchoring and reinforcement as shown on 
the drawing shall be adequately embedded in the masonry.  

 
 
 
8.0 HOLLOW / SOLID BLOCK MASONRY  
 

8.1    Laying  
 

 All Hollow / Solid block masonry work should be carried out as shown on the 
drawings with set blocks, projections. Cuttings, toothings etc., wherever the 
projection of cement mortar for pointing in the proportion of 1:5 shall be used. 
Mortar shall consists of cement and clean, sharp coarse sand. The mortar mixed with 
high sulphate resistance cement shall be used upto ground floor level and above 
Portland cement shall be used confirming to IS 269 ς Latest issue.  

 
 Sand shall be clean, not too fine, not to coarse and shall fall with in the grading 

bones I to IV given in Table ς III of IS 383 ς latest issue. The silt content of sand shall 
not exceed 5% by volume.  

 
 Water used for mixing mortar shall be in accordance with Clause 4.3 of IS : 456 ς 

Latest issue.  
 

 Unless otherwise specified, the size of blocks shall be as follows:  
 

i. Main walls: Length = 400 mm, Width = 300/200 mm and Depth 100 
mm.   

ii. Partition Walls : Length = 400 mm, Width = 100 mm and Depth 100 
mm.  

iii. Half length blocks shall be of 200mm length  
 

iv. and it shall be used for obtaining the bond and where absolutely 
necessary as directed by the Architect.  
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The blocks shall be bedded and jointed with mortar in such a manner as not to leave 

voids. Each block shall be correctly bedded into position by topping with the handle 

of the trowel, grouting of mortar slurry will not be allowed except where necessary 

for special reasons and in such cases, prior permission of the Architect shall be 

obtained. 
 

Care shall be taken that each coarse of block masonry work is truly horizontal and 
perfect in bond and the face of the wall is straight, plumb and even. The mortar 
joints shall be 12 mm thickness, except where extra thickness is required for the 
purpose of bringing the block to the required height or level. 
 
All junctions of main walls, partition walls and cross walls shall be carefully bonded 
into the main walls. The rate of laying masonry will be upto a height of 100 cm per 
day if cement mortar is used. Greater heights may be built only if permitted by the 
Architect. 
 
During rains, the work shall be carefully covered to prevent mortar from being 
washed away, should any mortar or cement be washed away, the work shall be 
removed and rebuilt at thŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ŜȄǇŜƴǎŜΦ 
Unless otherwise specified the Hollow / Solid block walls will be provided with RCC 
1:2:4 binders 75 mm thick, reinforced with 2 nos. of 8 mm dia. mild steel bars with 6 
mm dia. mild steel tie bars at 230 mm centres at every 1 metre interval from floor 
level. The cost of Hollow / Solid block work shall include the cost of reinforcement 
and form work for binders. 

 
8.0 MODE OF MEASUREMENT  
 

Unless noted otherwise in the bills of quantities, the method of measurement for 
various items shall ōŜ ƎŜƴŜǊŀƭƭȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{ мнллΧΦǎǳōƧ ŜŎǘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎΦ  

 
Except where otherwise described, stone work and stone walling generally shall be 
given in cubic metres and fascia work in square metres.  

 
When measuring walls, the thickness shall be measured to the nearest one 

centimetre. Deductions shall made as described in IS : 1200.  
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SECTION - 4 

 
INTERNAL AND EXTERNAL FINISH (PLASTERING WORKS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.00 SCOPE 
 

1.1 This specification covers the general requirements for plastering and 
allied works on all types of masonry and concrete surfaces and pointing 
works.  

 
2.0 GENERAL REQUIREMENTS  
 

2.1 The Contractor shall furnish all skilled and unskilled labour, plant, 
equipment, scaffolding, materials, etc. required for complete execution 
of the work in accordance with the drawings and as described herein 
and/or as directed by the Architect.  

 
2.2 IS : 1661 shall be followed as a general guidance for plastering work. All 

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

 
2.3 The primary requirement of plaster work shall be to provide absolutely 

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

 
2.4 Masonry and concrete surfaces which call for applications of plaster shall 

be clean, free from efflorescence, damp and sufficiently rough and keyed 
to ensure proper bond, subject to the approval of the Architect.  

 
2.5 Wherever directed by the Architect, all joints between concrete frames 

and masonry in filling shall be expressed by a groove cut in the plaster. 
The said groove shall coincide with the joints beneath as directed. Where 
grooves are not called for, the joints between concrete members and 
masonry in filling shall be covered by 24 gauge galvanised chicken mesh 
strips 400 mm wide or as called for on drawings / documents which shall 
be in position before plastering.  

 
2.4 The Contractor shall strictly follow, at all stages of work, the stipulations 

contained in the Indian Standard Safety Code and the provisions of the 
Safety Rules as specified in the General Conditions of the Contract for 
ensuring safety of men and materials.  

 
2.7 Any approval, instructions, permission, checking, review etc. whatsoever 

by the Architect shall not relieve the Contractor of his responsibility and 
obligation regarding adequacy, correctness, completeness, safety, 
strength, workmanship etc.  

 
3.0 CODES AND STANDARDS  
 

3.1 All applicable standards, acts and codes of practice referred to shall be 
the latest editions including all applicable official amendments and 
revisions. A complete set of all these documents shall generally be 
available at site with the Contractor.  

 
 

3.2 List of certain important Indian Standards, Acts and Codes applicable to 
this work is given below. However, the applicable standards and codes 
shall be as per but not limited to the list given below :  

 

IS : 383 
Coarse   and   fine   aggregates from 
natural sources for concrete.  
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IS : 712 Building limes.  

IS : 1542 Sand for plaster.  

IS : 1635 

Code of practice for field slaking of 
building lime and preparation of 
putty.  

IS : 1661 Code of practice for application of cement and 
 cement-lime plaster finishes  

IS : 2250 
Code of practice for preparation and use of 
masonry mortars. 

IS : 2547 Gypsum building plaster.  

IS : 3150 Hexagonal wire netting for general purposes. 
 
4.0 MATERIALS  
 

4.1 Cement  
 

The cement used shall be Ordinary Portland cement conforming to IS:269 
or IS : 8112. Unless otherwise specified Ordinary Portland cement of 43 
grade conforming to latest IS - 8112 shall be used for all plastering works.  

 
The Contractor shall make his own arrangements for the storage of 
adequate quantity of cement.  

 
Cement shall be a stored in closed weather proof shed on raised wooden 
plank flooring away from wall to prevent deterioration by dampness or 
intrusion of foreign matter etc.  

 
4.2 Sand  

 
Sand shall conform to IS : 1542, IS : 383 and IS : 2116. It shall be from a 
natural source or crushed stone sand. The sand shall be hard, durable, 
clean and free from adherent coatings and organic matter, and shall not 
contain any appreciable amount of clay balls or pellets. The sand shall not 
contain any harmful impurities. The sand shall be properly graded and of 
medium size with a fineness modules of 2.0 to 2.2. Sand containing any 
trace of salt shall be rejected. Sand shall be washed if required by the 
Architect.  

 
4.3 Coarse aggregate shall conform to IS : 383. Coarse aggregate of size 6 to 

12 mm shall be used for rough cast plaster in finishing coat.  
 

4.04 Water 
 

Water used for mortar and curing shall be clean and free from injurious 
amounts of oils, acids, alkalis, sugar, organic materials etc. Potable water 
is generally considered satisfactory for mixing mortar and curing. 
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4.5 Lime  

 
Lime shall be stone lime and it shall conform to IS:712. Hydrated lime shall 
be mixed with water to form a putty. This shall be stored with reasonable 
care to prevent evaporation of water for atleast 24 hours before use. 
Quick lime shall be slaked with enough water to make a cream and then 
stored with reasonable care to prevent evaporation of water for atleast 
seven days before use.  
 

4.6 Water Proofing Compound  
 

CICO No.1 or equivalent approved quality shall be used.  
 
 
5.0 MORTAR  
 

5.1 Unless otherwise specified cement-sand mortar shall be used. Cement 
mortar shall be of proportion specified for each type of work. Cement 
mortar shall be prepared by mixing cement and sand in specified 
proportions by volume. Sand shall be measured on the basis of its dry 
volume using gauge boxes. Suitable allowance in quantity shall be made to 
cater for the bulkage. Cement shall preferably be measured by weight. For 
the purpose of determining the corresponding volume, one cubic metre of 
cement shall be taken to weigh 1440 Kg.  

 
5.2 Cement mortar mix is specified as 1:2, 1:3, 1:4, 1:5 etc. The first figure will 

mean one part of Portland cement by volume, the second figure will mean 
so many parts of sand by volume. For example, cement mortar 1:4 would 
mean one part of cement and four parts of sand.  

 
5.03 The mixing of mortars shall be done in mechanical mixer. However. 

depending on nature, magnitude and location of the work, the Architect 
may relax the condition of use of mechanical mixer and allow hand mixing. 

 
Cement and sand in the specified proportions shall be fed into the mixer 
and mixed dry thoroughly in the mixer. Water shall then be added 
gradually and the wet mixing continued for atleast 3 minutes. If hand 
mixing is allowed it shall be carried out on a clean, water tight platform. 
The accurately gauged materials shall be put on platform, and thoroughly 
mixed dry. Water shall then be added and the whole mixed thoroughly 
until the mix is homogeneous and of uniform colour. Only that quantity of 
mortar, which can be used within 30 minutes of its mixing shall generally 
be prepared at a time. Care shall be taken, not to add more water than 
required. IS:2250 and IS:1661 shall be referred for ascertaining the 
quantity of water. 

 
Cement mortar shall be used as soon as possible after mixing and before it 
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begins to set, preferably within half an hour from the time water is added 
to cement during mixing. Any mortar for plaster partially set shall be 
rejected and removed from the site. 

 
Sweep mortar shall not be used. 

 
6.0 SAMPLES  
 

Samples of each type of plaster and other wall finish shall be prepared well in 
advance of undertaking the work for approval by the Architect.  

 
7.0 CHASINGS AND CUTTINGS  

  
All chasings, installations of conduits, inserts, boxes, etc. shall be completed and 
finished with cement mortar with galvanised chicken mesh before any plastering 
or other wall finish is commenced on a surface. No chasing or cutting of plaster or 
other finish on a surface shall be permitted. Broken corners shall be cut back not 
less than 150 mm on both sides and patched with plaster of paris as directed.  
 

8.0 PREPARATION OF SURFACE  
 

The surface shall be cleaned of all dust, loose mortar droppings, traces of algae, 
efflorescence and other foreign matter by water or by brushing. Smooth surfaces 
shall be roughened by wire brushing, if it is not hard and by heckling when it is 
hard. In case of concrete surface, if a chemical retarder has been applied to the 
framework, the surface shall be roughened by wire brushing and all the resulting 
dust and loose particles cleaned off and care shall be taken that none of the 
retarders is left on the surface.  

 
Galvanised chicken mesh (24 gauge, 12 mm size) shall be provided at junctions of 
brick masonry and concrete members, to be plastered and other locations 150 
mm on either sides of the junction in double fold or as called for, properly 
stretched and nailed, ensuring equal thickness of plaster on both sides of the 
mesh. The rate includes in the plaster works.  

 
Trimming of projections, wherever necessary shall be done to achieve an even 
surface. The joints in all walls shall be raked out to a depth of at least 10 mm, 
brush cleaned with wire brushes, dusted and thoroughly wetted before plastering 
work.  

 
For ceiling plaster, the concrete surface shall be pock marked with a pointed tool 
to ensure a proper key for the plaster.  
The wall shall be dampened evenly and not soaked before application of plaster. If 
the surface becomes dry in spots, such areas shall be moistened again.  

 
9.0 APPLICATION OF PLASTER  
 
9.1   Plaster application shall be commenced only after the preparatory work is 




