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NATIONALGAMESSERHARIAT
THRUVANANTHAPURAM

Date: 05/ 08/2013. No:- 3184/ AES/ENGGMNGS2012

The Chief Engineer, National Games Secretariat, for and on the behalf of Chief Executive (fficer &
Principal CeDrdinator, National Games Secretariat, Kerala Sate, invites proposals from the eligible and
gualified manufacturers ofthe acrylicsynthetic surface for the items listed below and fulfilling following
termsand conditions.

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

published by the International Tennis Federatio
OR

Equivalentproduct /Brand permissible as per Standard normmtdrnational Tennis Federation

The manufacturer of the product / brand must have a registered manufacturers\Wrepresentative office in
India ¢ with valid address The said representative shall have a clear power of attorney from the
manufacturer authorizinghim to carryout sports surface layingin India.

The product / brand must have beeninstalled in reputed Sorts Organizations/ National level institutesin
India/abroad. They must have installed at least one such installation duringthe last 3 years.

1. The manufacturer must be able to undertake and organise the laying of sub base and

allied civil constructionwork along with construction of the specialised surface.

2. The product / brand must be guaranteed for tropical cdimate like coastal region of Kerala and
ensuring long service life without deterioration due to climatic conditions.

3. The smpe of the specialised surface is approximately quantified asfollows.
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PRERFQUIREMENTOF SYNHETICSURFACHOROUTCOOR TENNIS COBBH
THE 35TH NATIONAL GAMES KERALA

Type of surface Timeof
Bid No Name of work ~ and Cost of bid Completion
valid approval document of
required entirework
1 2 3

Design, Supply And
Installation of International
Tennis Federation Approved
Acrylic TennisCourtSurface

38/NGS/201314 |Including All Ancillary Acrylic 8/9 layer Rs8,100 3 months
Worksat Kumarapuram, Category Il (Mediun /- + VAT
Thiruvananthapuram.(Re gory 5%

Tender)

1. Four tennis courts of
standard size.

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 3008/2013 on or onpayment of Rs8,100+VAT 5% or download from the
official website of the National Games Secretariat, www.35thnationalgamediose who
download the documents may submit a DD for the cost of tender documents3,(R8+ VAT 5%)
in favour of the CEO arférincipal CeéDrdiator, National Games Secretariat, Chandrasekharan Nair
Stadium/Palayam, Trivandrum payable at Trivandrutong with the tender.

2. Bids must be deliveredto the Chief Engneer, National Games Secretariat Chandrasekharan Nair
Stadium, Palayam, Thiruvananthapuram, Kerala, lgd&95033 on or before 15 00 hours IST
30/08/2013 and will be opened on thaext day at 11.00 hours IST, in the presence of bidders
who wish to attend. If the office happens to be closed on thitedthe bids will be opened ahe
next working day at the same time and venue

3. The Price / Financial Bid should be signed ey nianufacturer 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 prebid meeting of the aspiring contractors At.00amon 17/ 08/2013 inthe
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, Naional GamesSecretariat

SECTIONL:
INSTRUCTIONS TO BIDERSITB)
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1. Sopeof proposal

A.GENERL

1.1 The Chef Engineer, NGS for and on behalf of Chief Executive Officer & Secretary, NGS Kerala
Sate (referred to as the Employer in these documents) invites bids for the Design, Supply And
Installation of International Tennis Federation Approveétrylic Tennis Court Including All
Ancillary Works For National Games Kerdés defined in these documents and referred to as
"the wolks") detailed in the table givenin the Invitation for Bids (IFB)and detailed in the Shedule
of Tender. The detailed smpe of work is gvenin the technical specification attached.

1.2 The successful bidder will be expected to complete the works by the agreed completion
date specifiedin the Contract data.

2. Qualifications of bidders
2.1 Thebiddersshould fulfil the followingtermsand 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 manufacturersW
representative dfice in India ¢ with valid address The said representative shall have a clear
power of attorney from the manufacturer authorizing him to carryout sports surface layingin India.

2.4 The product/ brand must have been installed in reputed Sorts Organizations / National level
institutesin India. They must have installed at least one such installation duringthe 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 Keraa and
ensuring long service life without deterioration due to climatic conditions.

2.7 The smpe of the specialised surface is approximately quantified as follows against the venues
noted.

3. Information required from bidders
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3.1
1)
)

3)

(4)

()

(6)

(7)

4.1

51

All biddersshall include following information and documents with their bid.
Name and valid address of the authorized Indianrepresentative if any.

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 pocess and carryout installation of specialized sports flooring to
international standard and also eligible to fulfil all contractual obligations.

Major items of construction equipments proposedto be used to carry out the installation of sports
surface. A separatelist be included to for equipments to be imported and then take back to country
of origin after the work is over.

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

Corfirmation from bidder that no litigations, court cases are in force from previous contracts
executed.

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 etcmay
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 Federatian

The proposed methodology and program (in the form of GPM/PERT/Bar Chat) for the entire sampe
of work acoording 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

Cost of Bidding

The bidder shall bear all costs assciated with the preparaion and submisson of his Bid, and the
Employer will in no case be responsible and liable for those costs.

Site visit

The Bidder, at the Bidder¥ own responsibility and risk is encouraged to visit and examine
the Ste of Works and its surroundings and obtain all information that may be necessary
for prepaiing 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 comprisesthe documents listed in the table below and
addendaissued in acoordance with Qause 8: Invitation for Bids

Section 1 Instructionsto Bidders

Section 2 Corditionsof Cantract

Section 3 Cortract Data

Section 4 Famsof Securities

Section 5 Soecifications

Section 6 Drawings

Section 7 Accepted Price Schedule of Tender

Section 8 Minutes of the pre-bid meeting and dlarificationsisaued to the bidders.
Section 9 Any other documert listed in the Cortract Daa as forming partof the contract

6.2 The bidding documents supplied, should be completed and returned with the bid.

7. Clarification of Bilding Documents

7.1 A prospective bidder requiring any clarification of the bidding documents may notify the
Employer by e- mail at the employer® e-mail 1D 35thngskerala@gmail.com. The Employer will
respond to any request for clarification which he received earlier than 10 days prior to the
deadline for submissiornof bids. Enployer'sresponse will be made available to all purchasers
of the bidding documents, including a desciiption 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 issuingaddenda.

8.2 Any addendum thusisaued 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.

8
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C. Preparation of Bids
Language of the Bid

All documents relatingto the bid shall be in the English language.
Documents comprising the Bid

The bid submitted by the bidder shall comprise the
following:

(@) The Bid
(b) Information Fam and Documents;
Bid Prices

The contract shall be for the whole works as desciibed in Sub-Cause 1.1, based on the priced
schedule of tender.

The bidder shall quote itemsratesfor all the itemsin 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
desciibed in the bill of quantitiesalong with total bid price (both in figuresand words). Items for
which no rate or priceis entered by the bidder will not be paid by the Employer when executed
and shall be deemed covered by the other rates and pricesin the bill of quantities. In such cases
the unit rate will be considered as |zeroW 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 vill be converted to the Indian Ruypees based on the exchange rate prevalent at the
day of opening of the bid.

All duties, taxesand 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 ecept in so far asit is otherwise provided under the contract, include all congtructional
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 regardsto custom duty exemption and
duly fill the same on his own risk and cost. The NGS will asgst 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 preparedby the bidder and delay if any on this account shall not
be attributed to the NGSand the consequence theredf. All the expensestowardsthis follow up
will be borne by the bidder. Similarly all port charges, levies, exdse, port clearance charges etc
asrequired will be borne by the bidder. The price quoted by the bidder is not inclusive of custom
duty but all other taxes, VAT, dutiesetc asapplicable are deemedto be included and item of the
BOQ s presumed to be all inclusive deliveredto site basis.

The final total of the abstract of Bil 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
mistakestypographical errors shall be corrected in acoordance with dause 23 for arriving at
the final tender price.
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11.5 All payment shall be made in Indian Ruyees / UD/Eurqg as applicable as per Qause 37 of
conditionsof contract.

12, Bid Validity

12.1 Bids shall remain valid for a period not less than 120 days after the deadline date for bid
submisson specified in Qause 16. A bid valid for a shorter period shall be rejected by the
Employer asnon-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' responsesshall be made in writing or by Email.

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 FEDERATH@Nbidder has to confirm that the
methodology of installation proposed by him, the selection of materials of spedialized surfaces
adopted by him, and assciated ancillary works carried out by him are according to the technical
specifications of the respective international federation for International Tennis Federatioithe
bidder is also to confirm that all sequence of work adopted by him is acording to the standard
guideline laid down by the respective internaional federation for INTERNATIONAL TENNIS
FEDERATIQ the sport.

13.2  Corditional bidswill 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 containingthe Fam 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 personssigningthe bid.

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

10
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D. Submission of Bids

15. Sealing and Marking of Bids

15.1 Thebidder shall sealthe bid in separate envelopes

The 15 envelope shall be markedasTechnical Bid and shall contain the following documents.
1. Theletter of Expresgon of Interest along with company profile
Detailed scope of work and other supportingdocuments of completed project

. Product and other specification etc

Request for proposalof the tender document (except Section: 8, the Bill of Quantities)
duly stamped, signed, and filledin asrequired with all supporting documents attached.

2.

3. Hnancial capacity of the bidder
4

5

6. Fdlowingtechnical documents asregardsto sports surfacingto be attached.

a. Lletter of authorization from the manufacturer that the Indian representative of
the manufacturer has been fully authorized technically, Canmercialy, 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 Federationhat all the components of the
finished flooring/ surface and method of installation hasapproval of International Tennis
Federation

c. Sample of the finished flooring/surface

d. Aletter of undertaking from the manufacturer as per format endosed in
the tender documents.

The 2nd envelope shall be marked as Piice Bid and shall contain Section:8 of the
tender document i.e. Bill of quantity which givesthe total price of the bid in gven
format. It shall be propelty stamped and signed asrequired.

Both these envelopesshall be enclsedin athird bigger envelope and sealed.

15.2 Theinnerandouter envelopesshall

11
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(@) beaddresedto the Employer at the followingaddress:
The Chef Engineer, National Games Secretariat, Chandrasekharan Nair
Sadium, Palayam, Thiruvananthapuram¢ 695033.

(b) Bear the followingidentification:

() BidforX X XX XXX XXXX XXX X X ¥rame of work),
National Games, Kerala

(i) Bid Reference No XXX X XX XXX XXX ¢B®l no).
(iii ) Technical Bid and Price Bid respectively in the two covers.
15.3 In addition to the identification required in Sub-Cause 15.2, the inner envelopes shdl indicate
the name and addressof the bidder to enable the bid to be returned unopened in case it is

declared late, pursuant to ause 17.

154 If the outer envelope is not sealed and marked as above, the Employer will
asume no responsibility for the misplacement or premature openingof the bid.

16. Deadline for Submission of the Bids

16.1 Bidsmust be receivedby the Employer at the address specified above not later than 15 hrsIST on
25/07/2013. Inthe event of the specified date for the submisgon of bidsbeingdeclareda
holiday for the Employer, the Bidswill be receivedup to the appointed time on the next
workingday.

16.2 The Employer may extend the deadline for submisgon of bids by isaiing an amendment in
acaordance with Aause 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

2171 Any Bid received by the Employer after the deadline presciibed in Qause 16 will be
returnedunopened to the bidder.

18. Modification and Withdrawal of Bids

181 Nobid may be modified after the submissonof Bids

12
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211

21.2

21.3

Tender

E. Bid Opening and Evaluation
Bid Opening

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
Jause 6. In the event of the spedfied 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 techmical bid is scutinized for determining the Responsvenesgnon
Responsiveness

The Emfoyer sh#l conduct the pening ofPrice Bds of thosebidders whose Hlal is determned as
Respnsive, in the presace of the Bdders or tleir representatives who choose to &&nd at11.00
hours on the date and the place to be notified on the 1st Bid opening day in the noticd of
the Employer.

The Bidders' names, the Bid prices, the total amount of each Bid, and such other details asthe
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 ause 17. Late bids will be
returned un-openedto bidders, if they approach the Employer.

Process to BE CONFIDENTIAL

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

Clarification of Bids

To asdst in the examination, evaluation, and comparison of Bids, the Employer may, at his
discrtion, ask any Bidder for dlarification 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 changein the
substance of the Bid shall be sought, offered, or permitted except as required to confirm the
correction of arthmetic errors dismvered by the Employer in the evaluation of the Bids
in acoordancewith Qause 23.

Qubject to sub-clause 21.1, no Bidder shall contact the Employer on any matter relating to its
bid from the time of the bid openingto the time the contract is awarded. If the Bidder wishesto
bring additional informationto the notice of the Employer, it should be donein writing.

Any effort by the Bidder to influence the Employer in the Employer® bid evaluation, bid
comparison or contract award decisions may result in therejection of the BiddersUbid.

13
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Examination of Bids and Determination of Responsiveness

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

A substantially responsive Bid is one which conforms to all the terms, conditions, and
specifications ofthe Bidding documents, without material deviation or reservation. A material
deviation or reservationisone (a) which affects in any substantial way the swpe, 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 Gontract; or (c)
whose rectification woud affect unfairly the competitive position of other Bidders presenting
substantially responsive Bids.

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.

Correction of Errors

Bids determined to be substantially responsive will be checked by the Employer for any

arithmetic errors. Brorswill be corrected by the Employer asfollows:

(@) Where there is a discrepancy between the rate quoted in figures and in words,
the rate in wordswill govern;and

(b) Wherethere is a disciepancy between the unit rate and the line item total resulting
from Multiplying the unit rate by the quantity, the unit rate asquoted in wordswill
govern.

The quoted rate and bid amount stated in the Bid will be adjusted by the Employer in
acoordance with the above procedure for the correction of errors and, with the
concurrence of the Bidder, shall be considered ashinding upon the Bidder. If the Bidder
doesnot accept the corrected amount the Bid will be rejected,

Evaluation and Comparison of Bids

The Employer will evaluate and compare only the Bids determined to be substantially
responsive in acoordance with Qause 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 acoordingly correct to the nearest Indian Rupees.

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

The BEmployer reserves the right to accept or reject any variation, dewviation, or
14
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alternative offer. Variations, deviations, and alternative dfers 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 takeninto account in Bid
evaluation.

24.4  If the Bid of the succes<ul Bidder is seriously unbalancedin relation to the Engineer's estimate of
the cost of work to be performed wunder 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 acoordancewith the provision
in clause 25.2 below. During the negotiation the bidder is expected to producethe detailed
price analysis for any / all of the items in the sdedule 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.

15
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F. Award of Contract
25. Award Criteria

25.1 Subject to Aause 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 hasfulfilled all terms and conditionsof 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 Qause 25, the Employer reservesthe 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 Cantract, without
thereby incurring any liability to the affected Bidder or Bidders or any obligation to inform the
affected Bidder or Biddersof the groundsfor the Employer'saction.

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 facdmile confirmed by registered
letter. This letter (hereinafter and in the Conditions of Caontract 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 Catractor
aspresciibed by the Conract (hereinafter and in the Contract calledthe "Contract Price™).

27.2 The notification of award will constitute the formation of the Camtract, subject only to
the furnishing of a Security Deposit in acoordancewith the provisions of Qause 28.

27.3  The Agreement will incorporate all agreements between the Employer and the successul 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 successul Bidder will signthe Agreement and deliver it to the Employer.

16
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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 unsuccesdul.

28.  Security Deposit

28.1 The defect liability period ifive calander years from the date of certification completion
of works.

28.2  Within 10days of receipt of the Letter of Acceptance, the sucaesgul 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 Fdlure of the sucaesdul 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 arisng out of this
contract. Any dispute arisng out of this contract between the parties thereto shall be
handled in acoordancewith clause 3 of the Secial Conditionsof the Contract.

30. Corrupt or Fraudulent Practices

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

(@) forthe purposesof this provision, the termsset forth below asfollows:

(i) vcorrupt 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

(i) yfraudulent 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
submisson) 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 practicesin competing for the contract in
quedion;

(9 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
17
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fraudulent practicesin competingfor, or in executing, a contract.
31 Additional Instructions

311 The bid document comprise of technical spedfications, Terms and Canditions of contract,
Bill of Quantities, Tender drawings and special conditions of contract. In case of ambiguity
between the &ove documents most stringent conditions and clause will apply and decision of
the Employer in thisregard 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 queriesin detail
and submit in the pre-bid meeting.

313 The queries receivedtill the end of the pre bid meeting will be replied during the meeting itself
to the extent posgble. However, dl 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.

314 Once all queries are clarified in the pre-bid meeting the tender submisson from the bidders
is expected to be unconditional.

315 The Bmployer reserve the right to add or omit any item from the tender and this will not vitiate
the other termsand 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 cdear about tender terms and
conditions. Once the work order is released to the lowest bidder then the interpretation of
contract clauses dven by consultants will be final and binding on the contractor and No
correspondence shall be entertainedin thisregard.

317 Cortractor shall not subditute any material during the operation of the contract
without permission of consultant.
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SECTON2:

FORMS
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Table of Forms:
1.  Letterof Acceptance
2. Noticeto proceed with the Work

3. Agreement Form
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Letter of Acceptance

(letterhead paper of the Employer)

[date]
To:
[name and
address of the Contractor]
Deardrs,
This is to notify you that your Bid dated for execution
the of

[name of the contract and identification number, asgivenin the Instructions
to Bidders for the Cortract Price of of Rupees

[amount in words and figures], as corrected and modified in
acoordance wth 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

[Deetewhicheverisnot applicable].

You are hereby requested to furnish Security Deposit, for anamount of 1 1
TTT T 1T TTT within 10days of the receipt of this letter of aceptance
valid up to 28daysfrom the date of expiry of Defects Liability Period
i.e.upto............

and signthe contract, failing which action asstated in Para31.2 of ITB
will be taken.

Yoursfaithfully,
Authorized

Sgnature

Name and Title
of Spnatory

Name of Agency
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Issueof Noticeto proceed with the work
(letterhead of the Employer)

To

TTTTTTTTTTTTTT (hameandaddressofthe Contractor)

TTTTTTTTTITTTTT

TTTTTTTTTITTITTT

DearSrs:

Pursuant to your furnishing the requisite security as stipulated in Pursuant to your furnishing the

requisite security as stipulated in ITB Qause 31 and signing of the contract agreement for the

constructionof T T TT 1T @aBidPriceof "1 T T T 11 ,youarehereby instructed to proceed with

the execution of the said worksin accordancewith the contract documents.

Yoursfaithfully,
(Sgnature, name and title
of signatory authorized to
signon behalf of Employer)

TTTTT
(date)
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Agreement Form

(To be furnished in Kerala Stamp Paper worth Rs-Y100/

Agreement

Thisagreement, made the day of 2013 between The Chef,
Engineer, Natonal Games Secretariat, Thiruvananthapuram

(hereinafter called the Employer® of the one part and

[name and address

contractor]
(hereinafter calledithe Contractor & of the other part.

Whereas the Employer is desirous that the Contractor execute

of

[

name and identification number of Cortract] (hereinafter called jthe Works® and the
Employer has acepted the Bid by the Gntractor for the execution and completion of such

Works and the remedying of any defects therein at a contract price of " ..........ccccovevvinnee

NOW THIS AGREEMBENT WITNESSHEH as
follows:

1. In this Agreement, words and expresson shall have the same meanings as are
respectively assgned to them in the Conditions of Cortract hereinafter referred to, and

they shall be deemedto 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

provisionsof the Contract.

3. The BEmployer hereby covenants to pay the Contractor in consideration of the execution
and completion of the Works and the remedying the defects wherein the Cortract Price or
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such other sum asmay become payable under the provisions of the Cantract at the timesand
in the manner presciibed by the Cortract.

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

i) Letter of Acceptance;

if) Notice to proceed with the works;

iii) Cortractor'¢Bid,;

iv) Cortract Data;

v) Cortitionsof contract (including Secial Canditionsof Cantract);

vi) Secifications;

vii) Drawings,

viii) Accepted Shedule of Tender

(iX) Minutesof the pre-bid meetingand clarificationsissuedto the bidders

iX) Anyother documentlisted in the Contract Dataasforming part of the contract.

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

The Common Seal of

washereunto affixedin the presence of:

Sgned, Seded and Ddlivered by the said

in the presence of:

Binding Sgnature of Employer

Binding Sgnatureof Contractor
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SECDN 3:

CONDITIONSOFCONTRACT
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Secton 3 - Conditions of Contrad

A Cenegal

1.  Definitions

2. Interpretation

3. language and Law

4.  Ddegation

5. Cammunications

6.  Subcontracting

7 Other Cantractors

8.  Personnel

9.  HEmployer®& Contractor's
Risks

10. Employer'sRisks

11. Cortractor¥Risks

12. Insurarce

13. Cortractor to Construct the
Works

14. TheWorksto Be Completed by
the Agreed Completion Dae

15. Approval by the Engineer

16. SHfety

17. Dismveries

18 Possessonof the Sie

19. Accessto the Ste

20. Instructions

21. Disputes

B. TimeCortrol

22. Program

23. BExtension of the Agreed
Completion date

24. DdaysOrdered by the Engineer

25. Management Meetings

26. Early Warning

27. Identifying Defects

Tender

Tableof Cantents
C.  Quality Cantrol
28. Tests
29. Corectionof Defects
30.  Uncorrected Defects
D. (Qostontrol
31. Shedule of Tender
32. \Variations
33.  Paymentsfor Extraitems
34. Payment Certificates
35.  Payments
36. Compensatbn Events
37. Tax
38. Curencies
39.  Securities
40. Cat of Repairs
£8.  Eiarpleligne Cantract
49. TRdPIENeh
42.  $Hkingoverinal Account
2% PPpdegsngMaintenance Manuals
44, Operating and Maintenance Manuals
45. Termination
A6 By uR?n Tﬁrmination
§§ ?%rﬁp Performance

48.
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F Secial Conditionsof Contract
62.Labour

63.Canpliance with labour regulations
64 .Arbitration

65.Protection of environment
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Caditionsof Gontract

A. General
1. Definitions
1.1 Terms which are defined in the Cortract Daa are not defined once more in the

Tender

Cortditions of Cortract but keep their defined meanings. Capital initials are used to
identify defined terms.

Tender schedule means the priced and completed Sdedule of Tender
forming part of the Bid. Compensation Events are those defined in Qause 36
hereunder.

The Completion Date is the date of completion of the Works as certified by the
Engineer in acaordancewith Sub Qause 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 Qause 2.3
below.

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

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

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

The Contract Priceis the price stated in the Letter of Acceptance and theredter as
adjusted in acaordance with the provisions of the Contract.

Days are calendar days, monthsare calendar months of the Gregoriancolander.
ADefectisany part of the Worksnot completed in accordancewith the Cortract.

The Defects Liahlity Period is the period named in the Contract Data and
calculated from the Completion Date.

The Employer isthe party who will employ the Contractor to cary out the Works.
The Engineeris the person named in the Contract Data (or any other competent
person gppointed 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-ordinatesappointed from time totime.
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2.2

Tender

Equipment is the Contractor's machinery and vehicles brought temporarily to
the Ste to construct the Works

The Initial Cortract Price is the Contract Price listed in the Employer's
Letter of acceptance.

The Agreed Completion Dateis 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 isauing an extension of time.

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

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

The Ste is the area defined as such in the
Contract Data.

Foecification meansthe Soecification of the Worksincluded in the Contract
and any modification or addition made or approved by the Engineer.

The Date of mmenement is given in the Cotract Data. It is the date
when the Corractor shall commence execution of the works. It does not
necessarily coincide with any of the Ste Possesgon Dates.

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

Temporary Works are works designed, constructed, installed, and
removed by the Conractor which are needed for construction or
installation of the Works.

A Variation is an instruction given by the Engineer which varies
the Works.

The Worksare what the Contract requiresthe Contractor to construct, install, and
turn over tothe Employer, asdefined in the Contract Data.

Interpretation

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

If sectional completion is specified in the Contract Dafa, references in the
Conditions of Cortract to the Works the Campletion Date, and the Agreed
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Campletion Date apply to any Section of the Works (other than referencesto the
Completion Date and Agreed Canpletion 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) Cortractor¥ Bd

(4) Cortract Data

(5) Corditionsof Catract

(6) Special Canditionsof Cantract

(7) Spedcifications

(8) Dawings

(9) Schedle of Contract and

(10) ay other document listed in the Catract Data as forming part of the
Contract

3. Larguageand Law

3.1 The language of the Cantract is English and the law governingthe Contract are asstated
in the Contract Dataand also governed by Gowt. of Keraa.

4. Delegation

4.1

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

5.  Communications

51

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

6. Subcontracting

6.1

6.2

6.3

6.4

Tender

The Cortractor may subcontract with the approval of the Engineer but may not
asdgn the Conract without the approval of the BEmployer in writing.
Subcontracting does not alter the Cortractor's obligations.

deleted.

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
splitting of the worksfor subcontractingis rot aaceptable.

Assgnment of the contract may be acaeeptable only under exceptional
circumstances  such asinsolvencies/ liquidation or mergerof companiesetc.
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6.5 Thecontractor shall not be required to dbtain any consent from the employer for:

a) the sub-contractingof any part of the Worksfor which the Qub-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 acoordance with the standards
specified in the Cortract. 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 Qause 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 acoording
approval:

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

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 workmenasfully as
if they were the acts, defaults or neglects of the contractor, his agents or workmen.

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 proposedto be
entrusted to them in proportion to the quantum of work to be sub-contracted.

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 obligationsunder the contract.

7. OtherCortractors

7.1

The Cortractor shall cooperate and share the Ste with other contractors, public
authorities, utilities, and the Employer between the dates given in the Shedule
of Other Contractors. The Cortractor shall as referred to in the Cantract Data,
also provide facilities and services for them as desciibed in the Shedule. The
employer may modify the schedule of other contractors and shall notify the
contractor of any such modification.

8. Personnel

8.1

Tender

The Cortractor shall employ the key personnel named in the Shedule of Key
Personnel as referred to in the Coriract Datato carry out the functions stated in
the Shedule or other personnel gpproved by the Engineer. The Engineer will
approve any proposd replacement of key personnel only if their
qualifications, abilities, and relevant experience are substantially equal to or
better than those of the personnel listedin the Schedule.
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8.2  If the BEngineer asks the Cortractor to remove a person who is a member of the
Cortractory staff or his work force stating the reasonsthe Cantractor shall ensure
that the person leaves theSte within 24 hrs and has no further connection with
thework in the Contract.

9. EmployerQand Cortractor'sRisks

9.1 The Employer carries the risks which this Cortract states as Employer'¥ risks
and the Cortractor carriesthe riskswhich this Contract states as Cantractor'grisks.

10. Employer's Risks

10.1 The Employer is responsible for the excepted risks which are (a) in so far asthey
directly afect the execution of the Works in the EmployS Nauntry, the risks of
war, hogtilities, invasion, act of foreign enemies, rebellion, revolution, insurrection
or military or usurped pwer, civil war, riot commotion or disorder (unless
restricted to the Contractor'd 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 Contractor'¥ design.

11. GontractorQRisks

11.1  All risks of loss of or damage to physical property and of personal injury and
death which arise diring and in consequence of the performance of the Cortract
other than the excepted risksare the responsibility of the Contractor.

12. Insurance

12.1 The Cortractor shall provide, in the joint names of the Employer and the
Cortractor, insurance cover from the Date of Canmencement to the end of the
Defects Liability Period, in the amounts and deductibles stated in the Contract
Datafor the following events which aredueto the Cantractor¥risks

(@ lossof or damageto theWorks, Plant and Materials;

(b) lossof or damage to Equipment;

(0 loss of or damage of property (except the Works, Plant, Materials and
Equipment) in connectionwith the Contract; and

(d) personalinjuryor death.

12.2 Copes of policies and certificates for insurance shall be delivered by the
Cortractor to the Engineer for the Engineer¥ approval before the Dde of
Cammencement. All such insurance shall provide for compensation to be payable
in the types and proportions of currenciesrequired to rectify the loss or damage
incurred.

12.3 If the Cortractor does not provide any of the policiesand certificatesrequired, the
Employer may affect the insurance which the Contractor should have
provided and recover the pramiums the Employer has paid from payments
otherwise due to the Contractor or, if no payment is due, the payment of the
premiumsshall be adebt 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 partiesshall comply with any conditionsof the insurance policies.

13. Gontractor to Constuctthe Works

13.1 The Cortractor shall construct and install the Works in acoordance with the
Joecification 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 Sate or
Ceriral Government, or local authoritiesand any other law, bye-law, regulations

that may be passed or notification that may be isaued in this respect in future by
the Sate or Central Government or the local authority.

14. TheWorksto BeGompletedby the Agreed Conpletion Date
14.1 The Cortractor may commence execution of the Works on the date of
Cammencement and shall carry out the Works in accordancewith the program
submitted by the Contractor, as ypdated with the approval of the Engineer, and
complete them by the Agreed Completion Dat.
15. Approval by the Engineer
15.1 The Cortractor shall submit Specifications and Drawings showing the proposed
Temporary Works to the Engineer, who is to approve them if they comply with
the Soecifications and Drawings.
15.2 TheCamtractor shall be responsible for design of Temporary Works.

15.3 The HEnhgineer's approval shall not alter the Contractor's responsibility for
dedgn of the Temporary Works.

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

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 TheCamtractor shall beresponsible for the safety of al activitieson the Ste.
17. Valuablesfrom the site

17.1  Anything of historical or other interest or of significant value unexpectedly found
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out from the Ste shall be the property of the Employer. The Contractor shall
notify the Engineer of such disoveriesand carry out the Engineer'sinstructionsfor
dealingwith them.

18. Possessionof the Ste

181

The BEmployer shall give possesson of all parts of the Ste to the Catractor. If
possesdon 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 activitiesand thiswill
be a Canpensation Eent.

19. Accessto the Ste

191

The Cortractor shall alow the Engineer and any person authorized by the
Engineer access to the Ste, to any place where work in connection with the
Cortract is being carried out or is areed to be carried aut and to any place where
materials orplant are being manufactured/ fabricated/ assembledfor the works.

20. Instructions

20.1 The Conractor shall carry out all instructions of the Engineer which comply
with the gpplicable lawswherethe Steislocated.
21. Disputes
21.1 If the Cortractor believes that a decision taken by the Engineer was either

outside the authority gven to the Engineer by the Contract or that the decision
was wrongly taken, the decision shall be referred to the Chief Executive
Officer, Natonal Games Secretariat, Thiruvananthapuram asprovided in ause
3 of the Special Conditions of Cortract within 7 days of the notification of the
Engineer'sdecision.

B. TimeCortrol

22. Program

221

22.2

Tender

Within the time stated in the Cortract Data the Contractor shall submit to the
Engineer for approval a Program showing the general methods, arrangements,
order, and timing for all the activitiesin 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.

An update of the Programshall be a programshowingthe actual progress achieved
on each ativity and the effect of the progress achieved on the timing of the
remainingwork including any changesto the sequence of the activities.
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22.3

22.4

The Cortractor shall submit to the Engineer, for approval, an updated Program at
intervals nolonger thanthe period stated in the Cortract Data.

The Engineer's approval of the Program shall not alter the Contractor's
obligations. The Conrractor may revise the Program and submit it to the
Engineer again at any time. Arevised Programis toshow the effect of Variations
and Canpensation Events.

23. Extensionof the Agreed Completion Date

231

23.2

The Engineer shall extend the Agreed Campletion Dae if a Compensation Bvent
ocaurs or a Variation is issued which makes it imposgble for Canpletion to be
achieved by the Agreed Canpletion Date without the Contractor taking steps to
accelerate the remaining work and which would cause the Contractor to incur
additional cost.

The Engineer shall decide whether and by how much to extend the Agreed
Canpletion Date within 21 days of the Cortractor asking the Engineer for a
decision upon the effect of a Canpensation Ewvent or Variation and submitting
full supporting information. If the Cortractor 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 consideredin assesdng the new Agreed Canpletion Dak.

24. DelaysOrderedby the Engineer

24.1

The Engineer may instruct the Catractor to delay the start or progress of any
activity within theworks, for accommodatingany other connected works.

25. ManagementMeetings

25.1

25.2

Ether the Engineer or the Conractor may require the other to attend a
management meeting. The business of a management meeting shall be to review
the plans for remaining workand to deal with matters raised in accordance with
the early warning procedure. The contractor shall prepare minutes of the meeting
in aformat agreed with client.

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 asper requirement of client on monthly basis.

26. Early Warning

26.1

Tender

The Coriractor is to warn the Engineer at the earliest opportunity of specific
likely future events or circumstances that may adversely dfect the quality of the
work, increase the Cortract 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 Corract Price and Canpletion Date.
The estimateisto be provided by the Contractor assoon as reasonably possble.
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26.2

The Cortractor 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 Cortrol

27. ldentifying Defects

28.

29.

30.

27.1

27.2

Tests

281

The Engineer shall check the Contractor's work and notify the Contractor of any
Defects that are found. Such checking shall not affect the Cortractor'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.

The contractor shall permit the Chief Technical Examiner Hnance (LW )
Government of Kerala to check the Contractor'¥work and notify the Engineer and
Cantractor of any defects that are found. SQuch a check shall not affect the
Cortractor@®or the Engineer\¥responsibility asdefined in the Contract Agreement.

If the Engineer instructs the Cortractor to carry out atest not specifiedin the
Joecificationto check whether any work has a Defect and the test shows that it
does, the Catractor shall pay for the test and any samples. If there is no Defect the
test shall be a Canpensation Event.

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 Canpletion and is defined in the
Contract Data. The Defects Liability Period shall be extended for aslong asDefects
remain to becorrected.

29.2 Bvery time notice of a Ddect is given, the Contractor shall correct the notified
Defect within the length of time specified by the Engineer$notice.

Uncorrected Defects

30.3 If the Contractor has rot corrected a Defect within the time specified in the

EngineS Ndétice, the Engineer will assess the cost of having the Defect corrected,
and the Cantractor will pay thisamount.

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

D. Cost ©ntrol

31. Shedde of Tender

31.1

Tender

The Shedule of Tender shall contain items for the construction, installation,
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31.2

testing, and commisgoningwork to be done by the Contractor.

The Schedule of Tender is used to calculate the Contract Price. The Cortractor is
paid for the quantity of the work done at the rate in the Schedule of Tender for
eachitem.

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 Cortract and doesnot come
under the definition of variation. All Variations shall be included in updated
Programsproduced by the Contractor.

33. Paymentsfor Extraltems.

33.1

33.2

33.3

33.4

33.5

The Cortractor 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
Variationis ordeed.

If the work in the extra item corresponds with an item desciiption in the Shedule
of Cortract 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 Shedule 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 Catractor shall be in the form of new ratesfor
the relevant items of work recommended by the Engineer.

If the Cortractor'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
acoordance with Qause 34.1), the Engineer may order appropriate Variation as
per the EngineS NaW# judgment and recommend for payment. Forarriving at the
rates for variation, the following priority of documents shall prevail:

1.ltemsin the acceptedtender schedule

2. Smilaritemsin the aacepted tender schedule

3.CPWD Data and Kerala PWD SOR 2012 without tender excess

4. Local Market Rates (If the items aret cover in the PWD SOR) withounder
excess.

If the Engineer decides that the urgercy of varying the work would prevent a
guotation being gven and considered without delaying the work, no quotation
shall be given and the Variation shall be treated as a Canpensation Event.

The Cortractor shall not be entitled to additional payment for costs which could
have been avoidedby giving early warning.

34. Payment Certificates

34.1

Tender

The Cortractor shall submit to the Engineer part bills of the work completed
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34.3

less the cumulative amount certified previoudly. In the case supply of imported
materials payment shall be made based on receipt of the relevant documents.

The Engineer shall check the Cortractor'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 Corractor'¥ representative. The method of measurement of
completed work for payment shall be in accordance with the requirements as
stated in the Technical Soecifications. However, method of measurement as per IS
code of practice shall prevail.

The value of work executed shall be determined by the Engineer by
calculating at the respectiverates.

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.

The payment of extra items and quantities excess of the provisions in the
stheduled tender will be made only in the fina bill. The price esalation
clause is not applicable to thiscontract.

The Engineer may exdude any item certified in a previous certificate or
reduce the propottionof any item previously certified in any certificatein the light
of later information.

35. Payments

35.1

b)

d)

Tender

Payments will be made acoording 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
goodsshall be made as below.

The Employer will open an irrevocable letter of credit in the name of the
Cortractor through a nationalized bank in India for an amount equal to the total
guoted amount of Part of bill of quantitiesin USdollars.

The letter of credit will mention relevant details such as name of advising bank,
type of L.C,date of isdle, date and place of expiry, name of applicant and
beneficiary, payment terms, desciiption 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.

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.

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.

Balance payment towardsthe imported goods shall be released on completion of
laying, testing and certification of the surfaces in acoordance with the
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35.2

353

354

355

provisions of this agreement.

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 deductionsfor advance payments, other recoveries
in terms of taxesat 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. Al interim payments are considered as
advance for work done and no interest is payable on delayed payment.

If an amount certified is increased in a later certificate or as a result of an
award, the Gontractor shall not be paid interest upon the delayed payment as set
out in thisclause.

The item rate should include dl taxes, duties, leviesexcept for items comprising of
imported goods in which case custom duty is not included but all other charges
are deemed to beincluded.

All bank chargesareto be met by the Contractor.

36. Compensation Bvents

36.1

Tender

The following are Canpensation Events unlessthey are caused by the Cantractor:

(@ The Employer does not give acoess to a part of the Ste by the Ste
Possesson Datestatedin the Contract Data.

(b) The Bmployer modifies the sciedule of other contractors in a way which
totally affects thework of the contractor under the contract.

(9 The Engineer orders a delay or does not issue drawings, specifications or
instructions required for execution of workson time.

(d) The Engineer instructs the Cortractor to uncover or to carry out additional
tests upon workwhich is thenfound to have no Defects.

(e) The Engineer unreasonably does not approve a subcontract
to belet.

() Ground conditions are substantially more adverse than could reasonably
have been asaumed before issuance of Letter of Acceptance from the
information issued to Bidders (includingthe Ste Investigation Reports).

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

(h) Cther contractors, public authorities, utilitiesor the Employer doesnot 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)  TheEngineerunreasonably delaysissuinga Certificate of Canpletion.

(k) Other Campensation Events listed in the Cantract 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 Campletion Dde, and the Agreed
Campletion Dde is extended, then, the Engineer shall decide wheaher and by how
much the agreed Canpletion Dateshall be extended without imposing penalty.

36.3 As soon as information demonstrating the effect of each Canpensation Event
upon the Cortractor's forecast period of execution has been provided by the
Cortractor, it is to be assss®d by the Engineer and the Contract Period shall be
adjusted acoordingly. If the Cortractor's forecast is deemed unreasonable, the
Engineer shall adjust the Contract Period based on EngineS NaWwa forecast. The
Engineer will assume that the Contractor will react competently and promptly to
the event.

36.4 The Cortractor shall not be entitled to compensation as mentioned above to the
extent that the Employer's interests are adversely dfected by the Contractor not
having given early warringor not having cooperatedwith the Engineer.

36.5 TheCanpensationBvents arenot 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 Cortract. The Employer will perform such dutiesin regard to
the deduction of such taxesat source asper applicable law prevailing in the Sate
of Kerala, including 1% of the bill amount towardsthe Kerala Sate Construction
Workers Welfare Fund Board. However custom duty is not induded in the
rates quoted by the bidder. All other taxes, levies, port charges etcare included.

38. CQurrencies

38.1 Payments towards the supply of imported materials shall be made in US
DdlardEuroand 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 Acaeptance and shall be issued in an amount and form
and by a bank or surety acceptable to the Employer, and denominated in Indian
Rypees. The Security Deposit shall be valid until a date 28 days from the date of
expiry of Defects Liability Period.

40. (ostof Repars
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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 Conractor at the Cortractor's owvn cost if the
loss or damage arisesfrom the Contractor's acts or omissons.

E Finishing the Cortract
41. Completion

41.1 The Cortractor shall requed the Engineer to isaue a Cerificate of Canpletion of
the Works and the Engineer will do so ypon decidingthat the Work is completed.

42. Taking Over

42.1 The Employer shall take over the Ste and the Works within seven days of the
Engineer isaling a certificate of Canpletion

43. FinalAccount

43.1 The Cortractor shall supply to the Engineer a detailed acoount of the total amount that
the Corntractor considers payable under the Gntract before the end of the Defects
Liability Period. The Engineer shall issue a Defect Liability Cetificate and certify any final
payment that is due to the Corractor within 30 days of receiving the Cmtractor's
acoount if it is correct and complete. If it is rot, the Engineer shall issue within 30 days a
schedule that states the swpe of the corrections or alditions that are necessary. If
the Fnal Acoount is still unsatisfactory dter 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 Contractor\§ revised acaoount .The Engineer's certificate is
to be check measured every time by authenticated dfficials of the Employer before it is
paid .

44. Operatingand MaintenanceManuals

The contractor shall supply yas built£ Drawings and/or operating and
maintenance manuals asrequired by the Engineer before the realization of final
bill.. The amount to be withheld for failing to supdy das buil(i édrawings
and/or operating and maintenance manuals*by the date required is Rs.5 lakhs
(Fve Lakhs)

44.1 If the Cmtractor does not supply the Drawings and/or manuals by the dates
stated in the Cortract Data, or they do not receive the EngineS Napgroval, the
Engineer shall withhold the amount stated in the Contract Data from payments
due to the Contractor.

45. Termination

451 The Employer may terminate the Cortract if the Cortractor causes a fundamental
breach of the Contract.

45.2 Fuwundamental breachesof Catract include, but shall not be limited to the following:
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(@)

(b)

©

(d)

(€)

()
@)

(h)

The Cortractor stops work for 15 days when no stoppage of work is
shown on the current Programand the stoppage has not been authorized by
the Engineer;

The Engineer instructs the Cortractor to delay the progress of the Works
and the instruction is rot withdrawn within 45 days;

The Cortractor is made bankrupt or goes into liquidation other
than for areconstructionor amalgamation;

A payment certified by the Engineer is not paid by the Employer to the
Cortractor within 30 days of the date of the Engineer'scertificate;

The Engineer gives Notice that failure to correct a particular Defect is a
fundamental breach of Cortract and the Cortractor failsto correct it within
areasonable period of time determined by the Engineer;

The Cantractor does not maintain a security whichisrequired;

The Cortractor 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 Cantract data; and

If the Gontractor, in the judgment of the Employer has engaged in corrupt or
fraudulent practicesin competingfor or in the executingthe Contract.

For the purpose of this paragrah : corrupt practice£ means the offering,
giving, receiving orsolicting of anything of value to influence the action of a
public official or the Engineer in the procurement process or in contract
execution. Fraudulent practicemeans 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 submisson) designed to establish bid pricesat
artificial non-competitive levels and to deprive the Employer of the benefits
of freeand open competition.£

453 When either party to the Contract gives notice of a breach of contract to the
Engineer for a cause other than those listed under Qub Qause 45.2 above the
Engineer shall decide whether the breach isfundamental or not.

454 Notwithstanding the above, the Employer may terminate the Catract for
convenience.

455 If the Catract is terminated the Catractor shall stop work immediately,
make the Ste safe and secure and leave the Ste as soon as reasonably
possble.

46. Payment upon Termination

46.1 If the Coriract is terminated because of a fundamental breach of Cantract by the
Cortractor, the Engineer shall issue a certificate for the value of the work done

Tender
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47.

48.

less advance payments received up to the date of the isaue of the certificate, less
other recoveries due in terms of the contract, less taxesdue to be deducted at
source as per applicable law and less the percentage to apply to the work not
completed asindicated 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 Cortract is terminated at the Employer's convenience or because of a
fundamental breach of Cortract by the Employer, the Engineer shall isaie a
certificate for the value of the work done, the reasonable cost of removal of
Equipment, repatriation of the Cortractor's personnel employed solely on the
Works, and the Cantractor'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.

Property

47.1 All materials on the Ste, Plnt, Equipment, Temporary Works and Works are
deemedto be the property of the Employer, if the Contract is terminated because of
aContract2 Ndéefault.

Rekasefrom Performance

481 |If the Conract 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 Cantract has been frustrated. The Cortractor shall make the Ste
safe and stop work as quickly as psdble after receiving this certificate and shall
be paid for all work carried out before receiving it and for any work carried out
afterwardsto which commitment wasmade.

F.Specal Conditionsof Contract

1.

LABOUR:

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

The Cortractor 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 casses of labour from time to time employed by the
Cortractor on the Ste and such other information asthe Engineer may require.

COMPLIANCEWITH LABOUR REGULATIONS:

During continuance of the contract, the Cortractor and his sub contractors shall abide at
all times by dl existing labour enactments and rules made there under, regulations,
notifications and bye laws of the Sate or Central Government or local authority and any
other labour law (including rules), regulations, bye laws that maybe passd or notification
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that may be issued under any labour law in future either by the Sate 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 Catractor 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-
obsevane  of the provisons stipulated in e notifications/ bye
laws/ Acts/Rules/r egulations including amendments, if any, on the part of the Catractor,
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
goodthe lossor damage sufferedby 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.

SALENT HEATURES OF SOME MAJORLABOUR LAWS APR.ICABLE TO
ESABLUSHMENTS ENGAGED IN BUIIDING AND OTHER GONSTRUJION
WORK.

a) Workmen Canpensation Ad 1923: The Act provides for compensation in case of
injury by acddent arisng out of and during the course of employment.

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

¢) Cortract 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 Cortractor fails to provide, the same are required to be provided, by
the Principal Employer by Law. The principal Employer is required to take
Cerificate of Regstration and the Contractor is required to take license from the
designated Officer. The Act is applicable to the establishments or Cortractor 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 scdeduled employment. Constriction of Buildings, Roals,
Runways are scheduled employment.

g) Payment of Wages Act 1936: It lays down asto by what date the wages are to
be paid, whenit will be paid and what deductions can be made from the wages of
the workers.

h) Egual Renuneration Act 1979: The Act provides for payment of equal wages for
work of equal nature to Male and Female workers and for not making
discimination against Female employees in the matters of transfers, training and
promotionsetc.

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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)

employeesgetting Rs.2500/ - per month or above up to Rs.3500/- per month. shall
be worked aut 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 Sate Governments have
reduced the employment size from 20to 10 for the purpose of applicability of the
Act.

Industrial Employment (Sanding Orders) Act 1946: It is applicable to all
establishments employing 100 or more workmen (employment size reduced by
some of the Sates and Certral 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 thedesignated Authority.

k) CHld Labour (Prohibition & Regilation) Act 1986: The Act prohibits employment of

)
3.
3.1
Tender

children below 14 years of age in certain occupations and processes and provides
for regulations of employment of children in all other ocaupations and processes.
Employment of Child Labour is prchibited in Buildingand Canstruction Industry.

Inter-Sate Migrant workmen¥ (Regulation of Employment & Conditions of Service)
Act
1979:- The Act is applicable to an establishment which employs 5 or more inter-
state migrant wokmen through an intermediary (who has recruited workmen in
one state for employment in the establishment situated in another state). The
Inter-3ate migrant workmen, in an establishment to which this Act becomes
applicable, are required to be provided certain facilities such as Housng, Medical-
Aid, Travelling expensesfrom home up to the establishment and back etc.
The Building and Other Construction workers (Regilation 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 BEmployer of the establishment is required to provide
safety measures atthe Building or construction work and other welfare measures,
such as Carteens, Hrst-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.

ARBTRATION

Arbitration shall not be ameansof settlement of disputesarising 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 asto the interpretation of the contract or as
to any matter or thing arisng there under except asto the matters left to the sole
discrtion of the Chief Engineer, or to the holding by the Chef Engineer of payment of
any bill to which the Cortractor 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, Joorts & 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 CEO 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 CEO 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 acoount of the reference of any dispute or difference to the Chef Executive Officer
& Scretary, 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. Bther 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 documentsrelatingto or havinga bearingin the case.

The Secretary to Government, Sports & Youth Affairs, shall see that a decision is made
if reasonably posgble, 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 necessry, such extension shall forthwith be communicated by him in
writing to each of the parties hereto. The Secretary to Government, Soorts & Youth
Affairs shall not be bound to observe the ordinary rules of praedure 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, Soorts & 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, Soorts & 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 mattersin
dispute which shall be submittedto him and of which notice shall have been aforesaid,
in the same manner asif 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 beenreferred
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, Soorts & 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 havwe been waived and
absolutely barred and the Employer shall be discharged and released of al liabilities
under the contract in respect of those claims.

3.2Legaljurisdiction

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

4. PROTECTION OF ENVIRONM ENT:

The contractor shall take all reasonable steps to protect the environment on and off the
Ste and to avoid damage or nuisance to personsor to propetrty 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 proposedto be carried out shall confirm the National Energy Conservation

Tender
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Building Codg(ECBC)-2007. Necessary changes shall be incorporated in the specifications,
if found necessary.
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SETTION 4:

CONTRACTDATA
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CONTRACT DATA
[1] The Employeris:

The Chef Engineer

(Forand on the behalf of The Chief Executive
Officer & Secretary) Naional Games
Scretariat

ChandrasekharanNarr Sadium

Palayam, Thiruvanthapuram ¢
695033Phoneno.0471¢ 2302267
/2391477

Name of authorized Representative :

[2] The Engineeris

(1)The Chef Engineer,

National Games Scretariat,
ChandrasekharanNair Sadium,
Palayam, Trivandrum-33

and his sub-ordinatesappointed from time to time from the Employer\gside.

(2)The Senior Engineer, M/s KITCOtLt®d. ®b 2 dnnAnTICSYAGKQa>It dzi KA & |
Bypass,Vennala P.P, CoecbBR2028 and his subrdinates 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 Canmencement shall be the date of issue of notice to proceed with the work
[5] The followingdocuments also form part of the Contract:

Corntract Agreement

Amendments, if any

Soecial Candition of Cantract

General Condition of Cantract

Cortract Data

Sredfications

BOQ

Drawings

Famsof Securities

Accepted Shedule of Tender

Minutes of the pre-bid meeting and darifications
isaled to the bidders.
Any other document listed in the Contract data asforming part of
the contract

P
REoo~NoorwNE

=
no

[6] The Cortractor shall submit a revised Program for the Works (in such form and
detail asthe engineer shall reasonably presciibe) within 21 days of delivery of the Letter
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of Acaeptance (LOA).

[7] TheSte Posssson Date is: Immediately onissue of LOA

The Ste islocated at
and isdefinedin drawings nos.

[8] The Defets Liaklity 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 datesfor those sections).

[9] Insurarce requirementsareasunder:

Sl Minimum Cover for
No. Particulars Insurarce(Rsn lakhs) Validity Period of
Insurance
(i) | Work and Plant Material 100%Value of Work
_ i The policy shall be
(i) | Lossor Damage to Equipment 10%Value of Work valid till the
completion of the
(iii) | Other Property project and handed
a)Property 2%Value of Work overtothe
employer.
b) Overlay 100%Cost of Overlay
(iv) | Personal injury or Death Insurance:
In case of
a) Forother people 15%Value of Work non- production of
b) For contractor'¥employee In acocordance with the | the insurance
statutory certificate, 2%of the
requirements. contract amount
will be deducted
towardsinsurance.

[10] The period between Program updates shall be 15 days.

[11] The amount to be withheld for late submisgon of an updated program shall be
Rs. 20 Lakhs

[12] The language of the Cantract documentsis English
[13] The law which appliesto the Contract is the laws of Union of India
[14] The currency of the Contract is hdian Rupees.

[15] The import component of supply of imported material shall be in curency of US
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DdlargEuro.

[16] Time isthe essence of this wolk. Extension of period of completion shall be granted

only under inevitable circumstancesby imposingfine:

[17] The Securities shall be fb6% of the Contract Price:

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

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

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

The amount to be withheld for failing to supply 1as built£
drawingsand/or operating and maintenance manuals* by
the date requiredis R.5lakhs (Hve 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 adion as per agreements reached in the management
meetingsfor a period of 30days.

The contractor fails to submit drawings and documentation as approved by
International Tennis Federatiqorior to starting theexecution work.

The contractor fails to submit authentic certificate that the sports surfacing
constructed is aoording to International Tennis Federatidrechnical specification and
norms and is fit to conduct any International Tennis Federaticapproved International
event.

[20] The contract period is 120 daysfrom the date of work order.(includingmonsoon period)

Tender
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SECTIONS:

SCEEANDTECHNIALSPECIFICATION

1. SOPE

DESIGNSUPPLY AND INSTALLATIONMNOERNATIONAL TENNIS FEDERATION
APPROVEBCRYLITENNIS GQIRTINCLUDINGALL ANCILLARWORKS FOR
NATIONAL GAMES KERALA

Brief Description of work

@)

2

3)

(4)

()

(6)

Tender

Contractortake necessary steps in design to improve the sub under the field of play to
level so that unequal settlemety cracks do not appear in the Acrylign§etic surface
and sub base below it.

The boad scope of work comprise of providing and layihgnnis Federation
ApprovedAcrylicTennis Couras per tender drawings, and according to international
norms prescribed bynternational Tennis Federatigrtakinginto considering tropical
climate of Kerala

Design and prepare necessary drawings, documents, methodology of installation
and materials according to technical specificatiorrdérnational Tennis Federatiom
complete field of play for competition anabtain unconditional written approval of the
International Tennis Federatiaccording to which the further installation work shall be
carried out.

Providing and laying the sub grade below the field of play according to
interpretation of soil investigatin report to ensure that unequal settlement or crack in
the sub base asphalt work and synthetic surface do not appear.

Providing and laying suitable sub base according to Ititernational Tennis
Federationapproved drawings and documentation. The constian 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 construcind provide necessary
assistance while laying the sub base to ensure proper levels.

Providing and layind\ll weather synthetic cushion systefor field of play of
competition field and warm up field according to theternational Tennis Federation
approwed drawings and documentation, The contractor shall conduct all necetesdsy
on this surface to prove its compliance to requirement loternational Tennis
Federation
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)

(8)

©)

@)

()

®3)

(4)

()

(6)
)

Tender

The levels of the synthetic surface and peripheral drainage system shall be cdepatib
The synthetic surfacenstallations includeprovision to prevent formation of fungus in
the field of play.

Providing and laying field marking on the field of play according to approved
International Tennis Federatiairawing and documentation.

Prepaation and handling over of O&M manual of the field of play and present
audiovisual presentation for training of staff deployed by client.

The work methodology and technical details from the manufacture, regarding the
installation should also be attaed with the proposal.

GENERAL SPECIFICATION OF CONTRACT

DESIGNSUPPLY AND INSTALLATIONMNOERNATIONAL TENNIS FEDERATION
APPROVEBCRYLITENNIS COURNCLUDINGALL ANCILLARNORKS FOR
NATIONAL GAMES KERALA

A pre bid meeting for this tender willebarrangedon 17/08/13 at National Games
Secretariat CSN Stadium, Palayam, Trivandr88. 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 s¢agf work the interpretation of tender clauses by
the project management consultant shall be final and binding on the contractor

The time is an essence of this contract. The mile stones given arefor reference
only. The tenderer is expected to subrhit time schedule in line with contract period
indicated in the tender.

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.

The contractor must submit their quotationis IndianRs./USD/EuroThe gquotedprice
should be all inclusive and delivered top site basis. All taxes, levies, duties, Vat, services
tax should be included in the quoted price as applieab

LG A& GKS O2y iGN} OG2NXQNa NBaLRyaroAtAde (2
imported materials, tools tackles etc. The department may assist the contractor in
documentation of custom duty exemption to the extent of stamping andis 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.

The contractor shall submit consent letter in approved formal attached herewith.
Contractor has to arrange his own source oftevaand power for construction and
testing.
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Contractor to abide by local labour laws and labour rules inldeal construction
market andwill not involve the client in any matter what so ever in dealing with local
workforce.

The sub soil invesgation 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 forTennis courand ensure that an even settlementacks do not appear in sub
base orbaselayers, and synthetic surface of tAeennis courfiield. The contactor to
cross check the saitvestigation report to ensure correct interpretation of soil report

The contractor will design and prepare detailed working drawings and docament
calculations etc for complete field of play for synthefiennis courtsurfaceincluding
sub grade, sub baseand synthetic surface and under layers and obtain written

unconditional approval of the same from thiternational Tennis Federatioand
submit the same to the organizing committee of National Games before proceeding
with procurement and installation of synthetic surface.

The sub grade, sub base, synthetic layewuth designed according toternational
Tennis Federatiormpproved drawingshould also comply with standard international
building codes, and relevant code of practice. In case of difference in specification most
stringent specification shall apply.

The peripheral drainage system shall be properly designed taking intodeoason
local climate conditions. The drainage grating to offer good appearance and shall be
branded likeACO drains or equivalent

All the materials product should be high quality branded product meeting requirements
of international standard.

The rated performance of the drainage system must be demonstrated as testing and
commissioningrocedure requirement pefTFrequirement.

The manufacturer shall submit laboratory tesport from ITFaccredited laboratoryto
prove that the swthetic 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 submittedt 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 desigltutations, working drawingguly
stamped and signed by thdnternational Tennis Federatiorbefore commencement of
procurement of material and installation stirface.

The contractor shall carryout all the tests necessary accordingpteznational Tennis
Federationhand book (lategtto demonstrate compliance to all norms bfternational Tennis
Federation

The contractor must submit authentic certificate afompliance obtained from
International Tennis Federatianentioning that the synthetidennis coursurface constructed by
him is in conformity with all the rules and regulation. Technical specifications, norms by the
International Tennis Federatiomnd the acrylic synthetic surface is fit to conduct any
International Tennis Federati@approved internationallennisevent.

Theactylic syntheticTennis coursurface 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 theufaaturer.

B. FORENVIRONMENTALMANAGEVIENTPLAN

[1] The contractor shall follow the instructions, as regardsto environmental management
action plan.

o] All the equipments / machinery shall be acoordingto rulesand specification of
BISnorms asminimum.

o] Emisgonsfrom the vehiclesmust 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
fromedge  of equipmentinfreearea.

0 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 consultationswith local Municipal Corporation.

o] Vehicles carrying construction materials should not spoil public roads by
spillage of materialfrom gapsof the truck body.

o] Waste water to be disposed off asper Municipal norms.
0 Cortractor will ensure insurance norms for construction site and workers.
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Contractor shall maintain first aid kit at site.
Cortractor will display safety hoardingsat site.

C. FORPLANNINGOFTHEWORK
The contractor shall prepare integrated progranme chart showing clearly all
activities from start of work to completion, with details of manpower,
equipments, and machinery required for fulfilment of the progranme, within
stipulated time. The submisson of this programme should be within 10 days of
award of work.
The detail programme shall include the following
Desciiptive note explaining sequence of various adivities3

PERT/CPM bar chart (Canputer based) 3

Programme for preparation of drawing and engineering 3

Programme for procurement of material (local and imported) 3
Programme for procurement of machinery and equipments 3
Time schedule of phasing out of each activity 3

Milestone indications 3

Programme of testingand commissoningactivities. 3

Programme for installation of sleevesand embedded parts in synthetic surfaces.

The approval of programnme and its updating by the project management consultant /
client shall not relieve the contractor from his contractual obligations and other
terms of the contract asregardsto quality and completion of the work.

D. FORSUBBASEANDALILIED AVILWORKS

All the civil works should be carried out as per norms and regulations of Kerda
PWD and the IndianSandard code of practice (Whichever is stringent)

The required excavation work, bad filling, dewatering on any acoount is included in
the civil work items and nothing extra shall be paid for any earthwork item, and it is
presumed to be absorbedin other items. The disposal of surplus earth and debris also
similarly treated. The disposal of surplusearth and debristo be done to disposal area of
the municipality and free of cost.
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All the mateials ofconstruction shdl be gotapproved fom the prgect mangement
consultant. All test reportsamples as reuired shall be submitted. Rgected materials
shal be removed fom site immediately. A material shall be branded and of 1st
quality. Only poteble watershall be wsed for concreting.

The cost of water, power for construction shall be the responsibility of the
contractor. The contractor shall arrange the communication facilitieslike internet, fax,
typing for contract administration.

The contractor shall document the work by way of photograph of the progress of
work. The contractor shall cooperative with other agenciesworkingat site.

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
internaional federation approved synthetictennis court

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 duringrains, workingat all height depths, and locationsetc.

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 isales
pertainingto labour without any loss of time.

The contractor to give undertaking while submitting the tender that he has visited
the site and noted the site conditions. He is also familiar with working conditions of
Kerala and has recessary resources to deal with the site situation that may arise
during the progress of the work. He will akide by rulesand regulations of the Govt. of
Keralaand contract labour Act.

Any isaue 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 engagehighly skilled workersandother categoryof

workersfor the contract. No claim shall be entertained for damageto

material, loss of time dueto local conditions, rainsetc.

Esalation clause is not applicable to this contract.

All the business risks are presumed to be absorbedin the ratesand price quoted by the
contractor.

Nothingshall be paid extratowardsincrease in Taxes, foreignexchange ratesetc.
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TECHNCAL SPECIFCATION
ACRYLIGURFACESENERAL
Introduction :

These specifications shall apply to all such road works as are required to be
executed under the Conract or otherwise directed by the Engineer-in-Charge
(hereinafter referred to asthe Engineer). Inevery case, the work shall be carried out
in acaordance with the latest edition of § Soecification for Roadand Bridge Works §
of Indian Road Congress to the satisfaction of the Engineer and conform to the
location, dimensions, lines, grades and cross-sections shown on the drawingsor as
indicated by the Engineer. The quality of materials, processng 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 Secifications desciibe 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 employedand the instructionsof the Engineer are to be fully complied with.

Definitions:

The words like Corract, Cortractor, Engineer (synonymous with Engineer-in-
Charge) Drawings, Government, Works, Work site used in these Spedfications shall
be considered to have the meaning as understood from the definitions of these

terms givenin the General Conditions of Conract.

The following abbreviationsshall have the meaningasset forth below :

AASHTO : American Association of Sate Highway and Transportation  Officials

ASIM : AmericanSociety for Testingand Materials.

BS :British Sandard published by the British Sandardsinstitution
CBR . QidorniaBearingRdio

IRC . dirlan Roads Congress

IS :Indian Sandard published by the Bureauof Indian Sandards

Materialsand Test Sandards:

The relevant standards for materials, as well as the testing procedures, have
been indicated at appropriate placesin the Specifications.
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SOOREOCFWORK:

The work to be carried out under the Cantract shall consist of the various items as
generally desciibed in the Tender Documents as well as in the Bill of Quantities
furnishedin 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 drawingsand orders
that may be issued by the Engineer from time to time. The smpe of work shall
include compliance by the Conractor with all general conditions of contract,
whether specifically mentioned or not in the various the clauses of these
specifications, all materials, gpparatus, 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
acaommodation for the staff and workmen, with adequate sanitary arrangements,
the effecting on maintenance of all insurances, the payment of al 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 asmay be
required on completion of works safety of the public and protection of the works and
adjoiningland.

The contractor shall ensure that all actions are takento build in quality assaurance 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
deemedto be coveredin the scope of the work.

The Conractor shall furnish at least 15 days in advance his progranme 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 proposesto 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 Cortractor will, however, rest on the
Contractor, irrespective of any approval given by the Engineer.

Gonstrudtion Equipment :

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

a) The Cortractor 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 dficiency and shall be operated and
maintained at al timesin amanner acceptableto the Engineer;

¢) All the plant/equipment to be deployed on the works shall be got approved from
the Engineer for ensuring their fithess and efficiency before commencement of
work ;

d) Any material or equipment not meeting the approval of the Engineer shall be
removed from thesite forthwith ;

e) Noequipment will be removed from site without permisson of the Engineer ;
and

f) The Cortractor shall also make available the equipment for site quality
control work as drected by the Engineer.

GONTRACTDRAWINGS

The Cortract Drawings provided for tendering purposes shall be ascontained in the
Tender Dacuments and shall be used as a reference only. The Cortractor 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, asmay be found atthe site and complexities
of work involved during actual execution/ construction.

The tendered rates/prices forthe work shall be deemed to include the cost of
preparaion, supply and delivery of al necessary drawings, prints, tracings and
negatives which the contractor is required to provide in acomrdance with the
contract.

The Cortract drawings will also include any other drawings which the Engineer may
isaue 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 Cantractor of his
responsibilities orliabilitiesunder the contract.

STEINFORMATION:

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

The location of the works and the general site particularsare asgenerally shown on
the Ste plan/ Indexplanenclosed with the Tender Documents.

Whereasthe right-of-way to the road works shall be provided to the Cmtractor 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 Cortractor has inspected the quatrries, borrow areas etc.
before quoting his rates for the work to assess the availability of construction
materialsin required quantity and quality.

8.0 Settingout :

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 Egineer. Checks must be made on these Bench Marks once every month and
adjustments, if any, got agreed with the Engineer and recorded. Ato-giate record

of all Bench Marks including approved adjustments, if any, shall be maintained by the
Contractor andalso 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 cresections 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 referencedainmanner 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, andreedule 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 kevstage, 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 maek 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 erified 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 alonghe road and shall submit to the Engineer for his approval, a
profile along the road centre line and cressctions at intervals as required by the
Engineer.

After obtaining approval of the Engineer, work on earthwork can commence and the
profile and crossections 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, theContractor shall make arrangements toestablish these points.
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in the opinion of the Engineer, design modifications of the centre line or grade are
advisable the Egineer 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 crossections accordingly as many times as required. There will
be no separate payent 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 patpsrto

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
Contractorfor 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 indiated 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
[ 2y GNI OG0 2aNI2aF YESAING2ARY 3 d | OO0O2NRAy It e&sx GKS [ 2yl
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 alterationspon 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 -@vdination. During the period of the Works,

the Contractor shall haveonobjection 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 relevat 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 measuresasonably 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 pajproval 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 mn extra
payment shall be made for the same.

PRECAUTIONS FOR SBBERDING THE ENVIRONMENT
General :

The Contractor shall take all precautions for safeguarding the environment during the
course of the construction of the works. He shall abige all laws, rules and
regulations in force governing pollution and environmental protection that are
applicable in the area where the works are situated.

Borrow pits for Embankment Construction :

Borrowpits shall not be dug in the rightay of the rad. The stipulations in Clause 305
of MOST Specifications shall govern.

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 dpara shall be
undertaken within the purview of the rules and regulations in force.

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 sedimatation and pollution of natural water courses, ponds, tanks and
reservoirs is avoided. The stipulations in Clause 306 of MOST Specifications shall
govern.

Pollution from HotMix Plants and Batching Plants :

Bituminous hotmix plants and concrete batig 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 fultgponsible for any claims for damages
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caused to the owners of property, fields and residences in the vicinity.
Substances Hazardous to Health :

The Contractor shall not use or generate any materials in the works which are
hazardous to the health of psons, 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.

Use of Nuclear Gauges:

Nuclear gauges shall besed 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.

The Contractor must take all reasonaldteps to minimize dust nuisance during the
construction of the works.

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 theworks 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 hjjhways shall be immediately cleared by the Contractor.

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 debri&hall 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.
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equipment shall be made good without any extra cost.

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.

Traffic Safety and Conol :

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 theEngineer.

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 sirtyifg 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 trafficllsha 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.

Oneway traffic operation shall be estadlied whenever the traffic is to be passed
over part of the carriageway inadequate for tdane 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 traffittie 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.

120 Methodology and Sequence of work :

Prior to start of the constretion 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. Praggmme 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 approaed ghall
be submitted by the Contractor at no extra cost.

150 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 atahsity 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 incidenthktovork.
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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 orface 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 thedmsse

is to be blinded and / or surface dressed should the bam&se 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 ofrkvehall 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 natdfebe
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 ftile Materials, Engineers one from the
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samples. The remaining space shall be provided for the installation of equipment,
laboratory tables and cupboards, working space darrying 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 min size and a fume chamber. The furnishing in each of two
offices of the Materials Engineers shall be providedhe 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 eleagtt 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 :

() Oven- Electrically operated, thermostatically controlled,
range upto 2008C sensitivity AC 1 No.
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(i) Platform balance 300 Kg. capacity 1 No.

(iii) Balance 20 Kg. capactelf indicating type 1 No.
(iv) Electronic Balance 5 Kg. capacitgwgacy 0.5 gm 2 No

Water bathelectrically operated and thermostatically
(V) controlled with adjustable shelves, sensitivi§C1 1 No.

(vi) Thermometers :
Mercury-in-glass  thermometer
range Oto 250°C

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

upto 300C 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,gstlemortar, 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 :
() Riffle Box 1 No.
(i) Atterberg Limits (liquid and plastic limits) determination

apparatus 1Set
(i) 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) Posthole 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 1Set
(x) Standard measures of 30, 15 and 3 litres capacity

along with standard tamping rod. 1Set’
(xi) Califania Bearing Ratio test apparatus 1 Set
(xii) Unconfirmed compression test apparatus 1 Set

For bitumen and bituminous mixes :
() Penetrometer with standard needles 1 Set
(i) Riffle boxg small size

1 No

(i) Centrifuge type bitumerextractor, hand operated,

complete with petrol/commercial benzens 1 Set
(iv) Marshall stability test apparatus, complete with all

accessories 1 Set
() Field density bottle along with cutting tray, chisel, 2 Nos.

hammer and standard sanc
(vi) 3 m straight edge 1 No.
(vii) Camber board 1No
(viii) Core cutting machine with 10 cm dia. diamond cutting

edge 1 Set
(ix) Vacuum pump and 3 specific gravity bottl 1 Set

For cement and cement camete :
() Vicat apparatus for testing setting times 1 Set

(i) Slump testing apparatus 4 Sets

[17] Compressin and Flexural strength testing
machine of 200 tonne capacity with additional
dial for flexural
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(1)

Testing

No.

(ii)

NeedleVibrator

N =

Nos.

(iii)

Air Meter

1No.

(iv)

Vibrating hammer for vibrating dry mix as for Dry Leg

Cement concrete subase

1No.

Note : The items and their numbers listed above in this Clause shall be decided by the Engineer

as perrequirements othe 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.

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

EARTHWORK EXCAVATION
SPECIFICATIONS

waterways, in accordance with the requirements of these Specifications anihdw

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 tpesais 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 :

21 Setting Out :

After the site has been cleared the limits of excéwatshall 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, lnogtar, 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 Enginesy Hre 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

aKlFftft 0S
designated locationsof re-use in covering embankment slopes, cut slopes, berms and
other disturbed areas where reegetation is desired. Prior to stripping the topsoil, all

Tender
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trees, shrubs, etc. shall be removed along with their roots, with approval of the
Engineer.

2.3 Excavatbn - 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 utilizasl 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 speified 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 removedaddilling

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 suitatalterial

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
demonstrae the efficacy of the type of equipment to be used before the
commencement of work.

25 Rock excavation :

Rock, when encountered in road excavation, shall be removed upto the subgrade top
level or as otherwise indicated on the drawings. Where, howevertabies 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 ouwit thatpoint

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 gabby 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 Engindatwithstanding 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 bhalhken 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 Contraot 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 fiting up of (I) road way embankment,

(i) the existing pits in the rigkaf-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, rifQketc. 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 leadral disposed of at places shown and as directed by
the Engineer.

1.8  Backfilling :

Backfiling 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 settlemein 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 formatbn which serves as a subgrade, shall be prepared to receive the sub
base / base course as directed by the Engineer.
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3.14

Tender

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, 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 replacdl 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.

Measurements for Payment :

Excavation for roadway shall be measured by taking cross sections at suitable intervals
in the original position before the work staréd 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, th@umes 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 agately 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 sectioeakurements 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 volumescalculated in

this manner for excavated material other than rock, deductions made will be to the
extent of 16 per cent of stacked volumes.

*k%k
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SECTION1

CONCRETE WORKS
1.0 CONCRETEENERAL

11 Scope

1.1.1 This section gives the technical requiremeror 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 &rhito;
RSTFAYAGAZ2YAT /2y 0Nl Ol2NNRa NBaLRyaAoAftAGAS
construction programme; quality control; materials; testing; site
transportation and accommodation; temporary works; maintenance and as
built drawings.

1.2 Building Regulationsind Authoritative Standards and Codes of Practice

1.21 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 requiretseare 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 ardésashall be as per,
but not limited to the list given below :

1S:383 : Coarse and fine aggregate from natural
sources for concrete.

1S:432 : Specification for mild steel, medium tensile ste
bars and hard drawn steel wire for coete
reinforcement.

1S:455 : Portland slag cement

1S:456 : Code of practice for plain and reinforced
concrete.

1S:457 : Code of practice for genere construction

of plain & reinforced concrete for dams & ott
massive structues.

j : Method of test for strength of concrete

1S:650 : Standard sand for testing of cement
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1S:1199

1S:1200

1S1489

: 1566

11786

11791

11834

: 1838

: 2062

: 2074

2204

: 2210

: 2386

12430

2438
: 2502

: 2505

Methods of sampling and analysis of
concrete

Methods of measurement of building
and civil Architect /Enginearg works

Portlandpozzolana cement
Fly ash base& Calcined clay based

Hard drawn steel wire fabric for
Concrete reinforcement

Specification for coldvorked steel higt
strength deformed bars for concrete
reinforcement

Batch type concrete mixers.

Hot applied sealing compound for joi
in concrete.

Preformed fillers for expansion
joint in concrete pavements and
structures

Steel for general structural pposes.
mixed paint, air drying, red

Ready oxide

-Zinc, chrome priming.

Code of practice for construction of

reinforced concrete shell roof.
fo
Criteric r  the design of

reinforced concrete shell structures @
folded plates.

Methods of test of aggregates for
concrete

Methods of sampling of aggregates fi
concrete

Roller pan mixer

Code of practice for bending and fixir
of bars for concret reinforcement.

Concrete vibrators- immersion type
75

Chief Engineer



: 2506

12514
12571

12722

: 3025

: 3067

: 3370

13414

IS :3558

IS:

IS:

4031

4082

IS: 4326

Tender

: 4656
14671

14925
14995

General requirements for screed boa
concrete vibrators

Concrete vibrating tables

Code of practice for laying-situ
cement concrete flooring

Portable swing weigh batchers for
concrete (Single and double bucket

type)

Methods of sampling and test
(physical and chemical) for water anc

waste water.
Code of practice for general design

details and preparatory work for damp
proofing & water proofing of buildings.

Code of practice for concrete
structures for the storage of liquids.

Code of practice for design and
installation of joints in
buildings.

fo
Code of practice r use of

immersion vibrators for consolidating
concrete.

Methods for physical tests for hydraulic
cement.

Recommendation on stacking and
storage of construction materials at site.

Code of practice for earthqua
resistant design and construction of
buildings

Form vibrators for concrete.

Expanded polystyrene for thermal
insulation purposes

Batching and mixing plant.

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

1S: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
concete.
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.

Specification fosuper

IS : 6909 : suphatedCement.

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 : Specificaibn 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 malkng, curing and determining compressiv

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

IS :12118

1S:1220

1S:12269
1S:12600
SP:23

SP:24

1.2.3

1.2.4

125

Code of practice for composite constrtion in
structural steel and concrete.

Two part polysulphide based sealant.

Code of practice forprovisionof water Stops at
transverse contraction joints in masonry and
concrete dams.

53 Grade ordinarydttland cement.
Low heats Portland cement.
Handbook of concrete mixes

Explanatory Hand book on Indian Standard code
for plain and reinforced concrete(1S:49878)

The Contractor must understand thoroughly any suauieements 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.

If the Contractorwishes 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 ke tdiscretion 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.

The Arbitect/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 notigeé the Contractor of his
responsibilities in these respects.

1.3 Preliminary Information from Contractor

131

Tender

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

a) Saurce of supply of all aggregates / concrete / bricks / solid & hollow
blocks
b) Source of supply of cement
0 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 inargc impurities of aggregates and
water

0) Results of tests drying shrinkage of aggregates

h) Source of supply of reinforcing steel

i) Test certificates for reinforcing steel

) Types of water bars

k) Types of joint fillers and sealant

) Positions of all construin joints

m) Types of form work
Bar bending Schedules

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

Use of Concrete

151 No concrete of any grticular 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.

Approvals

161 A minimum of 14 workingdays 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, shute
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 Consultanthe 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 stofethe
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 whepansible
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. whatsdeyer
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 TheContractor 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/Congtant.

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, shrinkageharacteristics 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 Contta®tll a 20y
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 embetigepports 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 sourcesafpply of any material from that
initially approved by the Architect/PMC/Consultant without the prior written
permission of the Architectural & Engineering Consultants.

19 Supervision

1.9.1 The Contractor shall employ competent personnel whose first duty withb
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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1101

Safety and Site Conditions

The Contractor shall strictly follow, at all stages of work, the stipulation
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 shadibld the Employer blameless.

Quiality Control

1111

1112

1113

1114

Reference shall be made to the accompanyi@gneral Specificationfor
Quality Control Requirements

The Contractor shall submit to the Architectural & Engineering Consultants,
within 14 days of award, au@lity 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 Subcontractors. The Quality Manual shalclimde a Project Quality
Plan. The Quality Manual shall be reviewed by the Architect/PMC/Consultant
and, upon acceptance, shall be implemented by the Contractor.

The Contractor shall submit to the Architectural & Engineering Consultants,
within 14 days ofhward, 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 listedunable 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.

The Contractor shall emlish, 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 thitem shall be
included in the Quality Manual.

MATERIALS

General

211

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 satisfa@h 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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213

214

215

216

217

After specific materials have been apted, the source of supply of such
materials shall not be changed without prior approval of the Architectural &

Engineering Consultants.

Any material considered being sskandard, or not upto satisfaction of the
Architectural & Engineering Consultanshiall not be used by the Contractor
and shall be removed from the site immediately.

Representative samples shall be procured by the Contractor and submitted to
the Architect/PMC/Consultant for approval before bulk procurement. The

approved representatey samples
Architect/PMC/Consultant for future comparison and reference.

shall be retained by

the

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.

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 arrangments shall be subject to the approval of the Architectural &
Engineering Consultants. Any material rendered unserviceable during the
/ 2y 0N OG2NDRa Odzadi2Rex akKklff 0S
determined by the Architectural & Engineering Goltants.
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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 considexd defective by
Consultants, shall not be used and shall be removed immediately and the cost

GKSNB2Fs &acKkl ff
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the Architectural & Engineering
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maintain up to date accounts of receipts, issue andbe¢ (stock wise) of all

materials.

Cement

221

Type of Cement

the Architect/PMC/Consultant.

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

I. High strength ordinary Portland cement (Grade 43) conforming

to 1S: 8112.

Il.  Portland Bzzolana cements conforming 1889.
I1l. Portland slag cements conforming to IS: 455.

2.2.1.2 Unless otherwise specified ordinary Portland cement of 43 grade
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2213

2214

2215

conforming to latest 1IS8112 shall be used for all concrete works.

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

White or coloured Portland cement shall comply with physical

requirements of 1S 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.

Supersulphate and high alumina cemieshall not be used in any
part of the works unless specified.

2.2.2 Certification and Testing of Cement

2221

2222

¢CKS /2yGNIOG2NJ akKltt 200lFAY | YIydzZFI O
accordance with the appropriate standard for each consignment of

cement delivered tahe site and shall immediately forward these

certificates to the Architect/PMC/Consultant for his retention.

b2igAGKAGF YyRAY3 0KS YI ydzF I Ol dzZNB N &
Architect/PMC/Consultant may require that any cement delivered

to the site, or elsewhere fause 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

Tender

2.2.3.1 Cement of differat types and manufacture shall not be mixed one

2232

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 sebberb

of the manufacturer or in approved bulk containers.

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, $all 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, rage
under tarpaulins shall not be permitted. Cement delivered in bulk
shall be stored in a weather proof silo.
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2233 Each consignment of cement shall be clearly identified, stored
separately with clear identifiable stack number and used in
chronological oder of receipt ie. the first received being first used.

2234 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.

2.24 Inspection of Cement

2241 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 acceptipitequirements.

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

2244 . dzt | OSYSyid aklff 0S dzaSR 2yt e
approval in writing has been obtained. Bulk cement shall conform in
all respects to the glevant clauses above. Automatic weighing
equipment shall be used for weighing the cement to be added to each
batch.

2.2.45 Cement for use in all concrete floor slabs and beams shall be
obtained from a single source to maintain uniformity of colour.

Aggregaes for Concrete

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 docrete
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, claynps, 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 watesluble 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 considerexpiable 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 withd2386 and IS 383 in respect of impigs
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 wight
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 precast concrete, concrete for special purposes and water
proof cancrete.

2.3.1.6 For reinforced concrete work, aggregates conforming to 1S:383 & 1S: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 farthe 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/Consultant. Sand and
crushed rock shall be prepared for use by such screening or washing, or both,
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2319
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as necessary to remove all objectionable foreign matter at contractors cost.

Fine AggregateFine aggregate shall mean aggregate which passigh IS
Seve 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. Machimade sand will be
acceptable provided the constituérock/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 Tablel of IS : 3831970 and thdineness modules shall range
between 2.60 to 3.20.

Table¢ 1
IS Sieve Percentage Passing
Designation Grading | Grading | Grading | Grading
Zone | | Zone Il | Zonelll [ Zone IV
10 mm 100 100 100 100
4.75 mm 9C-100 | 9C-100| 9C-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

Coarse AggregateCoarse aggregate shall mean aggregatavioth 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 2 of IS : 383 1970 It shall be obtained from
crushed granitetrap, 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 ather 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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Tableg 2

IS Sieve A B
Designation % Passing for single sized aggregate of % Passing of graded
nominal size aggregate of nominal size
63 mm 40 20 16 |125] 10 40 20 | 16 125
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
Designation % Passig for single sized aggregate of % Passing of graded
nominal size aggregate of nominal size
63 mm 40 20 16 |125]| 10 40 20 | 16 12.5
mm | mm | mm |[mm|mm | mm | mm [ mm mm
100 100
10 mm 0-5 05 | 0-20 | 0-30 |0-45| 85- | 10- | 25 | 30- | 4085
100 | 35 55 | 70
4.75 mm - - 0-5 05 |0-10|020(| O5 |0-10|0-10| O-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
postion without segregation, and without the use of excess water content.

2.3.1.11 Aggregates for water proof concrete shall be raorous not subject to
internal movement, change in volume, shape or structure and suitable in
every respect for use in water proof aete.

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

2321

2322

A minimum of 14 working days before the commencement of any
concrete  work, the Contractor shall forwhar 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.

The Architect/PMC/Consultant shall be given advancéice of any
alteration in the source of supply of aggregate.

2.3.3 Certification of Aggregates

2331

2.33.2

2333

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

Samples of aggregates of different sizes or typlall 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.

Notwithstanding any certificate of compliance the
Architect/PMC/Consultant may at any time g 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 sllabe commenced until the Contractor has
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2.36

2.3.7

Tender

2342

2343

2344

demonstrated to the satisfaction of the Architect/PMC/Consultant that the
samples comply with this specification.

The samples approved by the Architect/PMC/Consultant shall be
representative of the grading and geral quality of the aggregate delivered
during the course of the work.

Graded aggregate as recommended / shown in Table 2 in the document,
only shall be used for all R.C.C. Works.

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.

Testing of Aggregates

2351

2352

Tests shall be carried out on samples obtained from the delivered aggregates
taken at intervals required by & Architect/PMC/Consultant in accordance
with 1S : 2386. Tests shall be carried out in the presence of the
Architect/PMC/Consultant and to the expense of the Contractor.

Should a sample fail to comply with any of the tests the
Architect/PMC/Consultant ma 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
Archtect/PMC/Consultant shall be removed from site forthwith.

Grading Aggregate

236.1

2.3.6.2

2.3.6.3

Aggregates will be subjected to sieve analysis to IS: 2386, and the limits of
acceptance are as showin Table 1 and 2 in the document. The
Architect/PMC/Consultant may reqei 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.

The Contractor is to provide a set of IS sieves and weighing equipment with
accuracy to 0.5% of the masbktest sample and carry out sieve analysis to IS :
2386 on site as required by the Architect/PMC/Consultant at the expense of
the Contractor.

The Contractor shall carry out sieve analysis for coarse and fine aggregates at
the minimum of one per week ataeh 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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Water and Ice for Concrete

24.1

242

243

244

245

2.4.6

Water for use in mixingrad 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 miximgncrete. 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.

In case of doubt regardindevelopment of strength, the suitability of water
for making concrete shall be ascertained by the compressive strength and
initial setting time tests specified in 1S:456.

The Architect/PMC/Consultant may require that any water be sampled and
tested at he 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.

The Contractor shall produce test results of water proposed to be used on the
job for approval by the ArchitectMC/Consultant before using for concrete
works.

Water for use in mixing with cement shall neither be hotter thart@mor
colder than 5C at the time of mixing.

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

Measures for Controlling Alkali AggregateReactin

251

252

253

Measures to control the occurrence of alkatigregate reaction (AAR) in
concrete shall be submitted to the Architect/PMC/Consultant for approval. In
the ab®nce 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 subjial to moisture ingress throughout its
design life.

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

The equivalent sodium oxide (M2 content of the concrete shall be
determined in accordance with the following steps :

The equivalent N#D shall be calculated by the expression :
EquivalentN&D=A+B+C
90

Chief Engineer



2.6

Tender

Where;

2532

2533

2534

2535

2.5.3.6

is the sum of the acidoluble alkalis (expressed as equivalent@®a
of cement, admixture and water

is equal to 1/6 the total alkalis of pulverised fuel ash (PFA) (expressed
as equivalent N#D) and

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

The acigsoluble alkali content of the cement shall be determined in
accordance with IS : 4032 @rshall be taken as the average of the

latest 25 daily determination of equivalent sodium oxide plus twice
the standard deviation of the results.

The acid soluble alkali content of admixtures shall be determined in
accordance with IS : 4032.

The acidsoluble alkali content of water shall be determined in

accordance with American Public health Association (APHA) 17 ed.

1989) Sections 350R and 350Na.

The total alkali content of the PFA shall be determined in
accordance with IS : 4032 and shallthken as the average of 25

weekly determination plus twice the standard deviation of the
results.

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

2.5.4 Test Certificates and Calculations

2541

Admixtures

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.

2.6.1 No adnixtures of cements containing additive shall be used in concrete unless
specified or approved by the Architect/PMC/Consultant. Such approval will

y2i

68 IAGSY dzyt $4a Ay G(KS ! NOKAGSOGKEt al K/

to the density or quality of th concrete will result. Additives so approved

aKFft 0S dzaSR aUGNROGEte Ay FOO2NRIYyOS

and written instructions. Admixtures should not have detrimental effect on
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reinforcement.

2.6.2 The Contractor shall obtain the written pproval 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 submibe following details of any admixtures or cement
containing additives for approval before using :

NIFYR YIEYS YR YIydzFlF OGdzZNENRa € AGSNF (dz2NB

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

Method of adding to the catrete 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 theerdd@ious
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 1S: 9B0and 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 s&al 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 accareamith
the drawings or similar approved by the Architect/PMC/Consultant and shall
0S LIXIFOSR Ay I O02NRIFYOS gAGK GKS Y ydzZFI Ol
written instructions.
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2.8.2 Joint sealants shall be as described in the drawings, or similar approved by the
Architect/PMCjConsuItgnt and shaIIAbev used stArictva in accordance with tbe A
YIydzZFl OGdzZNENRA NBO2YYSYyRIFIGA2ya FYR gNAGOHSY

2.8.3 Poured joint sealing compound shall be a hot poured rubber bitumen
compound complying with the requirements of 1S: 1580B&: 2499 unless
otherwise specified.

2.9 Water Stops

29.1 Water stops shall be either metallic like copper or foatallic 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 AreityPMC/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 orresir
base membraneuring 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 / nf by a mechanical sprayer withw 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 completeoverage 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.

2.104 Concrete curing compound for carriage washall be a nopigmented liquid
resin or waxresin 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.

2.105 The Contractor shall supply test certificatpsepared 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 Dampproof Membranes
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2111 Dampproof Membranes (DPM) generally for use below +smspended
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 accordanceith the manufacturers printed instructions.

3.0 CONCRETFEVORKMANSHIP
31 Steel Reinforcement

3.1.1 Refer separate specification given elsewhere.
3.2 Form work and False work

321 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 respsible 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 cocrete. 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 dghuttering.

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 dimimnal
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
0 Wind loads

3.2.1.5 All form work shll 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 destrin
this specification or on the drawings.

3.2.16 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 beemoved 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 svood
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.

3218 Staging, unless specified otherwise, shall generally be of mild
steel tubes, steel beams and channels etc.

3.2.19 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 fermed 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 cate
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, plywoodshuttering 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 tomen, equipment, etc. Vertical member or props should not
be supported on an wpropped 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
Arcth 1 SOlGkt a/ k/ 2yadZ GFydiQa | LILINR DI €
/| 2y GNI OG2NDa &aO0OKSYS adzooYAUGOISR f2y13

3.2.1.13 To achieve the desired rigidity, ample studs, braces, bolts, spacer
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3.2.2

3.2.3

3.2.1.14

3.2.1.15

3.2.1.16

32117

3.2.1.18

blocks, wires, clamps, ties, straps, shores, etc. shall be useado
the form in proper position without undue distortion.

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.

Provision shall be made for traffic on form work not to bear directly
on reinforcng steel.

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.

In case of masonry moulds, the use of chickerasimor fibre
reinforcements in the top surfaces will help in making the mould
last longer for higher efficiency.

In the case of cored units can be created either by an extrusion
process, by inflated tubes, Mild steel tubes, timber, cardboard /
hard pape or any other materials.

Precambering 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 exce&s0 m.
Cantilevers shall be set with an upward camber at end of span of 4mm
per 1.0m. Precamber of 40 mm at mid span of flat slab shall be
provided.

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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324

3.25

3.2.6

3.2.7

3.2.3.2 The Contractor shall use grout checksall 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.

Internal Metal Ties for Form work

3241

3.24.2

3.24.3

3244

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 embeddeghetal part shall have less cover
than that indicated for adjacent steel reinforcement.

Internal metal ties in fair faced concrete work shall be arranged in
an approved neat, regular, consistent pattern throughout the work.

Details fo internal metal ties shall be submitted to the
Architect/PMC/Consultant for approval well in advance prior to
their use in the works.

The Architect/PMC/Consultant may at his discretion allow the
Contractor to use tiolts running through the concretand the
Contractor shall decide the location and size of suckotks in
consultation with the Architect/PMC/Consultant. Holes left in the
concrete by these tibolts shall be filled as specified by the
Architect/PMC/Consultant at no extra cost. Nodhgh tie will be
permitted in all liquid / earth retaining walls / slabs, basement walls
etc.

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 withan approved material to form a grodight joint.

Sloping Form Work

3.2.6.1 When concrete is to be deposited to a steeper slope thahfidn

the horizontal top forms shall be used to enable the concrete to be
properly compacted.

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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3.2.8

3.29

shall be provided with puddle flanges and hydrophilic caulking
compounds as specified on the drawings.

3.2.7.2 The Comtactor 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 passe
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.

Approval of Form Work

3.2.8.1 For each concrete pour requiring form work propping, the Cactor
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 giverllsim no
way relieve the Contractor of his responsibility for the safety or
adequacy of such form work for its purposes.

Coating of Form Work

3.29.1 The inside surface of forms, except for permanent form work, or
unless otherwise agreed by the Architect/PNDGhsultant, 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 be applied.

3.29.3 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 cacdance with the
YIydzZFl OGdzNBENRaE AyaaNdzOGAizya FyR &KIFff
reinforcement or prestressing tendons. Different release agents
shall not be used in form work to concrete, which will be visible in
the finished works.

3.29.4 Care should be t@n 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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3.210 Cleaning of Form Work

3.2.10.1 All rubbsh, 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
completad.

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

3.2111 Concreting shall not commence until the
Architect/PMC/Consultant has had an oppority to inspect the
form work and any enclosed reinforcement and given his
approval to commence concreting.

3.211.2 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

3.2.121 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/Gatiant before
removal of any form work. The time at which the form work is
NEY2@SR akKlftf o06S G4KS /2yiNIOl2NNna NBa
minimum periods between completion of any concreting and
removal of forms as given below :

3.2123 In normal circumstanceforms 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 claus®. 11.3 of 1S:45&000.

Tablec 3
Minimum Period
Type of Formwork Before striking
formwork
a) Vertical formwork to columns,walls,beams 16¢24h
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 ieutrately 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 cementaind 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 tie 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
I NOKAGSOlkt al/ k/ 2y adz lingdiieiiting.INSSYSy i akKkl f €

3.2.125 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 b&gim 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/PM@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 detrimetal 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 andaecreting of
any damaged or defective work howsoever caused at his own expense. The
use of epoxy for bondi fresh concrete shall be carried out as directed by the
Architect/PMC/Consultant at no extra cost.

3.2.12.10If 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 positio
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
NELX I OSR AYYSRAIFIGSte& akKlff o0S adzzeSOd G2 F
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approval.

3.2.12.11No construction lads shall be supported from any -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

32131

3.2.132

The ©ntractor 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 e surfaces treated as specified herein before.

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 offflecathe 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 prform its function, then it shall not be used again and is to be
removed from site.

3.2.14 Nominal Cover to Reinforcement

32141

Nominal Cover

Nominal cover is the design depth of concrete cover to all steel
reinforcement, including links. It is the dimensiarsed 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 normakight aggregate concrete
which should be provided tall reinforcement, including links depending on
the condition of exposure described given in Table 16 of IS 2060

Tablec 4

Table 16 of IS 4562000 Nominal Cover to Meet Dur ability Requirements.

Nominal Concrete Cover in
Exposure
mm not less than
Mild 20
Moderate 30

Tender
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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 dball
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.

33.1.2 Should any correte 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 sugsubstandard concrete which
shall be replaced wi K  OOSLJil 6t S O2y ONBGS | ¢
expense.

3.3.2 Samples of Finishes

3.321 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 horizontad aertical 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 Faed 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 appzed.

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 dislouration. Thdinish 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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3333 Isolated blow holes not exceeding l@mdiameter 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 Abruptirregularities shall not exceed 2mm.
3.34 Rough Board Finish (FO0)

3.3.4.1 Where rough board finish (FO) 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 befor
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.

3.34.2 The number of uses of form work linings will be limited to
their ability to provide the require finish.

3.34.3 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/PMC2Oy a dzf G y i Qa
approval, using a sponge rubber faced float Discolouration will not
be permitted.

3.3.5 Worked Surface Finish

3.35.1 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.

3.35.2 Type Ul : 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.

3.35.3 Tye U2 : After the concrete has stiffened sufficiently, the type Ul
finish shall be floated by hand or machine sufficiently just to
produce a uniform surface free from screed marks.

3.354 Type U3 : When the surface moisture liisappearecand the
concrete stifened 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.

3.35.5 The following methods may also be specified in coajion
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 smoothtextured
surface

c)  Scratch with a stiff brush to give a slightly roughened
even texture

d) Tamp wih 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 finigthout the
prior approval of the Architect/PMC/Consultant.

34 Construction, Contraction and Expansion Joints
34.1 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
S0 as to minimise the possibility of the occurrence of shrinkage cracks

Table 5 Indicative Acceptable Spacing of Construction Joints

Element Maximum Area Minimum
(m? Dimension(m)

Waterproof concrete walls 25 5
Waterproof concrete slabs 100 10
Slabs with major restraint at both enq 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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34.2

343

3.4.4

3.4.6

34.7

3.4.8

3.4.9

3.4.10

34.11

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 boad shall be made in sections with half round indentations in the
joint faces for each bar.

2 KSNB GKS /2y iGN} OG2NDa LINPLR2ASR O2yalNHzOUA

to the reinforcement, he shall provide full revised details for the
Architect/PMC/Consultats approval a minimum 14 working days prior to
commencement of the works.

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.

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 shdde 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 ¢g&tminimum
period of 4 hours after casting) the coarse aggregate shall be exposed
by the use of water jet and stiff brushing or an-aird-water jet.

b) After final set has taken place (a minimum period of 4 hours after
casting) the laitance shall be remaland coarse aggregate shall be
exposed by bush hammering taking care not to loosen the aggregate
in the face of the concrete matrix.

The Contractor shall ensure the surface of the construction joint is coated
with approved polymer bonding agent prior ¢oncreting afresh immediately.

At least 72 hours shall be left between completion of concreting one bay and
the start of concreting any adjacent bay.

Panels of walls and slabs shall be cast in such a sequence as to minimise and
control the effect of Brinkage at construction joints.

Form work to construction joints shall be rigid and shall accommodate
projecting reinforcement without bending or displacement.

Where kickers are cast at base of walls and columns, these shall be cast
monolithically wit 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 Dawings.

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
Archtect/PMC/Consultant.

Concrete Mixes
3.5.1 General

35.1.1 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, B4:1:3:6 or 1:2:4. The proportion
referred to is by weight (mass). Designed mix concrete is denoted
by grade such as #0,M-25,M-30,M-35 etc. where M refers to
mix and the number to the characteristic strength of concrete in
N/mm? to be established by 28ays of 15 cm works cube tests.
The particular mix to be used shall be as described in the Contract
or on the Drawings.

3512 The characteristic strength of Designed Mix concrete with
any type of cement shall be the 28 days cube strength below
which not more tlan 5% of the test results are expected to fall.

35.13 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.

3514 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 cacrete, 40 mm aggregate may be approved.

35.15 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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35.1.6 The cement content not ingtiing fly ash and blast furnace
slag in excess of 450 kgirshould 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 incased risk of damage due to alkali

silica reactions.

Tablec 6

Table 5 of IS 456 2000 Minimum Cement Content, Ma ximum WatgEement Ratio and
minimum Grade of Concrete for Different Exposures with Normal Weight Aggregate of
20mm and Nominal Maxiram 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
i) | 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 coorete 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 andllasuch concrete shall be mixed in a
mechanical mixer. Proportions for nominal mix concrete shall be
according to TabK® of IS: 45&000. In addition, standard
proportion by volume shall be used wherever specified.

3.5.2.2 In proportioning concrete, the cemershall 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 allowaa shall be made for bulking in case of
volume batching, in accordance with 1S:2386 (fidxt 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 datahall be maintained properly, to the satisfaction of
the Architect/PMC/Consultant

Tablec 7

Table 9 of IS 456 2000 Proportions for Nominal Mi x Concrete

Grade of | Total Quantity of Dry aggregate by| Proportion of fine aggregate
Quantity of

Concete 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,maxl

aggregate kg.

M5 800 Generally 1:2 but subjectto| 60
M75 625 an upper limit of 1:1 %2 and a| 45
M 10 480 lower limit of 1:2%2 34
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 impproved weight batching equipment of
adequate capacity. Such equipment shall be checked at weekly
AYGSNBLta i GKS /2yiNI OG2Nna SELSyas
within 2%. Certificates of accuracy shall be submitted immediately
to the Architect/PMC/Constant.

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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3.6.3

3.64

water measuring (metering) devices. The mixing shall be continued
until there is a uniform distribution of thenaterials and the mass in
uniform in colour and consistency. If there is segregation after
unloading from the mixer, the concrete should be remixed.

A water / cement ratio shall be maintained to produce concrete of
adequate workability. The workabilityf é&resh 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 Sea 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).

The slump for concrete as determined by slump tests as per IS:
1199 shall not exceed the maximunuisips 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 withou
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/PMCiuiltant.

Nature of
Concrete

Slump in mm

Workability|  Min. Max.

Type of Constructiol

Conventional] Medium 50 100 | All RCC works

Pumpable High 100 150 | All RCC works.

3.6.5

All materials shall be thoroughly motedry 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
digribution 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.
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3.6.6

3.6.7

3.6.8

3.6.9

Prior to the first mix each day being agitated in théxen 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 mixng commences the first batch shall have 10% additional cement.

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 ead 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.

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.

Workability of Concrete

The concrete mix proportions chosen sliie 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.

Pladng Conditions Degree of Workability Slump(mm)

Blinding  concrete,  Shallow| Very low a)Refer IS 1199

sections, pavements using pavel

Mass Concrete Lightly reinforced Low

sections in labs, beams 2575

walls,columns, floors, Hand plact
pavemens, Canal lining, Strip

footings.
Heavily reinforced sections il Medium 50-100
slabs,beams,walls,columns,slipfc
m
work, pumped concrete 75-100
Trench fillin-situ piling High 100-150
Termite concrete Very High b)Refer 1S 9103
3.6.9 The masture content of the coarse and fine aggregates shall be checked by
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3.6.10

3.6.11

3.6.12

3.6.13

3.6.14

3.6.15

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 aggrags IS: 2386 shall be
referred to.

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 #fresh concrete is discharged onto them.

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.

Concrete shall not berdpped from a height, thrown or otherwise
treated so that segregation, udesirable finishes, or defective structural
quality results. The maximum drop shall be 2.1m unless otherwise
approved by the Architect/PMC/Consultant.

No extra water shall be addeto the concrete mix after it has left
the batching plant.

The Contractor shall take adequate precautions to protect concrete
in transit from the effects of the weather.

Pumping of concrete, which will require a special Design Mix, will
only be pernitted 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.

3.6.151 Pumping operation whenever commenced shall proceed
continuousy so as to prevent "cold" joints between placed
sections.

3.6.152 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.

3.6.153 The pump shall have a receiving hopped 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.

3.6.154 Pumping lines shall be of approved metallic type laid to avoid
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3.6.15.5

3.6.15.6

3.6.15.7

3.6.15.8

3.6.15.9

3.6.15.10

3.6.1511

3.6.15.12

3.6.15.13

3.6.15.14

bends.

The Joints in pumping lines shall be sealed tight to prevent
leakages.

Pulsating lines shall be isolated from the structure and shall be
supported from the deck on stands.

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.

All equipment, pump chamber, hoppers, lines and rubber hoses
shall be kept clean at all times. Atild-up in the lines of
material from previous operations shall be cleaned out
preparatory to pumping.

In the event of a breakdown in the equipment causing delay not
exceeding twenty (20) minutes, during which time concrete
cannot be placed, the followg 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 edgeind vibrated into the mass.

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.

The concrete shall be discardedinftial setting of the concrete
has begun in the hopper or discharge lines.

All lines shall be cleaned free of concrete prior to resumption of
pumping after each breakdown

Concrete in the lines shall be pumped at approximately eight (8)
minute intervas 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.

Delivery lines where exposed to hot sun, shall be preedy
covering with bags, wet Hessian or other approved means.
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3.6.16

3.6.17

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 necessargasures and
precautions can be taken. The cost of any additional work caused by these
stoppages shall be the responsibility of the Contractor.

No concreting shall be commenced until the form work and reinforcement
and all other preparations for the pouhave been inspected by the
Architect/PMC/Consultant who shall be given a minimum 24 hours notice.

Placing and Compacting Concrete

371

3.7.2

3.7.3

3.74

3.75

3.7.6

Concrete shall be transported and placed by an approved method which
ensures that there shall be no contamination, segtsan or loss of the
constituent materials.

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 (1a?g once
pumping commences, stoppages shall be avoided.

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.

Concrete shall nobe 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.

For rock surfaces, it shall be ensuredttithe 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 ket 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.

Concree 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 matals 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 andshall 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/Consultanagrees otherwise, fresh concrete shall not be
placed against Hsitu concrete which has been in position for more than 30
minutes unless the #situ concrete has been kept damp with a layer of wet
hessian and protected from the weather.

3.7.8 When insitu concete 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 foruather 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 shbi 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 ball be vibrated unless otherwise specified. Experienced
2LISNF A PS& dzaAy3d AYYSNEAZ2Y (LS GAONF G2NA
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 cltamptype
vibrators without prior approval.

3.7.12 Pacing 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 ksvhen 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 vibratorsshall 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 testlirb 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 placexhd 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 duritige 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/Coreutltshows
signs of initial setting before or during placing, shall not be used an it shall be
NBY2@OSR |4 GKS /2yiNI Oli2NRa SELISyaSo

3.7.20 The Contractor shall take special precautions when concreting in hot weather.
Any form work made of concrete, metal or ethmaterial 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 surfaceping.

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 surfacedal 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 usetl a
tested by an accredited laboratory.

a) 150 mm concrete test cubes

b) Two slump testsr
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¢) Two compacting factor tests

3812

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 ech 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.

Tablec 10

Table 11 of IS 4562000 Characteristic Compressive Strength Cdiamre

Requirement

Specified Grads

Mean of the Group of 4Non

overlapping consecutive
Test results in N/mm

Individual Test results in
N/m 2

M 15

> f 4+ 0.825 x established
standard deviation

(rounded off to nearest 0.5

N/mm?)

or
fo +3 N/mm? whichever i
greater

>f o 2 N/mm?

M 20 or above

> f 4+ 0.825 x established
standard deviation

(rounded off to nearest 0.5
N/mm?)

>f o N/mm?

or
fo +4 N/mm? whichever i
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 clegriecorded with date, time and location

2F AyaL8OlAzyas aGNHOGANIE YSYoSNBQ

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 Tl 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 &df63
456¢ 2000.

3.8.2.3 Acceptance criteria shall be based on test results on 28 days strength

only subject to clause 16.1 of456¢ 2000.

3.8.2.4 The variation between the lowest and highest shall not be more than
15% of the mean of the three.
3.8.25 In addition to thewater tank curing method specified in-1S

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 C51T5 except that the temperature shall be maintained at
27 °C + 3 °C.

3.8.2.6 If corcrete 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

concretingdayZ NJ 4 Sad G GKS /2y iGN OG2NRa

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 CoregNondestructive 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 dameter 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.

3.8.33 All coring shall be completed within 7 working days of the
date the instruction is given by the Architect/PMC/Consultant.

3.8.34 All cores shall be drilled and tested by an accredited
laboratory.

3835 Cored holes shall be made good to the approval of the

Archtect/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
concreterepresented 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 858beof
specified grade strengtor

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
VZARA Ay (GKS O2NBa akKz2dzZ R y24 0SS Y2NB
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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Testing and Test Record

3.84.1 The concrete cubes tested at 7 days are intended taniokcative only and

Tender

385

3.8.6

the target works strengths at 7 days are not mandatoryshibuld be noted
however that it is unlikely that cubes failing the 7 days target will
subsequently pass the 28 days cugteength.

3.84.3 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.

3844 The appropria¢  compressive  strength  compliance
requirement as given in Table 11 of IS 4§62000 shall be
considered to be satisfied if the test results comply with the
acceptance criteria.

Workability

3.8.5.1 The standard of acceptance for the slump test during the pection
of concrete shall be the design slum@a0 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 13)0.03.

Testing

3.8.6.1 The standard of acceptae 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 itays
Table 2 of 1856-2000.

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 furter 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 afiteed 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 cgy 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

© [/ FNNEB2dziz 4G GKS /2y GN)F OlG2NDa
by the Architect/RMC/Consultant.

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.

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 corete 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 aggst 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
Archiect/PMC/Consultant. The method of curing used shall prevent loss of
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3.9.6

3.9.7

3.9.8

moisture from the concrete.

During the curing period horizontal surfaces shall be protected by one or
more of the following or other approved means.

a) Covering with damp hessiacanvas 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.

¢) an approved grayed membrane curing compound

d) Flooding with water (potable water free from sediments of any kinds
shall be used).

During the curing period other surfaces shall be provided by the following or
other approved means :

a) Form work in close contact witthé concrete
b) covering as in 3.9.5 above

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.

Concrete structures shalbhbe 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 pezthitt

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 ish® 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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3.10.3

3.104

3.11

3.11.2

Item

defective areas as pointed out by the Architect/PMC/Consultsimall 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 goodf ithe 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 esahall 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.

A smooth finish shalldobtained 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 atiblemishes, projections

etc. removed leaving the surfaces reasonably smooth and unmarred.

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 spoteliminated. The work shall be carried out as per 1S:2571.

Tolerances

3.11.1 All other cast in place concrete work shall be dimensionally accurate
to within the tolerances givein Table 11 (below), unless closer tolerances
are further specified nshown on the drawings

Closer tolerances will generally be specified for:

a) Pre-cast concrete

b) Measuring flume contours

0 Filter bed and drying bed floors
d) Machinery bases

Tablec 11

Tolerance

Variations from the plumb In the
columnspiers, walls and arises
1 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 column:
1b)  controljoint grooves and othe
conspicuous lines
In any storey 06 m maximum 5mm
In 12 mm or more 10 mm
2. Variation from the level, or
from the grades indicated on
the drawings **

but not more than 5 mrr
At any point (from true elevatior ~ +10 mm variation between two
points within 6 min 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 thatwould result in encroachment on adjoining properties
permissible

Variation in the sizes and
locationsof sleeves, floor

4, openings and wall openings 5mm
Cross sections of columns and

5. beams, thickness of walls, slab:

Item Tolerance
and other parts of the buildir
Upto 0.5 m +5/-3mm
Over0.5m +/-5 mm
6. Footings

6a. Variation in dimensions in pl.  +25 mm#f

10mm
6b. Misplacement or eccenteity of the footing width in
the  direction of
2% misplacement but  nor
more than +25 mm#
6¢c. Reduction in thickness 50 mm of specified thickness
7. Variation in steps
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7a. IN aflight 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.
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 dase
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 géastems shall be provided
where indicated on the drawings.

3.13 Concrete (NorStructural)

3.13.1 Lightweight aggrege 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 cemento 6 Parts of coke breeze aggregate by volume.

b) Polystyrene aggregate concrete
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i) 1:2:4 mix (913 kg.f): 45 kg. Cement and 0.056rsand to
2.25kg. Expanded polystyrene particles.

i) 1:3:6 mix (800 kg.f): 45 kg. Cement and 0.084rsand to
3.6 kg. Expaded polystyrene particles.

i) 1:1:4 mix (640 kg.M: 45 kg. Cement and 0.028mand to
2.155 kg. Expanded polystyrene patrticles.
0 Vermiculite aggregate concrete

1 Part cement to 6 Part vermiculite by volume
3132 [ AGKUGGSAIKEG al AN Sy (pdidioaed Snd énixed
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Architect/PMC/Consultant.

Water proofness of norstructural ¢ External walls

3.143

3.14.4

3.145

3.146

3.14.7

3.14.1 Non structural walls shall be constructed from block work, brick work,
non ¢ structural reinforced concrete etc. as described on the Architectural
drawings and in the specification.

The Contractor shall be completed and solely responsible for the water
proofness of thenon-structural external walls and shall satisfy himself that
the materials, details and construction sequences are such as to provide a
water proof external facade.

Any water leakage, dripping or dampness is unacceptable and shall be
repaired to the satisfaction of the Architect/PMC/Consultant at no extra cost.

TheContractor 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 detail caulking materials, shrinkage
reinforcement, etc. and supervision of the work to ensure the agreed
construction meets the requirements of clause 3.14.3 above.

Prior to applying finishes the contractor shall make a detailed inspection and
repair any déects which could impair the water proofness of such nhon
structural external walls. Remedial proposals for such repair shall be
submitted to the Architect/PMC/Consultant for his agreement.

Any remedial works shall be carried out and all caulking / wateofing
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

*kkkkkkk

SECTION2

STEEL REINFORCEMENT

1.1 Related Works

A. Concrete Formwork

B. Castinsitu Concrée

3.1.a Applicable Standards

IS- 432 Specification for Mild steel and mediunm&ile bars and hard drawn stesire.

IS- 1139 Specification for hot rolled mild steel, medium tensile steel and high yield strength
steel deformed bars for concreteirdorcement.

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 defed 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 fixindpafs for concrete reinforcement
1.2  Steel Grades

WSAYTFT2NOSYSyida F2N) O2yONBGS YIe 6S FTNRBRY |ye 27F

conforming to the relevant Indian Standards and their latest amendments mentioned against

each:
Grade Description Corforming to
Fe 250 Mild Steel IS 432 (Part 1)
Fe 490 Hard drawn steel wire IS 432 (Part 1)
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 | Plain round bars (PR)

Type | Welded wire Fabrics (WWF)

Type Il Cold Twisted Deformed Bars / Corrosion resistant bars.-(!
CR)

Type IV ThermaeMechanically Treated Ribbed bars (TMT)

Type Vv ThermaMechanically Treated Ribbed Corrosion Resistant

(Copper) Bearing (TMIR)
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 statirg 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/Constgnt.
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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 tl&ite by the Contractor within 30 days of

its rejection. If the same is not done, the Project Manager can get work done by third

LI NIe +Fad GKS /2y aGNF OG2NRa Naail FyR O2al

Hundred only) per metric ton per day. Tkl 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 asvidd 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 theeafield.
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 gtahnd 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 namorrosive 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; simgth 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 meteshall 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 3.85kg/ rm
28 mm 4.83kg/ 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 colebend, either mechanically or by hand, but to correct radius using
proper tools, machine and platform and confirming to IS 25083.

d. Do not rebend without approval. In case of re bending, care shall be taken that
the rating of bend is ndess 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 Ctansuto
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, lae mills scale, etc.

1.8.2 Welding
a. Do not weld reinforcement unless authorized by the Consultants / Project

Tender

Manager and recommended by the manufacturers.

Site welding shall be done with suitable safeguards and techniques.
Welding, if approved, may hesed for:

i. Lapping reinforcement in position

ii.  Fixing reinforcement to other steel members.

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 betwen runs not less than 5 x bar diameters.

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 tten end
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anchorage length joints.
1.8.3 Mechanical Splicing
a. To comply with ISI 458000. ACI 31:8983 and ACI 433R83
b. Use as indicated in structural drawings.
c¢. Consultant has to approve mechanical splices before using it at site.
Inspection
a. Ensue 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 p@vided 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. Hetksdl

normally be provided for plain bars in tension. Development length of the bars shall be
determined as per relevant clauses of 1S: 43600.

The anchorage length of straight bar in compression shall be equal to the Development length

of the bars incompression as specified in relevant clause of 1S: 2860.

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 bhall
followed as given in IS: 452000

9 As far as possible bars of the maximum length available shall be used.

1 Laps shown on drawings or otherwise specified by the Structural Consultant will be
based on the Contractor using bars of maximum length.

1 In ase Contractor wishes to use bars of shorter length, laps shall be provided at the
/ 2y 0N Ol2NDRa SELISyasS Ay GKS YIyySN | yR
Consultant.

9 Splices shall be provided as far as possible away from the sections of mastresm
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and be staggered.

1 Not more than half of the bars shall be spliced at a section

9 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 arouncertigéhl of
splice.

9 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 IS2@8®) 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.

1 L&p length in compression shall be equal to the development length in compression
calculated as described in relevant clause of IS-28® or as specified in the
structural drawing but not less than 24 times the diameter of the bar.

1 Overlapping bars shahot 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.

1 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.

1 As and when necessary welded laps shall be proved as specified by the Structural

Consultant.

1.8.6 Securing Reirmfrcement
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: 4880 and as per the instructions in
structural drawings.

[ Footings, retaining walls and Similar
members incontact with earth but not cast
against earth -50 mm

ii. Slabs - 20 mm
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iil. Walls, ribs - 20 mm
iv. Beams:

For main bars Min.25 mm or dia. of the bar

For stirrups - 15mm
V. Columns - 40 mm

Columns less than 20 cms - 25mm
Vi. Water tanks:

In contact with water - 40 mm

In contact with air - 20mm
Vi Walls in contact with water / Earth - 40mm

1.8.8 Spacers Chairs and Other Supports
a. Provide necessary supports to maintaimfercement in its correct position.

b. Provide spacer bars of same diameter as longitadbars 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 bargito 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 segtis.

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 fromeather where the rust staining of exposed

concrete surfaces may OcCcur.

1.9 Measurements
Reinforcement shall be measured as follows:
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1 Length of different diameters of bars actually placed in position including laps
shall be measured nearest to Gentimetre 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 alete in its quoted rate.

Rate buildup 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

A=A =4 a4 -

=

bars in position

f  Unauthorised2 @S NI I LJ& 6rtf26SR F2NJ /2y {GNI Ol 2NIDa
bars,

 chairs and ties.

9 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 measuesd hence not paid
separately)

1 Wastage

Cleaning of bare reinforcement

Welding where required as shown in drawings and specifications

SECTIONS
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

21 The Contractor shall furnish all skilled and unskilled labour, plant, equipment,

134

Tender Chief Engineer



2.2

2.3

2.3

scaffolding, materials, etc. required for complete execution of the work in
accoraance with the drawings and as described herein and/or as directed by
the Architect.

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 masry shall be tightly built against structural members
and bonded with dowels, anchors, inserts, etc, as shown on the drawings.

The Contractor shall strictly follow, at all stages of work, the stipulations
contained in the Indian Standard Safety Code #medprovisions of the Safety
Rules as specified in the General Conditions of the Contract for ensuring
safety of men and materials.

Any approval, instructions, permission, checking, review, etc. whatsoever by
the Architect shall not relieve the Contract of his responsibility and
obligation regarding adequacy, correctness, completeness, safety, strength,
quality, workmanship, etc.

3.0 CODES AND STANDARDS

31

3.2

IS : 383
IS : 455
1S:456
IS:712
IS : 1077

IS : 1124

IS : 1127

IS : 1489

Tender

All applicable standards, acts and codes of practice referred to shall be the
latest editions inclughg all applicable official amendments and revisions. A
complete set of all these documents shall generally be available at site, with
the Contractor.

List of certain important Indian Standards, Acts and Codes applicable to this
work is given below. Hower, the applicable standards and codes shall be as
per but not limited to the list given below :

Coarse and fine aggregate from natural sources for concre
Portland slag cement

Code of practice for plain and reinforced cortere

Building lines

Common burnt clay building bricks

Method of test for determination of wateabsorption
apparent

specific gravity and porosity of natural building stones
Recommendations for dimensions and Wwmanship of
natural

building stones for masonry work.

Portland Pozzolana cement

Code of Practice for Construction of ston
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IS : 1905

IS : 216
IS : 2185

IS : 2212
IS : 2250

IS: 2386
IS : 2572

IS : 2691
IS : 3414

IS : 3696
IS : 4326

IS : 8112
IS : 12894
SP:20

masonry.

Code of practice for structural use of
un-reinforced masonry

Sand for masonry mortar

Concrete masonry units - hollow and solic
concrete blocks.

Code of practice for brickwork

Code of practice for preparation and use of
masonry mortars.

Methods of test for aggregates for concrete

Code of practice for construction of
hollow concrete block masoni

Burnt clay facing bricks

Code of practice for design and installation of
jointsin buildings.

Safety code for scaffolds and ladders.

Code of practice for earthquake resistant design and
construction of buildings

43 grade ordinary Portland cemel

Fly ash lire bricks.

Handbook on masonry design and construction.

4.0 MATERIALS

4.1 Bricks

Burnt clay bricks, for general masonry work, shall conform to 1S:1077 and for face
brick work, shall conform to 1S:2691. Fly ash lime bricks shall confolS:12894.

First class table moulded chamber burnt bricks of nominal siaex8n é-m KEH én E
okné aAKIff 0SS dzaSR FT2NJ ISy SNJI ¢
Bricks shall generally conform to IS 1€@02. In any case minimum crushing
strength shall not be less tha35 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

Tender
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4.2

Tender

field where the soils have an appreciable quantity of sulphates and chlorides. The
specifications for cement, sand amhter 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 requigtze 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 esehey 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
/| 2y GNI OG2NDRa Ozailo

Stones

The stone shall be of the type specified, such as granite, Sane, 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 deflaws, 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 shadlenaged.

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 1S:1597-(p&to 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 shoulik 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 3thc

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 daand rust stains.
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 shalbe 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 consishcy.

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 rentbved
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.

Quring

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, tee wa

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 arergtected 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 sha#l 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 block 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 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 aedted by the Clients / Architect.
Colour may be introduced by incorporating rbading 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 mouldd, 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 ( Pait) : 2005

Type Grade Density of Blocl Minimum Average Minimum
Kg/m2 Compressive Strength ofCompressive Strength 1
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 lessthan 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 35 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
BearingUnit C(4.0) 800 4.0 3.2
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4.4

4.5

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 to2B5 ¢ latest

issue.

a)

b)

Loadc bearing lightweight concrete masonry units, hollow (open are
closed cavity) or solid.

Grade A : 0.08percent, max; ar
Grade B : 0.09 percent, max

NonLoad bearing lightveight¢ 0.09 percent, max. concrete masonry
units.

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)

b)

Sampling Blocks in Motion

Whenever practicable, samples of blocks shall be taken when the
blocks are bing 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.

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. ither 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.

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 absorptiorand 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 wh IS : 2185 (Pag Il) latest issue and no extra payment
will be paid ér 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 IS8112 shall be used for all
masonry and concrete works.

The Contractor shall make his own arrangements for the storage of
adequate gquantity 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 aedifom 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 1S:712. Hydrated lime shall be
mixedwith 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 evaporatiofiwater 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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7.0
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vertical supports shall be provided for all building work. The supports shall be sound,
strong and tied togetlar 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.

MORTAR

6.1

6.2

6.3

IS : 2250 shall beolfowed as general guidance for preparation and use of
mortar. Mixing of mortar shall be done inrmechanical mixerCement and
sand shall be mixed dry in specified proportions thoroughly and then water
shall be added gradually. Wet mixing shall be comthtill 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
approvedplatform in special cases only.

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 aftsrixing shall be
rejected and removed from the site of work.

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 cemeand this shall be implemented.

BRICK MASONRY :

7.1

7.2

Only cementsand 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
thicknes shall be as specified in BOQ . Mortar for -bailfk 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 requiremeas per 1S:2250 and 1S:1905.

Laying

I1S: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 whaetd 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 genting

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 thtkness 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 mortarssll 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 plonAll 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 witleasit 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 nkehall 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 requied 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 pats 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 las 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 shalbkert 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 itshall also be so designed as to ensure
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7.3

7.4

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 ajfrizontal 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 (beeblock) of plain or reinforced cement concrete shall generally

be provided to support etls 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 thetanor

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 orné curing period.

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 witho&. 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 brolen by openings in walls, and the R.C.binders should be provided at
1m intervals regularly.

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 Kpecia
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 purpse 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 gd. 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 horzontal 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. Wheface 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 emdded in the masonry.

HOLLOW / SOLID BLOCK MASONRY
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 fopointing 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 8269 Latest issue.

Sand shall be clean, not too fine, not to coarse and shall fall with in the grading
bones | to IV given in Tabtdll of IS 383 latest issue. The silt content of sand shall
not exceed 5% by volume.

Water used for mixing maar shall be in accordance with Clause 4.3 of IS :&456
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 601mm 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 feztve
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 requireddor th
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 mortais 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 rebuiltatt8 O2y i NI Ol 2NRa SELISy&aSo

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 mietexval from floor

level. The cost of Hollow / Solid block work shall include the cost of reinforcement
and form work for binders.

MODE OF MEASUREMENT

Unless noted otherwise in the bills of quantities, the method of measurement for

variousitemsshab S ISy SNl ffe& Ay | O0O2NRIyOS gAilK

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 shallrheasured to the nearest one

centimetre. Deductions shall made as described in IS : 1200.
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SECTIOMN4

INTERNAL AND EXTERNAL FINISH (PLASTERING WORKS)

SCOPE

This specification coversé general requirements for plastering and
allied works on all types of masonry and concrete surfaces and pointing
works.

GENERAL REQUIREMENTS

The Contractor shall furnish all skilled and unskilled labour, plant,
equipment, scaffolding, materials, eteequired for complete execution

of the work in accordance with the drawings and as described herein
and/or as directed by the Architect.

IS : 1661 shall be followed as a general guidance for plastering work. All
plaster work and other wall finishes shbe executed by skilled workmen

148

Chief Engineer



3.0

2.3

24

25

24

2.7

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.

The primary requirement of plaster work shall be to providesautely
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, withot any imperfections and shall be square with
adjoining work and form proper foundation for finishing materials such as
paint etc.

Masonry and concrete surfaces which call for applications of plaster shall
be clean, free from efflorescence, damp and wightly rough and keyed
to ensure proper bond, subject to the approval of the Architect.

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 sHacoincide 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 / documerigkvshall

be in position before plastering.

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 tmeract for
ensuring safety of men and materials.

Any approval, instructions, permission, checking, review etc. whatsoever
by the Architect shall not relieve the Contractor of his responsibility and
obligation regarding adequacy, correctness, completepesafety,
strength, workmanship etc.

CODES AND STANDARDS

31

3.2

IS : 383
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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 documentalklyenerally be
available at site with the Contractor.

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 be&lo

Coarse and fine aggregates frc
natural sources for concrete.
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IS:712
IS : 1542

IS : 1635
IS : 1661

IS : 2250
IS : 2547
IS : 3150

Building limes.

Sand for plaster.
Code of practice for field slaking of
building lime and preparation of

putty.
Code of practie for application of cement and
cementlime plaster finishes

Code of practice for preparation and use of
masonry mortars.
Gypsum building plaster.

Hexagonal wire netting for general purposes.

40 MATERIALS

4.1

4.2

4.3

4.04

Tender

Cement

Thecement used shall be Ordinary Portland cement conforming to 1S:269
or IS : 8112. Unless otherwise specified Ordinary Portland cement of 43
grade conforming to latest F$8112 shall be used for all plastering works.

The Contractor shall make his own amgements for the storage of
adequate gquantity 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.

Sand

Sand shall atform 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 oligte. 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.

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.

Water

Water used for mortar and curing shall be clean and free from injurious
amounts of oils, acids, alkalisjgar, organic materials etc. Potable water
is generally considered satisfactory for mixing mortar and curing.
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4.6

Lime

Lime shall be stone lime and it shall conform to 1S:712. Hydrated lime shall
be mixed with water to form a putty. This shall be storedhwitasonable
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.

Water Proofing Compound

CICO No.1 or equivalent approved quality shall be used.

MORTAR

51
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Unless otherwise specified cemesand mortar shall be used. Cement

mortar shall be of proportion specified for each type of work. Cement
mortar shall be prepared by wxing 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.

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 figurenvaiin

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 worle thrchitect
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 atinued 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. 1S:2250 and 1S:1661 sha#t beferred for ascertaining the
guantity of water.

Cement mortar shall be used as soon as possible after mixing and before it
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9.1

begins to set, preferably within half an hour from the time water is added
to cement during mixing. Any mortar for plaster paliifaset shall be
rejected and removed from the site.

Sweep mortar shall not be used.

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.

CHASINGS ANITTINGS

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 ptaster
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.

PREPARATION OF SURFACE

The surface shall be cleaned of all dust, loose mortar dropptregses 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 applide t
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) shatbbieled 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 sideseof th
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 andnhighly 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.

APPLICATION OF PLASTER

Plaster application shall be commenced only after the preparatory work is
152
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