
 

 
 
 
 
 
 
 
 

Balmer Lawrie & Co Ltd (बामर लॉरी एडं कंपनी लललमटेड) 

(A Government of India Enterprise) (भारत सरकार का एक उद्यम) 

Engineering & Projects (इंजीलनयररंग और पररयोजनाए)ं 

21, Netaji Subhas Road (21, नेताजी सुभाष रोड) 

Kolkata - 700 001 (कोलकाता – 700 001) 

CIVIL, STRUCTURAL & ALLIED WORK ( सिविल, स्ट्रक्चरल एंड एलीड 

िर्क )  

FOR (रे् सलये) 

CENTRAL WAREHOUSE (र्ें द्रीय िॉरहाउि) 

AT(पर) 

AMTZ, ANDHRA PRADESH (ए एम टी जेड, आधं्र प्रदेश में केन्द्रीय 

वॉरहाउस के लिए लसववि, संरचनात्मक और सहयोगी कायय) 
 

Tender No. EP / AMTZ / CWH / CIV / 01 

Tender Date: 19.05.2018 (लनलिदा तारीख: 19.05.2018) 

Due Date: 07.06.2018 at 4.00PM (लनयत तारीख: 07.06.2018 को 16:00 

बजे) 

UNPRICED PART (PART-I) (अमूल्यंककत भाग) (भाग - 1)  
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TENDERER’S CHECKLIST POINTS 
 
Tenderer shall require filling in the table below appropriately: 
 

Sl 
No. 

Submission of Document Bidder’s  Confirmation 
/Submission   (Yes / No) 

1 Tender Fees  

2 Earnest Money Deposit  

3 Audited Annual Reports (for past three years)  

4 Completion Certificates for similar work executed  

5 List of work executed as per format  

6 List of work in progress as per format  

7 Power of Attorney of the Signatory  

8 Organisation Structure  

9 List of Construction Equipment under Ownership  

10 Confirmation on Time of Completion   

11 Project Implementation Schedule   

12 PAN  

13 Provident Fund Registration  

14 GSTIN Registration  

15 ESI Registration   

16 Inclusion of CESS ((Building & other construction workers’ 
Act, 1996) in quoted price 

 

17 Solvency certificate  

18 Attested/Notarized copy of valid NSIC certificate or “Micro 
and Small” industry certificate (In case of “Micro & Small” 
industries) 

 

19 Whether the tenderer is a relative of any of the Directors of 
Balmer Lawrie (BL). If the tenderer is a firm, is any of BL’s 
Directors or any of their relatives partners in the Tenderer’s 
firm. If the tenderer is a company registered under 
Company’s Act 1956, whether any of BL’s Directors is a 
member of Director of the Company. 
 

 

20 HSE compliance as per Appendix-A & Appendix-B  

 
 
Hard copies of the above confirmatory documents must be sent before due date of submission of 
online tenders 
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Vendor /Supplier Information 

  

Sl. 
no. 

Description Details to be filled up by Vendor/Supplier 

1 Name1 (max. 35 char.) 
 

2 Name2 (max. 40 char.) 
 

3 Street/House No. (max. 50 char.) 
 

4 Street1 (max. 40 char.) 
 

5 Street2 (max. 40 char.) 
 

6 
PIN Code (Postal Index No. e.g. "700001") 

(max. 6 char.)  

7 
City/Place (e.g. "Kolkata" or "Dehradun") 

(max. 40 char.) or as the name of the city  

8 
Country ("India" or "England" or as the 

name of country be)  

9 

State (Name 

the state from where the office of 

Vendor/Supplier operates) 
 

10 
First Tel. No. (With STD Code): (e.g. 033-

22225280 or 022-66552814) (max. 30 char.)  

11 First Fax No. (with STD Code) 
 

12 Contact Person 
 

13 First Mobile No. 
 

14 E-mail Address) (max. 40 char.) 
 

15 PAN No. : 
 

16 GSTIN Registration No. : 
 

17 GSP Name (GST Suvidha Provider)  

18 SAC Code no.  

19 Bank Name (max. 60 char.) 
 

20 Street (max. 35 char.) 
 

21 City (max. 35 char.)  

22 Branch (max. 40 char.)  

23 IFSC Code 
 

24 MICR Code 
 

25 Account No. 
 

26 Type of Account (Current, Savings, etc.) 
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LIST OF CONTENT: 
 
UN-PRICED PART (PART I) 
 
 
 

1. NOTICE INVITING TENDER 
 

2. GENERAL CONDITION OF CONTRACT 
 

3. SPECIAL CONDITION OF CONTRACT 
 

4. TECHNICAL SPECIFICATIONS 
 

5. TENDER DRAWING 
 

 
 

 
 
 
PRICED PART (PART II) 
 

1. SCHEDULE OF WORK 
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NOTICE INVITING TENDER 

Tender No. EP / AMTZ / CWH / CIV / 01 

 
1.0 Balmer Lawrie & Co Ltd invite ONLINE BIDS from experienced, competent and resourceful contractors 

with sound technical and financial capabilities for execution of civil, structural and allied work for a 
Central Warehouse at Andhra Pradesh MedTech Zone (AMTZ) Visakhapatnam, Andhra Pradesh. 

 
2.0 SCOPE OF WORK 

The tender under reference covers land development, construction of foundation & vacuum dewatered 
flooring for warehouse, in-plant road /pavement work, boundary wall, construction of single-storied 
RCC framed plant / non-plant buildings. Detail scope of work is explained in special condition of 
contract and as mentioned in the technical specification, general condition of contract, schedule of work 
and drawings.  

 
3.0 COMPLETION PERIOD 

Time is the essence of the contract. The time schedule for total work according to the contract shall be 
Eight(8) Calendar Months from the date of placement of order, however, foundation of the steel 
columns (refer tender drawing) shall require to be cast within four(4) months to enable erection of 
structural columns by the PEB agency. Contractual commencement date shall be reckoned from the 
date of formal handing over of site. The detail of work schedule is described under Special Condition of 
Contract. 

 
4.0 TENDER FEE 

Tender fee of Rs 3000/-- (non-refundable) by demand draft on any Schedule Bank payable at Kolkata 
in favour of M/s Balmer Lawrie & Co. Ltd should be submitted by the tenderer along with the un-priced 
part of the offer.  

 
5.0 EARNEST MONEY DEPOSIT 

Unpriced Part should be accompanied by a Bank Draft or Bank Guarantee of Rs 3,25,000.00 (Rupees 
three lakh twenty five thousand only) towards earnest money deposit executed by any scheduled 
bank drawn in favour of M/s Balmer Lawrie & Co Ltd payable at Kolkata as per format enclosed. EMD 
submitted by way of Bank Guarantee should be valid for a minimum period of 120 days after the due 
date of tender submission.   

 
Earnest Money deposit (EMD) and Tender Fee are exempted for vendors registered under NSIC or 
coming under the definition of Micro and Small Industries and holding valid registration certificates 
covering the tendered items/services. However, attested/Notarized copy of valid NSIC certificate or 
“Micro and Small” industry certificate must be submitted in this regard. 

 
6.0 PRE-QUALIFICATION CRITERIA 
6.1 The prospective tenderers shall fulfil the following pre-qualification criteria: Average annual turnover of 

the tenderer shall be Rs. 300 lakhs during last three financial years ending 31st March, 2018. 
 
6.2 The tenderer should have successfully executed Civil work including RCC pavement/ VDF work of the 

following minimum values during past seven (7) years ending last day of month previous to the one in 
which applications are invited should be either of the following:-  
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a. 3 jobs each of value not less than Rs 260 lakh or 
b. 2 jobs each of value not less than Rs 325 lakh or 
c. 1 job of value not less than Rs 520 lakh  

 
Copy of work orders and completion certificates from the owner or from their consultant should be 
enclosed as supportive documents. Order copy issued by the owner to the consultant shall also be 
furnished if the completion certificate is issued by the consultant on behalf of the owner.  

 
6.3 The tenderer must produce Original Solvency Certificate for Rs 120 lakh from any Scheduled Bank. 

Original letter from the banker not older than Six (6) months shall be furnished. 
 
6.4 Tenderers are required to comply HSE standards as mentioned in Appendix-A and Appendix-B 

of this tender document. Compliance of HSE shall be considered as one of the pre-qualification 
criteria of the bidders. 

 
7.0 TENDER DOCUMENTS 

Tender Documents comprises two parts viz. Part-I (Un-priced) and Part-II (Priced). The Un-priced Part 
consists of Notice Inviting Tender, General & Special Condition of Contract, Technical Specification 
and Drawings. The Priced Part consists of Priced Schedule. Bidders are requested to download the 
tender document and read all the terms and conditions mentioned in the tender document and seek 
clarification if any, from Sri G C Saha, AVP (E&P) (Mobile no. 9748773900). Any clause defining offline 
bid submission in the tender document shall not be considered. 
 

8.0 TENDER SUBMISSION 
The intending bidders shall be deemed to have visited the site and familiarise themselves thoroughly 
with the prevailing site conditions before submission of the tender. Non familiarity with the site 
conditions and non-visit to site will not be considered reason either for extra claim or for not carrying 
out the work in strict conformity with the drawing, specification and time schedule. 
 
The tenderer is required to register on the e-procurement site https://balmerlawrie.eproc.in and submit 
their bids online.  

 
For registration and online bid submission tenderer may contact the following officials at the HELP 
DESK of M/s C1 India on browsing to the website https://balmerlawrie.eproc.in during business hours 
(10:00AM to 06:30PM) from Monday to Friday (Excluding holidays of the Company): 
 

Mr. TirthaDas (Kolkata) tirtha.das@c1india.com +91-9163254290  MON - FRI 

Mr. Artha Ghosh (Kolkata) partha.ghosh@c1india.com  +91-8811093299  MON - FRI 

Mr. CH. Mani Sankar 
(Chennai) 

chikkavarapu.manisankar@c
1india.com 

+91-8939284159  MON - SAT 

Ms. Ujwala Shimpi 
(Mumbai) 

ujwala.shimpi@c1india.com +91-22-66865608  MON - FRI 

Helpdesk Support 
(Kolkata) 

 +91-8017272644  MON - SAT 

Escalation Level 1  

Mr.Tuhin Ghosh tuhin.ghosh@c1india.com +91-8981165071  
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The tenderer shall authenticate the bid with his Digital Certificate for submitting the bid electronically on 
e-procurement platform and the bids not authenticated by digital certificate of the tenderer will not be 
accepted on the e-procurement platform. 

 
All the tenderers who do not have digital certificates need to obtain Digital Certificate (with both 
Signing and Encryption Components).   They may contact help desk of M/s C1 India. 

 
The tenderer shall furnish the original Demand Draft for Tender fee and Demand Draft /BG for EMD to 
the tender inviting authority so as to reach on or before the due date and time of the Tender either 
personally or through courier or by post and the receipt of the same within the stipulated time shall be 
the responsibility of tenderer. The Company shall not take any responsibility for any delay or non-
receipt. If any of the documents furnished by the tenderer is found to be false/fabricated/bogus, the 
tenderer is liable for black listing, forfeiture of the EMD, cancellation of work and criminal prosecution. 
The tenderer is requested to get a confirmed acknowledgement from the Tender Inviting Authority as a 
proof of Hardcopies submission to avoid any discrepancy.  

 
The bidders found defaulting in submission of hard copies of original Demand Draft for Tender fees and 
Demand Draft / BG for EMD and other documents to the Tender Inviting Authority on or before the 
stipulated time in the Tender will not be permitted to participate in the Tender.  

 
The bidder is requested to read all the terms and conditions mentioned in the tender Document and 
seek clarification if any from if in doubt from Sri G C Saha, AVP (E&P).  

 
The bidder should keep track of any Addendum / Corrigendum / Amendment issued by the 
Tender Inviting Authority on time-to-time basis in Company’s website (www. balmerlawrie.com) 
and e-procurement site (https://balmerlawrie.eproc.in). No separate newspaper advertisement 
shall be published for such Addendum / Corrigendum / Amendment etc. The Company calling 
for tenders shall not be responsible for any claims/problems arising out of this.   

 
The tenderer should complete all the processes and steps required for bid submission. The successful 
bid submission can be ascertained once acknowledgement is given by the system through bid 
submission number after completing all the process and steps. M/s C1 India is not responsible for 
incomplete bid submission by users. Tenderers may also note that the incomplete bids will not be 
saved by the system and are not available for the Tender Inviting Authority for processing. 

 
Neither the Company (Balmer Lawrie & Co. Ltd.) nor the service provider (M/s C1 India) is responsible 
for any failure or non-submission of bids due to failure of internet or other connectivity problems or 
reasons thereof. 

 
The hardcopies of the Bid Documents as explained above and also defined in clause no. 3.05 under 
sealed envelope should reach the office of Head (Technical) at, Balmer Lawrie & Co. Ltd, 21, Netaji 
Subhas Road, Engineering & Projects Department, 2nd Floor, Kolkata – 700 001 on or before the 
due date of submission of tender. The Bidders who are submitting the Bids in person are requested to 
drop the same in our tender box located at the entrance of 2nd floor at the above address.  
 

 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 7 of 281



 

9.0 SUPPLY OF MATERIAL 
All materials required for the work shall be supplied by the contractor.  

 
10.0 TAXES & DUTIES  

Rates shall be inclusive of all taxes & duties e.g. GST, CESS (Building & other construction workers’ Act, 1996), 

levies, royalty etc & service tax as applicable. 

 

11.0 PAN, GSTIN, ESI & PF registration 

Tenderers are required to submit PAN, GSTIN registration, Provident Fund registration and ESIC along 

with Un-priced part of their offer, failing which their offer may be liable to be rejected. 

 

12.0 NON-CONFORMANCE 
Tenders not conforming to the above mentioned requirements are liable to be rejected. 

 
13.0 VALIDITY OF OFFER 

Tendered shall keep their offer valid for a period of 120 days from the date of opening of Un-priced bid. 
 
14.0 RATES AND OTHER ENTRIES 

(a) The tenderer should quote for all items in the Schedule of Rates. The rates should be 
expressed in English both in figures and words.  Where discrepancy exists between the two, 
the rates expressed in words will prevail.  Similarly if there is any discrepancy between unit 
rate and total amount, the unit rate will prevail. 

 
(b) The rates should be quoted in the same units as mentioned in the tender schedule of 

quantities. 
 

(c) All entries in the tender documents should be in ink / type.  Corrections if any should be 
attested by full signature of the tenderer. 

 
(d) Every page of the tender document including annexure / enclosures shall be stamped and 

signed by the tenderer or his authorized representative thereby indicating that each and every 
page has been read and the points noted. 

 
15.0 RIGHT TO ACCEPT OR REJECT TENDER 
15.1 M/s Balmer Lawrie & Co Ltd reserves the right to accept or reject any or every tender without assigning 

any reason whatsoever / or to negotiate with the tenderer (s) in the manner it considers suitable. In the 
event of receipt of lowest price from more than one (1) bidders, fresh price bids shall be invited from 
the lowest bidders only to determine final lowest bidder for placement of order. 

 
15.2 Bids of any tenderer may be rejected if a conflict of interest between the bidder and Company (Balmer 

Lawrie) is detected at any stage. 
 
15.3 All the bids will be evaluated based on Pre-qualification and other criteria as mentioned in this NIT. 

Tenders of those bidders who are not meeting the pre-qualification criteria will not be considered for 
commercial evaluation. 
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15.4 Tender if submitted through e-mail or fax shall be summarily rejected. 
 
15.5 Hard copy of Price Bid should not be submitted in the envelope containing Un-priced documents failing 

which the bid will be rejected. 
 
15.6 Clarifications /exceptions / deviations to the tender terms & conditions and specifications: 

Balmer Lawrie & Co. Ltd expects bidders to confirm compliance to tender terms & conditions and 
specifications, failing which the bidders are liable to be rejected. Hence all bidders in their own interest 
are advised to submit their bids in all respects confirming to all terms & conditions of the bid document.  

 
Bids shall be evaluated based on the information / documents available in the bid. Hence bidders are 
advised to ensure that they submit appropriate and relevant supporting documentation along with their 
proposal in the first instance itself. Bids not complying with the requirements of bid documents will be 
rejected without any further opportunity. 

 
For any Technical clarifications / queries Tenderers are requested to contact Sri G C Saha, AVP (E&P) (from 
10.00AM to 06.00PM, Monday - Friday). 
 
 
for Balmer Lawrie & Co Ltd 
 
 
 
(A K Basak)  
Head (Technical) 
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GENERAL CONDITIONS OF CONTRACT 
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I N D E X                           
 
Article I DEFINITIONS          

                    
Article II INTERPRETATION OF GENERAL CONDITIONS OF CONTRACT            
 

2.00 General   
2.01 Discrepancy in Tender Document 
2.02 Headings / Titles 
2.03 Singular and Plural 

 
Article III GENERAL INSTRUCTIONS TO TENDERERS                                                                                                            

 
3.01 Non-transferability of Tender Documents 
3.02 Tenderers responsibility to collect all required data 
3.03 Complete & Competitive Offer 
3.04 Submission of tender 
3.05 Details to be submitted along with the tender 
3.06 Rates and other entries 
3.07 Right to accept or reject tender 
3.08 Contract agreement 
3.09 Earnest Money 
3.10 Security deposit 
3.11 Validity of offer 
3.12 Time for completion of work 
     

Article IV GENERAL INFORMATION                                                                                                        
 
4.01 Site information, climatic condition etc. 
4.02 Construction water 
4.03 Construction power 
4.04 Accommodation for labour & supervisory staff 
4.05 Temporary roads and drains 
4.06 Contractor's field office, godown and stores 
 

Article V GENERAL OBLIGATION AND PERFORMANCE OF WORK                
 
5.01 Execution of work 
5.02 Co-ordination and inspection of work 
5.03 General conditions for construction and erection work 
5.04 Work in Monsoon                  
5.05 Drawing to be supplied by the Owner      
5.06 Drawings to be supplied by the Contractor 
5.07 Setting out work    
5.08 Reports & Records                             
5.09 Issue of materials 
5.10 Storage 
5.11 Audit 
5.12 Packing, Marking and Despatch Instructions 
5.13 Damage to property 
5.14 Articles of value found 
5.15 Discrepancies between instructions 
5.16 Compensation for delay 
5.17 Force Majeure 
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5.18 Period of liability 
5.19 Right of owner to terminate the contract 
5.20 Sub-letting of work 
5.21 Patents and royalties 
5.22 Performance guarantee & warranty 
5.23 Contractor's responsibility with other agencies 
5.24 Arbitration 

 
Article VI INSPECTION, CERTIFICATION AND PAYMENT                               

   
6.01 Inspection & testing 
6.02 Schedule of rates and payments 
6.03 Procedure for measurement/billing of work in progress 
6.04 Secured advance 
6.05 Notice of claim for additional payment 
6.06 Completion certificate 
6.07 Final Certificate 
6.08 Certificate and payments on evidence of completion 

 
Article VII RULES, REGULATIONS & INSURANCE COVERAGE 
 

7.01 Observance of rules/acts in force 
7.02 Taxes, duties & other statutory payments 
7.03 Labour Laws          
7.04 Implementation of Apprentice Act 1964             
7.05 Insurance                  

Article VIII SAFETY CODES & PRACTICES 

8.01 General 
8.02 First aid and Industrial injuries 
8.03 General Rules 
8.04 Contractors barricades 
8.05 Safety equipment 
8.06 Hoisting equipment 
8.07 Electrical equipment 
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ATTACHMENTS         Nos. of pages 

I Agreement        4 

II BG Verification Check List      1 

III BG for Earnest Money Deposit      2 

IV BG against Performance       2 

V BG for Security Deposit       2 

VI Information about Tenderer      1 

VII Details of Experience       1 

VIII Concurrent Commitment       1 

IX Information regarding Equipment which the tenderer proposes to use 1 

X Inspection and Test Plan      1 

XI Details of Proposed Sub-Contractors     1 

XII Quality Assurance Plan       1 

XIII Bio-data of Key Person to be deployed for this Project   1 

XIV Details of proposed Organisation      1 
  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 13 of 281



 

ARTICLE - I 
 
DEFINITIONS 
 
1.00 GENERAL 
 
 The following expressions hereunder and elsewhere in the contract documents used shall have the 

following meanings hereunder respectively assigned to them except where the context otherwise 
requires: 

 
1.01 The "Owner / "Employer" shall mean M/s Balmer Lawrie & Co. Ltd., a company incorporated in India 

and having its registered office at 21, Netaji Subhas Road, Kolkata - 700 001 and shall include its 
successors and assigns. 

 
1.02 "Tenderers" or "Bidders" shall mean such parties who have been issued Tender Document by the 

Owner and those parties who have submitted these offers to the Owner in response to the Tender 
Document issued to them. 

 
1.03 "Tender Document" shall mean the Tender Documents comprising Part I (Un-priced Bid) –Notice 

inviting tender, General Conditions of contract, Special Conditions of Contract, Technical Specification, 
Schedule of Quantities, Drawings / Sketches, Data Sheets, Addenda / Corrigenda to the tender 
document issued by the Owner, Form of Tender and Part II (Priced Bid) - Price Schedule. 

 
1.04 The "Contractor / Successful tenderer" shall mean the tenderer selected by the Owner for the 

performance of the work and shall include the successors and Owner permitted assigns of the 
Contractor. 

 
1.05 The "Sub-contractor" shall mean any person or firm or company (other than the Contractor) to whom 

any part of work has been entrusted by the Contractor with the written consent of the Engineer-in-
Charge, and the legal representatives, Successors and permitted assigns of such person, firm or 
company. 

 
1.06 The "Project" shall mean “Construction of Central Warehouse at AMTZ, Andhra Pradesh”. 
 
1.07 The "Project Manager" shall mean the Officer nominated by Owner to co-ordinate and supervise all the 

activities connected with the implementation of project on their behalf.  "Project Manager" may at his 
discretion depute Owner's officers to co-ordinate / supervise the work of Contractor / Consultants at 
site.                                   

 
1.08 The "Engineer-in-Charge" shall mean the Engineer/Agency authorised by the Owner for the purpose of 

the Contract for overall supervision and co-ordination of site activity and certification of billing. 
 
1.09 "Site" shall mean all such land, waters and other places on, under, in or through which the works for 

the Project are to be performed under the Contract. 
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1.10 The "Site Engineer" shall mean the Engineer(s) for the time being deputed by the Engineer-in-Charge 
as Site Engineer for the work to be performed by the Contractor at any and/or all job sites and to co-
ordinate all activities of all parties at site. 

 
1.11 "Inspecting Authority" means Third Party Inspection Agency (TPIA) as specified by the 

Owner/Consultant or Owner's authorised representative or Consultant's representative. 
 
1.12 The "Work" and "Scope of Work" shall mean the totality of the work by expression or implication 

envisaged in the contract and shall include all material, equipment and labour required for or relative or 
incidental to or in connection with the commencement, performance or completion of any work and/or 
for incorporation in the work. 

 
1.13 The "Works" shall mean the product(s) of the work and shall include all extras, additions, alterations or 

substitution as required for the purpose of the contract. 
 
1.14 The "Works Contract" or "Contract" shall mean the totality of the agreements between the parties as 

derived from the Contract Documents for the entire work. 
 
1.15 The "Contract Documents" shall mean collectively Tender Documents and the Contract Documents as 

laid out in the Owner's Standard Contract Format which is based on the General & Special Conditions 
of Contract. 

 
1.16 The "Specification(s)" shall mean the various specifications as set out in the specifications forming part 

of the tender documents and as referred to and derived from the contract and any order(s) or 
instruction(s) thereunder, and the absence of any specifications as aforesaid covering any particular 
work or part of portion thereof, shall mean the relevant Indian Standard Institution Specifications for or 
relative to the particular work or part thereof, and in the absence of any Indian Standard Institution 
Specifications covering the relative work or part or portion thereof, shall mean the standards or 
specifications of any other country applied in India as a matter of standard engineering practice and 
approved in writing by the Engineer-in-Charge or Site Engineer with or without modifications. 

 
1.17 "Order" and "Instruction" shall respectively mean any written Order or Instruction given by the 

Engineer-in-Charge or Site Engineer within the scope of their respective powers in terms of the 
Contract and shall include alteration / variation order to effect additions to or deletion from and / or 
alteration in the work detailed in the contract. 

 
1.18 "Plans" and "Drawings" shall mean maps, plans, drawings, sketches, tracings and prints forming part of 

the tender documents and any details or working drawings, amendments and/or modifications thereof 
approved in writing by the Engineer-in-Charge, Site Engineer or any agency notified by the Engineer-
in-Charge to the Contractor for the purpose and shall include any other drawings or plans in connection 
with the work as may from time to time be furnished by or approved in writing by the Engineer-in-
Charge or Site Engineer or any other agency nominated by the Engineer-in-Charge on his behalf in 
connection with the work. 

 
1.19 "Temporary Work" / "Enabling Work" shall mean all such works which are required in or about the 

execution, completion or maintenance of the work and if not provided for specifically in the Schedule of 
rates shall be deemed to be done by the Contractor at his own cost in fulfilment of the contract. 
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1.20 "Constructional Plant" shall mean all such Plant & Machineries, appliances, aids or things of 

whatsoever nature other than materials intended to form part of the permanent works which are 
required in or about the execution, completion for maintenance of temporary and permanent work. 

 
1.21  "Completion Certificate" shall mean the Certificate to be issued by the Engineer-in-Charge after the 

work has been completed to his satisfaction. 
 
1.22 "The Final Certificate" in relation to the work shall mean the certificate to be issued after the period of 

liability is over by the Owner regarding satisfactory compliance of various provisions of the contract by 
the contractor. 

 
1.23 "Period of Liability" or "Defect Liability Period" refers to the Specified period from the date of completion 

of the entire work as indicated in the completion certificate up to the date of issue of Final Certificate 
during which the contractor is responsible for rectifying all defects "free of cost" to the satisfaction of 
Owner. 

 
1.24 "Schedule of Rates"/ "Schedule of Quantities" shall mean the schedule of rates incorporated in the 

contract and shall also include supply rates for labour, material etc. as well as payments for all such 
work determined in accordance with the contract conditions. 

 
1.25 "Running Account Bill" shall mean a Bill for the payment of "On Account" to the Contractor. 
 
1.26 "Agreed Variation" shall mean the statement of Agreed Variation annexed to the Acceptance of Tender 

or a further Amendment to the Contract forming part thereof. 
 
1.27 "Acceptance of Tender" shall mean the Acceptance of Tender issued by the Owner to the Contractor. 
 
1.28 The "Total Contract Value" shall up to calculation of the entire remuneration due to the Contractor in 

terms of the Contract, on successful completion of the works means the total contract value as 
specified in the Acceptance of Tender and after calculation of the entire remuneration due to the 
Contractor under the contract, on successful completion of the works shall mean the totality of such 
remuneration. 

 
1.29 "Written Notice" or "Notice" in writing shall mean all hand written, typed / printed/ e-mail form sent 

(unless delivered personally) or proved to have been received by registered post to the last known 
address / private / business or registered office, of the contractor and shall be deemed to have been 
received in the ordinary course of post it would have been delivered. 

 
1.30 "Letter of Intent" shall mean intimation by a letter to the successful tenderer that the tender has been 

accepted in accordance with the provisions contained therein. 
 
1.31 "Progress Schedule" shall mean the time schedule of Progress of Work. 
 
1.32 The "Alteration Order or Variation Order" means Order given in writing by the Owner to effect additions 

to or deletions from and alterations in the work. 
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1.33 "Measurement Sheet(s) shall mean the register preserved by the Engineer-in-Charge, where all 
measurements taken at site are neatly recorded by the Engineer-in-Charge or his authorised 
representative and signed in token of acceptance by the Contractor or his authorised representative. 
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ARTICLE - II 
 
INTERPRETATION OF GENERAL CONDITIONS OF CONTRACT 
 
2.00 GENERAL 
   
     The following general conditions shall be read in conjunction with the other conditions of contract, 

special conditions of contract, Technical Specifications etc. and shall be considered as an extension 
and not in limitation of the obligations of the Contractor.  In case of discrepancy, if any, between these 
conditions the precedence shall be as stated elsewhere in the special conditions of contract. 

 
2.01 DISCREPANCY IN TENDER DOCUMENT 
 
 Should there be any discrepancy, inconsistency, error or omission in the Tender Documents, the 

Tenderer shall bring it to the notice of the Owner / Engineer-in-Charge for necessary clarification / 
action.  In the event such matters are referred to later the decision of the Owner / Engineer-in-Charge 
directing the manner in which the work is to be carried out shall be final & conclusive and the contractor 
shall carry out work in accordance with this decision. 

 
2.02 HEADINGS / TITLES 
 
 All headings & Titles/Notices to the clauses, specifications /drawings are solely for the purpose of 

indicative reference and not as summary of the contents and thus shall not be deemed to be part of the 
clauses of the contract. 

 
2.03 SINGULAR AND PLURAL 
 
 Unless otherwise stated or repugnant to the context the singular shall include plural and vice-versa. 
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ARTICLE - III 
 
GENERAL INSTRUCTIONS TO TENDERERS 
 
3.01 NON-TRANSFERABILITY OF TENDER DOCUMENTS 
 
 Tender documents shall remain the property of the Owner and if obtained by one intending tenderer, 

shall not be utilisable by another without the consent of the Owner. 
 
3.02 TENDERERS RESPONSIBILITY TO COLLECT ALL REQUIRED DATA 
 
(i) The tenderer should study all tender documents, carefully, understand the condition / drawing / 

specification etc. before quoting.  If there are any doubts about tender conditions he should obtain 
clarification from Sri G C Saha, Associate Vice President (E&P), email: 
saha.gc@balmerlawrie.com. This shall not be the justification for late submission or extension, 
compensating date or time to the tender.  All tender documents shall govern the contract, shall form 
part of the contract and shall be binding during the execution till completion of work. 

 
(ii) The tenderer should visit the site and acquaint himself with the site conditions, all factors which are 

likely to be relevant for the work, availability and rates for various things including construction 
materials as per specification, shelter for staff etc. since these are to be provided / arranged by the 
tenderer (unless otherwise specified) at his own cost.  In any case it will be deemed that tenderer as 
done so and no claim whatsoever will be entertained on the plea of ignorance of any factor or 
difficulties involved in fulfilling the tender conditions. 

 
(iii) Under no circumstances, Tenders may be withdrawn or modified after submission to the Owner.  

Negligence on the part of the Tenderer in preparing his tender confers no right for withdrawal or 
modification of his tender after the tender has been opened. 

 
3.03 COMPLETE & COMPETITIVE OFFER 
 

Tenderers are required to make the lowest offer for the work as per the enclosed specification and 
details available therein.  The estimated quantities given in the schedule of Quantities are approximate.  
As the work progresses, it is possible that there are variations & omission of items. 

 
(ii) The rates quoted should be inclusive of all materials, labour, incidental expenses, Equipment, 

Tools/Tackles, Transportation of materials and Labour, GST etc. All materials are to be supplied by the 
Tenderer unless otherwise stated. 

 
(iii) Incomplete / Conditional tender quotation or those received late and / or not conforming to the terms 

and conditions in the tender documents will be liable to get rejected. 
 
(iv) It is in the Tenderer's interest to adhere to the Owner's tender conditions, specifications and Tender 

Schedule.  Should the tenderer however consider it unavoidable, deviations should be clearly spelt out 
with reference to tender conditions. Owner reserves the right to determine / evaluate financial 
implication of such deviations without any reference to the tenderer or at his discretion consider such 
tenders liable for disqualification. 
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(v) After "Un-priced" bids are evaluated, tenderers whose bids are found acceptable may be invited for 

discussions for exchange of clarifications, required, if any. At that stage, depending on the merits of the 
case, opportunity may be given to amend the "Priced" bids already received along with the un-priced 
bids, but not opened until then.  Such amendments or revisions would need to be submitted in similar 
sealed envelopes generally not later than 7 days after the date of such discussions.  Tenders indicating 
counter proposals or deviations are liable to be rejected. 

 
(vi)  Tenderers are expected to quote rate for each item after careful analysis of cost involved for the 

performance of the completed item considering all Specifications and conditions of Contract.  This will 
avoid loss of profit or gain in case of curtailment or change of Specification for any item.  In case it is 
noticed that the rates quoted by the Tenderer for any item are unusually high or unusually low it will be 
sufficient cause for the rejection of the Tender unless the Owner is convinced about the 
reasonableness of the rates on scrutiny of the analysis for such rate to be furnished by the Tenderer on 
demand. 

 
3.04 SUBMISSION OF TENDER 
 
 The mode of tender submission shall be strictly as defined in the Notice Inviting Tender. 
 
3.05 DETAILS TO BE SUBMITTED ALONG WITH THE TENDER 
 
 The tender, as submitted, shall consist of the following: 
 
(i) Hard copy of Un-priced Tender Document duly filled in, stamped and signed by the Tenderer as 

prescribed in different clauses of Tender documents. No hard copy of priced bid shall be submitted. 
Priced bid shall only be submitted online. The price bid excel file in pdf format shall be downloaded 
from the website, bidder to fill in their rates & amounts on hard copy, stamp, sign, scan and upload the 
same. 

 
(ii) Tender Fee & Earnest money amounting to and in the manner specified along with the Un-priced bid. 
 
(iii) Power of Attorney or other proof of authority (or a copy duly attested by a Gazetted Officer) of the 

person who has signed the tender. 
 
(iv) Details in proforma wherever prescribed regarding the following: 
 

a) Similar work done in past seven years by the tenderer. 
 

b) Work in progress and booked along with details of original schedule of completion progress 
status, likely completion etc. 

 
c) Proposed minimum constructional equipment tools and tackles etc. to be deployed during the 

different stages of work. 
 

d) Proposed site organisation chart along with bio-data of key personnel. 
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e) Latest certificate of PF, Solvency, PAN, GST, ESI registration etc. 
 

f) Detailed work schedule / bar chart establishing compliance with the time of completion. 
 

g) Any other documents required in terms of this tender. 
 
3.06 RATES AND OTHER ENTRIES 
 
(i) The tenderer should quote for all items in the Schedule of Rates. The rate should be expressed in 

English both in figures and words.  Where discrepancy exists between the two, the rates expressed in 
words will prevail.  Similarly if there is any discrepancy between unit rate and total amount, the unit rate 
will prevail. 

 
(ii) The rates should be quoted in the same units as mentioned in the tender schedule of quantities. 
 
(iii) All entries in the tender documents should be in ink / type. Corrections if any should be attested by full 

signature of the tenderer. 
 
(iv) Every page of the tender document including annexure / enclosures shall be stamped and signed by 

the tenderer or his authorised representative thereby indicating that each and every page has been 
read and the points noted. 

 
3.07 RIGHT TO ACCEPT OR REJECT TENDER 
 
 The Owner reserves the right to accept or reject any or every tender without assigning any reason 

whatsoever / or to negotiate with the tenderer(s) in the manner the Owner considers suitable.  The 
work may be split up if considered expedient. 

 
3.08 CONTRACT AGREEMENT 
 
 The successful tenderer shall within 15 days of the Owner's communication to him of the Acceptance of 

the Tender, execute formal agreement with the Owner in the proforma attached to the Tender 
Document. 

 
 In the event of failure on the part of the successful Tenderer to sign the agreement within the stipulated 

time period, the Earnest Money Deposit will be forfeited and the Acceptance of the Tender shall be 
considered as cancelled. 

 
3.09 EARNEST MONEY DEPOSIT 
 
(i) The Tenderer shall be required to submit an Earnest Money of specified value mentioned in the NIT 

along with the un-priced part of the tender and the same shall be returned to the unsuccessful 
tenderers after acceptance of order by the successful tenderer. Earnest money shall be released after 
submission of initial security by the successful tenderer. 

 
 The permissible forms of deposit are: 
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a) Bank draft drawn on a Kolkata branch of any Scheduled Bank in favour of Balmer Lawrie & Co. 
Ltd.  

 
 b) Bank Guarantee executed by any Schedule Bank as per proforma enclosed. 
 
(ii) If the successful tenderer is unable to accept or execute orders when placed upon him or fails to 

deposit the Initial Security Deposit or withdraws / revises his quoted prices and quantities offered, 
within the validity period of his tender or after placement of the Order / Letter of Acceptance, his   
Earnest Money Deposit shall be forfeited. 

 
(iii) No interest should be payable against Earnest Money Deposit. 
 
3.10 SECURITY DEPOSIT 
 
(i) On acceptance of the Bid, Contractor shall within fifteen (15) days, deposit with Owner an Initial 

Security Deposit of 2% of the Contract value and the same shall be in any of the following: 

a) Bank draft drawn on a Kolkata Branch of any Scheduled Bank in favour of Balmer Lawrie & Co 
Ltd. 

 
 b) Bank Guarantee executed by any Scheduled Bank as per proforma enclosed. 
 
(ii) If Contractor fails to provide the Security Deposit within the period specified, such failure will constitute 

a breach of the Contract and Owner shall be entitled to award the Work elsewhere at Contractor's risk 
and cost. The Security Deposit shall be released to the contractor after completion of work. 

 
(iii) No interest shall be payable against Security Deposit. 
 
(iv) As and by way of additional security, from every progress bill of Contractor, Security Deposit in the 

form of Retention Money at the rate of 10% of the Gross value of such bill as determined before 
payment shall be retained by the Owner. Owner can permit Contractor to replace the Security Deposit / 
Retention Money so retained by Bank Guarantee at his discretion after successful completion of the 
work. 

 
(v) Wherever the Security Deposit / Retention Money is furnished by Contractor in any form other than 

cash or Demand Draft, Contractor shall be entirely responsible to keep such form of security deposit 
enforceable by Owner by extending the validity thereof if required, by removing the restrictions thereon 
within one month before the enforceability thereof by Owner is likely to expire and keep them 
enforceable, until released by Owner after the Defect Liability Period. 

 
(vi) The Security Deposit / Retention Money shall remain at the entire disposal of Owner as a security for 

satisfactory execution and completion of the Work(s). Owner shall be at liberty to deduct and 
appropriate from the Security Deposit / Retention Money such damages (liquidated or otherwise) and 
other dues and recoveries from Contractor under this Contract and the amount by which Security 
Deposit / Retention Money is reduced by such appropriations, will be made by further deductions from 
Contractor's subsequent bills to that extent as to make up the Security Deposit / Retention Money. 
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(vii) Notwithstanding anything to contrary, in as much as the Security Deposit is to be in cash with Owner, 
Owner shall be entitled to enforce any of the approved forms of Security Deposit furnished by 
Contractor at any time and realise cash thereof irrespective of whether or not Contractor disputes such 
right.  However, if Contractor obtains the extension of the time limit, if any, for the enforceability of such 
form of Security Deposit and intimates Owner of such extension within one month before expiry, Owner 
may not enforce such form of Security Deposit, unless it has otherwise become enforceable. 

 
(viii) On due and satisfactory performance of all the obligations of Contractor under this Contract including 

completion of work in all respects, carrying out the obligations of Contractor during Defect Liability 
Period, Retention Money shall be released by Owner subject to recoveries, deductions and retentions 
therefrom as provided under the Contract. 

 
3.11 VALIDITY OF OFFER 
 
 The validity of the tender shall be 120 Days from the date of opening of Un-priced tender or any date 

later than it that may be proposed by the Owner and agreed to by the tenderer.  During this period, 
tenderer shall not be entitled to modify, revoke or cancel his tender without the consent of Owner in 
writing. In case of successful tenderer only, validity shall be until the work is completed to the 
satisfaction of the Owner and so certified in writing by the Owner or their accredited representative. 

 
3.12 TIME FOR COMPLETION OF WORK 
 
 Time is the essence of the contract.  The tenderer shall submit their plan to complete the whole work 

according to the overall time allowed for the execution of work as given in the Tender Documents and 

NIT. The allowed time for completion of the work as per the NIT includes contract agreement 

signing and mobilisation of manpower and equipment at site. 

3.12.1 The contractor shall complete in all respects in accordance with the Contract, the entire work at each 
job site within the time specified in this behalf in the Time Schedule. 

 
3.12.2 If the Owner so requires, the Progress Schedule in the form of PERT chart, giving the latest dates of 

starting and latest dates of finishing of various operations comprising the work as also the activities in 
the critical path and latest dates for achievement of specific milestones in respect of the work so as to 
complete in all respects the works (including testing and consequential operations) within the time 
provided in the Time Schedule. This Progress Schedule should also indicate the interlinking of the 
various activities and bring to light the specific/ critical items on which the inputs from the owner/ 
Engineer-in-Charge/ Consultant or other agencies, if any, would be required, to ensure adherence to 
the schedule. 

 
3.12.3 If the Contractor shall fail to submit to the Owner/ EIC a Progress Schedule as envisaged above or if 

the Owner/EIC and Contractor fail to agree upon the Progress Schedule as envisaged above, then the 
Engineer-in-Charge shall prepare the Progress Schedule (the dates of progress as fixed by the 
Engineer-in-Charge being final and binding upon the contractor except as herein otherwise expressed 
provided), and shall issue the Progress Schedule so prepared to the Contractor, which shall then be 
the Approved Progress Schedule and all the provisions of clauses 3.12.2 shall apply relative thereto. 
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3.12.4 Any reference in the Contract Documents to the Approved Progress Schedule” or to the “Progress 
Schedule” shall mean the “Approved Progress Schedule” specified in clause 3.12.2 above or the 
“Progress Schedule” prepared and issued by the Engineer-in-Charge as specified in clause 3.12.3 
above, whichever shall be in existence. In the absence of such approved Progress Schedule or such 
Progress Schedule prepared by the Engineer-in-Charge, the Progress Schedule first prepared by the 
Contractor (with incorporation of the Owner’s / Engineer-in-Charge’s comments thereon if any), shall 
until such approved Progress Schedule or such Progress Schedule prepared by the Engineer-in-
Charge comes into existence, be deemed to be the Progress Schedule for the purpose of the contract. 

 
3.12.5 Within 7(seven) days of the occurrence of any act, event or omission which, in the opinion of the 

Contractor, is likely to lead to delay in the commencement or completion of any particular work(s or 
operation(s) or the entire work at any job site(s) and in such as would entitle the Contractor to an 
extension of the time specified in this behalf in the Progress Schedule(s), the Contractor shall inform 
the site engineer and the Engineer-in-Charge in writing of the occurrence of the act, event or omission 
and the date of commencement of such occurrence. Thereafter, if even upon the cessation of such act 
or event or the fulfilment of the omission, the Contractor in his opinion that an extension of the time 
specified in the Progress Schedule relative to the particular operation(s) or item(s) or work or the entire 
work at the job site(s) is necessary, the Contractor shall within 7 (seven) days after the cessation or 
fulfilment as aforesaid make a written request to the Engineer-in-Charge for extension of the relative 
time specified in the Progress Schedule and the Engineer-in-Charge may at any time prior to 
completion of the work extend the relative time of completion in the Progress Schedule for such 
period(s) as he considers necessary, if he is of opinion that such act, event or omission constitutes a 
ground for extension of time in terms of the Contract and that such act, event or omission has in fact 
resulted in insurmountable delay to the Contractor. 

 
3.12.5.1 The application for extension of time made by the Contractor to the Engineer-in-Charge should contain 

full details of- 

a) The notice under clause 3.12.5 with a copy each of the notice sent to the Engineer-in-Charge 
and Site Engineer. 

b) The activity for the Progress Schedule affected. 

c) The bottleneck(s) or obstruction(s) perceived/ experienced, and the reason(s) therefor, 

d) Extension required/ necessitated on account of c) above 

e) Extension required/ necessitated on account of reasons attributable to the Owner, 

f) Extension required/ necessitated on account of force majeure reasons, and 

g) The total extension of time (if any) required/ necessitated for completion, taking the above into 
account and after eliminating all overlaps. 

 
3.12.5.2 The opinion/ decision of the Engineer-in-Charge in this behalf and as to the extension of time 

necessary shall, subject to the provisions of clause 3.12.6 hereof, be final and binding upon the 
Contractor. 
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3.12.6 Notwithstanding the provisions of clause 3.12.5 hereof, the Owner may at any time at the request of the 

Contractor made by way of appeal either against the decision of the Engineer-in-Charge taken under 
clause 3.12.5 or against the Engineer-in-Charge’s refusal to take a decision under the said clause. If 
satisfied of the work or any item or operation thereof such period(s) as the Owner may consider 
necessary, and the decision of the Owner as to the existence or otherwise of any grounds justifying the 
extension and to the period(s) of extension necessary shall be final and binding upon the Contractor. 

 
3.12.7 Subject as elsewhere herein or in the contract documents expressly provided, only the existence of 

force majeure circumstances as defined in 3.12.8 hereof shall afford the Contractor a ground for 
extension of time for completion of the work or any part of the work or any operation(s) involved 
therein, and specifically without prejudice to the generality of the foregoing, inclement weather, strike, 
shutdown, third party breach, delay in supply of material(s) or commercial hardship shall not afford the 
Contractor a ground for extension of time or relieve the Contractor of his/its full obligations under the 
Contract, nor will any forced shutdown or idleness or other impediment in progress or completion of the 
work due to any reason whatsoever afford the Contractor a ground for extension of time or relieve the 
Contractor of his/its full obligations under the Contract except and to the extent otherwise elsewhere 
herein specifically provided, nor shall any shut down or idle time charges be payable by the Owner to 
the Contractor for delay in the commencement, progress or completion of the work due to any reason 
whatsoever, including due to the existence of force majeure circumstances. 

 
3.12.8 The term “Force Majeure” as employed in this contract shall mean wars (declared or undeclared) or 

revolutions, civil wars, tidal waves, fires, major floods, earthquakes, epidemics, quarantine restrictions 
and freight embargoes and transporters strikes affecting the country as a whole. 

 
3.12.9 Upon an extension of the time for completion of the work or any part of the work or any operation(s) 

involved therein pursuant to clause 3.12.5 or clause 3.12.6 hereof, the extended date/time of 
completion shall be deemed to be the relative date of completion in the Progress Schedule, and such 
extension shall constitute the sole remedy of the Contractor for and/or arising out of such delays, and 
the Contractor hereby waives any and all contrary rights. 

3.12.10 The mere fact that the Owner shall not have terminated the contract or that the Owner or Engineer-in-
Charge has permitted the Contractor, for the time being to continue with the work for its completion 
shall not prejudice the full rights and remedies available to the Owner under the contract arising out of 
the delayed completion, including the right of Liquidated Damages and/or termination. Such 
permission(s) shall unless specifically stated to be an extension of time under clause 3.12.5 or 3.12.6, 
as the case may be, not be construed as extension(s) of time extension under clause 3.12.5 or 3.12.6 
hereof, and shall merely constitute an indication or intimation, as the case may be, of the Owner’s 
willingness, for the time being, to accept the delayed completion, subject to its rights under the 
contract. 

 
3.12.11 No assurance, representation, promise or other statement by any personnel, engineer or representative 

of the Owner in relation to extension of time for commencement or completion of any work(s) or 
operation thereof or of the entire works under the contract shall be binding upon the Owner or shall 
constitute an extension of time for commencement or completion of the entire works or any part or 
operation thereof within the provisions of clause 3.12.5 or 3.12.6 hereof, unless the same has been 
communicated to the Contractor in writing by the Engineer-in-Charge under clause 3.12.5 or by the 
General Manager under clause 3.12.6and in writing specifically states that it embodies an extension of 
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time within the provisions of clause 3.12.5 or clause 3.12.6 as the case may be, and without prejudice 
to the aforegoing, the mere agreement or prescription or signing of a Progress Schedule by the site 
engineer or any site representative of the Owner at variance of the progress schedule, as the case may 
be, referred to in clauses 3.12.2, 3.12.3 and/or 3.12.4 hereof or containing an extended time of 
commencement or completion in respect of the entire work(s) or any part or operation thereof shall not 
anywise constitute an extension of time in the terms of the Contract so as to bind the Owner or relieve 
the Contractor of all or any of his liabilities under the Contract, nor shall constitute a promise on behalf 
of the owner or a waiver by the Owner of any of its rights in terms of the contract relative to the 
performance of the contract within the time specified or otherwise, but shall be deemed only(at the 
most) as a guidance to the Contractor for better organising his work on a recognition that the 
Contractor has failed to organise his work and/or perform the same within the time specified in the 
Progress Schedule established within the provisions of clause 3.12.2 or clause  3.12.3 or clause 3.12.4 
hereof, as the case may be. 
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ARTICLE - IV 
 
GENERAL INFORMATION 
 
4.01 SITE INFORMATION, CLIMATIC CONDITION ETC. 
 
 The details relating to above are given separately to the best of Owners knowledge. The tenderer shall 

be deemed to have satisfied themselves regarding site condition, access, communication facilities, 
local conditions, climatic conditions including wind, monsoon period, rainfall, temperatures etc. and 
shall be deemed to have included the impact of these factors within their quoted rates. 
 
Contractor should visit the site and familiarise themselves thoroughly before submitting the tender.  

 
4.02 CONSTRUCTION WATER 
 
 The contractor has to make his own arrangement for both construction water and drinking water. The 

Owner does not undertake to supply water to the contractor. 
 
 All temporary arrangements for distribution of construction water shall be removed forthwith after 

completion of the work or if there is any hindrance caused to the other works, the contractor will re-
route or remove the temporary lines at his own cost in a manner so as to continue his (contractor's) 
work in an uninterrupted manner. 

 
4.03 CONSTRUCTION POWER 
 
 Construction power as available at site would be made from the substation/distribution boards situated 

near the work site free of cost at single point for general lighting only. Further arrangement for power 
distribution will be made by contractor depending upon the construction power requirement at his own 
cost as per Electricity Act and Rules framed there under and approved by Engineer-in-Charge. No 
power shall be provided for structural fabrication/ erection/ welding work at site. The contract will 
arrange DG set on his own till construction power is established. 

 
 The temporary line will be removed forthwith after the completion of the work or if there is any 

hindrance caused to the other works due to the alignment of these lines, the contractor will re-route or 
remove the temporary lines at his own cost. 

 
4.04 ACCOMMODATION FOR LABOUR & SUPERVISORY STAFF 
 
 The Contractor shall make his own arrangements for accommodation of his labour and supervisory 

personnel. No accommodation for labour & supervisory staff shall be provided within the site premises. 
 
4.05 CONTRACTOR'S FIELD OFFICE, GODOWN AND WORKSHOP 
 
 Owner will at his own discretion and convenience and for the duration of the execution of the work 

make available near the Site, land for construction of Contractor's field office, godowns, stores, 
workshops and assembly yard required for the execution of the Contract.  The Contractor shall at his 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 27 of 281



 

own cost construct all temporary buildings and provide suitable water supply and sanitary arrangement 
approved by the Engineer-in-Charge.  
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ARTICLE – V 

GENERAL OBLIGATION & PERFORMANCE OF WORK 
 
5.01 EXECUTION OF WORK 
 
 All the work shall be executed in strict conformity with the provisions of the Contract Document and 

with such explanatory detailed Drawings, Specifications and Instructions as may be furnished from time 
to time to the Contractor by the Engineer-in-Charge, whether mentioned in the Contract or not. The 
Contractor shall be responsible for ensuring that Work throughout are executed in the most substantial 
proper and workmanlike manner with the quality of material and workmanship in strict accordance with 
the Specifications and to the entire satisfaction of the Engineer-in-Charge. 

 
5.02 CO-ORDINATION AND INSPECTION OF WORK 
 

(i) The co-ordination and inspection of the day-to-day Work under the Contract shall be the 
responsibility of the Engineer-in-Charge but this will not detract the contractor's full 
responsibility. The written instructions regarding any particular work will normally be passed by 
the Engineer-in-Charge or his Authorised Representative. A work order book will be 
maintained by the Contractor for each sector in which the aforesaid written instructions will be 
entered. These will be signed by the Contractor or his authorised representative by way of 
acknowledgement within Twelve (12) hours. The pages in the work order book shall be 
machine numbered. 

 
(ii) The Engineer-in-Charge will have full power and authority to inspect the Work at any time 

wherever in progress either on the Site or at the Contractor's Premises / Workshops wherever 
situated, Premises / Workshops of any person, firm or corporation where work in connection 
with the Contract may be in hand or where materials are being or are to be supplied, and 
Contractor shall afford or procure for the Engineer-in-Charge, every facility and assistance to 
carry out such inspection. Contractor shall, at all time during the usual working hours and all 
other times at which reasonable notice of the intention of the Engineer-in-Charge or his 
representative to visit the Work shall have been given to Contractor, either himself be present 
to receive orders and instructions, or have a responsible agent duly accredited in writing 
present for the purpose. 

 
5.03 GENERAL CONDITIONS FOR CONSTRUCTION WORK 
 

(i) The working time is forty eight (48) hours per week. Overtime of work is permitted in cases of 
need and the Contractor will compensate the same. Shift working at two (2) or three shifts per 
day will become necessary and the contractor should take this aspect into consideration for 
formulating his rates for quotation. No extra claims will be entertained by the Owner on this 
account.            

 
(ii) For carrying out work on Sundays, and Holidays, the Contractor will approach the Engineer-in-

Charge or representative at least two (2) days in advance and obtain permission in writing. 
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(iii) The Contractor must arrange for the placement of workers in such a way that the delayed 
completion of the Work or any part thereof for any reason whatsoever will not affect their 
proper employment. The Owner will not entertain any claim for idle labour payment 
whatsoever. 

 
(iv) The Contractor shall submit to the Owner reports at regular intervals regarding the state and 

progress of work. The details and proforma of the report will mutually be agreed after the 
award of Contract. 

 
(v) The Contractor shall arrange for required number of competent Engineer Supervisor to be 

present at site at all times during the progress of the work, who shall be duly authorised to take 
instructions and execute them on his behalf. 

 
5.04 WORK IN MONSOON 
 
 The completion of the work may entail working in the monsoon also. The Contractor must maintain a 

minimum labour force as may be required for the Work and plan and execute the construction and 
erection according to the prescribed schedule. No extra payment will be considered for such work in 
monsoon. 

 During monsoon and other period, it shall be the responsibility of the Contractor to keep the 
construction work site free from water at his own cost. 

 
5.05 DRAWING TO BE SUPPLIED BY THE OWNER 
 

(i) Where drawings are attached with Tender, these shall be for the general guidance of the 
Contractor to enable him to visualise the type of Work contemplated and Scope of Work 
involved. The Contractor will be deemed to have studied the Drawings and formed an idea 
about the work involved. 

 
(ii) Detailed working drawings on the basis of which actual execution of work is to proceed, shall 

be prepared by the contractor and same shall be approved by the Owner.  Contractor shall be 
deemed to have gone through the Drawings supplied to him thoroughly and carefully and in 
conjunction with all other connected drawings and bring to the notice of the Engineer-in-
Charge, discrepancies if any, therein before actually carrying out the work. 

 
(iii) Copies of all detailed working drawing relating to Work shall be kept at the Contractor's office 

at the Site and shall be made available to the Engineer-in-Charge at any time during the 
Contract. The drawings and other documents issued by the Owner shall be returned to the 
Owner on completion of the Work. 

 
5.06 DRAWINGS TO BE SUPPLIED BY THE CONTRACTOR 
 

(i) Where drawings/Data are to be furnished by the Contractor, they shall be as enumerated in the 
special conditions of the Contract, and shall be furnished within the specified time. 

 
(ii) Where approval of Drawings for Manufacture/Construction/ Fabrication has been specified, it 

shall be Contractor's responsibility to have these drawings prepared as per the directions of 
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Engineer-in-Charge and got approved before proceeding with Manufacture /Construction 
/Fabrication as the case may be.  Any changes that may have become necessary in these 
drawings during the execution of work shall have to be carried out by the Contractor to the 
satisfaction of Engineer-in-Charge at no extra cost. All final drawings shall bear certification 
stamp as duly signed by the Engineer-in-Charge. 

 
5.07 SETTING OUT WORK 
 

(i) Engineer-in-Charge will establish and clearly mark a reference base line at the site and will 
establish reference bench mark from which Contractor shall establish such other points, lines, 
elevations, etc. as he may require for the proper execution of the work. 

 
(ii) Contractor shall be responsible for the true and proper setting out of the works and for the 

correctness of the positions, levels, dimensions and alignments of all the parts of the works 
and for the provisions of all necessary instruments, appliances and labour in connection 
therewith. If at any time during the progress of the works, any error appears or arises in the 
position, levels, dimensions or alignments of any part of the works, Contractor, on being 
required to do so by Engineer-in-Charge, shall, at his own expense, rectify such error to the 
satisfaction of Engineer-in-Charge unless such error is based on incorrect data supplied in 
writing by Engineer-in-Charge / Owner. The checking of any setting out or any line or level by 
Engineer-in-Charge shall not in any way relieve Contractor of his responsibility for the 
correctness thereof and Contractor shall carefully protect and preserve all the bench marks, 
side rails, pegs and other things used in setting out of the work. 

 
5.08 REPORTS AND RECORDS 
 

(i) Within fifteen (15) days of the Award, Contractor shall submit to Engineer-in-Charge the 
detailed programme, the content and form of which shall be satisfactory to Engineer-in-Charge 
showing the order to procedure and method in which he proposes to carry out the work and the 
time limit and sequence of carrying out the work and shall, whenever required by Engineer-in-
Charge, furnish for his information particulars in writing of Contractor's arrangements for the 
carrying out of the work and of constructional plant and temporary works which contractor 
intends to supply, use or construct as the case may be.  The approval by Engineer-in-Charge 
of such programme or the furnishing of such particulars shall not relieve Contractor of any of 
his duties or responsibilities under this Contract. 

 
(ii) Contractor shall submit to Engineer-in-Charge by the fifth (5th) day of each month for each part 

of his work under this Contract and in summary. 
 

a) A month by month forecast and a historical record up to completion of his 
requirements and actual use of: 

 - Manpower by craft, type and position or other description. 
 

- Materials and supplies including quantity on hand and delivery status. 
 
 - Construction equipment and plant furnished by Contractor. 
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b) A month by month forecast up to completion of the amount of Work done and the 
amount remaining to be completed and all historical record of the Work performed. 

 
c) Such other reports as Engineer-in-Charge may from time to time specify. 
 

5.09 ISSUE OF MATERIALS 
  
 (i) All materials required for the work shall be supplied by the contractor.  Payment shall be made 

against finished items of work as specified in the schedule. 
 
 (ii) All materials, as required to complete the work in all respects according to the contract rates 

shall be inclusive of all freights, GST and other taxes and duties, royalties, loading, unloading, 
transporting, handling and storage charges etc.  

  
 (iii) Contractor shall bear all incidental charges for the storage and safe custody of materials at 

Site. 
 
(iv) Contractor shall construct suitable godowns at Site for storing his own materials, safe against 

damage by rain, dampness, fire, theft etc.  He shall also employ necessary watch and ward 
establishment for the purpose. 

 
(v) It shall be responsibility of Contractor to arrange in time all materials required for Work. If, 

however, in the opinion of the Engineer-in-Charge the execution of Work is likely to be delayed 
due to Contractor's inability to make arrangements for supply of materials which normally he 
has to arrange for, the Engineer-in-Charge shall have the right at his own discretion to issue 
such materials if available with Owner or procure the materials from the market or elsewhere 
and Contractor will be bound to take such materials at the rates decided by the Engineer-in-
Charge.  This, however, does not in any way absolve Contractor from his responsibility of 
making arrangements for the supply of such materials in part or in full should such a situation 
occur nor shall this constitute reason for the delay in the execution of Work. 

 
(vi) Materials / Equipment supplied by Owner shall not be utilised for other purpose(s) than issued 

for. 
 

5.10 STORAGE 
 
 Contractor shall provide or cause to be provided all storage yards, transit sheds and warehouses 

necessary for the performance of his work at locations approved by Engineer-in- Charge. Material 
supplies, equipment and plant stored by Contractor shall be effectively protected against pilferage and 
against damage by the elements. Contractor shall adopt all procedures, maintain all personnel and 
keep all records so that, at all times Contractor can account for 

 -  Stores receipt 
  

-  Storage locations 
  

-  Inventories 
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-  Disbursements 
 

-  Final destinations of all stored items received for Contractor's Work on the Project or any portion 
thereof. 

 
5.11 AUDIT 
 

(i) Contractor's accounts, related to the Project or any portion thereof, shall be available for audit 
by designated representatives of Owner at all reasonable times. 

 
(ii) Such representatives shall at all times be afforded proper facilities for inspection of 

Contractor's accounts and shall have access to Contractor's premises, work and materials, 
records, ledgers and vouchers of every description pertaining to Contractor's performance of 
this Agreement. 

 
5.12 PACKING, MARKING AND DESPATCH INSTRUCTIONS 
 
 (i) Packing / Marking: 

All fragile and all exposed parts shall be packed with care and the packages shall bear the 
words "WITH CARE" both in English and Hindi. 

   
All manufactured surfaces shall be painted with rust proof paint. 

 
  All small pieces shall be packed in cases. 
 

The contractor shall be held liable for all damage or breakage to the goods due to the defective 
or insufficient packing as well as for corrosion due to insufficient protections. 

 
On three sides of the packages the following marks shall appear clearly visible and indelible 
painted at Contractor's care and expense – 
 
 

  FROM: 
  FOR:   M/S BALMER LAWIRE & CO LTD. 
 
  PO/WO NO.   ITEM NO.               NET WT. 
 
  GROSS WT.               DIMENSIONS 
 
  CASE NO.                OF TOTAL               CASES 
 
5.13 DAMAGE TO PROPERTY 
 

(i) Contractor shall be responsible for making good to the satisfaction of Owner any loss of and 
any damage to all structures and properties belonging to Owner or being executed or procured 
or being procured by Owner/Owner or of other Agencies within the premises of all Work of 
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Owner/Owner if such loss or damage is due to fault and / or the negligence or wilful acts or 
omission of Contractor, his employees, agents, representatives or Sub-Contractors. 

 
(ii) Contractor shall indemnify and keeps Owner harmless of all claims for damage to property 

other than Owner's property arising under or by reason of this agreement if such claims result 
from the fault and/or negligence or wilful acts or omissions of Contractor, his employees, 
agents, representative or Sub-Contractors. 

 
5.14 ARTICLES OF VALUE FOUND 
 
 All gold, silver and other minerals of any description and all precious stones, coin, treasure, relics-

antiquities and other similar things which shall be found in, under or upon Site, shall be the property of 
Owner and Contractor shall duly preserve the same to the satisfaction of the Engineer-in-Charge and 
shall from time to time deliver the same to such person or persons indicated by Owner. 

 
5.15 DISCREPANCIES BETWEEN INSTRUCTIONS 
 
 Should any discrepancy occur between the various instructions furnished to Contractor, his agents or 

staff or any doubt arise as to the meaning of any such instructions or should there be any 
misunderstanding between Contractor's staff and the Engineer-in-Charge's staff, Contractor shall refer 
the matter immediately in writing to the Engineer-in-Charge whose decision thereon shall be final and 
conclusive and no claim for losses alleged to have been caused by such discrepancies between 
instructions, doubts, or misunderstanding shall in any event be admissible. 

5.16 LIQUIDATED DAMAGE 

i) If the contractor is unable to complete the jobs specified in the scope of work within the period 
specified in NIT, it may request owner for extension of the time with unconditionally agreeing 
for payment of LD. Upon receipt of such a request, owner may at its discretion extend the 
period of completion and shall recover from the contractor’s running account bill, as an 
ascertained and agreed Liquidated Damages, a sum equivalent to 0.5% of contract value for 
each week of delay or part thereof. The LD shall be limited to 10% of the total contract value. 

 
The parties agree that the sum specified above is not a penalty but a genuine pre-estimate of 
the loss/ damage which will be suffered by the owner on account of delay/ breach on the part 
of the CONTRACTOR and the said amount will be payable without proof of actual loss or 
damage caused by such delay/breach.  

 
(ii)   Notwithstanding what is stated in Clause above, the Owner shall have the right to employ any 

other agency to complete the remaining work at the risk and cost of the Contractor, in the 
event of his failing to complete the work within the stipulated time or in the even progress of 
Contractor’s work is behind schedule, as judged by the engineer-in-charge. 

 
(ii) Then the Engineer-in-Charge upon receiving necessary approval from competent Authority 

may in writing make a fair and reasonable extension of time for completion of the works as per 
provision of clause no. 3.12, provided further that the Contractor shall constantly use his best 
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endeavour to the satisfaction of the Engineer-In-Charge to proceed with the works. Nothing 
herein shall prejudice the rights of the Contractor under clause herein above. 

 
5.17 FORCE MAJEURE 
 
 As explained in clause no. 3.12 
  
5.18 PERIOD OF LIABILITY 
 

(i) Contractor shall maintain the installation Work for a period of Twelve (12) months from the date 
of issue of completion certificate without any extra cost.  Any damage or defect that may arise 
or lie undiscovered at the time of issue of completion certificate, connected in any way with the 
Equipment or materials supplied by him or in the workmanship shall be rectified or replaced by 
Contractor at his own expense as deemed necessary by the Engineer-in-Charge or in default, 
the Engineer-in-Charge may cause the same to be made good by other workmen and deduct 
expenses (of which the certificate of Engineer-in-Charge shall be final) from any sums that may 
be then or at any time thereafter, become due to Contractor or from his Security Deposit, or the 
proceeds of sale thereof, or of a sufficient portion thereof. 

 
(ii) If Contractor feels that any variation in work or in quality of materials or proportions would be 

beneficial or necessary to fulfil guarantees called for, he shall bring this to the notice of the 
Engineer-in-Charge in writing. 

 
(iii) From the commencement of completion of Work, Contractor shall take full responsibility for the 

care for Work including all temporary work and in case any damages, loss or injury shall 
happen to Work or to any part thereof or to any temporary work from any cause whatsoever, 
shall at his own cost repair and make good the same so that at completion Work shall be in 
good order and in conformity, in every respects, with the requirements of Contract and the 
Engineer-in-Charge's instructions. 

 
 (iv) If at any time, before Work is taken over, the Engineer-in-Charge shall: - 
 

a) Decide that any work done or materials used by Contractor or any Sub-Contractor is 
defective or not in accordance with Contract, or that Work or any portion thereof are 
defective, or do not fulfil the requirements of Contract (all such materials being 
hereinafter, called 'Defects' in this clause), and as soon as reasonably practicable 
gives to Contractor notice in writing of the said decision, specifying particulars of the 
defects alleged to exist or to have occurred, then Contractor shall at his own expenses 
and with all speed make good the defects so specified. 

 
In the case Contractor shall fail to do so, Owner may take, at the cost of Contractor, 
such steps as may in all circumstances, be reasonable to make good such defects. 
The expenditure so incurred by Owner will be recovered from the amount due to 
Contractor. The decision of the Engineer-in-Charge with regard to the amount to be 
recovered from Contractor will be final and binding on Contractor.   
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As soon as Work have been completed in accordance with Contract (except in minor 
respects that do not affect their use for the purpose for which they are intended and 
except for maintenance thereof provided in the General Conditions of the Contract) 
and have passed the tests on completion, the Engineer-in-Charge shall issue a 
certificate (hereinafter called Completion Certificate) in which he shall certify the date 
on which Work have been so completed and have passed the said tests and Owner 
shall be deemed to have taken over Work on the date so certified.  If Work has been 
divided into various groups in Contract, Owner shall be entitled to take over any group 
or groups before the other or others and thereupon the Engineer-in-Charge shall issue 
a Completion Certificate which will, however, be for such group or groups so taken 
over only. 

 
b) In order that Contractor could obtain a completion Certificate he shall make good, with 

all possible speed any defect arising from the defective materials supplied by 
Contractor or workmanship or any act or omission of Contract that may have been 
noticed or developed, after the Work or group of Works has been taken over, the 
period allowed for carrying out such Work will be normally one (1) month.  If any defect 
be not remedied within a reasonable time. Owner may proceed to do Work at 
Contractor's risk and expense and deduct from the Final Bill such amount as may be 
decided by Owner. 

 
If by reason of any default on the part of Contractor a completion Certificate has not 
been issued in respect of every portion of Work within one (1) month after the date 
fixed by Contract for the completion of Work, Owner shall be at liberty to use Work or 
any portion thereof in respect of which a Completion Certificate has been issued, 
provided that Work of the portion thereof so used as aforesaid shall be afforded 
reasonable opportunity for completing these Work for the issue of Completion 
Certificate. 

 
5.19 RIGHT OF OWNER TO TERMINATE THE CONTRACT 
 

(i) If the Contractor being an individual or a firm commits any 'Act of Insolvency' or shall be 
adjudged as insolvent or being an Incorporated Company shall have an order for compulsory 
winding up made against it, or pass an effective resolution for winding up voluntarily or subject 
to the supervision of the Court or shall be unable to carry out and fulfil the contract and to give 
security therefore, is so required by the Engineer-in-Charge. 

 
Or if the Contractor (whether an individual, firm or incorporated company) shall suffer 
execution to be issued. 

 
Or shall suffer any payment under this Contract to be attached by or on behalf of any of the 
creditors of the contractor. 

 
Or shall assign or charge, encumber or sublet this contract without the consent in writing of the 
Engineer-in-Charge first obtained. 
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Or shall charge or encumber this contract or any payments due or which may become due to 
the Contractor thereunder. 

 
Or if the Engineer-in-Charge shall certify in writing to the Owner that the     Contractor - 

 
 a) has abandoned the Contract     or 
 

b) has failed to commence the works, or has without any lawful excuse under these 
conditions, suspended the progress of the works for 7 days after receiving from the 
Engineer-in-Charge written notice to proceed   or 

 
c) has failed to proceed with the works with such due diligence and failed to make such 

due progress as would enable the works to be completed within the time agreed upon         
or 

 
d) has failed to remove materials from the site or to pull down and replace work for seven 

days after receiving materials or work were condemned and rejected by the Engineer-
in-Charge under these conditions    or 

e)  has used sub-standard or inferior material or materials not conforming to the 
specifications or has employed inferior workmanship in carrying out the works or part 
thereof or has not exercised due diligence in execution of the said work,  or 

 
has neglected or failed persistently to observe and perform all or any of the acts, 
deeds, matters or things by this Contract to be observed and performed by the 
Contractor requiring the Contractor to observe or perform the same, or 

 
f) has to the detriment of good workmanship or in defiance of the Engineer-in-Charge's 

instructions to the contrary, sub-let or sub-contracted any part of the contract, or 
 
 g) has failed to comply with the Engineer-in-Charge's instructions, or 
 

h) has in the opinion of the Engineer-in-Charge committed any breach of this Contract, 
then and in any of the said cases the Owner with the written consent of the Engineer-
in-Charge may notwithstanding any previous waiver, after giving seven days’ notice in 
writing to the Contractor terminate the Contract, but without hereby affecting the right 
of the Owner of the powers of the Engineer-in-Charge or the obligations and liabilities 
of the Contractor in respect of work, the contract shall continue enforce as fully as if 
the contract has not been so determined and the obligations of the contractor in 
respect of work subsequently executed shall continue as if the works subsequently 
executed has been executed by or on behalf of the Contractor. And further, the Owner 
by its agents or servants shall been titled forthwith to enter upon and take possession 
of the works and all plants, tools, scaffoldings, sheds, machinery, steam and other 
power implements, machinery equipment and materials lying upon the site or the 
adjoining lands or roads and use the same as its own property and to employ the 
same by means of its own servants and workmen in carrying on and completing the 
work or by employing any other contractor and the Contractor shall not in any way 
interrupt or do any act, matter or things to prevent, intimidate or hinder such other 
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contractor or other person or persons employed for completing and finishing or using 
the materials and plant for the work. When the works shall be completed or as soon 
thereafter as convenient, the Engineer-in-Charge shall give a notice in writing to the 
Contractor to remove his surplus materials and plant and should the Contractor fail to 
do so within the period of 7 days after receipt thereof by him, the Owner shall sell the 
same either by public auction or a private sale and shall be given credit to the 
contractor for the amount realised. The Engineer-in-Charge shall thereafter ascertain 
and certify in writing under this hand what (if anything) shall be due or payable to or by 
the owner, the expense or loss which the owner shall have been put to in procuring the 
works to be completed and the amount, if any, owing to the contractor and the amount 
which shall be so certified, shall thereupon be paid by the owner to the Contractor or 
by the Contractor to the Owner, as the case may be and the Certificate of the 
Engineer-in-Charge shall be final and conclusive and binding on the parties hereto. In 
the event of termination under this Clause, the Owner shall not be bound by any 
provision of this Contract to make any further payment to the Contractor until the said 
works are completed. 

 
(ii) Owner shall, at any time, be entitled to determine and terminate the Contract, if in the opinion 

of the Owner the cessation of the Work becomes necessary owing to paucity of funds or for 
any other cause whatsoever, in which case the cost of approved materials at the Site at current 
market rates as verified and approved by Engineer-in-Charge and of the value of the Work 
done to date by the Contractor shall be paid for in full at the specified in the Contract.  A notice 
in writing from the Owner to the Contractor of such determination and termination and the 
reason therefore shall be the conclusive proof of the fact that the Contract has been so 
determined and terminated by the Owner. 

 
(iii) Should the Contract be determined under sub-clause of this clause and the Contractor claims 

payment to compensate expenditure incurred by him in the expectation of completing the 
Work, the Owner shall consider and admit such claim as are deemed fair and reasonable and 
are supported by the vouchers to the satisfaction of the Engineer-in-Charge. The Owner's 
decision on the necessity and propriety of such expenditure shall be final and conclusive and 
binding on the Contractor. 

 
5.20 SUB-LETTING OF WORK 
 

(i) No part of the Contract nor any share or interest therein shall in any manner or degree be 
transferred, assigned or sublet by the Contractor directly or indirectly to any person, firm, or 
corporation whatsoever except as provided for in the succeeding sub-clause, without the 
consent in writing, of the Owner. 

 
(ii) The Owner may give written consent to sub-contract for the execution of any part of the Work 

at the Site, being entered into by the Contractor provided each individual sub-contract is 
submitted to the Engineer-in-Charge before being entered into and is approved by him. 

 
(iii) Notwithstanding any sub-letting with such approval as aforesaid and notwithstanding that the 

Engineer-in-Charge shall have received copies of any sub-contracts, the Contractor shall be 
and shall remain solely responsible for the quality and proper and expeditious execution of the 
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WORK and the performance of all the conditions of the Contract in all respects as if such sub-
letting or sub-contracting had not taken place, and as if such Work had been done directly by 
the Contractor. 

 
(iv) If any Sub-Contractor engaged upon the Work at the Site executes any Work which in the 

opinion of the Engineer-in-Charge is not in accordance with the Contract Document, the Owner 
may by written notice to the Contractor request him to terminate such contract and the 
Contractor upon the receipt of such notice shall terminate such  sub-contract and dismiss the 
Sub-Contractors and the latter shall forthwith leave the Work failing which the Owner shall 
have the right to remove such sub-contractors from the Site. 

 
(iv) No action taken by the Owner under the clause shall relieve the Contractor of any of his 

liabilities under the Contract or give rise to any right to compensation, extension of time or 
otherwise. 

 
5.21 PATENTS AND ROYALTIES 
 
 Contractor, if licensed under any patent covering, Equipment, Machinery, Materials or compositions of 

matter to be used or supplied or methods and process to be practiced or employed in the performance 
of this Contract, agrees to pay all royalties and license fees which may be due with respect thereto. If 
any Equipment, Machinery, Materials, Composition matters, to be used or supplied or methods and 
process to be practiced or employed in the performance of this Contract, is covered by a patent under 
which the Contractor is not licensed then the Contractor before supplying or using the Equipment, 
Machinery, Materials, compositions method or processes shall obtain such licenses, and pay such 
royalties and license fees as may be necessary for performance of the Contract.  In the event the 
Contractor fails to pay any such royalty or obtain any such license any suit for infringement of such 
patents which is brought against the Contractor or the Owner as a result of such failure will be 
defended by the Contractor at his own expense and the Contractor will pay any damages and costs 
awarded in such suit. 

 
5.22 PERFORMANCE GUARANTEE & WARRANTY 
 
 (i) Performance Guarantee: 
 

a) The contractor shall guarantee that the material of construction and workmanship of 
work done and any fittings designed / manufactured / supplied by him are as specified 
in the tender schedule and wherever there is nothing specifically mentioned shall 
correspond to the best available grade and quality as required for the application. 

  
 b) The contractor shall also guarantee that the work done and any fittings designed, 

manufactured, supplied, erected shall be as per prevailing relevant standard, codes 
and statutory practices / stipulations. 

 
c) The contractor shall guarantee the work done and any fittings designed, 

manufactured, supplied, erected and tested by him against defective materials, poor 
workmanship, improper design, operation inadequacies & problems and failure from 
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normal usage, for a period of 12 (twelve) calendar months after final acceptance of the 
work by the Owner. 

 
 (ii) Warranty: 

The Contractor will repair and/or replace all defective parts, components / fittings, accessories 
etc. which shall be notified to him in writing within the Defect Liability Period provided that such 
defective parts, components, fittings, accessories etc. are promptly rectified and replaced by 
him free of cost. The contractor will provide similar warranty on the parts, components, fittings, 
accessories etc. repaired and/or replaced. 

 
5.23 CONTRACTOR'S RESPONSIBILITY WITH OTHER AGENCIES 
 
 Without repugnance to any other condition, it shall be the responsibility of the Contractor to work in 

close co-operation and co-ordinate the work with the Civil, Mechanical, Electrical, Air-conditioning and 
Intercommunication Contractors and other Agencies or their authorised representatives in providing the 
necessary grooves, recesses, cuts and opening etc., in walls, slabs, beams and columns etc. and 
making good the same to the desired finish as per Specifications, for the placement of Electrical, 
Intercommunication cables, Conduits, Air-conditioning inlet and outlet grills and other Equipment etc. 
where required.  For at the above said requirements in the false ceiling and other partitions, the 
Contractor before starting up the works shall in consultation with the Electrical, Mechanical, 
Intercommunication, Air-conditioning Contractors, and other Agencies prepare and put up a joint 
scheme, showing the necessary openings, grooves, recesses, cuts, the methods of fixing required for 
the work of the aforesaid, and the finishes therein, to the Engineer-in-Charge and get the approval.  
The Engineer-in-Charge, before communicating his approval to the scheme, with any required 
modifications, shall get the final agreement of all the Agencies, which shall be binding.  No claim shall 
be entertained on account of the above. 

 
5.24 ARBITRATION 
 
 Any dispute or difference arising under this Contract shall be referred under jurisdiction of Kolkata to a 

sole arbitrator to be appointed by the Chairman & Managing Director, Balmer Lawrie & Co. Limited and 

the provisions of Arbitration Act, 1996 including any statutory modifications or enactment thereof shall 

apply to the Arbitration  proceedings. The fees of the arbitrator, if any, shall be shared equally by both 

the parties. The award shall be a speaking award stating reason therefor and is final & binding on the 

parties. The proceeding shall be conducted in English language and courts at Kolkata will have 

exclusive jurisdiction to settle any dispute arising out of this contract. 

5.24.1 Dispute between Public Sector Organisations: 
 Any dispute or difference between the parties hereto arising out of any notified claim of the Contractor 

in terms of hereof and/or arising out of any amount claimed by the Owner (whether or not the amount 
claimed by the Owner or any part thereof shall have been deducted from the Final Bill of the Contractor 
or any amount paid by the Owner to the Contractor in respect of the work) which cannot be resolved 
amicably by mutual consultation or through the good offices of empowered agencies of the 
Government, shall be referred to arbitration of one of the arbitrators to be nominated by Secretary to 
the Government of India in charge of the Bureau of Public Enterprises. The Arbitration Act, 1996 (26 of 
1996) shall not be applicable to the arbitration under this clause. The award of the Arbitrator shall be 
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binding upon parties to the dispute, provided, however, that any party aggrieved by such award may 
make a further reference for setting aside or revision of the award to the Law Secretary, Department of 
Legal Affairs, Ministry of Law and Justice, Government of India. Upon such reference the dispute shall 
be decided by the Law Secretary or the Special Secretary or Additional Secretary, as the case may be, 
whose decision on the appeal shall bind the parties finally and conclusively. The parties to the dispute 
will share equally the cost of arbitration as intimated by the Arbitrator. 

 
5.24.2 Dispute with foreign parties: 
5.24.2.1 Any dispute, controversy or claim arising out of or relating to this Agreement or the breach thereof, 

either directly or indirectly, which cannot be settled by the Parties hereto, shall be finally decided by 
arbitration in accordance with the UNCITRAL rules of arbitration existing at the date thereof, except 
that in case of any conflict between the provisions of such rules and the provisions of this Agreement, 
the latter shall govern. 

 
5.24.2.2 There shall be three arbitrators; one of the arbitrators will be nominated by each of the Parties and the 

third (who shall act as Chairman) shall be appointed by agreement between the Parties and failing 
such agreement shall be appointed by agreement between the nominated arbitrators and failing such 
agreement shall be appointed in accordance with the UNCITRAL rules or if rules do not provide for an 
appointing authority, then the appointing authority shall be as provided in accordance with the 
appointing procedures of the International Chamber of Commerce, Paris, France; otherwise, the 
arbitration shall be instituted in accordance with the UNCITRAL rules. 

 
5.24.2.3 The arbitration, including the rendering of the award, shall take place in New Delhi. The language to be 

used in the arbitration shall be English. 
 
5.24.2.4 Any decision or award of the arbitrators shall be based solely on the provisions of this Agreement, 

provided, however, that to the extent that the subject matter for the decision or award is not provided 
for in such provisions, it shall be based on the substantive and procedural law of India, excluding its 
conflicts of law provisions. The arbitrators shall not be requested nor shall they have the power to 
render any decision or award except as provided in the preceding sentence. Cost of arbitration shall be 
shared equally by the Parties. 

5.24.2.5 Judgement upon the award rendered shall be enforceable in any court having competent jurisdiction 
thereof, or application may be made to such court for a judicial acceptance of the award and an order 
of enforcement, as the case may be.    

5.24.2.6 This agreement shall be governed by the laws of India. 
 
5.24.3 Notwithstanding the existence of any dispute or arbitration in terms hereof or otherwise, the Contractor 

shall continue and to be bound to continue and perform the works to completion in all respects 
according to the Contract (unless the Contract or works be determined by the Owner) and the 
Contractor shall remain liable and bound in all respects under the Contract. 

  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 41 of 281



 

ARTICLE - VI 
 
INSPECTION, CERTIFICATION AND PAYMENT 
 
6.01 INSPECTION & TESTING 
 

(i) All materials required for the execution of the work should conform to the standard 
specification and approved by the Engineer-in-Charge before actually put to use.  
Commencement of work without prior approval shall be entirely at the risk and cost of the 
Contractor. No delay due to non-availability of the Materials, tools, equipment etc. will be 
entertained by the Owner.  In the case of certain Machinery / Equipment, the Engineer-in-
Charge may inspect the item for approval, before they are brought to site. 

 
(ii) The Owner shall be entitled at all times at the risk of the Contractor to inspect and / or test by 

themselves or through any independent person(s) or agency (ies) appointed by the owner 
and/or to direct the contractor to inspect and/or test all material(s), items and components 
whatsoever supplied or proposed for supply, for incorporation in the work inclusive, during the 
course of manufacture or fabrication by the Contractor and/or at the Contractors work or 
otherwise, such materials or items or components.  The inspection and/or test shall be 
conducted at the expense of the Contractor and if conducted by the Contractor may be 
directed by the Owner to be conducted by agency (ies) nominated by Owner and/or in the 
presence of witness (ess) nominated by the Owner. 

 
(iii) The Contractor shall furnish to the Engineer-in-Charge for approval when requested or as 

required by the specification or other contract documents, adequate samples of material 
intended for incorporation in the works. Such samples to be submitted before the work are 
commenced permitting sufficient time for tests, examination(s) thereto by the Engineer-in-
Charge. All materials furnished and incorporated in the work shall conform to the sample(s) in 
all respects. 

 
(iv) The Engineer-in-Charge shall be entitled to reject at any time any defective materials, item or 

components, (including special manufactured or fabricated items or components) supplied by 
the Contractor for incorporation in the works. 

 
(v) The Contractor shall at all times ensure highest standard of workmanship, relating to the work 

to the satisfaction of the Engineer-in-Charge.  The Engineer-in-Charge shall have the power to 
inspect the work as also to test or instruct the contractor to test the works or any structure, 
material or component thereto at the risk and cost of the Contractor, either by the Contractor or 
by any agency(ies) nominated by the Engineer-in-Charge or Site Engineer on his behalf. 

 
(vi) The Contractor shall provide all facilities, instruments material / labour and accommodation 

required for testing the works (including checking the set time out of work) and shall provide 
Engineer-in-Charge all assistance necessary to conduct the test whenever and wherever 
required. 

 
(vii) The Engineer-in-Charge on inspection or test be not satisfied with the quality or workmanship 

of any work, structure, material, component (decision of the Engineer-in-Charge being final in 
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this behalf), the Contractor shall re-perform, replace, re-install and / or re-erect as the case 
may be such work, structure material or component, as no such rejected work, structure, 
material, item or component shall be re-used without the prior permission of Engineer-in-
Charge. 

 
(viii) Notwithstanding any provided in the foregoing clauses hereto and notwithstanding the 

Engineer-in-Charge/ or his representative has inspected tested and/or approved any particular 
work, structure, material or component, such inspection, test or approval shall not absolve the 
Contractor of his full responsibilities under the contract inclusive or relative to the specification, 
performance guarantee. The said inspection and test procedure being intended basically for 
satisfaction of the Owner / prima-facie erection and/or material and equipment supplied for 
incorporation in the work is in order. 

  
(ix) On no account shall the Contractor proceed with the concreting or other work in foundations 

and superstructure by covering up or otherwise placing beyond reach of inspection or 
measurement any work before necessary inspection, entries are filled in the Site Inspection 
Register by the Engineer-in-Charge or his authorised representative.  Should the contractor do 
so the same shall be uncovered at the contractor’s risk and expense for carrying out the 
inspection and measurement. 

 
(x) If any tests are required to be carried out in connection with the work or materials or 

workmanship not supplied by the Contractor, such tests shall be carried out by the Contractor 
as per the instructions of Engineer-in-Charge and cost of such tests shall be reimbursed by the 
Owner. 

 
6.02 SCHEDULE OF RATES AND PAYMENTS 
 

(i)   The price to be paid by Owner to Contractor for the work to be done and for the performance of 
all the obligations undertaken by Contractor under Contract shall be ascertained by the 
application of the respective Schedule of Rates (there of application but not of limitation, with 
the succeeding sub-clause of this clause) and payment to be made accordingly for the work 
actually executed and approved by the Engineer-in-Charge. The sum so ascertained shall 
(excepting only as and to the extent expressly provided herein) constitute the sole and 
inclusive remuneration of Contractor under Contract and no further or other payment 
whatsoever shall be or become due or payable to the Contractor under Contract. 

 
(ii) The prices/rates quoted by Contractor shall remain firm till the issue of final certificate and shall 

not be subject to escalation.  Schedule of Rates shall be deemed to include and cover all 
costs, expenses and liabilities of every description and all risks of every kind to be taken in 
executing, completing and handing over Work to Owner by Contractor. Contractor shall be 
deemed to have known the nature, scope, magnitude and the extent of Work and materials 
required though Contract Document may not fully and precisely furnish them. He shall make 
such provision in the Schedule of Rates as he may consider necessary to cover the cost of 
such items of Work and materials as may be reasonable and necessary to complete the Work.  
The opinion of the Engineer-in-Charge as to the items of work which are necessary and 
reasonable for completion of Work shall be final and binding on Contractor, although the same 
may not be shown on or described specifically in Contract Document. 
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Generality of this present provision shall not be deemed to cut down or limit in any way 
Contractor's obligation under the Contract, because in certain cases it may and in other cases 
it may not be expressly stated that Contractor shall do or perform a work or supply articles or 
perform, services at his own cost or without additional payment or without extra charge or work 
to the same effect or that it may be stated or not stated that the same are included in and 
covered by the Schedule of Rates. 
 

(iii) Without in any way limited the provisions of the preceding sub-clause the Schedule of Rates 
shall be deemed to include and cover the cost of all Constructional Plant and Equipment, 
Temporary Work (except as provided for herein), Pumps, Materials, Labour, Insurance, Fuel, 
Stores, and Appliances to be supplied by Contractor and all other matters in connection with 
each item in the Schedule of Rates and the execution of  Work or any portion thereof finished, 
complete in every respect and maintained as shown described in the Contract Document or as 
may be ordered in writing during the continuance of Contract. 

 
(iv) Unless specifically mentioned otherwise in the contract, all payments shall be made against 

finished items of work only as defined and included in the schedule of rates.  However, 
Engineer-in-Charge may grant part payment, in certain cases, against partially completed work 
at his own discretion after proper checking and measurement of the portion of the work 
completed by the contractor. All such payment shall be regarded merely as an advance 
payment against the amounts due to the contractor in terms of the contract and any such 
payment shall not be regarded as an acceptance of any work paid for. 

 
(v) No exemption or reduction of any taxes and duties, GST quay or any port dues, Royalties, 

transport charges, stamp duties or Government or Local Body or Municipal Taxes or Duties, 
Taxes or Charges (from or of any other body), whatsoever, will be granted or obtained, all of 
which expenses shall be deemed to be included in and covered by the Schedule of Rates.  
Contractor shall also obtain and pay for all permits, or other privileges necessary to complete 
work. 

 
(vi) For Work under Unit Rate Basis, no alteration will be allowed in the Schedule of Rates by 

reason of Work or any part of them being modified, altered, extended, diminished or omitted.  
The Schedule of Rates are fully inclusive rates which have been fixed by Contractor and 
agreed to by Owner and cannot be altered. 

 
6.03 PROCEDURE FOR MEASUREMENT / BILLING OF WORK IN PROGRESS 
 

(i) All measurement shall be in metric system.  All the Work in progress will be jointly measured 
by the representative of the Engineer-in-Charge and Contractor's authorised agent 
progressively. Such measurement will be got recorded in the Measurement Book /Sheet by the 
Engineer-in-Charge or his authorised representative and signed in token of acceptance by 
Contractor or his authorised representative. 

 
(ii) For the purpose of taking joint measurement Contractor's representative shall be bound to be 

present whenever required by the Engineer-in-Charge.  If, however, he absents for any reason 
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whatsoever the measurements will be taken by the Engineer-in-Charge or his representative 
and this will be deemed to be correct and binding on Contractor. 

 
(iii) The mode of measurement shall be in accordance with Indian Standard Specifications as laid 

down unless otherwise specified to the contrary.   
 

(iv) All measurements shall be neatly written on the measurement books / sheets.  Each set of 
measurements, shall commence with entries stating: 

 
 a) Full name of work as given in estimate 
 
 b) Situation of work 
 
 c) Name of Contractor 
 
 d) Date of agreement entered into with Contractor 
 
 e) Date of Commencement of Work 
 
 f) Date of completion of work 
 
 g) Date of measurement 
 

At the end of measurements, dated signature and designation of the person, who recorded the 
measurements, shall be made. 

 
(v) All pages of measurement sheets shall be machine numbered.  All receipts and issues of 

measurement sheets shall be recorded in a register.  The eventual return of all measurement 
sheets shall be recorded and carefully preserved by the Engineer-in-Charge. 

 
(vi) Contractor will submit a Bill in approved proforma in quadruplicate to the Engineer-in-Charge of 

Work giving abstract and detailed measurements for the various items executed during a 
month, before the expiry of the first week of the succeeding month. The Engineer-in-Charge 
shall take or cause to be taken the requisite measurements for the purpose of having the same 
verified and the claim, as far as admissible. 

 
 Engineer-in-Charge shall review such bills and shall either: 
 
 a) Approve such bills and certify the same for payment; or 
 

b) Approve part of the bill(s) and certify that part for payment, request further clarifications 
/ revisions from Contractor as to the balance and upon receipt of satisfactory 
clarification / revisions from Contractor, certify the balance for payment; or 

 
c) Reject the entire bill subject to further clarification / revisions from Contractor, upon 

receipt by Engineer-in-Charge of satisfactory clarification / revisions to such rejected 
bill, Engineer-in-Charge shall approve and certify the clarified / revised bill for payment.  
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6.04 SECURED ADVANCE 
 
 No secured advance is payable. 
 
6.05 NOTICE OF CLAIM FOR ADDITIONAL PAYMENT 
 
 Should Contractor consider that he is entitled to any extra payment or compensation or to make any 

claims whatsoever in respect of Work he shall forthwith give notice in writing to the Engineer-in-Charge 
that he claims extra payment and/or compensation.  Such notice shall be given to the Engineer-in-
Charge within ten (10) days from the ordering of any Work or happening of any event upon which 
Contractor bases such claims and such notice shall contain full particulars of the nature of such claim 
with full details and amount claimed.  Failure on the part of Contractor to put forward any claim with 
necessary particulars as above within the time above specified shall be an absolute waiver thereof.  No 
omission by Owner to reject any such claim and no delay in dealing therewith shall be waiver by Owner 
of any rights in respect thereof. 

 
6.06 COMPLETION CERTIFICATE 
 

(i) When Contractor fulfils his obligation under clauses he shall be eligible to apply for Completion 
Certificate. Contractor may apply for separate Completion Certificate in respect of each such 
portion of Work by submitting the completion Documents along with such application for 
Completion Certificate. 

 
The Engineer-in-Charge shall normally issue to Contractor the Completion Certificate within 
one(1) month after receiving an application therefore from Contractor after verifying from the 
completion documents and satisfying himself that work has been completed in accordance with 
and as set out in the construction and erection drawings, and the Contract Document and 
rectification of defects if any. 

 
Contractor, after obtaining the Completion Certificate, is eligible to present the Final Bill for 
Work executed by him under the terms of Contract. 

 
(ii) Within one (1) month of completion of work in all respects, Contractor shall be furnished with a 

certificate by the Engineer-in-Charge, of such completion, but no certificate shall be given nor 
shall work be deemed to have been executed until all scaffolding, surplus materials and 
rubbish is cleared off Site completely nor until work shall have been measured by the 
Engineer-in-Charge whose measurement shall be binding and conclusive.  Work will not be 
considered as complete and taken over by Owner, until all the temporary works, constructed, 
are removed and the worksite cleaned to the satisfaction of the Engineer-in-Charge. 

 
If Contractor shall fail to comply with the requirements of this clause on or before the date fixed 
for the completion of Work, Engineer-in-Charge may at the expenses of Contractor remove 
such scaffolding, surplus materials and rubbish and dispose of the same as he thinks fit and 
clean off such dirt as aforesaid, and Contractor shall forthwith pay the amount of all expenses 
so incurred and shall have no claim in respect of any such scaffolding or surplus materials as 
aforesaid except for any sum actually realised  by the sale thereof. 
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(iii) For the purpose of clause, the following Documents will be deemed to form the completion 

Documents: 
 

 (a) The technical documents according to which Work was carried out. 
(b) Three (3) sets of Construction Drawings showing therein the modification and correc-

tions made during the course of execution signed by the Engineer-in-Charge. 
 (c) Completion Certificate for 'embedded' and 'covered' up Work. 
 (d) Certificates of final levels as set out of various work. 

(e) Material appropriation Statement for the materials issued by Owner for Work and list of 
surplus materials returned to Owner's store duly supported by necessary Documents. 
Contractor should also submit the necessary documents before taking out their own 
materials/equipment from the site.  No material/equipment can be taken out from site 
without prior approval of Engineer-in-Charge. 

 
6.07 FINAL CERTIFICATE 
  
 Upon expire of the period of liability and subject to the Engineer-in-Charge being satisfied that work 

have been duly maintained by Contractor, during such period as hereinbefore mentioned  and that 
Contract has in all respect duly made up any subsidence and performed all his obligations under 
Contract, the Engineer-in-Charge shall (without prejudice to the rights of Owner to retain the provisions 
of relevant clause hereof) otherwise give a certificate herein referred to as the final certificate to that 
effect and Contractor shall not be considered to have fulfilled the whole of his obligations until Final 
Certificate shall have been given by the Engineer-in-Charge notwithstanding any previous entry upon 
Work and taking possession, working or using of the same or any part thereof by Owner. Contractor 
shall provide Owner with a certified satisfactory to both that all privileges, liens, claims, obligations and 
liabilities against or chargeable to the Owner have been fully paid, satisfied and released and that 
Contractor has no claim(s) against Owner. 

 
6.08 CERTIFICATE AND PAYMENTS ON EVIDENCE OF COMPLETION 

 
 Except the final certificates no other certificate or payments against a certificate or on general account 

shall be taken to be an admission by Owner of the due performance of Contract or any part thereof or 
occupancy or validity of any claim by Contractor. 
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ARTICLE - VII 
 
RULES, REGULATIONS & INSURANCE COVERAGE 
 
7.01 OBSERVANCE OF RULES/ ACTS IN FORCE 
 
 (i) The successful tenderer and his man shall abide by all rules/regulations in force at a location 

and the laws, by-laws and statutes of Government / Semi-Government and other local 
authorities such as requirements / liability under enactments, Contract Labour Act etc. and the 
Company shall stand indemnified against by claims on these scores. 

 
 (ii) The Contractor shall conform to the provisions of Acts, rules, orders or notifications of any 

Governments, Municipal or local authority for the time being in force affecting the work 
undertaken by him and will give all necessary notices to and obtain requisite sanction and 
permits of and from the Municipal and any other authority in respect of the said work or the 
materials to be used there at and generally will comply with the building and other regulations 
of such authorities and will keep the Company indemnified against all claims, penalties and 
losses that may be incurred by it by reason of any breach by the Contractor of any statues by-
laws, rules, regulations, notifications etc. 

 
 (iii) The Contractor and sub-contractor(s) of the Contractor shall obtain authority (ies) designated 

in this behalf under any applicable laws, rule or regulation (including) but not limited to Contract 
Labour (in so far as applicable) any and all such license(s) consent(s), registration(s) and/or 
other authorisation(s) as shall from time to time be or become necessary for or relative to the 
execution of the work or any part or portion thereof or the storage or supply or any material(s) 
or otherwise in connection with the performance of the contract and shall at all times observe 
and ensure due observance by the sub-contractors, servants and agents of all terms and 
conditions of the said license(s) consent(s) regulation(s) and other authorisation(s) and laws, 
rules and regulations applicable thereto. 

 
 (iv) The Contractor undertakes to ensure due and complete compliance with all laws, regulations, 

rules, etc., applicable to the workmen employed or whose services are otherwise availed of by 
the Contractor, whether in connection with the construction work at the site or otherwise.  The 
Owner shall have the right to inspect the records maintained by the contractor, Contractor shall 
whenever required by the Owner/Owner, produce such records and as and when the 
Owner/Owner may call upon the Contractor, ascertain whether or not the requirements of all 
such laws, regulations, rules etc. coming to light whether as a result of such inspection or 
otherwise, the Owner shall have the right to require the contractor to effect such compliance 
within such time, as the Owner may prescribe in that behalf and in the event of the Contractor 
failing to effect such compliance within the time prescribed by the Owner, then the Owner shall 
without prejudice to his other rights, be entitled to withhold from the amount payable to the 
workmen under any such laws, regulations or rules and to make payment thereof to the 
workmen.  The Owner shall also have in that event the right to terminate the contract with 
immediate effect and to exercise powers reserved to the Owner under the contract as a result 
of termination. 

 
7.02 TAXES, DUTIES & OTHER STATUTORY PAYMENTS 
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 Contractor agrees to and does hereby accept full and exclusive liability for the payment of any and all 

taxes and duties, GST etc. now or hereafter imposed, increased, or modified and all the taxes and 
duties, GST etc. now enforce and hereafter increased, imposed or modified from time to time in respect 
of Work and materials and all contributions and taxes for unemployment compensation insurance and 
old age pensions or annuities now or hereafter imposed by any Central or State Governmental 
Authorities which are imposed with respect to or covered by the wages, salaries, or other 
compensations paid to the persons employed by Contractor and Contractor shall be responsible for 
compliance with obligations and restrictions imposed by the Labour Law or another law affecting 
employer employee relationship and Contractor further agrees to comply, and to secure the compliance 
of all Sub-contractors, with applicable Central, State Municipal and local laws and regulations and 
requirements of any Central, State or Local Employment Agency or authority, Contractor further agrees 
to defend, indemnify and hold harmless from any liability or penalty which may be imposed by the 
Central, State or Local authorities by reason of any violation by contractor or Sub-contractor of such 
laws, regulations or requirements and also from all claims, suits or proceedings that may be brought 
against Owner arising under, growing out of, or by reason of work provided for by this Contract, by third 
parties, or by / central or State Government Authority or any administrative sub-division thereof. 

 
7.03 LABOUR LAWS 
 
 (i) No Labour below the age of eighteen (18) years shall be employed on Work. In case female 

workers are engaged, requisite provisions shall be made as per the statute. 
 
 (ii) Contractor shall not pay less than what is provided under law to labourers   engaged by him on 

Work. 
 
 (iii) Contractor shall at his expense comply with all labour laws and keep Owner indemnified in 

respect thereof. 
 
 (iv) In addition to above, rules and regulations as contained in Contract Labour (Regulation and 

Abolition) Act, 1970 will also be applicable for this contract. For the purpose of registration as 
per the above Act, Contractor may contact Owner for further details. 

 
 (v) Contractor shall secure full safety of the workers / employees engaged by him in the Site 

premises and shall take at his own cost, insurances and such other safety regulations for the 
said purpose. 

 
7.04 IMPLEMENTATION OF APPRENTICES ACT 1964 
 
 Contractor shall comply with the provisions of the Apprentices Act, 1964 and the Rules and orders 

issued there under from time to time. If he fails to do so, his failure will be a breach of Contract and the 
Engineer-in-Charge may, at his discretion, cancel Contract. Contractor shall also be liable for any 
pecuniary liability arising on account of any violation by him of the provision of the Act. 

 
7.05 INSURANCE 
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 Contractor shall at his own expense carry out and maintain insurance with reputable companies to the 
satisfaction of the Owner as follows: 

 
 (i) Workmen's Compensation and Employees' Liability Insurance: 
 

 Insurance shall effect for all contractors' employees engaged in the performance of this 
Contract and shall remain valid for the tenure of the work. If any of the work is sublet, after 
necessary approval by the Owner, the contractor shall require the Sub-contractor to provide 
Workmen's Compensation and Employees' Liability Insurance for the Sub-contractor's 
employees, if such employees are not covered under the Contractor's Insurance. 

 
 (ii) Contractors All Risk Insurance: 
   

 Contractor shall take out an All Risk Insurance policy in the Joint names of the Owner and the 
Contractor (owner as the first beneficiary) including third party liability, against loss or damage 
from any cause covering the work executed to the estimated current contract value together 
with the material for incorporation in the work. Such insurance shall be in such a manner that 
Owner and the Contractor are covered from the date of commencement of work. 

 
 The contractor shall indemnify the Owner against all losses and claims in respect of injuries or 

damage to any person, including any employee of the Owner, material or physical damage to 
any property whatsoever including that of the owner arising out of the execution of the works or 
in the carrying out of the contract, and shall insure against his liability with an insurer until the 
completion of this contract in terms approved by the owner. Whenever required, the contractor 
shall produce the insurance policy and the current premium receipts to the Owner. 

 
 In addition to what it is stipulated above the successful contractor shall execute Indemnity 

Bond to indemnify and hold harmless the Owner for complying with the provision of the 
following: 

 
 i) Provident Fund Act for P.F. Scheme for labourers engaged by the Contractor / 

Subcontractors. 
 
 ii) Interstate Migrant Workmen (“Regulation of Employment and Conditions of Services) 

Act - 1979. 
 
 iii) Minimum Wages Act - 1948. 
 
 iv) Equal Remuneration Act - 1976. 
 
 v) Workman’s Compensation Act - 1923. 
 

vi) Contract Labour (Regulation & Abolition) Act - 1970. 
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ARTICLE - VIII 
 

SAFETY CODES & PRACTICES 
 
8.01 GENERAL 
 
 The Contractor shall adhere to safe construction practice and guard against hazardous and unsafe 

working conditions and shall comply with Owner's safety rules as set forth herein. 
 
8.02 FIRST AID AND INDUSTRIAL INJURIES 
 Contractor shall maintain first aid facilities for its employees and those of its sub-contractors - 
 

(i) Contractor shall make outside arrangements for ambulance or suitable service and for the 
treatment of industrial injuries.  Names of those providing these services shall be furnished to 
Engineer-in-Charge prior to start of construction, and their telephone numbers shall 
prominently be posted in Contractor's field office. 

 
(ii) All critical industrial injuries shall be reported promptly to Engineer-in-Charge, and a copy of 

Contractor's report covering each personal injury requiring the attention of a physician shall be 
furnished to Owner. 

 
8.03 GENERAL RULES 
 
 Carrying/Striking of matches, lighters and smokers inside the hazardous areas is strictly prohibited. 

Violations of "No SMOKING" rules will be discharged immediately.  Within the operation area, no hot 
work shall be permitted without valid gas/safety/fire permits issued by Owner. 

 
8.04 CONTRACTORS BARRICADES 
 

 (i) Contractor shall erect and maintain barricades required in connection with his operations to 
guard or protect: 

 
 a) Excavations 
 b) Hoisting Areas 
 c) Areas adjudged by Contractor or Owner's inspectors. 
 d) Owner's existing property liable to damage by contractor's operations, in the opinion of 

Engineer-in-Charge. 
 

 (ii) Contractor's employees and those of its sub-contractors shall become acquainted with Owner's 
barricading practice and shall respect the provisions thereof. 

 
 (iii) Barricades and hazardous areas shall be marked by red falser lanterns at nights. 
 
8.05     SAFETY EQUIPMENT 
 

(i) All necessary personal safety equipment as considered adequate by the Engineer-in-Charge 
should be made available for the use to the persons employed at the site and maintained in a 
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condition suitable for immediate use, and the Contractor should take adequate steps to ensure 
proper use of equipment by those concerned. 
 

(ii) Workers engaged in white washing and mixing or stacking of cement bags or any materials, 
which are injurious to the eyes, shall be provided with protective goggles. 

 
(ii) Those engaged in welding and cutting works shall be provided with protective face & eye-

shields, hand gloves etc. 
(iii) To ensure that workers use Personnel Protective equipment like safety helmet, safety shoes, 

gloves etc.  
 

(iv) When workers are employed in sewers and manholes, which are in use, the Contractor shall 
ensure that the manhole covers are opened and are ventilated at least for an hour before the 
workers are allowed to get into the manholes, and manholes, so opened, shall be cordoned off 
with suitable railing and provided with warning signals or boards to prevent accidents to the 
public. 

 
(v) The Contractor shall not employ men below the age of 18 years and women on the work of 

painting or products containing lead in any form.  Wherever men above the age of 18 years are 
employed on the work of lead painting, the following precautions should be taken. 

 
a) No paint containing lead product shall be used, except in the form of paste or ready-made 

paint. 
 

b) Suitable facemasks shall be supplied for use by the workers when paint is applied in the form 
of spray on a surface having lead paint dry, rubbed and scrapped. 

 
 (vi) Hot work should be carried out only in the areas earmarked for the purpose after required 

safety precautions have been taken and only after obtaining written permission from the 
Engineer-in-Charge. Any provision required to be made e.g. windscreens of G.I sheets etc. to 
make the area safe for hot work, will be made by the successful tenderer at his own cost. 

 
8.06 HOISTING EQUIPMENT 
 
 (i) Use of hoisting machines and tackle including their attachments, anchorage and supports shall 

conform to the following standards or conditions. 
a) These shall be of good mechanical construction, sound materials, adequate strength 

and free from patent defect and shall be kept in good condition and in good working 
order. 

 
b) Every crane driver or hoisting appliance operator shall be properly qualified and no 

person under the age of 21 years should be in charge of any hoisting machine 
including any scaffolding, winch or indicating signals to the operator. 

 
 (ii) In case of Owner's machine, the safe working load shall be notified by the Engineer-in-Charge. 

As regards Contractor's machines, the Contractor shall notify the safe working load of the 
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machine to the Engineer-in-Charge, whenever he brings any machinery to site of work and get 
it verified by the Engineer-in-Charge, concerned. 

 
8.07 ELECTRICAL EQUIPMENT 
 Motors, Gear Transmission, Electric Wiring and other dangerous parts of hoisting appliances shall be 

provided with efficient safeguards.  Hoisting appliances should be provided with such means as will 
reduce to the minimum the risk of accidental descent of the load; adequate precautions shall be taken 
to reduce to the minimum the risk of any part of a suspended load becoming accidentally displaced.  
When workers are employed on electrical installations, which are already energised, insulating mats, 
wearing apparel, such as gloves and boots as may be necessary shall be provided. 
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ATTACHMENT - I 
AGREEMENT 

 
 
ARTICLES OF AGREEMENT FOR THE WORK OF 
 
made this                day of              Two thousand sixteen      between Messers / Mr 
 
hereinafter called the "Contractor" (which term shall unless excluded by or repugnant to the context include its successors 
and permitted assigns) of the one part and Balmer Lawrie & Co. Ltd; having its registered office at 21, Netaji Subhas 
Road, Kolkata - 700 001, India hereinafter called the "Owner" which term shall unless excluded by or repugnant to the 
context include its successors and permitted assigns) of the other part. 
 
WHEREAS 
 
(A) Owner being desirous of having provided and executed Work mentioned, enumerated or referred to in the 

Tender Document including anyone or all of the documents such as Notice Inviting Tender / Letter Inviting 
Tender, General Conditions of Contract, Special Conditions of Contract, Specifications, Safety codes, Drawings, 
Plans. Time Schedule, Letter of Acceptance of Tender, Agreed Variations, other documents has called for 
Tender. 

 
(B) Contractor has inspected Site and surroundings of Work specified in the Tender Document and satisfied 

itself/himself by careful examination before submitting its/his tender as to the nature of the surface strata, soil, 
sub-soil and ground, the form and nature of Site and local conditions, the quantities, nature and magnitude of 
Work, availability of labour and materials necessary for the execution of Work, the means has of access to Site, 
the supply of power and water thereto and the accommodation it/he may require and has made local and 
independent enquiries and obtained complete information as to the matters and things referred to, or implied in 
the Tender Document or having any connection therewith, and has considered the nature and extent of all 
probable and possible situations, delays, hindrances or interferences to or with the execution and completion of 
Work, to be carried out under Contract, and has examined and considered all other matters, condition and things 
and probable and possible contingencies, and generally all matters incidental thereto and ancillary thereof 
affecting the execution and completion of Work and which might have influenced it/him in making its/his Tender. 

 
(C) The Notice Inviting Tender / Letter Inviting Tender, Tender Document, General Conditions of Contract, Special 

Conditions of Contract, Specifications, Letter of Acceptance of Tender, Schedule of Rates and other documents 
which, together with this agreement, constitute the terms and conditions under which the Contractor shall 
perform the works, are listed in the Appendix to the Agreement and they shall form part of this Agreement.  For 
purpose of this Agreement, the expression 'Contract' shall also include any modifications, alterations, variations 
in the specifications by way of additions and deletion thereto, written instructions, directions etc. issued by the 
Owner from time to time. 

 
AND WHEREAS  
 
Owner accepted the Tender of Contractor for the provision and the execution of Work at the rates stated in the schedule 
of rates and finally approved by Owner upon the terms and subject to the conditions of contract. 
 
Now this Agreement Witnessed and it is hereby agreed and declared as follows: 
 
(1) In consideration of the payment to be made to Contractor for Work to be executed by him/it, Contractor hereby 

covenants with Owner that Contractor shall and will duly provide, execute and complete Work and shall do and 
perform all other acts and things in Contract mentioned or described or which are to be implied there from or 
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may be reasonably necessary for completion of Work and at the said times and in the manner and subject to the 
terms and conditions or stipulations mentioned in Contract. 

 
(2) In consideration of the due provision, execution and completion of work, Owner does hereby agree with 

Contractor that Owner will pay to Contractor the respective amounts for the work actually done by him and 
approved by Owner at the Scheduled Rate and such other sum payable to Contractor under provision of 
Contract such payment to be made at such time and in such manner as provided for in Contract. 

 
AND 

 
(3) In consideration of the award of the work, Contractor does hereby agree to pay such sums as may be due to 

Owner for the services rendered by Owner to Contractor such as power supply, water supply and others as set 
forth in Contract and such other sums as may become payable to Owner towards the controlled items of 
consumable materials or towards loss, damage to the Owner's Equipment, materials, construction plant and 
machinery, such payments to be made at such time and in such manner as is provided in Contract. 

 
It is specifically and distinctly understood and agreed between Owner and Contractor that Contractor shall have no right, 
title or interest in the Site made available by Owner  executed on Site by Contractor or in the goods, articles, materials, 
etc. brought on Site (Unless the same specifically belongs to Contractor) and Contractor shall not have or deemed to 
have any lien whatsoever charge for unpaid bills nor will be entitled to assume or retain possession or control of Site or 
structures and Owner shall have an absolute and unfettered right to take full possession of the Site and to remove the 
Contractor, their servants, agents and materials belonging to Contractor and lying on Site. 
 
Contractor shall be allowed to enter upon Site for execution of work only as a licensee simpliciter and shall not have any 
claim, right, title or interest in Site or the structures erected thereon equipment, plant and machinery installed, and Owner 
shall be entitled to terminate such license at any time without assigning any reason.  
 
The Equipment, plant and machinery, materials including sand, gravel, stone, loose, earth, rock etc., dug up or excavated 
from Site shall unless otherwise expressly agreed under this Contract, exclusively belong to Owner and Contractor shall 
have no right to claim over the same and such excavations and materials should be disposed of on account of owner 
according to the instructions in writing issued from time to time by the Engineer-in-Charge. 
 
Contractor shall affect the payment of wages to its / his labours directly without the intervention of any intermediary and 
no amount by way of commission or otherwise shall be deducted or recovered from the wages of workmen. 
 
The parties hereto hereby agree to submit to the jurisdiction of the courts situated at Kolkata for the purpose of actions 
and proceedings arising out of contract and the court at Kolkata only will have the jurisdiction to hear and decide such 
actions and proceedings. 
 
The contractor shall take adequate insurance cover at his/its properties etc. used in the work against all risks and the 
Owner shall not in any way be liable for the damages or loss caused to such properties etc., due to whatever causes. 
 
Wrongful appropriation, or proven attempt of wrong appropriation, of materials belonging to the Owner or to any other 
Contractor working within the Site premises, or commission of any other criminal act by the Contractor, or his agents, or 
employees or workers shall be deemed to be a breach of contract on the part of the Contractor, and the Owner shall, in 
addition to the remedies available under the Agreement, be entitled to terminate the Contract forthwith at the risk and cost 
of the Contractor. 
 
Terms and conditions, if any, stipulated by the Contractor while submitting his tender, or otherwise, shall be applicable 
only to the extent such terms and conditions are specifically accepted by the Owner in writing. 
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In witness whereof the parties have executed these presents on the day and the year first above written. 
 
 
 
 
 
 
Signed and Delivered for                           Signed and Delivered for 
and on behalf of                                    and on behalf of 
OWNER                     CONTRACTOR 
 
 
 

 
In presence of Two Witnesses 

 
 
 
1. ---------------------------            1. -------------------------- 
 
 
 
 
 
2. ---------------------------            2. -------------------------- 
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Appendix referred to in Clause 'C' of the Agreement 
 

Dated: 

Item No.                          Description of Documents 

 

1.  Tender Document for the work of " ------------------” 

  marked:  Attachment - I, which contains, inter alias 

 

a)   Tender Notice dated ---------------------- for the work 

 

   of " ------------------------------------------- ", and 

b)   Special Conditions of Contract. 

2.  General Conditions of Contract, marked: --------------- 

 

  Attachment - II: and -------------------------------- 

 

3.  Letter of Acceptance vide No. ---------------------------- 

 

  dated ------------------- marked:   Attachment - III, 

 

  along with Tender Schedule “-------------------------------- 

 

  ---------------------------------  " which is marked: 

  Annexure - I to Letter of Acceptance No.------------------ 

  ------------------------- dated -------------------------- 
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ATTACHMENT – II 
 

BANK GUARANTEE VERIFICATION CHECK LIST 
 

 
   CHECK LIST      YES  NO 
 
I.     Does bank guarantee compare verbatim with standard 

Balmer Lawrie & Co Ltd proforma for BG 
 
II.  a. Has the executing officer of the BG indicated his name, 

designation and power of attorney No./ Signing Power No. 
etc. on BG 

 
     b. Is each page of BG duly signed/initialled by the executant 

and last page is signed with full particulars as required in 
the Balmer Lawrie’s standard proforma of BG and under 
the seal of the Bank. 

 
     c. Does the last page of the BG carry the signature of two 

witnesses along side the signature of the executing Bank 
Manager 

 
III. a. Does the non judicial stamp paper for BG purchase in the 

name of BG issuing Bank 
 
    b. Is the BG on non-judicial Stamp paper of value Rs. 

100/- (Rupees One Hundred only) 
 
    c. Is the date of sale of non-judicial stamp paper shown on 

the BG and the stamp paper is issued not more than six 
months prior to date of execution of BG 

 
IV. a. Are the factual details such as bid specifications No., LOI 

No., Contract price etc. correct 
 
     b. Whether over-writing/ cutting, if any on the BG 

authenticated under signature and seal of executant 
 
V. a. Is the amount of BG in line with contract 

provisions/agreement/tender 
 
     b. Is the validly of BG in line with contract 

provisions/agreement/tender 
  
VI. Covering letter from bank enclosed with the BG 
VII. BG shall be from a Nationalised/ Scheduled Bank only 
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ATTACHMENT - IIa 
 

PROFORMA OF BANK GUARANTEE FOR EARNEST MONEY DEPOSIT 
 

(ON NON-JUDICIAL PAPER OF APPROPRIATE VALUE) 
 
To 
Balmer Lawrie & Co. Ltd. 
Engineering & Projects 
21, Netaji Subhas Road 
Kolkata – 700 001 
 
 
Whereas …………………….. (Name of the bidder) (hereinafter called “the Bidder”) has submitted its bid for the 
………………….. (purpose) (hereinafter called “the Bid”) against Tender reference No. …………. dated ………….. M/S. 
BALMER LAWRIE & CO. LTD., 21 Netaji Subhas Road, Kolkata – 700 001. 
 
The conditions of Tender provide that the Bidder shall pay a sum of Rs………………. (Rupees ……………………….. only) 
(hereinafter called “the said amount”) as full Earnest Money Deposit in the forms therein mentioned. The forms of 
payment of Earnest Money Deposit include guarantee to be executed by a Scheduled Bank. 
 
The said ………………………. (name and address of the Bidder) have approached us and at their request and in 
consideration of the premises we, ……………….. (Name of the Bank) having our office at 
……………………………(address of the Bank) have agreed to give such guarantee as herein after mentioned. 
 
Know All Men by these presents, we, ……………………..(name of the Bank) of ……………….(address of the Bank) 
having our office, inter alia, at …………….. (hereinafter called “the Bank”) are bound unto BALMER LAWRIE & CO. 
LTD………………(address) (hereinafter called “the Purchaser”) in the sum of Rs. ………………… (Rupees 
…………………… only) for which payment will truly be made to the Purchaser, the Bank binds itself, its successors and 
assigns by these presents this ……. day of ………… 2018. 
 
THE CONDITIONS of this obligation are : 
 
1. If the Bidder withdraws its Bid during the period of bid validity specified by the Bidder on the bid form; or 
 
2. If the Bidder, having been notified of the acceptance of its bid by the Purchaser during the period of bid validity; 
 

a) fails or refuses to execute the Contract Form if required; or 
 

b) fails or refuses to furnish the Performance Security, in accordance with the instructions to Bidders. 
 
 
We undertake to pay the Purchaser up to the said amount upon receipt of its first written demand, without the Purchaser 
having to substantiate their demand, provided that in their demand  the Purchaser shall mention that the amount claimed 
by them is due owing to the occurrence of one or both of the two conditions. 

 
This guarantee will remain in force upto ……… (date of expiry) including the ….. days after the period of the bid validity, 
and any demand in respect thereof should reach the Bank not later than the above date. 
 
Notwithstanding anything contained herein : 
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i) Our liability under the Bank Guarantee shall not exceed Rs. ……… (Rupees ………………………….. only)  
 
ii) This Bank Guarantee shall be valid upto …………. 
 
iii) We are liable to pay the guaranteed amount or pay part thereof under this Bank Guarantee only if you serve 

upon us a written claim or demand on or before ………… (last date of validity) 
 
We, …………………………………… (name of the Bank) undertake not to revoke this guarantee during its currency 
except with your previous consent in writing. 
 
We have power to issue this guarantee in your favour under our Memorandum and Articles of Association and the 
undersigned has full power to do and execute this Guarantee under the Power of Attorney dated ……………… day of 
………..  2018 granted to him by the Bank. 
 
 
 
                Your faithfully, 
 
 
 
                (Specimen Signature) 
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ATTACHMENT - III 
 

BANK GUARANTEE AGAINST PERFORMANCE 
 

(ON NON-JUDICIAL PAPER OF APPROPRIATE VALUE) 
 
Letter of Guarantee No. 
 
Dated : the             day of  
 
 
THE GUARANTEE is executed at Kolkata on the              day of                           ………………….by …………………..(set 
out full name and address of the Bank) (hereinafter referred to as “the Bank” which expression shall unless expressly 
executed or repugnant to the context or meaning thereof mean and include its successors and assigns). 
 
WHEREAS Balmer Lawrie & Co. Ltd. (local address), ……………………………………. an existing company within the 
meaning of the Companies Act, 1956 and having its Registered Office at 21, Netaji Subhas Road, Kolkata – 700 001 
(hereinafter referred to as “the Company”) issued a Tender being No.                              dated                (hereinafter 
referred to as “the said Tender”) for (set out purpose of the job) and pursuant thereto Messrs/ Mr.                                   
……………………(set out full name and address of the Contractor) (hereinafter referred to as “the Contractor” which term 
or expression wherever the context so requires shall mean and include the partner or partners of the  
Contractor for the time being/his/its heirs, executors, administrators, successors and assigns) (delete which are not 
applicable) has accepted the said Tender and field its quotation. 
 
AND WHEREAS the quotation of the Contractor had been accepted by the Company and in pursuance thereof an Order 
being No………………. dated ………………. (hereinafter referred to as “the said Order”) has been placed by the 
Company on the Contractor for (set out purpose of the job). 
 
AND WHEREAS under the terms of the said Order the Contractor is required to furnish the Company at their/his/its own 
costs and expenses a Bank Guarantee for Rs………………………….(Rupees ……………………………….. only) as 
performance guarantee for the fulfilment of the terms and conditions of the said Tender and to do execute and perform 
the obligations of the Contractor under the Agreement dated the …………….. day of …………………….. (hereinafter 
referred to as “the Agreement “) entered into by and between the Company of the one part and the Contractor of the other 
part, the terms of the said Tender and the terms contained in the said Order which expression shall include all 
amendments and/or modifications/or variation thereto. 
 
AND WHEREAS the Contractor had agreed to provide to the Company a Bank Guarantee as security for the due 
performance of their/his/its obligations truly and faithfully as hereinbefore mentioned. 
 
NOW THIS GUARANTEE WITNESSETH as follows: 
 
1. In consideration of the aforesaid premises at the request of the Contractor, we ………………………….. (set out 

the full name of the Bank) the Bankers of the Contractor shall perform fully and faithfully their/his/its contractual 
obligations under the Agreement dated the ……………………. day of ………….. entered  into by and between 
the Company of the one part and the Contractor of the other part,  the terms and conditions of the said Tender 
and the said Order. 

 
2. We, ……………………………. (set out full name of the Bank) do hereby undertake to pay to the Company 

without any deduction whatsoever a sum not exceeding Rs………………… (Rupees …………………………. 
only) without any protest, demur or proof or condition on receipt of a written demand from the Company stating 
that the amount claimed is due by way of loss and damage caused to or would be caused to or suffered by the 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 61 of 281



 

Company due to bad workmanship or by reason of breach of any of the terms and conditions of the Agreement, 
the said Tender and the said Order hereinbefore mentioned. 

 
3. The Guarantee is issued as security against due performance of the obligations of the Contractor or under the 

Agreement aforesaid and the said Tender and the said Order hereinbefore mentioned and subject to the 
conditions that our liabilities under this Guarantee is limited to a maximum sum of Rs………………. (Rupees 
…………………………………………………………. only) or the amount of loss or damage suffered or to be 
suffered by the Company in its opinion at any period of time, whichever is lower. 

 
4. We, ………………………………….. (set out full name of the Bank) further agree that the undertaking herein 

contained shall remain in full force for a period of months from the date of the satisfactory execution of the 
Contract. 

 
5. This Guarantee shall not be affected by any amendment or change in the Agreement or change in the constitution of 

the Bank and/or the Company and/or the Contractor. 
 
6. We ………………………………….. (set out full name of the Bank) undertake not to revoke this Agreement during its 

currency except with the previous consent of the Company in writing. 
 
7. All claim under this Guarantee must be presented to us within the time stipulated after which date the Company’s 

claim/right under this Guarantee shall be forfeited and we, ………………………………….(set out full name of the 
Bank) shall be released and discharged from all liabilities hereunder. 

 
8. This instrument shall be returned upon its expiry or settlement of claim(s) if any, thereunder. 
 
9. Notwithstanding anything contained hereinbefore our total liabilities under this Guarantee shall not exceed a sum of 

Rs……………….. (Rupees ………………………………………………… only) and unless a demand or claim in writing 
under this Guarantee reaches us on or before the date of ……………………. (last date of claim) and if no claim is 
received by us by that date all rights and claims of the Company under this Guarantee shall be forfeited and we, 
………………………………(set out full name of the Bank) shall be released and discharged of all our liabilities under 
this Guarantee thereafter. 

 
10. We have power to issue this guarantee in your favour under our Memorandum and Articles of Association and the 

undersigned has full power to execute this Guarantee under Power of Attorney dated the …………… day of 
……………………… granted to him by the Bank. 

 
 
 
 
Place   : 
 
Date     : 
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ATTACHMENT – IV 
 

PROFORMA OF BANK GUARANTEE FOR SECURITY DEPOSIT 
 

 
Balmer Lawrie & Co. Ltd. 
Engineering & Project s 
21, Netaji Subhas Road 
Kolkata – 700 001 
 
 
Dear Sir, 
 
That Messrs/Mr. ………………..(set out full name and address and constitution of the Contractor) (hereinafter referred to 
as “the Contractor”) filed their/his/its quotation against your Tender being Tender No. ………………….. dated …………….. 
(hereinafter referred as “the said Tender”) for the work ……………………………………………………….. (set out the 
purpose of the job) and in pursuance thereto an  Order being No. …………….. dated ……….. (hereinafter to as “the 
Order”) was issued by you to the Contractor. 
 
The conditions of the said Tender, inter alia, requires that the Contractor shall pay a sum of Rs………………………. only) 
as full security deposit (hereinafter referred to as “the security deposit”) in the form therein mentioned. The form of 
payment of security deposit includes a guarantee to be executed by a Scheduled Bank. 
 
The said Messrs/Mr. ……………………… (set out full name of the Contractor) have/has approached us and at their/his/its 
request and in consideration of the premises We ……………………….. (set out full name of the Bank) having our office, 
inter alia at ……………………… (state the address of the Bank) have agreed to give such guarantee in the manner 
following : 
 
1. We, ………………………. (set out full name of the Bank), hereby undertake with you if default is made by Messrs/Mr. 

………………….. (set out full name of the Contractor) in performing any of the terms and conditions of the Tender 
and/or in payment of the security deposit or any other or in payment of money payable to you. We, 
………………………….. (set out full name of the Bank) shall merely on demand from you without demur or protest 
shall pay you the said amount of Rs……………… (Rupees ……………………. only) or such portion thereof not 
exceeding the said sum as you may demand from time to time. 

 
2. We, ………………………….. (set out full name of the Bank), further agree with you that you hereunder to adopt 

any mode for realisation of your dues from the Contractor and/or to vary any of the Terms and Conditions of your 
Contract with the said Messrs/Mr. ………………… (set out full name of the Contractor), or to extend time of 
performance by Contractor from time to time or to postpone for any time or from time to time any of the powers 
exercisable by you against Contractor and to forbear or enforce any of the terms and conditions relating to the 
Contract and we, ………………………………. (set out full name of the Bank) shall not be relieved from our 
liability by reason of any such variation, or any indulgence to be given by you to the Contractor or by any such 
matter or thing whatsoever which under the law relating to sureties would but for this provision have effect of so 
releasing us. 

 
3. Your right to recover the said sum of Rs……………….. (Rupees ……………………………… only) from us in the 

manner aforesaid will not be affected or suspended by reason of the fact that any dispute or disputes is/are 
pending before any Officer, tribunal, court or any other authority or authorities.  

   
4. The guarantee herein contained shall not be determined or affected by liquidation or winding up, dissolution or 

change of constitution or insolvency of the said Messrs/Mr. …………………………….. (set out the full name of 
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the Contractors), but shall in all respect, and for all purposes be binding and operative until payment of all the 
money due to you in respect of such liabilities is paid, 

 
5. Our liability under this guarantee is restricted to Rs. ……………….. (Rupees ………………………………. only). 
 
6. Our guarantee shall remain in force and effect until ……………….. (set out the date of expiry) and unless a claim 

or demand in writing is made against us under this guarantee before the expiry of six months from the aforesaid 
date i.e. ………………………. (set out last date of Claim period), the said Guarantee all your rights under this 
guarantee shall be forfeited and we, ………………………… (set out full name of the Bank) shall be relieved and 
discharged from all liabilities thereunder.    

 
7. We , …………………………….. (set out full name of the Bank) undertake not to revoke this Guarantee during its 

currency except with your previous consent in writing. 
 
8. We, …………………………………….. (set out full name of the Bank) have power to issue this Guarantee in your 

favour under our Memorandum and Articles of Association and the undersigned has full power to execute/sign this 
Guarantee under the Power of the Attorney dated the ……………. day of Two Thousand and Eighteen granted by the 
Bank. 

 
 
Yours faithfully, 
 
 
 
Dated :  …………………….. (Place)   ………………………… 
        (Signature of Officer on 
………………………………..(Date)   behalf of ………………) 
        (Set out name of the Bank) 
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ATTACHMENT - V 
 

INFORMATION ABOUT TENDERER 
 
 
A. IN CASE OF INDIVIDUAL 
 
(i) Name of Business:    His age and Father’s name: 
                       
(ii) Whether his business is registered: 
 
(iii) Date of commencement of business: 
 
(iv) Whether he pays Income Tax over Rs. 10,000/- per year: 
 
 
B. IN CASE OF PARTNERSHIP 
 
(i) Name of Partners: 
                       
(ii) Whether the partnership is registered: 
 
(iii) Date of establishment of firm: 
 
(iv) If each of the partners of the firm pays Income Tax over Rs. 10,000/- a year and if not which of them pays the 

same: 
 
(v) Copies of partnership deed, if any: 
 
C. IN CASE OF COMPANY LIMITED BY SHARES OR  
 COMPANY LIMITED BY GUARANTEE           
 
(i) Amount of paid up Capital: 
 
(ii) Names of Directors: 
 
(iii) Date of Registration of Company: 
 
(iv) Copies of the last two (2) years balance sheet of the company: 
 
(v) Certified copies of Memorandum and Articles of Association of Company: 
 
 
 
 
 
 
               
                                   (SIGNATURE OF TENDERER) 
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ATTACHMENT - VI 
 

DETAILS OF EXPERIENCE 
 
 
Tenderer shall give information of similar Works done during past seven (7) years strictly as per the proforma given 
below. 
 

Sl.
No. 

Full particulars of similar 
work carried out by the 
Contractor 

Value of 
Contract 

Completi
on time 
as stated 
in 
Tender 
(Months)                 

Actual 
Completion  
time (Months) 
with date of 
commencement 
of work         

Year of 
completion 

Name & Postal 
address of Client with 
Telex / Telephone No. 

1 2 3 4 5 6 7 
     

 
 
 
 
 
 
 

  

     
 
 
 
 
 
 
 

  

       
 
 
 
 
 
 
 
 

 
Certified that the above information is correct.    
 
 
 
  
      
                                                                     SIGNATURE OF TENDERER 
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ATTACHMENT - VII 
 

CONCURRENT COMMITMENTS 
 
 
Tenderer shall give information about his present commitments as per proforma. 
 
 

Sl. 
No. 

Full Postal Address of 
Client & Name of 

Officer-in-Charge with 
Telex/Telephone No 

Description 
of the Work 

Value of 
Contract 

Date of 
commencement 

of Work 

Scheduled 
completion 

period 
(months) 

% age 
completion 
as on date 

Expected 
date of 

completion 

Remark if 
any 

 

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

 
 
 
 
 
 
Certified that the above information is correct.    
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ATTACHMENT – VIII 
 
 

INFORMATION REGARDING EQUIPMENT WHICH THE 
TENDERER PROPOSES TO USE FOR THIS WORK 

 
Sl. 
No 

Description Number Make Capacity Owner Approximate date 
when it will be 

deployed at SITE 

Period of retention 
at SITE 

        
        

 
 
 
Certified that the above information is correct.    
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     ATTACHMENT – IX 
 

INSPECTION AND TEST PLAN 
 

SL. 
NO. 

               ACTIVITY EXAMINATION BY 
CONTRACTOR 

INSPECTION BY 
BL 

RECORDS TO BE SUBMITTED BY 
CONTRACTOR 
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ATTACHMENT-X 
 

DETAILS OF PROPOSED SUB-CONTRACTORS/ ASSOCIATES 
 

 

SL NO. WORK TO BE SUB-
CONTRACTED 

NAME & ADDRESS OF 
SUB-CONTRACTOR 

PAST EXPERIENCE (IN BRIEF) OF 
SIMILAR NATURE OF WORK 
EXECUTED DURING LAST 7 YEARS 

  
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Note:  Relevant documents in support of past experience of sub-contractor may please be submitted along with the 
Tender. 
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ATTACHMENT - XI 
QUALITY ASSURANCE PLAN 

Job: 
Contractor: 
Owner: 

Sl 
No 

Testing 
Material 

Description 
of work 

Mfg.’s 
Name/ 
Source 

Type of Test Approving 
Authority 

Frequency 
for MTC 

Frequency for 
lab testing 

Frequency 
for site lab 
testing 

Remarks 

1 Cement Concrete, 
Masonry, 
Plastering & 
Flooring work 

As per 
approved 
list 

Physical & 
Chemical 
property of 
cement 

Site-in-
Charge 

Each 
consignment 

Once of any 
approved 
brand & 
occasionally if 
Site-in-Charge 
desires 

NA  

2 Reinforcement  RCC work As per 
approved 
list 

Physical & 
Chemical 
property of steel 

Site-in-
Charge 

Each 
consignment 

Once per 
source of 
supply 

NA  

3 Brick Masonry work 
for building 

Locally 
available 
of best 
quality full 
size brick 

Compressive 
Strength 

Site-in-
Charge 

NA One per 50,000 
nos. of bricks 

NA  

Composition & 
Size 

Water absorption 

Density 

4 Ready Mix 
Concrete 

RCC As per 
approved 
list  

Compressive 
Strength & Slump 

Site-in-
Charge 

NA Occasionally if 
Site-in-Charge 
desires 

One set per 
6-25 CuM 
RCC 
depending 
upon nature 
of work 

3 nos cubes 
to be crushed 
on 7th day & 
balance 3 nos 
to be crushed 
on 28th day 

Mix design  

Fly ash content 

5 Water Concrete, 
Masonry, 
Plastering & 
Flooring work 

Local 
source 

Ph value Site-in-
Charge 

NA One test per 
source 

NA As per 
specification 
/IS Code 

Organic matter 

Inorganic matter 

Sulphate & 
Chloride 

Suspended 
matter 

6 Granular 
Material (Sand) 

Masonry 
work, 
plastering, 
filling 

Locally 
available 
of best 
quality 

Grading Site-in-
Charge 

NA NA One test per 
200 CuM 

Permissible 
silt, salt 
content shall 
be as per IS 
Code 

Fineness 
Modulus 

Silt & salt content 

Dry density  

7 Granular 
Material (Stone 
Metal) 

For nominal 
mix concrete 

Locally 
available 
of best 
quality 

Grading Site-in-
Charge 

NA NA One test per 
200 CuM 

 

Fineness 
Modulus 

Dry density 

8 Concrete Paver 
Block 

Road work From 
reputed 
source 

Size Site-in-
Charge 

Each 
consignment 

3  samples 
from a group of 
30000 blocks 

NA MTC to be 
produced 
before 
initiating 
procurement 

Water absorption 

Density 

Crushing strength 

9 Water Bound 
macadam 
/WMM 

Road work Locally 
available 
of best 
quality 

Aggregate Impact 
Value 

Site-in-
Charge 

NA One test per 
200 CuM 

  

Grading NA  One test per 
100 CuM 

Flakiness & 
Elongation Index 

NA One test per 
200 CuM 

 

Density of 
Compacted Layer 

NA  One test per 
500  SqM 

Thickness NA Visual 
Inspection 

One in 500 
SqM 

The above QAP is proposed for basic materials only. Other material like tile, paint, glass, aluminium door/window 
etc shall require to be tested for criteria as jointly decided after award of the job. The above list may include 
other construction materials as per the discretion of the Engineer-in-Charge. 
  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 71 of 281



 

ATTACHMENT-XII 
 

BIO-DATA OF KEY PERSON TO BE DEPLOYED FOR THIS PROJECT 
 
Name of Bidder or Partner of a Joint Venture: 
 

Position   Candidate  
Prime 

Candidate 
Alternate 

Candidate 
Information 

1.  Name of Candidate   

 2. Date of Birth   

 3. Professional Qualification   

 4. Year of Relevant Experience in similar 
capacity 

  

 
 
Summarize professional experience over the last 5 years, in reverse chronological order. 
Indicate particular technical and managerial experience relevant to the project. 
 

From To Company / Project / Position / 
Relevant technical and 
management Experience 
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ATTACHMENT - XIII 
 

DETAILS OF PROPOSED ORGANISATION 
 

 
The Tenderer shall submit herein details of Head Office and site organization proposed to be deployed for execution of 
the work. Tenderer shall also furnish the bio-data of site-in-charge and key personnel to be deployed. 
 
 

PROPOSED ORGANISATION CHART 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tenderer agrees to augment the above chart with additional number/categories, if required and directed by Engineer-in-
Charge, to complete the work within the completion time schedule and quoted price. 
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SPECIAL CONDITION OF CONTRACT 
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I N D E X 
  
Clause 1.00 GENERAL    
                
Clause 2.00 LOCATION OF SITE    
 
Clause 3.00 SITE PARTICULARS  
 
Clause 4.00 SCOPE OF WORK    
 
Clause 5.00 VALIDITY OF TENDER    
 
Clause 6.00 ACCEPTANCE OF TENDER    
 
Clause 7.00 STIPULATION AND DEVIATIONS TO TENDER CLAUSES 
 
Clause 8.00 WORKS CONTRACT    
 
Clause 9.00 ALTERATIONS IN SPECIFICATIONS AND DESIGN   
 
Clause 10.00 DRAWINGS VIS-A-VIS SCHEDULE OF WORK/BILL OF QUANTITIES 
 
Clause 11.00 TIME OF COMPLETION     
 
Clause 12.00 SUPPLY OF MATERIAL    
 
Clause 13.00 SCRAP AND SERVICEABLE MATERIAL    
 
Clause 14.00 TESTS & TEST PROCEDURES FOR MATERIALS SUPPLIED BY CONTRACTOR 
 
Clause 15.00 MEASUREMENTS AND BILL OF WORK    
 
Clause 16.00 ON ACCOUNT PAYMENTS    
 
Clause 17.00 TERMS OF PAYMENT     
 
Clause 18.00 SCHEDULES OF RATES    
 
Clause 19.00 EXTRA ITEMS OF WORK    
 
Clause 20.00 STRICT ADHERENCE TO SPECIFICATION & CTE INSPECTION 
 
Clause 21.00 PENALTIES IN CASE OF NON-COMPLIANCE 
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SPECIAL CONDITIONS OF CONTRACT 
 
1.00 GENERAL 

1.01 Special conditions of contract shall be read in conjunction with the General Conditions of Contract, 
Specifications of work, Drawings and any other document forming part of this contract wherever the 
contract so requires. 

1.02 Notwithstanding the sub-division of the document into three separate sections, every part of each shall 
be deemed to be supplementary of every other part and shall be read with and into the contract as far 
as it may be practicable to do so. 

1.03 Where any portion of the General Conditions of Contract is repugnant to or at variance with any 
provision of the Special Conditions of Contract, then unless different intention appears, the provision of 
the Special Conditions of Contract shall be deemed to override the provisions of the General 
Conditions of Contract only to the extent of such repugnancy or variations in the Special Conditions of 
Contract are not possible of being reconciled with the provisions of General Conditions of Contract. 

1.04 Whenever it is mentioned in the specifications that the contractor shall perform certain work or provide 
certain facilities, it is understood that the contractor shall do so at his own cost. 

1.05 The materials, design and workmanship shall satisfy the relevant Indian Standards, the job 
specifications contained herein and codes referred to.  Where the job specifications stipulate 
requirements in addition to those contained in the standard codes and specifications, these additional 
requirements shall also be satisfied.  In the absence of any standards/specifications / code(s) of 
practice for any part of the work covered in this tender, the instructions/directions of Engineer-in-
Charge will be binding on the contractor. 

1.06 In case of contradictions between Indian Standards, specifications, General Conditions of Contract, 
Special conditions of Contract, drawings, Schedule of Rates, the following shall be the order of 
precedence: - 

a) Detailed Letter of Intent along with statement of agreed variations and its enclosures. 

b) Fax/ e-mail of Intent. 

c) Special Conditions of Contract 

d) Drawings 

e) General Conditions of Contract & its Annexure. 

f) Indian Standards / Technical Specifications. 

g) Schedule of quantities and rates. 

 
2.00 LOCATION OF SITE 

Andhra Pradesh MedTech Zone Ltd, an enterprise under Government of Andhra Pradesh is setting up 
a Medical Device Manufacturing Park at Survey no. 480/2, Village Nadupuru Block, Pedagantyada, 
Dist. Visakhapatnam – 530044. The job is pertaining to civil work for Central Warehouse intended for 
all the manufacturing units located in the aforesaid premises.  

 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 76 of 281



 

3.00 SITE PARTICULARS 

The intending tenderers shall be deemed to have visited the site and familiarised themselves 
thoroughly with the site conditions before submitting the tender. Non-familiarity with the site conditions 
will not be considered reason either for extra claims or for not carrying out the work in strict conformity 
with the drawings and specifications. 

 
4.00 SCOPE OF WORK 
 

The scope of work comprises land development, earthwork in excavation & plinth filling, disposal of 
unused excavated earth outside the premises, PCC/RCC work for shallow foundation, pedestals, plinth 
beam, retaining wall, column etc for buildings, coping beam, razor wired concertina coil with barbed 
wire fencing for boundary wall, masonry work with clay bricks/ PCC blocks, plastering, painting, 
vacuum dewatered flooring for warehouse, boulder soling, WBM, PCC paver block for road etc The 
terrain is mostly flat and slightly higher than adjacent proposed FGL. The PEB warehouse columns will 
take support on concrete foundations, so the foundation shall be made ready at an early date to enable 
erection work by the PEB contractor.  The entire work needs to be executed as per general condition of 
contract, special condition of contract, technical specification, drawing & schedule of work and as per 
the direction & satisfaction of the Engineer-in-Charge. 
 

5.00 VALIDITY OF TENDER 
  

Tender submitted by a tenderer shall remain valid for acceptance for a period of 120 days from the 
date of opening of tender and will continue thereafter to be valid until specifically revised or permitted 
by giving seven (7) days’ notice in writing to the Owner by the tenderer. Tenderers shall not be entitled 
during the said period, without the consent of the Owner in writing, to revoke or cancel his tender or 
change the tender offer given or any terms thereof. 

 
In case of tenderer revoking or cancelling the tender changing any terms in regard thereof without 
written consent as stated above, the Owner shall forfeit the Earnest Money deposited by him along with 
the tender. 
 
The rates quoted by the successful tenderer shall remain valid and firm for the entire period of contract 
upto the completion of work.  No escalation to this effect will be accepted by the Owner. 
 

6.00 ACCEPTANCE OF TENDER 
 

The Owner reserves the right to award the work in parts among two or more agencies.  The quoted 
rates shall hold good for such an eventuality. The Owner reserves the right to reject any tenders 
without assigning any reasons. 

 
7.00 STIPULATIONS AND DEVIATIONS TO TENDER CLAUSES 
 

Tenderers are advised to submit quotations strictly based on the terms, conditions and specifications 
contained in the Tender Document and not stipulate any deviations.  However, if it becomes 
unavoidable, deviations should be stipulated with reference to the clause number, para and page 
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number of the Tender Document.  Owner reserve the right to evaluate offers containing deviations 
having financial implications after adding cost of such deviations as determined by the Owner. 

 
8.00 WORKS CONTRACT 

 
The entire work as per the scope of work covered under this contract shall be treated as "WORKS 
CONTRACT". GST, Building cess etc., applicable on "WORKS CONTRACT" shall be included in the 
quoted price. 

 
9.00 ALTERATION IN SPECIFICATIONS AND DESIGN 
 

During the execution of the work, the Engineer-in-Charge may desire to make any alterations in, 
omission from, additions to or substitutions from the original specifications, Drawings, Designs and 
Instructions that may appear to him to be necessary or advisable during the progress of work and 
contractor shall be bound to carry out such altered extra/new items of work in accordance with any 
instruction which may be given to him in writing by the Engineer-in-Charge and such alterations, 
omissions, additions or substitutions shall not invalidate the contract and any such altered additional or 
substituted work shall be carried out by the contractor on the same conditions on which he agreed to 
do the work. 

 
10.00 DRAWINGS VIS-A-VIS SCHEDULE OF WORK  
 

All drawings herein enclosed are for the purpose of furnishing basic information to the tenderers so as 
to enable them to quote their rates.  Detail working drawing for furnishing, electrical and all other job, 
for individual floors shall be furnished after award of the contract, progressively as per phases of work. 
The contractor shall remain responsible from obtaining approval for the samples of materials to be 
used from the Engineer-in-Charge.     

 
11.00 TIME OF COMPLETION  
 

The time schedule for total work according to the contract shall be for a period as mentioned in the 
Notice Inviting Tender. The contractor shall strictly adhere to the work break-down schedule in line with 
contractual completion period, to be developed and jointly agreed upon on award of contract, by 
deploying adequate personnel and construction tools and tackle. The time period mentioned includes 
the time required for mobilisation, testing, rectification if any, cleaning of site and completing in all 
respect to the satisfaction of the Engineer-in-Charge. In all matters concerning the extent of targets set 
out in the weekly and monthly programs and in the degree of achievement, the decision of Engineer-in-
Charge will be final and binding.  
 
The contractor shall require working in coordination with other contractors to be mobilised during 
interim period of execution. Proper co-ordinations and cordial relationships shall be maintained 
throughout the tenure of the project. Construction of pedestals for structural columns (supplied by the 
other agency) shall be made concurrently to facilitate installation of HD bolt assembly in line with 
overall project schedule. 
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12.00  SUPPLY OF MATERIAL 
 

All materials required for the work shall be supplied by the contractor. Payment shall be made based 
on payment terms furnished elsewhere in the tender. In addition, all materials required for temporary 
and enabling work shall be arranged and provided by the Contractor. All incidental expenses, loading, 
unloading, transportation, handling, storage after delivery etc. shall be the responsibility of the 
contractor and cost towards such expenses should be included in the finished item rates. 

 
 Theoretical consumption of steel shall include all authorised laps, supports chairs etc. as incorporated 

in permanent works though supports, chairs etc. are not measured for the payments. The weight of 
reinforcement shall be calculated wherever necessary on the basis of unit weight as per IS Handbook.  
If sections are different from IS section, then Manufacturer's Handbook shall be adopted.  No 
allowance in unit weight shall be made for rolling tolerance. 

 
 In case actual unit weight of the bars is less than the standard unit weight, but within variation, in such 

cases weight of reinforcement shall be calculated on the basis of actual unit weight. Payment for steel 
section shall be made as per actual weight within tolerances. Sections having weight on higher side 
than permissible tolerance may be acceptable but payment shall be made on the basis of standard 
weight only. Steel sections having weight variations lower side than permissible variation, shall not be 
acceptable. 

 
All materials, as required to complete the work in all respects according to the contract rates shall be 
inclusive of all freights, GST and other taxes and duties, royalties, loading, unloading, transporting, 
handling and storage charges etc.  

 
All reinforcing steel/ structural steel required for the work shall be TMT bars from SAIL, TISCO, IISCO, 
RINL, ESSAR, JINDAL. The cement shall be OPC/ Portland Slag /Pozzolana Cement of 43/ 53 grade 
of make Ultratech, ACC, Ambuja, Rajshree, Raasi Gold, India Cement or approved equivalent. 

 
13.00 SCRAP AND SERVICEABLE MATERIAL 
 

Scrap materials and wastage will not be accepted back by the Owner and shall be considered as a 
property of the contractor. The Contractor shall be take away all such materials, wastage and remove 
them from the site to the satisfaction of the Engineer-in-Charge. 

 
14.00 TESTS & TEST PROCEDURES FOR MATERIALS SUPPLIED BY CONTRACTOR 
 

Contractor shall submit quality assurance plan mentioning frequency of testing to the owner for their 
review and approval. Only on approved QAP work shall be executed. 
 
It is necessary to test the materials supplied by the Contractor to ensure that they conform to relevant 
clauses in the technical specification.  All materials of Contractor shall be inspected and passed by the 
Engineer-in-Charge from time to time at the source of supplies, for which inspection facilities shall be 
provided by the Contractor. 

 
Notwithstanding inspection at sources, the Engineer-in-Charge shall have the right to reject any 
material brought to Site, which does not conform to the specification, without being liable for any 
compensation whatsoever. 
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15.00 MEASUREMENT & BILLING OF WORK 
 
 Mode of Measurement: 

Mode of measurement will generally be in accordance with the stipulation made in technical 
specifications. 

 
All measurements shall be in the metric system and shall be taken in accordance with the procedure 
set forth in the Schedule of quantities, Specifications and other contract documents. 

 
All measurements shall be taken jointly by the Engineer-in-Charge or his representative on the one 
hand and the Contractor or his representative on the other hand. 
 
Contractor to give notice of two days to Engineer-in-Charge before covering up or placing beyond 
reach of measurement any work so that same may be measured and recorded. 

 
Measurement sheet shall be prepared by the contractor and measurement shall be signed and dated 
on each page of the Measurement sheet by the Contractor / Contractor's representative and Engineer-
in-Charge or his representative. 

 
Contractor will submit a Bill in approved proforma in quadruplicate to the Engineer-in-Charge giving 
abstract and detailed measurement for the various items executed during a month, before the expiry of 
the first week of the succeeding month. The Engineer-in-Charge shall take or cause to be taken for the 
requisite measurements for the purpose of having the same verified, if possible, before the expiry of ten 
(10) days from presentation of the bill. 

 
16.00 ON ACCOUNT PAYMENTS 
 
16.01 On Account payments will be made to the Contractor during the progress of the work on the basis of 

Running Account Bills raised by the Contractor monthly or otherwise as the Engineer-in-Charge may 
specify in this regard, accompanied with the Measurement Sheets signed and dated jointly and also 
supported by all test reports, batch certification etc. 

 
16.02 No Running Bill(s) shall be made and / or certified for a total value of less than Rs. 50,00,000/- 

(Rupees fifty lacs) only. 
 
16.03 All on account payments shall be subjected to deduction therefrom of all dues to the Owner, advance, 

retention money and other money deductible within the provisions of this contract and as per Section 
194-C of Income Tax Act, or any other Law, Rule or Regulation for the time being in force along with 
the recovery towards the adjustment of secured advance if any. 

 
16.04 All lawful payments as provided under ESI Act, Workmen's Compensation Act, etc. not made by the 

Contractor / Sub-contractor, Owner reserves the right to deduct from the Contractor's bills and remitted 
to the concerned Authority / Department or Body on Contractor's /Sub-contractor's behalf until sufficient 
proof is furnished by the Contractor / Sub-Contractor to the contrary. 
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16.05 All "On Account" Payments shall be regarded merely as an advance payment against the amounts due 
to the Contractor in terms of the contract and any such payments shall not be regarded as an 
acceptance or completion of any works paid for. 

 
16.06 The payment against monthly running accounts bills shall be made as follows: - 
 

a) 100% of the net amount, after deduction of all dues to the Owner, advance, retention and all other 
money deductible shall be payable within Thirty (30) days after submission and obtaining initial 
approval for payment from Engineer-in-Charge. Payment of final bill shall be made within Ninety 
(90) days from the date of certification from Engineer-in-Charge. 

 
17.00 TERMS OF PAYMENT 
 
17.01 No mobilisation advance shall be paid to the contractor. 
 
17.02 100% of the Running Account bill value will be payable by the Owner after submission of Bills 

accompanied by the relevant documents duly certified by Engineer-in-Charge. 
 
17.03   10% of above Running Account bill shall be withheld as retention money. 

The contractor shall, within fifteen (15) days, submit to the Owner Initial Security Deposit equivalent to 
2% of the total contract value. During payment of monthly running account bills, the initial security 
deposit will be adjusted first against ‘Retention Money’, but in no case total retention including initial 
security deposit shall exceed 10% of the executed value of work at any stage. The retention money will 
be released after completion and acceptance of work against issue of Bank Guarantee of the equal 
amount for defect liability and performance maintenance period, which shall be twelve (12) months 
from the date of issue of job completion certificate by the Engineer-in-Charge. 
 

18.00 SCHEDULE OF RATES 
 

All the items of work mentioned in the Schedule of Rates and covered by the Contract shall be carried 
out as per the Drawings, Specifications and directions of Engineer-in-Charge and shall include all 
labour, materials, tools, plants, tackle, testing, if any, with Contractor's testing appliance etc. required to 
complete the work.  
 

19.00 EXTRA ITEMS OF WORK 
 

During the course of execution of the work, should the contractor come across items of work which are 
not covered under the Schedule of Rate or not included therein, the Contractor shall draw the attention 
of the Owner / Engineer-in-Charge to the same and such items of work shall be treated as extra only 
with the prior approval of Engineer-in-Charge in writing.  Contractor shall submit a quotation along with 
the rate analysis for such accepted extra items before he commences work or purchases the materials 
in connection with such items. 

 
For extra items, rates shall be derived from similar item rates included in the schedule of work. Where 
there is no such similar item available in the schedule, rate shall be analysed as follows: 
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Rate for extra item  = Cost of material (a) + cost of labour inclusive of all necessary tools, tackles, 
equipment, machinery and consumable (b) required to carry out the work + 15% of (a+b) towards profit 
and overhead + taxes, duties etc. 
 

20.00 STRICT ADHERENCE TO SPECIFICATION & CTE INSPECTION 
 

The entire work shall require to be carried out strictly as per specifications, quality assurance plan, 
drawing etc. intended in the tender backed up with proper test report, manufacturers’ test certificates 
etc. The Chief Technical Examiner of Central Vigilance Commission may inspect the work during the 
course of execution and also during the defect liability period. The contractor has to maintain all 
documents in presentable form duly reviewed and approved by the Engineer-in-Charge for any such/ 
similar inspection. 

 

21.00 PENALTIES IN CASE OF NON-COMPLIANCE OF SAFETY/HEALTH/ENVIRONMENT     NORMS, 
RULES & REGULATIONS 

 
 The contractor has to follow all norms, rules and regulations related to safety, health and environment, 

In case of non-compliance of any one of these norms, rules and regulations by contractor’s employee, 
the contractor shall be held responsible. If any violation or non-fulfilment of these norms, rules and 
regulation is observed by the Company’s authority during checking at any time, a penalty of Rs 5000/- 
shall be imposed on the contractor for each occasion of non-compliance to these rules and regulations 
by him of his employees. The decision of the Company’s authority shall be final and binding on to the 
contractor in this regard. The amount of penalties so imposed shall be recovered from the next RA Bill 
of the work or any other dues payable to the contractor by the authority. 
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IN RESPECT OF HSE REQUIREMENTS, CONTRACTORS ARE REQUIRED TO FULFIL THE FOLLOWING  
Appendix-A 

 
Pre-Qualification Questionnaire for Contractor 

Guidelines for Completion of Questionnaire 

i. The potential bidder is to ensure that the answers provided are focussed against the activities 
indicated in the pre-tender document. 

ii. The information is supplied in the same format and sequence in which they appear in the 
questionnaire. A minimum of 12 has to be obtained in the HSE pre-qualification questionnaire. 

iii. Failure to supply information that accurately and fully covers the material requested may result in 
an individual Contractor failing to meet minimum expectations and therefore being disqualified.  

iv. Contractor shall provide information that is authentic and documentary evidence.  
v. Even after getting pre-qualified, if it comes to the notice that non-authentic documents are 

provided, the Contractor may be disqualified and if any Contract is in place, it may be terminated 
immediately.    

vi. Owner shall have right to audit Contractors records to verify the authenticity of the documents, 
during any phase of the Contract.  

 
Questionnaire for HSE Pre-Qualifications of contractors: 
 

Contractor Details 

Company Name  

Contact Person for HSE  

Name  

Telephone Number  

E-Mail Address  

 

 Question 
Response Evidence Required at 

bidding Stage 
Weightage if 

complied Yes No 

1 Do you have a signed and dated HSE 
Policy? 

  
Attach HSE Policy 1 

2 Do you confirm that you will comply with 
Owner’s HSE Policy as per Appendix B in 
as much as it is applicable to your scope of 
work? 

  

None 1 

3 Do you have a Health and Safety System 
certified by an accredited body to a 
recognized standard?     (Eg : OHSAS 
18001) 

  

Provide Current 
Certificate 

3 

4 Do you have an Environmental 
Management System Certified by an 
accredited body to a recognized standard? 
(Eg : ISO 14001 ) 

  

Provide Current 
Certificate 

3 

5 Have you identified, documented and 
maintained your Health and Safety risk 

  
None 3 
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 Question 
Response Evidence Required at 

bidding Stage 
Weightage if 

complied Yes No 

assessment of your activities? 

6 Have you identified, documented and 
maintained your Environmental Impact 
Assessment of your activities? 

  
None 3 

7 If you use subcontractors, will you assess 
them in terms of HSE? 

  
None 2 

8 Have you produced project/contract HSE 
plans for recently completed work? 

  
None 2 

9 Is HSE Covered in your company’s 
organization chart? 

  
Provide Current Org 
Chart. 

2 

10 Have HSE roles and responsibilities been 
defined in your company? 

  
None 2 

11 Have your employees received 
documented HSE training appropriate to 
the task they will undertake? 

  
None 2 

12 Do you identify and monitor compliance 
with HSE Legislation? 

  
None 2 

13 Do you carry out regular medical 
examination for your employees? 

  
None 1 

14 Is your company free from any charges or 
notices served by the regulatory authorities 
in relation to HSE in the last 3 years? 

  
None 1 

15 Do you have any procedure of reporting 
HSE Incident and investigation?   

None 2 
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 Please provide your accident data for the 
current year and the last 2 calendar years 
Note: this must include the data of any 
contractors working for your 
organization. 

Curren
t Year 

Current Year -
1 

Current Year 
-2 

Period Average  
(Three years 

average) 

16 Number of Fatalities     

17 Number of Environmental Incidents reported 
to Pollution Control Board 

    

18 Number of accidents with 2 or more days lost 
time.( LTI) 

    

19 Man Days Lost     

20 Total Hours Worked     

 

I confirm that the above information is correct and that further evidence to support this will be provided 
to the owner on request. 

Name Position Company Date Signature 
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Appendix-B 
 

HSE REQUIREMENTS BY CONTRACTORS 
(To be a part of contract documents) 

 

Housekeeping 

 Contractors shall ensure that their work area is kept clean tidy and free from debris. The work areas 
must be cleaned on a daily basis.  Any disposal of waste shall be done by the Contractor. 

 
 All equipment, materials and vehicles shall be stored in an orderly manner. Access to emergency 
equipment, exits, telephones, safety showers, eye washes, fire extinguishers, pull boxes, fire hoses, 
etc. shall not be blocked or disturbed. 
 

Confined Space 

Before commencing Work in a confined space the Contractor must obtain from Owner a Permit to 
Work, the Permit to Work will define the requirements to be followed. 
 
As minimum Contractors must ensure the following: 
 

 Confined spaces are kept identified and marked by a sign near the entrance(s).  

 Adequate ventilation is provided 

 Adequate emergency provisions are in place 

 Appropriate air monitoring is performed to ensure oxygen is above 20%. 

 Persons are provided with Confined Space training. 

 All necessary equipment and support personnel required to enter a Confined Space is 
provided. 

Tools, Equipment and Machinery 

The Contractor must ensure that all tools & equipment provided for use during the Work is: 

 suitable for its intended use; 

 safe for use, maintained in a safe condition and where necessary inspected to ensure this 
remains the case (any inspection must be carried out by a competent person and records shall 
be available); 

 Used only by people who have received adequate information, instruction and training to use 
the tool or equipment. 

 Provided with Earth leakage circuit breaker (ELCBs) at all times when using electric power 
cords. Use of electrical tape for temporary repairs is prohibited. 
 

Working at Height 

Any Work undertaken where there is a risk of fall and injury is considered to be working at height.  
For any Contractor Personnel working at height, Contractors shall provide fall prevention whenever 
possible and fall protection only when fall prevention is not practicable. Before commencing Work in a 
height the Contractor must obtain from Owner a Permit to Work, the Permit to Work will define the 
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requirements to be followed. Supervisor must be present at all point of time, to ensure no deviation 
occur during the course of work. 

 
Fall Prevention System  
Fall prevention systems (e.g. fixed guardrails, scaffolds, elevated work platforms) must provide 
protection for areas with open sides, including exposed floor openings.  
 
Fall Protection Systems  
Where fall protection systems are used then the Contractor must ensure the following is applied: 

 

 Only approved full body harness and two shock-absorbing lanyards are used, 

 Prior establishment of a rescue plan for the immediate rescue of an employee in the event 
they experience a fall while using the system, 

 Anchorage points must be at waist level or higher; and capable of supporting at least the 
attached weight, 

 Lifeline systems must be approved by Owner before use.  

 Use of ISI marked industrial helmet at all point of time. 
 

 Scaffolding  
All scaffolds shall subject to a documented inspection by a competent person and clearly marked prior 
to use. The footings or anchorage for scaffolds shall be sound, rigid and capable of carrying the 
maximum intended load without settling or displacement. All scaffolding materials should be of MS 
tubular type. 
 
Guardrails and toe-boards shall be installed on all open sides and ends of scaffold platforms. Scaffolds 
shall be provided with an access ladder or equivalent safe access. Contractor Personnel shall not climb 
or work from scaffold handrails, mid-rails or brace members.  
 

 Stairways and Ladders 
Ladders should only be used for light duty, short-term work or access in line with the below and the Site 
Requirements. 
 

 Fabricated ladders are prohibited.  

 Ladders will be secured to keep them from shifting, slipping, being knocked or blown over.  

 Ladders will never be tied to facility services piping, conduits, or ventilation ducting.  

 Ladders will be lowered and securely stored at the end of each workday.  
(v) Ladders shall be maintained free of oil, grease and other slipping hazards  
(vi) Ladders will be visually inspected by a competent person and approved for use before being 

put into service. Each user shall inspect ladders visually before using. 
(vii) Ladders with structural defects shall be tagged "Do Not Use," immediately taken out of service, 

and removed from the Site by the end of the day.  
 

 Lifting Operations 
 Cranes and Hoisting Equipment 

Contractors shall operate and maintain cranes and hoisting equipment in accordance with 
manufacturer’s specifications and legal requirements. 
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Only Contractor Personnel trained in the use of cranes and hoists are permitted to use them. 
 

 Lifting Equipment and Accessories  
All lifting equipment / accessories e.g., slings, chains, webbing, chain blocks, winches, jacks etc shall 
be indicated with their safe working load have an identification number visible on the unit and be 
inspected and tested in accordance with legal requirements. 
 
Damaged equipment / accessories and equipment shall be tagged “out of use” and immediately 
removed from Site. 
 

 Lockout Tag out (“LOTO”) 
Prior to performing work on machines or equipment, the Contractor shall ensure that it is familiar with 
LOTO and Permit to Work procedures and that all of its affected Contractor Personnel receive the 
necessary training. 
 

 Barricades  
Floor openings, stairwells, platforms and walkways, and trenching where a person can fall any distance 
shall be adequately barricaded and where necessary, well lit. Where there is a risk of injury from a fall 
then rigid barriers must be used. 
 
Barricades must also be used to prevent personnel entering an area where risk of injury is high e.g., 
during overhead work activity or electrical testing etc.  Such barricading must provide clear visual 
warning. 
 

 Compressed Gas Cylinders  
Gas cylinder shall be securely stored and transported, and identified and used in line with the local 
requirements. Hose lines shall be inspected and tested for leaks in line with local requirements. Flash 
Back arrestor to be used to prevent any explosion due to back fire. 
 

 Electrical Safety  
Prior to undertaking any work on live electrical equipment the Contractor must obtain a Permit to Work 
from Owner. Where ever possible live work should be avoided. Any control measures highlighted shall 
be implemented prior to work commencing. 
 
The below measures will be taken: 

  

 Work practices must protect against direct or indirect body contact by means of tools or materials 
and be suitable for work conditions and the exposed voltage level.   

 Energized panels will be closed after normal working hours and whenever they are unattended. 
Temporary wiring will be de-energized when not in use.  

 Only qualified electrical Contractor Personnel may enter substations and/or transformer and only 
after being specifically authorized by Owner. 

Hot Works 

A Permit to Work must be obtained from Owner prior to any hot works (welding, grinding, open flame 
work). Suitable fire extinguishing equipment shall be immediately available. Objects to be welded, cut 
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or heated shall be moved to a designated safe location, or, if they cannot be readily moved, all movable 
fire hazards in the vicinity shall be taken to a safe place. Personnel working around or below the hot 
works shall be protected from falling or flying objects. 

Prior to the use of temporary propane or resistance heating devices approval must be obtained from 
Owner. 

Trenching, Excavating, Drilling and Concreting 

A Permit to Work must be obtained from Owner and all underground lines, equipment and electrical 
cables shall be identified and located prior to beginning the work. The Contractor shall assign a 
competent Contractor Personnel to all trenching and excavation work.  

Safe means of access and egress shall be located in trench excavations. Daily inspections shall be 
conducted by a competent Contractor Personnel for evidence of a situation that could result in possible 
cave-ins, indications of failure of protective systems or other hazardous conditions.  

 

Physical barriers shall be placed around or over trenches and excavations. Flashing light barriers shall 
be provided at night. 

Environmental Requirements 

Waste Management 

The Contractor is responsible to remove any waste generated by the work being done on the Site. The 
Contractor must dispose of the waste in line with the relevant local legislative requirements. The waste 
disposal route shall be documented and made available for Owner to review at any time and may be 
subject to Owner’s prior approval. 

Wastes (includes rinse from washing of equipment, PPE, tools, etc.) are not to be poured into sinks, 
drains, toilets, or storm sewers, or onto the ground.  Solid or liquid wastes that are hazardous or 
regulated in any way are not to be disposed of in general site waste receptacles.  

Spills 

The Contractor is responsible for the provision of adequate spill kits/protection and the clean-up and 
disposal costs arising from such spills. 

Emissions 

The Contractor shall identify and quantify any emission sources associated with the Works. The control 
measures associated with these emission shall be subject to the approval of Owner’s Emissions 
include but are not limited to noise, dust, fumes, vapours. 
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LIST OF APPROVED MAKE / VENDORS 
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LIST OF APPROVED MAKE / VENDORS 
 

All material specified in this tender document must confirm to the brand name and be of the first quality. 
Samples of all materials to be used must be submitted and got approved from the Engineer-in-charge before 
procurement and use. 
 
CIVIL & STRUCTURAL WORK: 
 

SL NO. MATERIAL BRAND NAME 

1 Cement ACC. Ultratech. Ambuja, Rajshree, Rassi 
Gold, India Cement 

2 Reinforcing & Structural Steel SAIL, TISCO, IISCO, RINL, ESSAR, 
JINDAL 

3 Flush Door Greenply, Century, Duro 

4 Ready Mix Concrete ACC, Ultratech, Ambuja or approved 
equivalent 

5 Aluminium Door/Window  HINDALCO, JINDAL 

6 Hydraulic Door Closer Everite, Doorking or approved equivalent 

7 White Cement Birla White, JK 

8 Glass Pilkington, Saint Gobain, Modiguard 

9 Acrylic Emulsion Paint (interior & 
exterior) 

ICI , Asian paint , Berger, Nerolac 

10 Oil Bound Distemper ICI , Asian paint , Berger, Nerolac 

11 Enamel Paint ICI, Berger, Asian Paint, Nerolac 

12 Ceramic Tiles Kajaria, Somani ,Johnson ,Nitco, Orient, 
Euro 

13 Waterproofing Compound , tile fixing 
adhesive & Acrylic Grout 

Sika, Laticrete, Pidilite, Cico 

14 Vitrified Floor Tiles Kajaria, Somani ,Johnson ,Nitco, Orient, 
Euro 

15 Laminate Greenlam, Century mica , Marino, Formica, 
Duro 

16 Sanitary ware Hindware, Parryware 

17 C.P brass bathroom fittings Jaguar, Marc, Johnson, Cera 

18 G.I Pipes Tata, Jindal  

19 UPVC/ CPVC Pipe Supreme, Oriplast or approved equivalent 

20 FRP Door Sintex or approved equivalent 

21 PVC flooring Amstrong or approved equivalent 

22 PVC Tank Sintex or approved equivalent 
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TECHNICAL SPECIFICATIONS 
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TECHNICAL SPECIFICATIONS 
 
CONTENTS 

 

ITEMS DESCRIPTION 

  

1 Pavement, Roads and Drains 

2 Concrete Paver Block 
 

3 Concrete – Plain and Reinforced 
 

4 Excavation & Backfilling 
 

5 Masonry & allied works 
 

6 Finish to Masonry & Concrete 
 

7 Floor Finishes & allied works 
 

8 Metal doors, Windows, Ventilators & Louvres 
 

9 Glass & glazing 
 

10 Drainage & Sanitation 
 

11 Carpentry & Joinery work 
 

12 Razor Wire Barbed Concertina Coil 

13 Sliding Gate 

  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 93 of 281



 

 
TECHNICAL SPECIFICATIONS: PAVEMENT, ROADS AND DRAINS 

 
C O N T E N T S 

 
1.0.0 SCOPE 
 
 1.1.0 Pavement and Road Sections  
 1.2.0 Drainage System and Light duty Paving 
 
2.0.0 GENERAL 
 
 2.1.0 Work to be provided for by the Contractor 
 2.2.0 Codes and Standards 
 2.3.0 Quality Control 
 2.4.0 Soil Classification 
 2.5.0 Borrow Material 
 2.6.0 Setting Out 
 2.7.0 Tolerances 
 2.8.0 Initial Levels 
 2.9.0 Dewatering 
 2.10.0 Arrangement for Traffic 
 
3.0.0 MATERIAL AND CONTROL TESTS 
 
 3.1.0 Borrow Material & In-situ soil for granular sub-base 
 3.2.0 Sand in sub-base and base courses  
 3.3.0 Cement 
 3.4.0 Aggregates 
 3.5.0 Bituminous Binders 
 3.6.0 Aggregates in Pressed Concrete Blocks 
 
4.0.0 EXECUTION 
 
5.0.0. EARTHWORK 
 
 5.1.0 Description 
 5.2.0 Earthwork in filling, embankment & backfilling 
 5.3.0 Compaction requirements 
 5.4.0 Surface finish and Quality Control Work 
 
6.0.0. PREPARATION OF SUB-GRADE 
 
 6.1.0 Description 
 6.2.0 Construction Methods 
 6.3.0 Compaction Requirements 
 6.4.0 Surface finish and Quality Control of work 
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 6.5.0 Method of Measurement and Unit Rate 
 
7.0.0 GRANULAR SUB-BASE 
 
 7.1.0 Material 
 7.2.0 Processing and Construction Methods 
 7.3.0 Surface finish and Quality Control of Work 
 7.4.0 Control Tests on Quality of Work 
 7.5.0 Method of Measurement 
 7.6.0 Rate 
 
8.0.0 EDGING BLOCKS 
 
 8.1.0 Materials 
 8.2.0 Laying  
 8.3.0 Measurement and Payment 
 
 
9.0.0 WATER BOUND MACADAM 
 
 9.1.0 Materials  
 9.2.0 Construction Methods                                       
 9.3.0 Surface finish and Quality Control of work                 
 9.4.0 Method of Measurement                                      
 9.5.0 Rate                                                       
 
10.0.0 BITUMINOUS MACADAM BASE 
 
 10.1.0 Materials  
 10.2.0 Construction Methods                                
 10.3.0 Surface finish and Quality Control of work          
 10.4.0 Control Tests on Quality of Work                    
 10.5.0 Method of Measurement                               
 10.6.0 Rate                                                         
 
11.0.0 ASPHALTIC CONCRETE 
 
 11.1.0 Materials  
 11.2.0 Construction Methods 
 11.3.0 Surface Finish and Quality Control of work 
 11.4.0 Control Tests on Quality of Work 
 11.5.0 Method of Measurement 
 11.6.0 Rate 
           
12.0.0 SEAL COAT 
 
 12.1.0 Materials  
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 12.2.0 Construction Methods 
 12.3.0 Surface Finish and Quality Control of Work 
 12.4.0 Method of Measurement 
 12.5.0 Rate 
 
13.0.0 SURFACING WITH PRESSED CONCRETE BLOCKS AND STONE BLOCKS 
 
 13.1.0 Materials 
 13.2.0 Design Mix and strength criteria 
 13.3.0 Construction Methods 
 13.4.0 Surface finish and Quality Control of work 
 13.5.0 Control Tests on Quality of work 
 13.6.0 Method of Measurement 
 13.7.0 Rate 
 
14.0.0 DRAINAGE SYSTEM 
 
 14.1.0 Supply of R.C.C. Hume Pipes 
 14.2.0 Bedding of Hume Pipes 
 14.3.0 Method of Measurements 
 
15.0.0 WET MIX MACADAM 
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TECHNICAL SPECIFICATIONS PAVEMENT, ROADS AND DRAINS 
 
1.0.0 SCOPE 
 
This specification covers all work required in earthwork in excavation including box cutting, filling, watering / 
drying (as required), compacting (including compaction by power rollers, pneumatic typed rollers and plate 
vibrators), levelling and dressing, soling (wherever specified), edging and for providing topping / surfacing 
courses, single or multi-layered base and sub-base course and for preparing sub-grades, etc. for the construc-
tion of plant pavements and roads with wet mix macadam, paver block(M50), entire drainage system including 
conduits and ducts, box culverts, catch pits & inspection pits, and other civil work required for successful 
completion of the project.                
 
Necessary sampling, testing and furnishing test results for assessing the quality of construction materials, the 
quality of work done in different layers like degree of compaction achieved. California Bearing Ratio (CBR) 
values etc. are also within the purview of this specification.  
 
1.1.0 Pavement and Road Sections               
  
1.1.1 As specified in “Schedule of Work” and as per specification of geo-synthetic manufacturer. 
 
1.2.0 Drainage System and Light Duty Paving 
 
1.2.1 Drainage system may consist of: 
 
 a) Open drains of concrete or brick masonry construction rectangular or trapezoidal in section. 
 
 b) Covered Drains of concrete or brick masonry construction with perforated / solid pre-cast concrete 

covers or heavy cast iron grating covers. 
 
 c) Reinforced concrete hume pipes of class NP3 and NP2 with catch pits, intermediate inspection pits 

and outfall structures, pits being provided with reinforced concrete covers with Manholes (with 
covers). 

 
1.2.2 Light duty paving in and around ancillary building yard areas may consist of any of the following:- 
 
 a) Water Bound Macadam 
 
 b) Soil - aggregate base course with brick aggregates 
 
 c) A layer of Lean Concrete 
 
 d) 125mm thick brick on edge with flush pointing. 
 
2.0.0 GENERAL 
 
2.1.0 Work to be provided for by the Contractor  
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 Unless otherwise specified the work to be provided for by the contractor shall include but not be limited 
to:- 

a) Furnish all labour, supervision, services, materials, scaffolds, shoring and strutting, formwork, steel 
reinforcements, tools & plants, rolling equipment, transportation, water supply, providing  necessary 
temporary drainage, dewatering of surface and subsoil water, necessary approaches, temporary 
fencing and lighting as required for safety  and working purposes, etc. as well as providing field  
laboratory facilities required for execution of the  work. 

 
b) Prepare and submit for review and comments to the Engineer-in-Charge at site, working drawings 

showing layout of the work, longitudinal profiles and cross-section, etc. and indicating levels, grades, 
slopes berms, shoring, sumps for dewatering, space for temporary stacking of spoils, disposal areas, 
fencing etc. as well as sequences of construction and all nether details as may be required by him. 

         
c) To exercise rigid quality control and to carry out sampling, testing and progressively submit to the 

Engineer-in-Charge for his review and comments, the results of the tests undertaken to assess the 
quality of materials and work. 

 
 No work under this specification will be provided by any agency other than the contractor unless 

specifically mentioned elsewhere in the contract or permitted by the Engineer-in-Charge. 
 
2.2.0 Codes and Standards 
 
 All work under this specification will be executed according to the spirit of this technical specification. If 

any particular aspect or aspects are not specifically covered in this specification, relevant provisions in 
the lowest revision and/or replacements of the Indian Road Congress (IRC) and Indian Standard (IS) 
Specifications and Codes of Practice or any other standard practice as may be specified by the 
Engineer-in-Charge, shall be followed. 

 
2.3.0 Quality Control 
 
 Quality control is an essential part in the construction of each layer and as a whole of the heavy duty 

pavement and road. Considering significantly increased load intensities, traffic intensities, level of 
service expected and durability of such facilities, quality control must be based on proper objective and 
quantitative measurements. 

 
 The Contractor shall provide for adequately manned and equipped facilities for exercising quality 

controls at site and at sources of acquiring construction materials. Minimum laboratory facilities as 
specified under "General Specification" shall be set up at site for quick testing of materials and work, 
besides providing facilities for getting additional tests (as per this specification and/or as required by 
Engineer-in-Charge) done through outside reputed and recognised laboratories. 

 Periodic appraisal of the quality control data to the Engineer-in-Charge should be made not only for 
implementing during construction but also for effecting improvements in quality control of subsequent 
parts of work and construction techniques themselves. 

 
 The quality control operation shall include but not be limited to the following items of work:- 
 
2.3.1 Lines, Levels, Grades & Cambers: 
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 Periodic surveys, establishment of markers and boards, cross-checking done through Engineer-in-

Charge at site. 
 
2.3.2 Sampling and Testing of Construction Materials. 
 
 Essentially to be carried out on the materials brought to site; some testing could be done advanta-

geously at the material source if agreed by the Engineer-in-Charge at site. 
 
2.3.3 Sampling and Testing of work in various layers of bases and sub-bases and sub-grade. 
 
 Essentially to be carried out in the field, unless permitted otherwise by the Engineer-in-Charge. 
 
2.3.4 Sampling & Testing of Concrete work items: 
 
 Periodic testing (batch-wise) of slumps, cast-in-situ work cubes and pre-cast concrete blocks used as 

surface course.   
 
2.3.5 Control on layer thickness and surface unevenness & undulations: 
 
 Type of testing necessary, frequency of such tests and acceptance criteria are indicated in clause No. 

3.0 of this specification. The actual requirement will be decided by the Engineer-in-Charge depending 
upon the nature and magnitude of the work and construction materials available locally. 

 
2.4.0 Soil Classification 
 
 All earthwork shall be classified under one category and shall include all types of ordinary and hard 

soil, dry or wet, and containing 50 percent or more of Kankar, Murrum and/or shingles, brick bats or 
other types of hard soil that usually requires use of pick axes. 

 
2.5.0 Borrow Material 
 
 Borrow materials required for filling, backfilling and for use as sub-grade or sub-base material shall be 

excavated from approved locations and levels, and shall consist of granular materials free from roots, 
vegetation, decayed organic mat harmful salt and chemicals, free from lumps and clods.  It is preferred 
that silt content should be as maximum as possible and Plasticity Index (PI of the borrow material shall 
be 25 - 30%. Maximum dry density and optimum moisture content range should be 1.76 - 2.16 gm/cc 
and 9 - 15 respectively.  However, depending upon availability, the Engineer-in-Charge may relax the 
above ranges to max. laboratory dry density of not less than 1.65 gm/cc. 

 
2.6.0 Setting Out 
 
 All work performed shall be to the lines, grades, cross- sections and dimensions shown on the 

drawings or as directed by the Engineer-in-Charge subject to the maximum permissible  tolerances  
described   hereinafter.  The contractor shall set out the work from the working/control point furnished 
by the Engineer-in-Charge at site and fix permanent points and markers for ease of future checking. 
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2.7.0 Tolerances 
 
2.7.1 for roads and pavement only - 
 
 a) Horizontal Alignment - edges of the carriageway as constructed   ... ± 25 mm. 
 
 b) Longitudinal 
  Sub-grade ± 25 mm. 
  Sub-base ± 20 mm. 
  Base course ± 15 mm. 
  Surfacing ± 10 mm. 
 
2.7.2 Surface Levels 
  Sub-grade ± 15 mm. 
  Sub-base ± 10 mm. 
  Base course ± 08 mm. 
 
2.7.3 Surface levels in Surfacing/Topping - 
  Bituminous Macadam ±5 mm. 
  Asphalt Concrete ±4 mm. 
  Pre-cast Blocks/Stone ±3 mm. 
 
2.7.4 Maximum number of undulations permitted in any 300 meter length - 
  Pre-cast Blocks/Stone 5 
  Asphalt concrete 10 
  Bituminous Macadam 15 
  Other Base courses 20 
  Sub-base & sub-grade 30 
 
 Rectification of surface irregularities shall confirm to the provisions of the clause No.901.5 of 

Specification for Roads and Bridge Works by Ministry of Shipping & Transport (MOST) - Road Wing. 
 
2.7.5 Control on Layer Thickness 
 
 In general, average thickness should not be less than the specified thickness.  In addition, spot 

reduction in thickness should not exceed:- 
 
 12 mm in the case of Bituminous Macadam 
 5 mm in the case of Asphalt Concrete 
 3 mm in the case of Pre-cast/Stone Blocks. 
 
2.8.0 Initial Levels 
 
 Initial levels either in a definite grid pattern or as directed by the Engineer-in-Charge will be taken by 

the contractor jointly with Owner over the original ground prior to starting work and after setting out. 
These initial levels will be used for preparing cross-sections for volume measurement or for cross-
checking depth and thickness measurements obtained from tape measurements. 
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2.9.0 Dewatering 
 
 If water is met with due to seepage, spring, subsoil water, rain or other causes, it shall be removed by 

the contractor by suitable diversions, pumping or bailing out and the excavated and prepared surfaces 
of each layer kept dry whatever so required or directed by the Engineer-in-Charge. The unit rates 
quoted shall include such dewatering.     

 
2.10.0 Arrangement for Traffic 
 
 Adequate provisions for the movement of traffic - as required /directed by the Engineer-in-Charge shall 

be made as far as possible, so as not to interfere with the construction operation. 
 
3.0.0 MATERIAL AND CONTROL TESTS 
 
 All materials required for the work shall be best commercial variety available in the region and 

approved by the Engineer-in-Charge. 
 
3.1.0 Borrow Material and In-situ soil (to be used as filling material in sub-grade or as sub-base). 
 
 a) Sieve Analysis & Gradation IS: 2720(Part IV) 
 
 b) Plasticity Index IS: 2720(Part V) 
 
 c) Natural Moisture content IS: 2720(Part II) 
 
 d) Moisture content - Dry density relationship i.e. determination of the Proctor density  
  and corresponding optimum moisture content  IS:2720(Part VII) 
 
3.2.0 Sand in sub-base & base course 
  
 a) Sieve analysis & gradation IS: 2720 (Part IV) 
  (including sand fraction  
  finer than 75 micron sieve  
  and determination of Fineness 
  Modulous). 
 
 b) Plasticity Index IS: 2720 (Part V) 
 
 c) Natural Moisture content IS: 2720 (Part II) 
 
 Frequency of testing - 
 At least one test for each kind/source of sand; usual rate of testing - 1 test  per  300 M3  for gradation 

and plasticity index, and  1  test  per  200   M3  for moisture content determination. 
 
3.3.0 Cement 
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 Physical and chemical tests - 
 
 Type and number of tests shall be conducted as instructed by the Engineer-in-Charge, in conformity 

with the relevant IS Codes. 
 
 Minimum desirable frequency should be once for each source of supply and occasionally when called 

for in case of long and/or improper storage. 
 
3.4.0 Aggregates 
 
 Coarse Aggregate in Water 
 Bound Macadam Test Method Test Method Requirements 
 
 a) Crushing strength of bricks IS: 3495 
 b) Water absorption of bricks IS: 3495 1-2% max. 
 c) Grading of aggregate and screenings IS: 2386(Pt.I) 
 d) Aggregate Impact value under  
  wet condition IS:5640 40% max. 
 e) Plasticity Index of  
  Filter/Binding Material IS: 2720(Pt.V/V)  6% max. 
 
  Frequency of testing - 5 bricks to be tested for every 10,000 bricks, for (a) & (b) 
 
    One test per 200 M3 for (c) & (d) 
 
    One test per 30 M3 for (e).     
 
3.4.2 Crushed Stone Aggregates in Wet Mix Macadam or Water Bound Macadam base. 
                                             
     Test Method Requirements  
 a) Los Angeles Abrasion  
  Value/Aggregate Impact  
  Value  IS: 2386(Part IV) 50% & 40% max. 
   
 b) Grading of Aggregate 
  and screenings IS:2386(Part I) 
 
  
 c) Flakiness Index of  
  aggregate  IS:2386(Part I) 15% max. 
 
 d) Plasticity of Binding 
  Material (PI)  IS: 2720(Part V). 6% max. 
 
  Frequency of testing -   One test per 100 M3 for (a), (b) & (c). 
    One test per 20 M3 for (d).     
3.4.5 Crushed Stone Aggregate in Bituminous Macadam or in Asphaltic Concrete. 
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 T e s t  Test Method  Requirements  
 
 a) Los Angeles Abrasion Value/ 
  Aggregate Impact Value IS: 2386(Pt. IV)  35%&30% Max.  
 
 b) Flakiness Index of 
  aggregate  IS:2386(Pt. I)  30% max. 
 
 c) Stripping value of  
  aggregate (CRRI) IS:6241  25% max. 
 
 d) Mix Grading  IS: 2386(Pt. I)  See Spec. 
 
 e) Water absorption IS: 2386(Pt. III)  2% max. 
 
 f) Grading of Aggregates IS: 2386(Pt. I)  See Spec. 
 
  
 Frequency of Testing - One test for 25 M3 of aggregate for (a), (b), (c) & (e); two 

tests per day on both  the  constituents  and mixed aggregate 
for (d);  one  test per 25 M3 for (f). 

 
 
3.4.4 Sieve Analysis for Filler Materials (IS: 2386-Pt. I) in Asphaltic Concrete - one set for each  
 consignment, subject to a minimum of one test per 5 M3 of filler. 
 
3.5.0 Bituminous binders 
                        
  T e s t  Test Method  Requirements  
 
 a) Softening Point (for Paving Bitumen only) IS: 1205  Refer relevant 
      IS specification 
 
 b) Penetration at 25ºC IS: 1203  - do - 
 
 c) Ductility  IS: 1208  - do - 
 
 d) Matter soluble in carbon 
  disulfide or carbon tetra chloride IS:1216  - do - 
 
 e) Flash Point  IS: 1209 (Method A) 
        
 f) Specific Gravity IS: 1202 (For paving Bituminous only) 
 
 g) Water - % by weight IS: 1211 (IS: 73) 
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 h) Viscosity (For cutback bitumen only) IS: 217, 454  
 Frequency of Testing 
 
 For (a) through' (c) and (h) -for all the individual samples from 2 - 3 containers of lot size upto 50. 
 
 For the remaining characteristics, a composite sample prepared by mixing together equal quantities of 

bitumen from all the individual samples shall be tested. 
 
3.6.0  Aggregates in Pressed Concrete Blocks 
 
3.6.1 Course Aggregates & Final Aggregates 
 a) Gradation...... IS: 2386 (Pt.1) on test for 15 M3 for  
  (incl. inoness Modules final for each fraction of course  
  aggregates)  aggregate and fine aggregate. 
 b) Moisture..... IS: 2386 (Pt.III) regularly as required. 
  content. 
 c) Deleterious constituents if required by Engineer-in-Charge. 
  IS: 2386 (Pt.II) 
  
 d) Bulking of sand (volume as directed by the Engineer-in-Charge.         
    & also for deriving the moisture content  
    - bulk relationship. 
 
3.6.2  Coarse Aggregates 
 
  T e s t  Test Method  Requirements  
 
 a) Aggregate crushing IS: 2386(Pt.IV)  Max. 30% 
  value (preferred) or    Min. 10 Tonnes 
  Impact value (alt. to 
  crushing value) 
 
 b) 10% fines value IS: 2386(Pt.IV)  - 
  
 c) Los Angeles Abrasion -do-  Max. 30% 
  value 
 
 d) Flakiness Index. IS: 2386(Pt.I)  Max. 25% 
 
 e) Water Absorption IS: 2386(Pt.III)  Max. 2% 
 
 f) Soundness  IS: 2386(Pt.V)  As per IS: 383 
  Frequency of Testing Once for each source of supply and subsequently when 

warranted by changes in the quality of course aggregates.
    

4.0.0 EXECUTION 
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 The work shall be executed according to the spirit of these specifications and to the satisfaction of the 
Engineer-in-Charge and conform to the location, lines, grades and cross-section shown on the 
drawings or as indicated by the Engineer-in-Charge.  The quality of work and materials shall comply 
with the requirements set forth in the specification. Where the drawings and specifications describe a 
portion of the work in only general terms, and not in complete detail, it shall be understood that only the 
best general practice is to prevail, materials and workmanship of the best quality are to be employed 
and the instructions of the Engineer-in-Charge are to be fully complied with. 

 
 The contractor shall carry out work in close liaison with the Engineer-in-Charge and in a manner 

creating least interference to the other activities. 
 
5.0.0 EARTHWORK  
 
 Earthwork, in general, shall be carried out according to the provisions of   the Technical   Specification 

for Earthwork in Foundation and Trenches, included in the Tender Documents, with the following 
exceptions and additions. 

 
5.1.0 Description 
 
 Earthwork shall consist of excavation true to lines & levels, temporary stacking of spoils for use at a 

later date, backfilling and area filling   with selected excavated spoils and/or borrow materials in proper 
grade and levels and including watering /drying, rolling and compacting in layers, removal and 
satisfactory disposal of surplus spoils and including dewatering, benching, shoring and strutting (as 
required), dressing etc. necessary for the construction of pavements, roads, side ditches, drainage 
pipes & pits etc. 

 
 It is responsibility of the contractor to ensure that the density requirements specified is achieved at the 

expected moisture content. 
 
5.2.0 Earthwork in filling, embankment and backfilling    
 
 The earth materials used in these works shall be free of logs, stumps, roots, rubbish or any other 

objectionable matters, and free from lumps and only approved materials shall be utilised. 
 
 The top soil existing over the embankment foundation shall be stripped to depths specified by the 

Engineer-in-Charge but not exceeding 150 mm. In all cases, the original ground shall be consolidated 
by rolling, as directed by the Engineer-in-Charge, but with a maximum of six passes of 8 - 10 ton roller. 

 
 The embankment shall be constructed in uniform layers. Moisture content of the fill material shall be 

checked in advance and shall be corrected by sprinkling water or by drying with exposure to the sun till 
the moisture content is acceptable for compaction. Each layer shall be compacted and each 
compacted layer shall be tested in the field for density and accepted before the operations for the next 
layer commence. 

 
 Only compaction equipment approved by the Engineer-in-Charge shall be employed to compact the 

different material types encountered during construction. 
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5.3.0 Compaction Requirements 
 Compaction requirement for filling/embankment  under  pavements and roads shall be not less than 

100 and that  for  other  areas  shall be not less than 95 - measured in  field dry  density  as a  
percentage of maximum laboratory dry density as per IS:2720 (Part VII). 

 
5.4.0 Surface Finish and Quality Control Work 
 
 The surface finish (including even-ness), lines, levels, grades of the completed construction (sub-

grade) shall conform to the requirements of clause no. 2.7.0 
 
 Control on quality of material and work shall be exercised by the Contractor including sampling and 

necessary tests as per requirements of clauses no. 2.3.0, 3.0.0, 5.2.0 and 5.3.0.  Minimum desirable 
frequency for testing of dry density of compacted layer is one test per 500 Cu.M. of compacted area. 

 
6.0.0 PREPARATION OF SUB-GRADE 
 
6.1.0 Description 
 
 This work shall consist of all operations necessary on excavated surfaces   under floors, pavements 

and underground concrete pipes for maintaining proper slope and crossfall, dressing, watering/drying 
(as required) of the sub-grade to correct the moisture content before compaction, consoli-
dating/compacting including sampling and testing for moisture content and density of the compacted 
sub-grade as per these specifications, drawings and direction of the Engineer-in-Charge.  

 
6.2.0 Construction Method 
 
 After the earthwork in cutting has been done properly as per drawings, this sub-grade preparation work 

shall be taken up. Necessary dressing of the excavated surface required for maintaining lines, width, 
grade, levels, camber shall be done and width of the sub-grade shall be exactly the clear distance 
between the edging blocks or already constructed structure faces - as the case may be - and the depth 
of trimming/dressing should be such as to have to the pavement section constructed true to the levels 
shown on the drawing and/or as directed by the Engineer-in-Charge. 

 
 In case of presence of weak soil pockets   below the formation, the contractor shall remove such soil to 

the extent as indicated by the Engineer-in-Charge.  The extra depth then be filled up with granular sub-
base, like prepared soil/cinder-sand   (described under clause no. 7.0.0) as instructed by the Engineer-
in-Charge, and filling rammed and rolled uniformly with a road roller of 8 ton minimum weight. 

 
 These operations of removing weak soil pockets shall be paid at the earth work rate and filling are paid 

at the unit rate quoted against the corresponding granular sub-base item only. 
 
 Sub-grade shall be consolidated by rolling with a maximum number of 6 passes of 8-10 rollers.  

Moisture content of the excavated sub-grade shall be checked in advance and if required, shall be 
corrected by sprinkling water or by drying with exposure to the sun till the moisture content is 
acceptable for compaction. Exercise rolling of the sub-grade shall be avoided. 
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 If after rolling, the formation is higher than required, the excess earth shall be removed by carefully 
cutting and dressing the formation shall be rolled as specified above.  In case of after rolling the 
formation is depressed below the required level, the  contractor  shall continue the process of  filling 
and  rolling as  above till the correct level is attained  upto a limit as decided by the Engineer-in-Charge 
will at Contractors own cost. 

 
6.3.0 Compaction Requirements 
 
 Clause no. 5.3.0 shall apply unless relaxed by the Engineer-in-Charge depending upon nature of in-situ 

soil in the sub-grade. 
 
6.4.0 Surface finish and Quality Control of work  
 
 Clause no. 5.4.0 shall apply as relevant to this work. Minimum desirable frequency for testing of dry 

density of the compacted sub-grade is one test per 1000 Sq.M. of the compacted area. 
 
6.5.0 Method of Measurement and Unit Rate 
 
 The work shall be measured as one complete finished work in position in square meter (Sq,M) and 

shall be paid at the unit rate tendered for.  The unit rate shall include all operations   described in 6.1.0 
- Layout, all Labour, materials, tools and plants, necessary dewatering, sampling and testing etc. 
complete. 

 
7.0.0 GRANULAR SUB-BASE 
   
 This work shall consist of supplying, mixing, laying and compacting well-graded materials on prepared 

sub-grade on lower layer of sub-base in accordance with the requirements of these specifications and 
in conformity with the lines, grades and cross-sections shown on the drawings and / or directed by the 
Engineer-in-Charge. 

 
 Type of granular sub-bases covered by these specifications are: 
 
 a) Selected in-situ/borrowed earth well mixed with course non-plastic sand (10% to 15% sand by 

volume required depending on clay - silt content of soil available). 
 
 b) Good quality cinder well mixed with non-plastic sand in the proportion of 6:1. 
 
7.1.0 Material 
 
 All Material shall pass through the tests specified under clause no. 3.0.0. 
 
7.1.1 Sand 
                
 Sand shall be non-plastic, air-dry (with moisture content 5% to 8%), with fineness modulous around 2.0 

and percent fraction finer than 75 micron sieve shall be within the range of 5 to 10. 
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 Sand shall be clean, hard, durable, un-coated, graded and free from silt, harmful and deleterious 
material and procured from approved quarries. 

 
7.1.2 Cinder 
 
 Cinder shall be clean, dry, of angular shape, reasonably uniform in quality and density and generally 

free from thin, elongated and very soft pieces, dirt or other objectionable matter. 
 
7.2.0 Processing and Construction Methods 
 
7.2.1 Preparation of Sub-grade 
 
 This operation should be complete as per provisions of clause no. 6.0.0 before laying granular sub-

base. 
 
7.2.2 Pulverisation of Soil in Soil-Sand Stabilisation 
                                                         
 Before addition of sand, the soil shall be pulverized to the extent that it passes the requirements set out 

below when tested: 
    Min. percent by wt. 
 Sieve designation passing the sieve 
 
 25 mm.  100 
 4.75 mm.  60 
 
 Stabilisation shall be carried out preferably by mechanical means. In all cases, it shall be ensured that 

the plant used and methods adopted are capable of pulverising the soil to specified degree to full 
thickness of the layer being processed and of achieving the desired degree of mixing and   uniformity of 
the stabilized material. 

 
7.2.3 Mixing, Laying and Compacting 
                                      
 Mixing of prime and blending materials, laying of the same on the prepared sub-grade/sub-base, and 

compaction shall be done in layers not exceeding 150 mm/ 175 mm thickness or as specified in the 
Schedule of Items. 

 
 This sub-base shall be constructed preferably by mix-in-place method of construction or otherwise 

approved by the Engineer-in-Charge. Manual mixing shall generally be permitted only where the   width 
of laying is not adequate for mechanical operation. In the event of manual mixing, it shall be ensured 
that there has been uniform mixing of the ingredients to the full depth of the layer processed. Before 
mixing operation starts the soil/cinder should be made free of undesirable vegetation and other 
deleterious matter, and then spread uniformly over the prepared sub-grade and sub-base in a quantity 
sufficient to achieve the desired compacted thickness of the layer. 

 
 On the pulverised soil or cinder, the binding material shall be spread uniformly and mixed thoroughly.  

After adjusting the moisture content of the mixed material by sprinkling water or by exposure to sun, it 
shall be levelled upto the required thickness so that it is ready for rolling. 
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 Compaction by rolling shall continue until the density achieved is at   least 100 percent   of the 

maximum dry density for the material determined in accordance with IS:2720(Part VII).  Over-rolling 
shall be discouraged. 

 
 The surface after rolling shall be well closed, free from movement under compaction plant, compaction 

planes, ridges, cracks or loose material. All loose or segregated or otherwise defective areas shall be 
made good to the full thickness of the layer and compacted. 

 
7.2.4 Curing 
               
 The sub-base course shall be suitably cured for 7 days or less if so desired by the Engineer-in-Charge 

soon after which   subsequent   pavement   courses shall be laid to pavement the surface from drying 
out and becoming friable. 

 
7.3.0 Surface Finish and Quality Control of Work. 
 
 The surface finish (including even-ness), lines, levels, grades and layer thickness of the completed 

construction shall conform to the requirements of Clause no. 2.7.0. 
 
 Control of quality of work shall be exercised by the contractor as per requirements of clause no. 2.3.0 

and tests performed in accordance with clause no. 7.4.0 stated here-under. 
 
7.4.0 Control tests on Quality of Work 
  
 Test   Frequency 
        
 a) Control of grade, camber, thickness, and surface finish  regularly 
 b) Degree of pulverization  regularly 
 c) Sand content of mixed material (IS: 2720 - Part IV) One test per 1000 M3. 
 d) Plasticity Index of mixed material (IS: 2720 Part V) {only for soil- 
  sand sub-base   - do - 
 e) Moisture content prior to compaction (IS: 2720 Part II) One test per 500 M3. 
 f) Dry density of compacted layer 
  (IS: 2720 Part XXVIII)  - Do - 
 g) CBR test on material mixed at site 
  (a set of 3 specimens) {IS: 2720 -  One test per 1000 M3. 
  Part XVI}     
 
7.5.0 Method of Measurement 
 
 Granular sub-bases as described above shall be measured as finished work in position in cubic meters 

(CuM) and paid at the unit rate tendered for the corresponding item. The fees towards carrying out the 
tests from outside agencies should be reimbursed to the Contractor. 

 
7.6.0 Rate 
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 The unit rate for payment shall be for the complete work including exercising quality control and 
carrying out all tests   specified   for   material   and work, spreading, pulverising, mixing, rolling etc. 
including all labour, materials (as specified), tools, plants, tackles, required for the work and preparation 
of base, arrangement for traffic, etc. 

 
8.0.0 EDGING BLOCKS 
 
8.1.0 Materials 
 
 The edging shall be of cement concrete blocks of suitable length and shall be of 1:3:6 nominal mix by 

volume (1 part cement, 3 parts clean sharp course sand, 6 parts 10 mm down hard   and   durable   
crushed   graded stone aggregates).  Materials   are   to   conform   to   the specifications in Technical 
Specification for cement concrete (Plain and Reinforced).  Concrete edging blocks shall be cast in 
molds approved by the Engineer-in-Charge and cured for a minimum period of 28 days. 

 
8.2.0 Laying 
 
 After rolling of the formation of sub-grade/sub-base, trenches shall be cut for edging, the width of the 

trenches shall be minimum and just sufficient to insert the edging blocks.  The clear width between the 
inside faces of the blocks shall be exactly the same as shown on drawings.  The inside faces shall be 
in plumb and the gap between the blocks shall not be more than the 5 mm. The top of the edging shall 
be at the same level as shown on drawings and the inside face shall be in next line. 

 
 The edging blocks shall be thoroughly packed with a mixture of stone-chips and murrum (proportion 

level at the outside face). The laying and packing shall be done in a proper workmanlike manner 
acceptable to the Engineer-in-Charge. 

 
 If, after consolidation of sub-base/base/wearing course, any portion of the edging is found to be out of 

line and level, the Contractor shall take out the blocks and relay the same to the satisfaction of the 
Engineer-in-Charge at the Contractor's own cost. 

 
8.3.0 Measurement and Payment 
 
 The actual length of edging laid shall be measured in 'Running Meters' (R.M.) and paid at the unit rate 

tendered. The unit rate shall include excavating trenches, transporting and laying the blocks in line and 
levels and filling the outside face and ramming, etc. complete including all materials, labours, tools and 
plants required for the work. 

 
9.0.0 WATER BOUND MACADAM 
 
 This work shall consist of clean, crushed aggregates mechanically interlocked by rolling, and bonded 

together with screenings, binding material  (where necessary and specified) and  water, laid on a 
prepared sub-grade/sub-base, and finished in  accordance with the requirements of these 
specifications and in conformity with the lines, grades and cross-sections shown   on   the   drawings   
or otherwise directed by the Engineer-in-Charge. 
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 For additional information - not specified here-under - the provisions of IRC: 19 (Standard specifica-
tions and C.P. for WBM) shall be followed. 

 
9.1.0 Materials 
 
 All materials shall pass through the tests specified under clause no. 3.0.0. 
 
9.1.1 Course Aggregates 
                          
 As specified in the schedule of Items and/or in the drawings, coarse aggregates for water bound 

macadam shall be crushed stone aggregates - hard, durable and free from excess of flat, elongated, 
soft and disintegrated particles, dirt and other objectionable matter. 

 
9.1.2 Grading requirement for coarse aggregates 
 Grading requirements of coarse aggregate shall conform to the following: 
 
      Percent by 
      Wt. passing 
 Grading Sieve Size Sieve Designation  the sieve 
  1  
 (restricted to 90 mm to 100  100 
 sub-base coarse40 mm. 80  65-85 
 only)  63  25-60 
    40  0-15 
    20  0-5 
 
  2 63 mm to 80  100 
 (in lower layer 40 mm. 63  90-100 
 of 2 layers of  50  35-70 
 min. 100 mm each 40  0-15 
 construction)  20  0-5 
 
  3 50 mm to 63  100 
 (in all other 20 mm. 50  95-100 
 layers)  40  35-70 
    20  0-10 
    10  0-5 
9.1.3 Screenings 
 
 Screenings to fill voids in the coarse aggregate shall generally be of the same material as the coarse 

aggregate. However, when permitted by the Engineer-in-Charge, predominantly non-plastic material 
such as murrum or gravel (other than rounded river-borne material) may be used for this purpose, 
provided liquid limit and plasticity index of such material is below 20 and 6 respectively and fraction 
passing through 75 micron sieve does not exceed 10 percent. 

 
      Screenings shall - as far as possible - conform to the grading setforth below: 
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  Grading To be used Sieve Percent  
  Classification with coarse design- by weight 
  (with size of aggregate nation passing  
  screenings) Grading No. (mm). the sieve. 
   
  A (12.5 mm) 1,2 12.5 100 
    10.0 90-100 
    4.75 10-30 
    150 micron 0-8 
   
  B (10 mm) 2,3 10.0 100 
    4.75 85-100 
    150 Micron 10-30 
   
 The use of screenings may be omitted if permitted by the Engineer-in-Charge, in the case of soft 

aggregates such as brick metal, kankar & laterite. 
 
9.1.4 Binding Material 
              
 Binding material shall comprise of suitable material approved by the Engineer-in-Charge having 

plasticity index value less than 6 where determination in accordance with IS: 2720 (Part V). 
 
9.2.0 Construction Methods 
 
 Methods to conform the operations and requirements under clause 404.3 of Specification for Road and 

Bridge works (First revision) of the MOST (Roads wing). 
 
9.3.0 Surface Finish and Quality Control of Work 
 
 The surface finish (including even-ness), lines, levels, grades and layer thickness of the completed 

construction shall conform to the requirements of clause no. 2.7.0 Control of quality of work shall be 
exercised by the contractor as per requirements of clause no. 2.3.0 and tests performed  in   
accordance  with  stated  here-under. 

  
 Where the surface irregularity of the macadam course exceeds the tolerances specified or where the 

course is otherwise   defective due to sub-grade soil getting mixed with the aggregates, the full 
thickness of the layer shall be scarified over the affected area, reshaped with added material or 
removed and replaced with fresh material as applicable and re-compacted in accordance with clause 
9.2.0.  The area treated in the aforesaid   manner shall not be less than 10 M2.  In no case shall 
depressions be filled up with un-graded material or fines. 
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 Control Tests on Quality of Work 
  Test  Frequency 
  
 a) Control of grade, combine thickness & surface finish regularly 
 
 b) Density of compacted layer  one test per 50 m3 
 
 c) COB test on set of 5 specimens  as required; but 
     Minimum number as above. 
9.4.0 Method of Measurement 
 
 Water bound macadam shall be measured as finished work in position in cubic meters (Cu.M.) and 

paid at the unit rate tendered. 
 
9.5.0 Rate    
 The unit rate for pavement shall be for the complete work including exercising quality control & carrying 

out all tests specified for materials and work, mixing, spreading, rolling, etc. including all labour, 
materials, tools, plants, tackle required for the work and preparation of bases. 

 
10.0.0 BITUMINOUS MACADAM BASE 
 
 This work shall consist of the construction of one or more courses of 50 mm / 75 mm thickness each of 

compacted crushed aggregates premixed with a bituminous binder and laid immediately after mixing, 
on a base prepared previously in accordance with the requirements of these specifications, and in 
conformity with the lines, grades and cross-sections shown on the drawings or directed by the 
Engineer-in-Charge. Unless otherwise specified here-in after, the work shall conform to the provisions 
of IRC: 27(Specification for Bituminous Macadam). 

 
10.1.0 Materials 
 
 All materials shall pass through the test specified under clause no. 3.0.0. 
 
10.1.1 Binder 
                
 The binder shall be straight run bitumen of a suitable grade as directed by the Engineer-in-Charge 

complying with IS: 75 (Specifications for Paving Bitumen) - preferably be of grade A90 or S90.  Material 
shall be homogeneous and shall not foam when heated to 175 degree centigrade. 

 
 Binder for tack coat shall be bitumen of a suitable grade as directed by the Engineer-in-Charge and 

conforming to IS: 73, IS: 217 or IS: 454 or any other approved cut back bitumen. 
 
10.1.2 Aggregate 
                  
 The aggregate shall consist of crushed stone (preferably, from basalt or granite rock) and shall be 

clean, strong, durable of fairly cubical shape and free from elongated, flaky, soft or disintegrated 
pieces, organic and other deleterious matter and adherent coatings.  The aggregates shall preferably 
be hydrophobic and of low porosity. 
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 The aggregates for bituminous macadam for different thickness in different layers shall conform to the 

grading indicated below: 
 
 a) For 75 mm compacted thickness 
 
    Percentage by weight passing the sieve 
     
    Grading A (for  Grading B (for 
    lower layer in  upper layer in 
    2-layer construc-  2-layer construc- 
 Sieve  tion or for a  tion or for a 
 Designation  single layer)  single layer) 
  
  63  100           
  50  90-100 
  40  35-65  100 
  25  20-40  70-100 
  20  -  50-80 
  
  12.5  5-20  - 
  4.75  -  10-30 
  2.36  -  5-20 
  75 micron  0-5  0-4 
  
 
 b) For 50 mm compacted thickness 
         
  50  100 
  40  90-100 
  25  50-80  100 
  20  -  70-100 
  12.5  10-30  - 
  10  -  35-60 
  4.75  -  15-35 
  2.36  -  5-20 
  75 micron  0-5  0-4 
  
 
10.1.3 Proportioning of Materials 
 
 a) The binder content for pre-mixing shall be 3.5 and 4.0 percent by weight of the total    mix of 

aggregate grading A and B respectively, except when otherwise directed by the Engineer-in-Charge. 
 
 b) The quantities of aggregates to be used shall be sufficient to yield the specified thickness after 

compaction. 
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 The approx. quantity of aggregate required for 10 M2 of area of bituminous macadam  shall be 0.60 
to 0.75 M3 and 0.90 to 1.10 M3 for compacted thickness of 50 mm and 75 mm respectively. 

 
 c) The quantity of binder needed for the tack coat shall be 10 kg. per 10 M2 area for an   untreated 

wet mix or water bound macadam surface. 
 
10.2.0 Construction Methods 
 
 Bituminous macadam shall not be laid or placed during rainy weather or when the base course is damp 

or wet.  Preparation of base below shall strictly conform to the provision in IRC: 27. 
 
10.2.1 Application of Tack Coat 
                                  
 Binder shall be heated to the temperature appropriate to the grade of bitumen used and sprayed 

uniformly on the base preferably with the aid of a sprayer. The tack coat shall be applied just ahead of 
the oncoming bituminous construction. 

 
10.2.2 Preparation of Premix 
                               
 Hot mix mechanical mixtures of adequate capacity shall be used for mixing the aggregate and the 

bituminous binder. The temperature of binder at the time of mixing shall be in the range of 150 
Deg.Cen. - 165 Deg.Cen. and that of aggregates in the range of 125 D.C. - 15 D.C. provided  that the 
temperature between the binder and aggregates at no  time exceeds 25 Deg.Cen. 

 
 Mixing shall be thorough to ensure that a homogeneous mixture is obtained in which all particles of the 

aggregates are coated uniformly. 
 
10.2.3 Spreading 
 
 The mix shall be spread immediately after mixing by means of a self-propelled mechanical paver with 

suitable screeds capable of spreading, tamping and finishing the mix true to the specified lines, grade 
and cross-sections.  The temperature of mix at the time of laying shall be in the range of 110 to 135 
Deg.Cen. 

 
 In multilayer construction, the longitudinal joints in one layer shall offset that in the layer below by about 

150 mm.  However, joints in the top multilayer shall be at the center line of pavement.  All joints shall be 
cut vertical to the full thickness of the previously laid mix and the surface painted with hot bitumen 
before placing fresh material. 

 
10.2.4 Rolling 
                
 After the spreading of mix for a sufficient length and width, rolling shall   be   done by 6 to 10 ton power 

roller - as soon as possible.  Rolling shall commence at the edges and progress towards the center 
longitudinally. Rolling of the longitudinal joints shall be done immediately behind the paving operation. 

 
 Several passes of rolling will be required till the entire surface has been rolled to compaction and there 

is no crushing of aggregates and all roller marks have been eliminated. Each pass of the roller shall 
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uniformly overlap not less than one third of the track made in the preceding pass.  The roller wheels 
shall be kept damp if necessary to avoid the bituminous material from sticking to the wheels and being 
picked up.  When the roller has passed over the whole area once, any high spot or depressions which 
become apparent shall be corrected by removing or adding fresh material. 

 
 All rolling operation shall be completed in every respect before the temperature of the mix falls below 

80 Deg.Cen. 
 
10.3.0 Surface Finish and Quality Control of Work 
 
 The surface finish, lines, levels, grades and layer thickness of construction shall conform to the 

requirements of clause no. 2.7.0. 
 
 Control of quality of work shall be exercised by the Contractor as per requirements of clause no. 2.3.0 

and tests performed in accordance with clause no. 10.4.0 stated here-under. 
 
 Bituminous macadam shall overlaid with final surfacing/wearing course (asphaltic concrete or others) 

without any delay.  If there is to be any delay, the course shall be covered by a seal coat to the 
requirements of clause no.12.0.0 before allowing traffic over it. 

 
10.4.0 CONTROL TESTS ON QUALITY OF WORK 
 
10.4.1 Type of Construction          
 
 Tack Coat 
                                         
    Test  Frequency 
 
 a) Binder temperature for   At regular  

 application.    intervals 
  
 b) Rate of spread   Two tests per day. 
 
10.4.2 Type of construction Test  Frequency 
  
  Bituminous Macadam a) Binder content  Two tests/ 
    (ASTM: D_2172)  day/plant 
 
    b) Control of  at regular 
    temperature  intervals. 
10.5.0 Method of Measurement 
 
 Bituminous Macadam shall be measured as finished work in cubic meters and paid at the unit rate 

tendered. The fees towards carrying out the tests from outside agencies, if any, shall be reimbursed to 
the Contractor. 

10.6.0 Rate 
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 The unit rate for payment shall be for the complete work including exercising quality control & carrying 
out all tests specified for materials and work, supply and laying of tack coat (whenever included in the 
Schedule of items) mixing, laying and rolling of premix etc. including all labour, materials, tools, plants, 
tackle required for the work and preparation of bases, arrangement for traffic etc. 

 
11.0.0 ASPHALTIC CONCRETE 
 
 This work shall consist of constructing a single layer of 40 mm thick Asphaltic Concrete wearing 

course, prepared and laid in accordance with the requirements of this specifications and in conformity 
with the lines, grades and cross-sections shown on the drawings or directed by the Engineer-in-
Charge.  Unless otherwise specified hereinafter, the work shall conform to the provisions of IRC:29 
(specification for 4 cm Asphaltic Concrete Surface Course). 

 
11.1.0 Material 
 
 All materials shall pass through the tests specified under clause no. 3.0.0. 
 
11.1.1 Binder 
                 
 Same as for Bituminous Macadam clause no.10.1.1. 
 
11.1.2 Aggregates 
 
 a) Course Aggregates 
 
  Quality same as for bituminous macadam - clause no.10.1.2. 
 
 b) Fine Aggregates 
 

  Fine aggregates shall be the fraction passing 2.36 mm    sieve and retained on 75 micron, and shall 
consist of crushed screenings, natural sand or a mixture of both.  These shall be clean, sharp, hard, 
durable, dry and un-coated and free from any injurious, soft or flaky pieces and organic or 
deleterious substances. 

 
 c) Filler  
 

  The filler shall be an inert material, the whole of    which passes 600micron sieve, at least 90 
percent passing 150 micron and not less than 70 percent   passing 75micron sieve.  The filler shall 
be stone dust, cement, hydrated lime or other non-plastic mineral material approved by the 
Engineer-in-Charge.  

 
 d) Aggregate Gradation 
 

  All the above aggregates shall be graded or combined as to conform to the grading setforth in Table 
2 (Grading 2 preferred) of IRC: 29. 

 
11.1.3 Proportioning of Materials 
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 a) The binder content shall be so fixed as to achieve the requirements of the mix set forth in clause no. 

11.1.3(c) and shall be in the range of 5 to 7.5 percent by weight of mix. 
 
 b) The design mix, when tested shall meet the requirements set forth in clause no. 11.1.3(c).  Being 

high cost specification, these mixes should be properly designed so as to satisfy adequate stability 
and durability. 

  
 c) Requirements of Asphaltic Concrete mix should conform to the stipulations in Table 1 of IRC: 29. 
 
11.2.0 Construction Methods 
 
 Asphaltic concrete shall not be laid during rainy weather or when the base course is damp or wet. 

Preparation of the base, preparation of mix, spreading of the mix and compaction, shall strictly conform 
to the requirements of IRC: 29 unless otherwise specified hereinafter. 

 
 The temperature of binder at the time of mixing shall be in the range 150-177 D.C. and of aggregates in 

the range 155 - 163 Deg.Cen. provided that at no time shall the difference in temperature between the 
aggregates and binder exceeds 14 Deg.Cen. 

 
 During spreading, all joints shall be cut vertical to the full thickness of the previously laid mix and the 

surface painted with hot bitumen before placing fresh material. 
 
 Rolling shall be continued till the density achieved is at least 95% of that of the laboratory Marshall 

Specimen and the roller marks are eliminated.  Rolling operations shall be completed in every respect 
before the temperature of the mix falls below 100 Deg.Cen. 

 
 
11.3.0 Surface Finish and Quality Control of Work 
 
 The surface finish, lines, levels, grades and layer thickness of construction shall conform to the 

requirements of clause no. 2.7.0. 
 
 Control of quality of work shall be exercised by the Contractor as per requirements of no. 2.3.0 and 

tests performed in accordance with clause no. 11.4.0 stated here-under.         
 
11.4.0 Control Tests on Quality of Work 
   Test Frequency 
 
 a) Binder Content (ASTM: D-2172) Two tests/day/plant 
 
 b) Control of Temperature at regular intervals 
 
 c) Stability of Mix A set of Three Marshall specimens to be 
  (ASTM: D-1559) prepared and tested for stability, flow, density & void 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 118 of 281



 

 content two such tests to be tested per plant/per day. 
     
   

 d) Field density of the one test per 1000 M2 or less of compacted 
  compacted & finished surface. 
  layer (by sand pouring  
  device, or similar) 
 
11.5.0 Method of Measurement 
 
 Asphaltic concrete shall be measured as finished work in cubic meters (Cu.M) and paid at the unit rate 

tendered. The fees towards carrying out the tests from outside agencies shall be reimbursed to the 
Contractor.   

 
11.6.0 Rate 
 
 The unit rate for payment shall be for the complete work including all labour, materials, tools, plants, 

tackle required   for   the   work and preparation of bases, designing the mix, exercising quality control 
&  carrying  out all tests specified for materials and work,  arrangement for traffic etc. 

 
12.0.0 SEAL COAT 
 
 This work shall consist of providing and laying liquid seal coat consisting of a layer of bituminous binder 

followed by a coarse aggregate chipping, in accordance with the requirements of these specifications 
and at locations directed by the Engineer-in-Charge. 

 
12.1.0 Material 
 
 All materials shall pass through the tests specified under clause no. 3.0.0. 
 
12.1.1 Binder 
 
 Bitumen of a suitable grade as directed by the Engineer- in-Charge and conforming to IS: 75, 217 or 

454, as applicable or any other approved cut-back can be used as binder. 
 
 The quantity of cinder to be utilised, in terms of straight run bitumen shall be 9.8 kg per 10 square 

meters. 
 
12.1.2 Stone Chipping 
                         
 Stone chipping shall consist of angular fragments of clean, hard, tough and durable basaltic rock of 

uniform quality throughout.  They shall be free of flaky pieces, soft or disintegrated stones, vegetable or 
other deleterious matter.  Stone chipping shall be of 6 mm size defined as 100 percent passing through 
10 mm sieve and retained on 2.36 mm sleeve. The quantity used for spreading shall be 0.09 cubic 
meter per 10 square meter area. The chipping shall satisfy the quality requirements spelled out for 
bituminous macadam except that the upper limit for flakiness index shall be 30. 
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12.2.0 Construction Methods 
 
 Seal coat shall be applied immediately after laying the bituminous coarse which is required to be 

sealed.  Base surface shall be cleaned free of any dust or other harmful matter. 
 
 The binder shall be heated to 163 - 177 Deg.Cen. in the boilers, to the temperature appropriate for the 

grade of bitumen and sprayed on the dry base surface preferably with the help of mechanical sprayers. 
 
 Immediately after the application of binder, stone chipping in a dry state shall be spread uniformly on 

the surface, preferably by means of a mechanical grittier, so as to cover the surface completely. 
 
 Immediately after this, the entire surface shall be rolled with 8 to 10 ton smooth wheeled roller.  Rolling 

shall continue until all aggregate particles are firmly bedded in the binder and present a uniform closed 
surface. 

 
12.3.0 Surface Finish and Quality Control of Work 
 
 The surface finish shall conform to the requirements of clause no. 2.7.0.  Control on quality of work 

shall be exercised by the Contractor as per requirements set in clause no. 2.3.0. 
 
12.4.0 Method of Measurement 
 
 Seal Coat shall be measured as finished work in square meter and paid at the unit rate tendered. 
 
12.5.0 Rate 
 
 The unit rate for payment shall be for the complete work including all labour, materials, tools, plants, 

tackle required for the   work and   preparation of bases, designing the mix, exercising quality control & 
carrying out all tests specified for materials and work, arrangement for traffic etc. 

  
13.0.0 SURFACING WITH PRESSED CONCRETE BLOCKS & STONE BLOCKS 
 
 This work shall consist of the construction of one surface wearing course of following construction on a 

base prepared previously and in accordance with the requirements of these specifications and in 
conformity with the lines, grades and cross-sections shown on the drawings and/or directed by the 
Engineer-in-Charge.  Unless otherwise specified here-under, the work shall conform to the provisions 
of the Technical Specification for plain and reinforced concrete attached with the Tender Document. 

  
 Type of surface courses covered by these specifications are: 
 

 a) Pressed Pre-cast Concrete Blocks of sizes 200x100x100  mm thick or 200x100x80 mm thick, set in 
:- 

 
  i. Cement-sand mortar (1:2)   OR 
  ii. Sharp Levelling Sand. 
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 Concrete blocks should be made of high quality concrete, highly durable and hard surface.  Blocks are 
cast into moulds, passed with hydraulic jacks to a pressure of 100 -200 kg/cm2 when concrete is 
green, and cured for 21 - 28 days to attain a high crushing strength. (Steam curing is preferred). 

 
 Water-cement ratio shall be as low as possible, and workability should be attained by selecting proper 

aggregate grading, proportion of fine and coarse aggregates. 
 
 High quality control shall be exercised at all stages of execution including selection of materials, mix 

design, casting of blocks, curing and laying. 
 

  b) Stone blocks of size 250x125x125 mm thick set in cement-sand mortar (1:2) or sand-bitumen 
mixture (2:1) 

 
13.1.0 Materials 
 
 All materials shall pass through the tests specified under clause no. 3.0.0. 
 
13.1.1 Cement 
                 
 Cement shall be best quality Ordinary Portland Cement conforming to IS: 8112 or IS: 12269 
 
13.1.2 Stone Blocks 
                      
 Size of the blocks shall be as specified on drawings.  These shall be made from medium-grain, granite 

or basalt (of medium crushing strength 185-200 MN /mm2), and shall be sufficiently hard to wear, 
clean, durable, strong and free from cracks, decay and weathering, and shall be freshly quarried from 
an approved quarry and cut to shape.  When immersed in water, they shall not absorb water preferably 
by more than 2% of their dry weight.  Aggregates made from such blocks, when tested, shall meet the 
requirements set for coarse aggregate in pressed concrete blocks as minimum. 

 
13.1.3 Aggregates 
                    
 Proper selection and use of aggregates are important consideration in order to give the blocks quality 

requirements of strength, density, durability, abrasion & impact resistance necessary for their uses as 
surface/wearing course for heavy container handling traffic, and concentrated loads from corner posts 
of 3 to 4 high loaded containers stacked over this course. 

 
 Course aggregates shall be crushed stone aggregates (preferably from granites or basaltic rocks) from 

appropriate quarries. 
 
 Sand shall be naturally occurring sand of required grading and from approved quarries.  When course 

sand is used, its fineness modulus shall preferably be 2.4 to 2.5. 
 
 In general, aggregates shall be sufficiently hard to wear, clean, durable, strong, of fairly cubical shape 

and free from elongated, flaky, soft, or disintegrated pieces, organic and other deleterious matter and 
adherent coatings.  The aggregates should preferably be hydrophobic and of low porosity. 
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13.1.4 Grading of Aggregates 
                                
 The maximum size of aggregate shall be 20 mm.  Grading of aggregates shall be selected to give the 

concrete blocks high strength, good durability and sufficient hardness to wear; in order to arrive at such 
qualities with the chosen grading, the concrete mix should be properly designed. There should 
preferably be no void in the grading curve; that is, the void ratio of the combined aggregates should be 
as minimum as possible. 

 
13.1.5 Water 
               
 Potable water is generally considered satisfactory for mixing concrete.  The permissible limits for solids 

and impurities for mixing and curing water as specified in IS: 456-2000 should generally be followed. 
 
13.2.0 Design Mix and Strength Criteria 
 
 28 days and 7 days cubes crushing strength requirement for un-pressed blocks should be minimum 

300 kg/cm2 and 250 kg/cm2 respectively, and crushing strength at 28 days of the cubes taken from 
pressed blocks should be much higher. (a minimum increase of 25 to 30% expected. 

 
 The best strength of the sample shall be the average of the strength of three specimens; but individu-

ally they must meet the strength criteria indicated as above. 
 
 Controlled concrete shall be used for all blocks.  Proportioning of ingredients of concrete should be 

made with preliminary tests by designing the mix and subsequently cast in moulds and pressed when 
green.  Such concrete shall be called 'Design Mix Concrete'. 

 
 Concrete mixes will be designed by the contractor to achieve the strength, durability, density, hardness 

and workability necessary for the job, by the most economical use of the various ingredients. 
 
 Consistence with the various other requirements of the mix, the quality of water should be kept at the 

lowest possible level.  It is suggested that the water-cement ratio in the mix should be limited to 0.45 
 
 The various fractions of coarse and fine aggregates should be mixed in such a proportion as to 

produce the best possible combined internal grading giving the densest and most workable mix. 
 
13.3.0 Construction Method 
 
 Concrete shall always be mixed in mechanical mixer.  Water shall not normally be charged into the 

drum of the mixer until all the cement and aggregates constituting the batch are already in the drum 
and mixed for at least one minute. 

 
 Weigh Batching of all ingredients is preferred; cement shall always be weighed before placing in the 

drum and mixing. 
 
 Concrete shall be handled and conveyed from the place of mixing to the place of casting in molds as 

rapidly as practicable by approved means and placed and compacted in the final position before the 
initial setting of the cement starts. Segregation or loss of any of the ingredients should be prevented. 
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 Cores shall be taken using any standard drilling beads and prepared from the concrete blocks cast, 

pressed and cured, and shall be representative of the batch and of the whole of the concrete con-
cerned.  Length to diameter of the core should be 1 to 2.  Concrete in the member represented by a 
core test shall be considered acceptable if the cube strength of each individual core is equal to at least 
100% of the strength specified. 

 
 All pre-cast work should be carried out in a prepared dry and properly levelled yard and for the   

purpose and having a hard and even surface. 
 
13.3.1 Laying 
                 
 Laying of blocks shall be done very carefully.  Blocks will be laid either on a layer of screed and un-

compacted sand or laid in mortar. 
 
 When sand is used, the surface after laying of blocks is to be vibrated to give the final profile and this 

will force the sand up into the joints, so as to convert the individual units into a homogeneous surfacing 
at the same time giving the surface its strength and continuity. 

 
 When laid in mortar, after installation, alignment and levelling the joints shall be filled with grout/mortar 

as described by the Engineer-in-Charge.  The joints between the blocks shall not be more than 5 to 6 
mm thickness as shown in the drawing.  After laying and levelling the blocks in positions, the joints 
shall be properly cured for at least 14 days or as directed by the Engineer-in- Charge. 

 
13.3.2 Sealing the Joints 
                            
 The joints of the laid blocks shall be treated with bitumastic sealing as shown on the drawings.  The 

quality and grade of bitumen and sand (where specified) shall be as approved by the Engineer-in-
Charge.  No sealing shall be done when the surface course with blocks is wet or damp.  The gap 
between blocks shall be thoroughly cleaned by air jetting or similar and bitumen compound or mix laid 
as per manufacturer's specifications. 

 
13.4.0 Surface finish and Quality Control of work 
 
 The surface finish (including evenness), lines, levels, grades and thickness of blocks and layer 

thickness shall conform to the requirements of clause no. 2.7.0. 
 
 Control of quality of work shall be exercised by the Contractor as per requirements of no. 2.3.0 and 

tests performed in accordance with clause no. 13.5.0 stated hereinafter.       
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13.5.0 Control test of quality of work 
 
  Test  Desirable Frequency 
 
 a) Slump  As required by the Engineer-              
    in-Charge. 
 b) Crushing strength of Cores shall be taken and  
  cores taken from cured tested for additional 1% 
  pressed concrete blocks blocks cast and cured, 
  i.  7 days test selected batch-wise. 
  ii. 28 days test 
 
 c) Crushing strength of A set of six cubes  (three each    
  cured concrete cube for 7 days & 28 days test) shall 
  tests -  be taken for min.  each days      

  work  and tests, unless otherwise 
    required by the Engineer-in- Charge  
    for checking quality of mix.    
 i. 7 days test    
      
 ii. 28 days test  
                               
13.6.0 Method of Measurement 
 
 Surface course with concrete blocks or stone blocks shall be measured as finished work in square 

meters (Sq. M) and paid at the unit rate tendered for the specified size of blocks. 
 
13.7.0 Rate 
 The unit rate for payment shall be for the complete work including mortar/levelling sand, bitumen - sand 

sealing, vibrating the blocks in position (when laid on levelling sand), providing recess in the blocks, 
preparation of base under, designing the mix, casting of blocks (for concrete blocks) including pressing 
with hydraulic jack in moulds, curing, exercising quality control and carrying out all tests specified, 
arrangement for traffic, etc. complete with all labour, materials, tools, plants, tackle, form-work etc. 
required for successful completion of the surfacing work. 

 
14.0.0 DRAINAGE SYSTEM 
 
 Construction of the drainage system shall be as per Technical Specification for RCC Work, General 

Building Works and Services - Drainage & Sanitation and as supplemented here-under. 
 
14.1.0 Supply of R.C.C. Hume Pipes 
 
 The Contractor shall supply the R.C.C. Hume pipes of various diameters along with complete fittings 

required for carrying out the work.  All R.C.C. Hume Pipes shall conform to NP-2 & NP-3 class as per 
IS: 458. 

 
14.2.0 Bedding of Hume Pipes 
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 The bedding surface shall provide a firm foundation of uniform density throughout the length of the 

pipe, shall conform to the specified levels and grade and shall be of the following type. 
 
 The hume pipe shall be evenly bedded on a continuous layer of well compacted approved granular 

materials, shaped concentricity to fit the lower part of the pipe exterior for at least 10 (ten) percent of its 
overall height or as shown on the drawing. The bedding material shall be well graded sand or another 
granular material passing 4.75 mm sieve. The thickness of bedding layer shall be as shown on the 
drawing, and in no case it be less than 75 mm. 

 
14.3.0 Method of Measurement 
 
14.3.1 Excavation & Backfilling 
                                  
 Excavation and back filling shall be done as per Technical Specification for earthwork in excavation 

and backfilling. 
 
14.3.2 Concrete & Masonry Work 
                                    
 Unless lumped with other items in the   schedule, the measurement shall be on gross area or volume 

basis as mentioned under relevant items. 
 
14.3.3 Pipe Work 
                    
 R.C.C. hume pipe work shall be measured in Running Meters for different diameters of pipe of each 

class.  No separate measurement shall be made for collars. Bedding of R.C.C. pipes including filling on 
top of pipe with special granular material as per specification shall not be measured separately. 

 
15.0.0 WET MIX MACADAM (As per MOST Specification) 
 
 This work shall consist of and compacting clean, crushed, graded aggregates and granular material, 

premixed with water, to a dense mass on a prepared sub-grade/ sub-base/base or existing pavement 
as the case may be in accordance with the requirements of these specifications. The material shall be 
laid in one or more layers as necessary to lines, grades and cross-sections shown on the approved 
drawings or as directed by the Engineer.  

 
 The thickness of a single compacted Wet Mix Macadam layer shall not be less than 75mm. When 

vibrating or other approved types of compacting equipment are used, the compacted depth of a single 
layer of sub-base course may be increased to 200mm upon approval of the Engineer. 

 
15.1.0 Materials 
 
 All materials shall pass through the tests specified under clause no. 3.0.0. 
 
15.1.1 Coarse Aggregates 
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 Coarse aggregates shall be crushed stone. If crushed gravel/ shingle is used, not less than 90 per cent 
by weight of the gravel/ shingle pieces retained on 4.75mm sieve shall have at least two fractured 
faces. The aggregates shall conform to the physical requirements set forth in the following Table below: 

 

        Test   Test Method  Requirements 

 
1. *Los Angeles Abrasion IS: 2386 (part-4)  40% (Max) 
 value or  
      *Aggregate Impact value IS: 2386 (part-4) or IS: 5640   30% (Max) 
2. Combined Flakiness and  
 Elongation indices (Total) IS: 2386 (part-1)  30% (Max) ** 

 
* Aggregate may satisfy requirements of either of the two tests. 
 
** To determine this combines proportion, the flaky stone from a representative sample should first be 
separated out. Flakiness index is weight of flaky stone metal divided by weight of stone sample. Only the 
elongated particles be separated out from the remaining (non-flaky) stone metal. Elongation index is weight of 
elongated particles divided by total non-flaky particles. The value of the flakiness index and elongation index so 
found are added up. 
 
If the water absorption value of the coarse aggregate is greater than 2 per cent, the soundness test shall be 
carried out on the material delivered to site as per IS: 2386 (Part-5). 
 
15.1.2 Grading requirement for coarse aggregates 
 Grading requirements of coarse aggregate shall conform to the following: 
 
--------------------------------------------------------------------------------------------------------------------------- 
 IS Sieve Designation Per cent by weight passing the IS Sieve 

 53.00 mm                      100 
 45.00 mm                      95 - 100 
 26.50 mm                      ___ 
 22.40mm                      60 - 80 
 11.20 mm                      40 - 60 
   4.75 mm                      25 - 40 
   2.36 mm                      15 – 30 
 600 micron                        8 - 22  
   75 micron                        0 – 8 

 
Materials finer than 425 micron shall have Plasticity Index (PI) not exceeding 6. 
 
The final gradation approved within these limits shall be well graded from coarse to fine and shall not vary from 
the low limit on one sieve to the high limit on the adjacent sieve or vice versa. 
  
15.2.0 Construction Methods 
 
15.2.1  Preparation of Base: Clause no. 6.0.0 shall apply. 
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15.2.2  Provision of lateral confinement of aggregates: 

  While constructing wet mix macadam, arrangement shall be made for the lateral confinement of wet 
mix. This shall be done by laying materials in adjoining shoulders/ edge beams along with that of 
wet mix macadam layer. 

 
 15.2.3  Preparation of Mix: 

  Wet Mix Macadam shall be prepared in an approved mixing plant of suitable capacity having 
provision for controlled addition of water and forced/ positive mixing arrangement like pugmill or pan 
type mixer of concrete batching plant. For small quantity of wet mix work, the Engineer may permit 
the mixing to be done in concrete mixers. 

 
  Optimum moisture for mixing shall be determined in accordance with IS: 2720 (part-8) after 

replacing the aggregate fraction retained on 22.4mm sieve with material of 4.75mm to 22.4mm size. 
While adding water, due allowance should be made for evaporation losses. However, at the time of 
compaction, water in the wet mix should not vary from te optimum value by more than agreed limits. 
The mixed material should be uniformly wet and no segregation should be permitted. 

 
15.2.4  Spreading of Mix: 

  Immediately after mixing, the aggregates shall be spread uniformly and evenly upon the prepared 
sub-grade/ sub-base/ base in required quantities. In no case these be dumped in heaps directly on 
the area where these are to be laid nor shall their hauling over a partly completed stretch be 
permitted. 

 
  The mix may be spread either by a paver finisher or motor grader. For portions where mechanical 

means cannot be used, manual means as approved by the Engineer shall be used. The motor 
grader shall be capable of spreading the material uniformly all over the surface. Its blade shall have 
hydraulic control suitable for initial adjustments and maintaining the same so as to achieve the 
specified slope and grade. 

 
The paver finisher shall be self-propelled, having the following features: 

 
(i) Loading hoppers and suitable distribution mechanism 
(ii) The screed shall have tamping and vibrating arrangement for initial compaction to the layer 

as it is spread without rutting or otherwise marring the surface profile. 
(iii) The paver shall be equipped with necessary control mechanism so as to ensure that the 

finished surface is free from surface blemishes. 
 

The surface of the aggregate shall be carefully checked with templates and all high or low spots 
remedied by removing or adding aggregate as may be required.  The layer may be tested by depth 
blocks during construction.  No segregation of layer and fine particles should be allowed.  The 
aggregates as spread should be of uniform gradation with no pockets of fine materials. 

 
15.2.5      Compaction : 

 
After the mix has been laid to the required thickness, grade and cross fall/camber the same shall be 
uniformly compacted, to the full depth with suitable roller.   If the thickness of the single compacted 
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layer does not exceed 100 mm, a smooth wheel roller of 80 to 100 kN weight may be used.  For a 
compacted single layer upto 200 mm, the compaction shall be done with the help of vibratory roller 
of minimum static weight of 80 to 100 kN or equivalent capacity roller.  The speed of the roller shall 
not exceed 5 km/h. 
 
In portions having unidirectional cross fall/super elevation, rolling shall commence from the lower 
edge and progress gradually towards the upper edge.  Thereafter, roller should progress parallel to 
the centre line of the road, uniformly over-lapping each preceding track by at least one third which 
until the entire surface has been rolled.  Alternate trips of the roller shall be terminated in stops at 
least 1 m away from any preceding stop. 

 
In portion in camber, rolling should begin at the edge with the roller running forward and backward 
until the edges have been firmly compacted.  The roller shall then progress gradually towards the 
centre parallel to the centre line of the road uniformly overlapping each of the preceding track by at 
least one-third width until the entire surface has been rolled. 

 
Any displacement occurring as a result of reversing of the direction of a roller or from any other 
cause shall be corrected at once as specified and/or removed and made good.  

 
Along forms, kerbs, walls or other places not accessible to the roller, the mixture shall be thoroughly 
compacted with mechanical tampers or a plate compactor.  Skin patching of an area without 
scarifying the surface to permit proper bonding of the added material shall not be permitted.    

 
Rolling should not be done when the subgrade is soft or yielding or when it causes a wave-like 
motion in the sub-base/base course or subgrade.  If irregularities develop during rolling which 
exceed 12 mm when tested with a 3 metre straight edge, the surface should be loosened and 
premixed material added or removed as required before rolling again so as to achieve a uniform 
surface conforming to the desired grade and crossfall.  In no case should the use of unmixed 
material be permitted to make up the depressions. 

 
Rolling shall be continued till the density achieved is at least 98 percent of the maximum dry density 
for the material as determined by the method outlined in IS: 2720 (Part-8). 

 
After completion, the surface of any finished layer shall be well closed, free from movement under 
compaction equipment or any compaction planes, ridges, cracks and loose material.   All loose, 
segregated or otherwise defective areas shall be made good to the full thickness of the layer and 
recompacted. 

 
15.2.6      Setting and drying: 

After final compaction of wet mix macadam course, the road shall be allowed to dry for 24   hours. 
 
15.3.0    Opening to Traffic 

Preferably no vehicular traffic of any kind should be allowed on the finalized wet mix macadam 
surface till it has dried and the wearing course laid. 

 
15.4.0    Rectification of Surface Irregularity 
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Where the surface irregularity of the wet mix macadam course exceeds the permissible tolerances or 
where the course is otherwise defective due to subgrade soil getting mixed with the aggregates, the 
full thickness of the layer shall be scarified over the affected area, reshaped with added premixed 
material or removed and replaced with fresh premixed material as applicable and recompacted. The 
area treated in the aforesaid manner shall not be less than 5 m long and 2 m wide.  In no case shall 
depressions be filled up with unmixed and ungraded material or fines.  

 
15.5.0  Method of Measurement 
 Water bound macadam shall be measured as finished work in position in cubic meters (Cu.M.) and 

paid at the unit rate tendered. 
 

15.6.0  Rate 
 The unit rate for pavement shall be for the complete work including exercising quality control & 

carrying out all tests specified for materials and work, mixing, spreading, rolling, etc. including all 
labour, materials, tools, plants, tackle required for the work and preparation of bases. 
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TECHNICAL SPECIFICATIONS FOR 
CONCRETE PAVER BLOCK 

 
1.0.0 MATERIAL PROPERTIES & DESIGN MIX 

 
1.1.0 Material properties 
 
1.1.1 Aggregates 
                    

Proper selection and use of aggregates are important consideration in order to give the blocks 
quality requirements of strength, density, durability, abrasion & impact resistance necessary for their 
uses as surface/wearing course for heavy container handling traffic, and concentrated loads from 
corner posts of 4 to 5 high loaded containers stacked over this course. 

 
Coarse aggregates shall be crushed stone aggregates (preferably from granites or basaltic rocks) 
from appropriate quarries. 

 
Sand shall be naturally occurring sand of required grading and from approved quarries.  When 
coarse sand is used, its fineness modulus shall preferably be 2.4 to 2.5. 

 
In general, aggregates shall be sufficiently hard to wear, clean, durable, strong, of fairly cubical 
shape and free from elongated, flaky, soft, or disintegrated pieces, organic and other deleterious 
matter and adherent coatings.  The aggregates should preferably be hydrophobic and of low porosi-
ty. 

 
1.1.2 Grading of Aggregates 
                                

The maximum size of aggregate shall be 12 mm.  Grading of aggregates shall be selected to give 
the concrete blocks high strength, good durability and sufficient hardness to wear; in order to arrive 
at such qualities with the chosen grading; the concrete mix should be properly designed.  There 
should preferably be no void in the grading curve; that is, the void ratio of the combined aggregates 
should be as minimum as possible. 

 
1.1.3 Water 
               

Potable water is generally considered satisfactory for mixing concrete.  The permissible limits for 
solids and impurities for mixing and curing water as specified in IS: 456-2000 should generally be 
followed. 

 
 1.2.0 Design Mix and Strength Criteria 

 
28 days and 7 days cubes crushing strength requirement for un-pressed blocks should be minimum 
350 kg/cm2 and 300 kg/cm2 respectively, and crushing strength at 28 days of the cubes taken from 
pressed blocks should be minimum 500 kg / cm2. 

 
The best strength of the sample shall be the average of the strength of three specimens; but 
individually they must meet the strength criteria indicated as above. 
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Controlled concrete shall be used for all blocks.  Proportioning of ingredients of concrete should be 
made with preliminary tests by designing the mix and subsequently cast in moulds and pressed 
when green.  Such concrete shall be called 'Design Mix Concrete'. 
 
Concrete mixes will be designed by the contractor to achieve the strength, durability, density, 
hardness and workability necessary for the job, by the most economical use of the various 
ingredients. 

 
Consistent with the various other requirements of the mix, the quantity of water should be kept at 
the lowest possible level.  It is suggested that the water-cement ratio in the mix should be limited to 
0.45 

 
The various fractions of coarse and fine aggregates should be mixed in such a proportion as to 
produce the best possible combined internal grading giving the densest and most workable mix. 

 
2.0  Control test of quality of work 

 
   Test    Desirable Frequency 
 
 a) Slump   As required by the Engineer-              
       in-Charge. 
  
 b) Crushing strength of  Cores shall be taken and  
   cores taken from cured tested for additional 0.2% 
   pressed concrete blocks blocks cast and cured, 
 
   i.  7 days test   selected batch-wise without 
   ii. 28 days test  any extra cost. 
 
 c) Crushing strength of  A set of six cubes  (three each    
   cured concrete cube  for 7 days & 28 days test) shall 
   tests -   be taken for min.  each days  work  
   i 7 days test  and tests, unless otherwise required  
       by the Engineer-in-Charge for  
   ii. 28 days test  checking quality of mix.  
  

3.0 Product specifications and physical properties 
  
1. Size of blocks (in mm) 200mm x 100mm x 100mm  
 
2. Dimension tolerance + / - 3mm 
 
3. Approximate weight of full block 4.6 kg. 
 
4. Yard dry density (Kg. / Cu M) 2250 - 2375 
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5. Water absorption 3 - 5 % 
 
6. Net characteristic 

 crushing strength  50 N / mm2 
 
7. Impact resistance Very Good 
 

4.0 Sampling of Paver Blocks 
 
4.1.1 Method of Sampling 
  
 Before laying paver blocks, each designated section comprising not more than 150000 blocks, shall be 

divided into five approximately equal groups. Three blocks shall be drawn from each group. 
 
4.1.2 Marking and Identification 
 
 All samples shall be clearly marked at the time of sampling in such a way that the designated section of 

part thereof, and the consignment represented by the sample, are clearly defined. 
 
 The sample shall be dispatched to the approved test laboratory taking precaution to avoid damage to 

the paver in transit. Protect the paver from damage and contamination until they have been tested. The 
testing shall be carried as soon as possible, after the sample has been taken.  
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TECHNICAL SPECIFICATION FOR CEMENT CONCRETE PLAIN & REINFORCED 
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3.13    Construction joints and cold Joints    
3.13.1   Construction joints    
3.13.   Cold Joint    
3.14    Repairs, Finishes and Treatment of Concrete surfaces   
3.14.1   Adequate and Sound Concrete surfaces    
3.14.2   Finishing Unformed Surface    
3.15    Protection and Curing of Concrete    
3.16   Reinforcement    
3.16.1   Bar Bending schedule    
3.16.2   Cleaning    
3.16.3   Bending    
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3.16.5   Welding    
3.16.6   Control    
3.17    Cold Weather Concreting    
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3.20    Formwork    
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3.20.2   Cleaning and Treatment of forms    
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3.20.4   Inspection of Forms    
3.20.5   Removal of Forms    
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3.20.8   Classification    
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3.22   Anchor Bolts, Anchors Sleeves, Inserts Hangers,                   
   /Conduits/Pipe and other misc. Embedded Fixtures,    
3.23   Expansion and Isolation Joints    
3.23.1   General    
3.23.2   Bitumen Board/Expanded Polystyrene Board          
3.23.2.1   Bitumen Board    
3.23.2.2   Expanded polystyrene Boards    
3.23.3   Joint, Sealing strips    
3.23.3.1   Metal Sealing strips    
3.23.3.2   Non-metallic Sealing Strips    
3.23.4   Bitumen Compound    
3.23.5   Isolations Joints    
3.23.6   Rubber Pad    
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3.25    Pre-cast concrete    
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3.26.1   General    
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3.26.3   Waterproofing Admixtures    
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3.26.5   Protective Coating on Inside Surface          
3.26.6   Bitumen Felt: Application for Tanking          
3.26.7   Polyethylene Films: Application in Walls & Base of Structures.   
3.27   Protective Coating on Concrete Surface    
3.27.1   on Foundation    
 
4.0   SAMPLING AND TESTING    
4.1   General    
4.2     Cement    
4.3     Aggregates    
4.4     Water    
4.5     Admixture    
4.5.1   Air Entraining Agents    
4.5.2   Other Admixtures    
4.6     Concrete    
 
5.0     ACCEPTANCE CRITERIA    
5.1     Standard Deviation    
5.2     Acceptance Criteria    
5.3     Inspection and core tests    
5.4     Load Test    
 
6.0     RATES    
 
7.0     METHOD OF MEASUREMENT    
7.1     Concrete    
7.2     Admixture    
7.3     Reinforcement    
7.4     Formwork    
7.5   Anchor Bolts, Anchor Sleeves, Inserts, Hangers, Conduit 
   pipes and other Miscellaneous Embedded Fixtures.   
7.6     Expansion and Isolation Joints    
7.7   Joint Seals: G.I,Copper, Aluminum, Rubber or PVC    
7.8   Rubber pad    
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7.10    Waterproof Plaster.                     
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   Protective Coating.    
7.12    Bitumen Felt    
7.13    Polyethylene Film    
7.14    Tests    
 
8.0     LIST OF I.S.: CODES AND STANDARDS FOR REFERENCE  
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TECHNICAL SPECIFICATION 
FOR 

CEMENT CONCRETE PLAIN & REINFORCED 
 
1.0  SCOPE 
 
1.1  General 
 This specification covers all the requirements described hereinafter for general use of Plain and 

Reinforced Cement Concrete work in Structures and locations, cast-in-situ or pre-cast and shall include 
all incidental items of work not shown or specified but reasonably implied or necessary for the 
completion of the work. 

 
1.2 This specification shall also apply to the extent it has been referred to or applicable with the special 

requirements of structures covered in SCOPE of IS: 456. 
 
1.3      IS: 456 shall form a part of these specification and shall be compiled with unless permitted otherwise. 

For any particular aspect not covered by these Code, appropriate IS Code, specification and/or 
replacement by any International Code of practice as may be specified by the Engineer-in-Charge shall 
be followed. All codes and Standards shall conform to its latest revisions. A list of IS codes and 
Standards is enclosed hereinafter for reference. 

 
2.0  GENERAL 
      
2.1       Work to be provided for by the Contractor 
 The work to be provided for by the Contractor, unless otherwise specified shall include but not be 

limited to the following: 
 

a) Furnish all labour, supervision, services including facilities as may be required under statutory 
labour regulations materials, forms, templates, supports, scaffolds, approaches, aids, construction 
equipment, tools and plants, transportation’s, etc. required for the work. 

 
b)  Except where it is excluded from the Scope of Contract Contractor shall prepare progressively and 

submit for approval detailed drawings and Bar Bending Schedules for reinforcement bars showing 
the positions and details of spacers, supports, chairs, hanger etc. 

 
c)  Design and prepare working drawings of formwork scaffolds support, etc. and submit for approval. 
 
d)  Submit for approval shop drawings for various inserts, anchors, anchors bolts, pipe sleeves, 

embedment, hanger openings, frames etc. 
 
e)  Submit for approval detailed drawings of supports, templates, hangers, etc. required for installation 

of various embedment like inserts, anchor bolts, pipe sleeves, frames, joint seals, frames, openings 
etc. 

 
f)  Submit for approval detailed schemes of all operations required for executing the work, e.g. 

Material handling. Concrete mixing, Placement of concrete, Compaction, curing services, 
Approaches, etc. 
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g)  Design and submit for approval concrete mix designs required to be adopted on the job. 
 
h)  Furnish samples and submit for approval results of tests of various properties of the following: 

i)  The various ingredients of concrete. 
ii)  Concrete 
iii) Embedment 
iv) Joint seals. 

 
i)  Provide all incidental items not shown or specified in particular but reasonably implied or necessary 

for successful completion of the work in accordance with the drawings specifications and Schedule 
of Items. 

 
j)  For supply of certain materials normally manufactured by specialist firms, the Contractor may have 

to produce, if directed by the Engineer-in-Charge a guarantee in approved proforma for satisfactory 
performance for a reasonable period as may be specified, binding both the manufactures and the 
Contractor, jointly and severally. 

 
2.2 Work by Others 
 No work under this specification will be provided by any agency other than the Contractor unless 

specifically mentioned elsewhere in the contract. 
 
2.3 Information to be submitted by the Tenderer 
 
2.3.1 With Tender 
 The following technical information are required with the tender: 

 
a)  Source and arrangement of processing of aggregates proposed to be adopted. 
 
b) Type of plant and equipment proposed to be used. 
 
c) Names of firms with which association is sought for to execute the special items of work in the 

contract. 
 
d) Types of formwork proposed to be used. 

 
2.3.2 After Award 
 The following information and data including samples where necessary, shall be submitted by the 

Contractor progressively during the execution of the contract. 
 

a) Programme of Execution and Requirement of Materials. 
   Within 30 days of the award of contract, the Contractor will submit a Master Programme for 

completion of the work giving monthwise requirements of materials, particularly mentioning in 
details the materials which are to be supplied by the Owner and for the procurement of which the 
help of the Owner is required as per the terms and conditions of the Contract. In case the 
Contractor propose to take on hire any machinery or tools and plants from the Owner, the detailed 
phased out programme of such hire is also to be submitted. 
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 This Master Programme may have to be reviewed and updated by the Contractor, fortnightly or    
more   as may be directed by the Engineer-in-Charge depending on the exigencies of the work. 

 Detailed day-to-day programme of every month is to be submitted by the Contractor before the end 
of the previous month. 

 
 b) Samples 
 Samples of the following materials and any other materials proposed to be used shall be submitted 

as directed by the Engineer-in-Charge, in sufficient quantities free of cost, for approval. Approved 
samples will be preserved by the Engineer-in-Charge for future reference. The approval of the 
Engineer-in-Charge shall not, in any way, relieve the Contractor of his responsibility of supplying 
materials of specified qualities: 
 
i) Coarse and fine aggregates. 
 
ii) Admixtures. 
 
iii) Ply wood for Formwork. 
 
iv) Embedded and anchorage materials as may be desired by the Engineer-in-Charge. 
 
v) Joint sealing strips and other waterproofing materials. 
 
vi) Joint filling compounds. 
 
vii) Foundation quality Rubber Pads. 
 

c) Design Mix 
 Design mix as per Clauses 2.1 (g) & 3.4 of this specification giving proportions of the ingredients, 

sources of aggregates and cement, along with accompanying test results of trial mixes as per 
relevant I.S., is to be submitted to the Engineer-in-Charge for his approval before it can be used on 
the work. 

 
d) Detail Drawings and Bar Bending Schedules 
 Detailed working drawings and Bar Bending Schedules in accordance with Clause 2.1(b) and 

3.16.1 of this specification. 
 
e) Detailed Drawings and Designs of Formwork to be used 
 Detailed design data and drawings of standard formwork to be used as per clause 2.1(c). 
 
f) Detailed Drawings for Templates & Temporary Supports for Embedment 
 As per Clause 2.1 (e). 
 
g) Mill Test Reports for Cement & Reinforcing Steel 
 Mill Test Reports for Cement and Reinforcing Steel in case these materials are supplied by the 

Contractor. 
 
h) Inspection Reports 
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  Inspection Reports in respect of Formwork and Reinforcement and any other item of work as may 
be desired by the Engineer-in-Charge in accordance with Clause 2.4 of this specification. 

  
i) Test Reports 

Reports of tests of various materials and concrete as required under Clause 4.0: SAMPLING & 
TESTING of this specification. 

 
j) Any other data, which may be required as per this specification. 

 
2.4 Conformity with Design 
 The Contractor will prepare checklists in approved proforma, which will be called `Pour Cards'. These 

Pour Cards will list out all items of work involved. The Contractor will inform the Engineer-in-Charge, 
sufficiently in advance, whenever any particular pour is ready for Concreting. He shall accord all 
necessary help and assistance to the Engineer-in-Charge for all checking required in the pour. On 
satisfying himself that all details are in accordance to the drawings and specifications, the Engineer-in-
Charge will give written permission on the same `Pour Card' allowing the Contractor to commence 
placement of concrete. Details of all instructions issued by the Engineer-in-Charge and the records of 
compliance by the Contractor, deviations allowed by the Engineer-in-Charge and any other relevant 
information will be written on accompanying sheets attached to the Pour Cards. These sheets termed 
as `Progress Cards', will be prepared by the Contractor on approved proforma. The Pour Cards along 
with accompaniments will be handed over to the Engineer-in-Charge before starting placement of 
concrete. One of the mix designs developed by the Contractor as per the I.S. Specifications and 
established to the satisfaction of the Engineer-in-Charge by trial mixes shall be permitted to be used by 
the Engineer-in-Charge, the choice being dictated by the requirements of designs and workability. The 
methods of mixing conveyance placement, vibration, finishing, curing, protection and testing of 
concrete will be as approved or directed by the Engineer-in-Charge. 

 
2.5 Material to be used 
 
2.5.1 General Requirement 
 All materials whether to be incorporated in the work or used temporarily for the construction shall 

conform to the relevant IS 
 Specifications unless stated otherwise and be of best approved quality. 
 
2.5.2 Cement 
 Generally, cement shall be ordinary Portland cement conforming to IS: 8112 or IS: 12269. In special 

cases, Rapid Hardening Portland Cement, Low Heat Cement etc. may be permitted or directed to be 
used by the Engineer-in-Charge. 

 
2.5.3 Coarse Aggregate 
 Aggregate of sizes ranging between 4.75mm and 150mm will be termed as Coarse Aggregate. Only 

Coarse Aggregate from approved quarries and conforming to IS: 383 will be allowed to be used on the 
work. 

 
2.5.4 Fine Aggregate 
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 Aggregate smaller than 4.75 mm and within the grading limits and other requirements set in IS: 383 are 
termed as Fine Aggregate or Sand. Only Fine Aggregate from approved sources and conforming to the 
above IS Specification will be allowed to be used on work. 

 
2.5.5 Water 
 Water for use in Concrete shall be clear and free from injurious oils, acids, alkalis, organic matter, salt, 

silts or other impurities. Normally potable water is found to be suitable. Generally IS: 3550 will be 
followed for routine tests. In case of doubt, the acceptance test for water shall be as per IS: 3025 and 
Table - I of IS: 456. 

 
2.5.6 Admixture 
 Only admixtures of a quality will be used when directed or permitted by the Engineer-in-Charge. The 

different types of admixtures which may be necessary to satisfy the concrete mix and the design 
requirement shall be as per IS: 9103 and may be one of the, following: 
 
a) Accelerating admixture 
b) Retarding admixture 
 
c) Water reducing admixture 
 
d) Air entraining admixture. 

  
 The contractor shall inform the Engineer-in-Charge about the type of admixture which he is planning to 

use in different areas within the scope of work for the approval of the Engineer-in-Charge. 
 
2.5.7 Reinforcement 
 Reinforcement shall be as per relevant IS Specification as mentioned in the 

Contract/Drawing/Instructions. All bars above 10 mm dia. shall be of tested quality. 
 
2.6.0 Storage of Materials 
 
2.6.1 General 
 All materials shall be so stored as to prevent deterioration or intrusion of foreign matter and to ensure 

the preservation of their quality and fitness for the work. Any material, which has deteriorated or has 
been damaged or is otherwise considered defective by the Engineer-in-Charge, shall not be used for 
concrete and shall be removed from site immediately, failing which, the Engineer-in-Charge shall be at 
liberty to get the materials removed and the cost incurred thereof shall be realised from the 
Contractor’s dues. The Contractor shall maintain upto-date accounts of receipt, issue and balance 
(stack wise) of all materials. Storage of materials shall conform to IS: 4082. 

 
2.6.2  Cement 
 Sufficient space for storage, with open passages between stacks shall be arranged by the Contractor 

to the satisfaction of the Engineer-in-Charge. 
 Cement shall be stored off the ground in dry, leak proof, well- ventilated ware-houses at the works in 

such a manner as to prevent deterioration due to moisture or intrusion of foreign matter. 
 Cement shall be stored in easily countable stacks with consignment identification marks. Consignments 

shall be used in the order of their receipts at site. Sub-standard or partly set cement shall not be used 
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and shall be removed from the site, with the knowledge of the Engineer-in-Charge, as soon as it is 
detected. 

 
2.6.3 Aggregates 
 Aggregates shall be stored on planks or steel plates or on concrete or masonry surface. Each size shall 

be kept separated with wooden or steel or concrete or masonry bulkheads or in separate stacks and 
sufficient care shall be taken to prevent the material at the edges of the stockpiles from getting 
intermixed. Stacks of fine and coarse aggregates shall be kept sufficiently apart with proper 
arrangement of drainage. The aggregates shall be stored in easily measurable stacks of suitable 
depths as may be directed by the Engineer-in-Charge. 

 
2.6.4 Reinforcement 
 Reinforcing steel shall be stored consignment-wise and size wise off the ground and under cover, if 

desired by the Engineer-in-Charge. It shall be protected from rusting, oil, grease and distortions. If 
necessary, the reinforcing steel may be coated with cement wash before stacking to prevent scale and 
rust at no extra cost to the Owner. The stacks shall be easily measurable. Steel needed for immediate 
use shall only be removed from storage. 

 
2.7 Quality Control 
 Contractor shall establish and maintain quality control for different items of work and materials as may 

be directed by the Engineer-in-Charge to assure compliance with contract requirements and maintain 
and submit to the Engineer-in-Charge records of the same. The quality control operation shall include 
but not be limited to the following items of work: 
 
a) Admixture :  Type, quantity, Physical and chemical properties that affect strength, 

workability and durability of concrete 
    For air entering admixture dosage to be adjusted to maintain air 

contents within desirable limits 
 
b)  Aggregate  :  Physical, chemical and mineralogical qualities. Grading, moisture 

content and impurities. 
 
c) Water  :  Impurities test. 
 
d)  Cement : Tests to satisfy relevant IS Specifications (only association with 

Owner's tests, if the supply is made by Owner). 
 
e)  Formwork : Material, shapes, dimensions, lines, elevations, surface finish, 

adequacy of form, ties, bracing, shoring and coating. 
 
f)  Reinforcement : Shapes, dimensions, and length of splices, clearances, ties and 

supports. Quality and requirement of welded splices. 
  
   Material tests or certificates to satisfy relevant IS Specification (If 

Contractor's supply). 
 
g)  Grades of concrete  :  Usage and mix design, testing of all properties. 
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h)  Batching & Mixing  :  Types and capacity of plant, concrete mixers and transportation 

equipment. 
 
I)  Joints :  Locations of joints, water stops and filler materials. Dimension of 

joints, quality and shape of joint material and splices. 
j)  Embedded and : Material, shape, location, and setting. 
    Anchorage Items 
 
k)  Placing  :  Preparation, rate of pouring, weather limitations, time intervals 

between mixing and placing and between two successive lifts, 
covering over dry or wet surfaces, cleaning and preparation of 
surfaces on which concrete is to be placed, application of 
mortar/slurry for proper bond, prevention of cold joint, types of chutes 
or conveyors. 

 
l)  Compaction : Number of vibrators, their prime mover, frequency and amplitude of 

vibration, diameter and weight of vibrators, duration of vibration, hand 
spreading, rodding and tamping. 

 
m)  Setting of base & : Lines, elevations and bedding mortar. 
  Beaming plates 
 
n)  Concrete Finishes  :  Repairs of surface defects, screening, floating, steel troweling and 

brooming, and special finishes. 
 
o)  Curing  : Methods and length of time. 

 
 Copies of records and tests for the items noted above, as well as, records of corrective action taken 

shall be submitted to the Engineer-in-Charge for approval as may be desired. 
 
3.0 INSTALLATION 
 All installation requirements shall be in accordance with IS: 456 and as supplemented or modified 

herein or by other best possible standards where the specific requirements mentioned in this section of 
the specification do not cover all the aspects to the full satisfaction of the Engineer-in-Charge. 

 
3.1 Washing and Screening of Aggregates 
 Washing and screening of coarse and fine aggregates to remove fines, dirt or other deleterious 

materials shall be carried out by approved means as desired by the Engineer-in-Charge. 
 
3.2 Admixture 
 All concrete shall be designed for normal rate of setting and hardening at normal temperature. 

Variations in temperature and humidity under different climatic conditions will affect the rate of setting 
and hardening, which will, in turn, affect the workability and quality of the concrete. Admixtures may be 
permitted to be used in accordance with IS: 456 to modify the rate of hardening, to improve workability 
or as an aid to control concrete quality. The Engineer-in-Charge reserves the right to require laboratory 
test or use test date, or other satisfactory reference before granting approval. The admixture shall be 
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used strictly in accordance with the manufacturer's directions and/or as directed by the Engineer-in-
Charge. 

 
3.3 Grades of Concrete 
 Concrete shall be in any of the grades designated in IS: 456. Grade of concrete to be used in different 

parts of work shall be as shown on the drawing or as per the Engineer-in-Charge's instructions. In case 
of liquid retaining structures, IS: 3370 will be followed. 

 
3.4 Proportioning and Works Control 
 
3.4.1 General 
 Proportioning of ingredients of concrete shall be made by any of the two following methods as directed 

by the Engineer-in-Charge. 
a) With preliminary tests by designing the concrete mix. Such concrete shall be called `Design Mix 

Concrete'. 
b) Without preliminary tests adopting nominal concrete mix. Such concrete shall be called `Normal 

Mix Concrete'. 
 As far as possible, design mix concrete shall be used on all concrete works. Ordinary concrete, in 

grades permitted in accordance with IS: 456 may be used if shown on drawings or approved by the 
Engineer-in-Charge. In all cases the proportioning of ingredients and works control shall be in 
accordance with IS: 456 and shall be adopted for use after the Engineer-in-Charge is satisfied 
regarding its adequacy and after obtaining his approval in writing. 

 
3.4.2 Mix Design Criteria 

 Concrete mixes will be designed by the Contractor to achieve the strength, durability and 
workability necessary for the job, by the most economical use of the various ingredients. In 
general, the design will keep in view the following considerations: 

a) Consistent with the various other requirements of the mix, the quantity of water should be kept at 
the lowest possible level. 

 
b) The nominal maximum size of coarse aggregate shall be as large as possible within the limits 

specified. 
 
c) The various fractions of coarse and fine aggregates should be mixed in such a proportion as to 

produce the best possible combined internal grading giving the densest and most workable mix. 
 
d) The finished concrete should have adequate durability in all condition, to withstand satisfactorily 

the weather and other destruction agencies, which it is expected to be subjected to in actual 
service. 

 The requirement of adequate structural strength is catered for by the choice of proper grade of 
concrete by the Engineer-in-Charge. The Contractor will strictly abide by the same in his design of 
concrete mix installation. 

 Notwithstanding anything mentioned in various tables given in IS: 456 giving specific values and 
degrees of workability for different condition of concrete placing, minimum cement content and 
maximum water-cement ratio for concrete exposed to Sulphate attack and for concrete to ensure 
durability under different condition of exposure, strength requirement for different grades of 
concrete, proportion for nominal mix concrete, the following tables in the specification are included. 
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For identical condition if values given in the tables shown herein below are different from those 
mentioned in IS: 456, the values as indicated in the table shown herein below shall prevail. 

 Various trials shall be given by the contractor with specific cement content on each trial. In some 
cases, plasticizers and other admixtures may be necessary to achieve the desired results. 

 
TABLE - 1 

STRENGTH REQUIREMENT OF CONCRETE 

Grade of 
concrete 

Specific Characteristic Compressive strength of 15cm 
Cubes at 28 days conducted in accordance with IS: 516 

(All values in N/Sq. mm) 
  

M - 10 10 
  

M - 15 15 
  

M -20 20 
  

M -25 25 
  

M - 30 30 
  

M - 35 35 
  

M - 40 40 
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TABLE - II 
 

MIX PROPORTIONS (BY WEIGHT) EXPECTED TO GIVE DIFFERENT DEGREES OF WORKABILITY WITH 
DIFFERENT VALUES OF WATER - CEMENT RATIO 

(FOR GUIDANCE) 
CEMENT/TOTAL AGGREGATE RATIOS 

 

WORKABILITY WATER/ 
CEMENT 

RATIO 

RATIO BY WEIGHT OF 
CEMENT TO GRAVEL 

AGGREGATE 

RATIO BY WEIGHT OF 
CEMENT TO CRUSHED 
STONE AGGREGATE 

  20mm size 40mm size 20mm size 40mm size 

Very low 0.4 1:4.8 1:5.3 1:4.5 1:5.0 
Slump 0.5 1:7.2 1:7.7 1:6.5 1:7.4 
0-25 mm 0.6 1:9.4 1:10 1:7.8 1:9.6 
 0.7 1:10 1:12 1:8.7 1:10.6 

      
Low Sump 0.4 1:3.9 1:4.5 1:3.5 1:4.0 
25-50 mm 0.5 1:5.5 1:6.7 1:5.0 1:5.5 
 0.6 1:6.8 1:7.4 1:6.3 1:7.0 
 0.7 1:8.0 1:8.5 1:7.4 1:8.0 
      
Medium 0.4 1:3.5 1:3.8 1:3.1 1:3.6 
Slump 0.5 1:4.8 1:5.7 1:4.2 1:5.0 
50 - 100 mm 0.6 1:6.0 1:7.3 1:5.2 1:6.2 
      
High 0.4 1:3.2 1:3.5 1:2.9 1:3.3 
Slump 0.5 1:4.4 1:5.2 1:3.9 1:4.6 
100 - 175 mm 0.6 1:5.4 1:6.7 1:4.7 1:5.7 
 0.7 1:6.2 1:7.4 1:5.5 1:6.5 

 
NOTE: 1 Notwithstanding anything mentioned above, the cement/Total aggregate ratio is not to be 

increased beyond 1:9.0 without specific permission of the Engineer-in-Charge 
 
NOTE: 2 - It should be noted that such high aggregate cement ratios will be required for concrete of very low 

slump and high water-cement ratios which may be required to be used in mass concrete work only. 
 
NOTE: 3 - The above figures are for guidance only, the actual cement aggregate ratios are to be worked out 

from the specific gravities of coarse aggregate and sand being used and from trial mixes. 
 
3.5 Strength Requirements 
 The strength requirements of both design mix and nominal mix concrete where ordinary Portland 

Cement or Portland Blast furnace slag cement is used, shall be as per Table - 2 of IS: 456. All other 
relevant clauses of IS: 456 shall also apply. 

 
3.6 Minimum Cement Content 
 The minimum cement content for each grade of concrete shall be as shown below: 
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TABLE – III 
 

MINIMUM CEMENT CONTENT SPECIFIED FOR DIFFERENT GRADES OF CONCRETE 
 

Grade of concrete Minimum Cement Content/Cu. M of Finished Concrete 
  

M - 20 300 Kg 
M - 25 300 Kg 
M - 30 320 Kg 
M - 35 340 Kg 
M - 40 360 Kg 

 
 The minimum cement contents mentioned above are for average conditions and for 20 mm size 

aggregate. For 40 mm size aggregate the cement content may be reduced. In case the cement content 
can be reduced due to continuous and consistent favourable conditions on account of better quality of 
cement control, or by the addition of suitable plasticizers, then the Engineer-in-Charge may instruct 
lower cement content, and the Contractor shall abide by the stipulations laid down hereunder: 
a) The Contractor shall design the mixes for higher strength over and above those specified in Table -

I under Clause 3.4 for the various grades of concrete and different slump requirements as per IS: 
10262. 

 
b) Sufficient number of trial mixes (to be decided by the Engineer-in-Charge) will be taken at the 

laboratory for the various designs and graphs of w/c ratio Vs crushing strengths at various ages will 
be plotted. 

 
c) All tests will be done in presence of the Engineer-in-Charge who shall be the final authority to 

decide upon the adoption of any revised minimum cement content. The Contractor will always be 
responsible to produce quality concrete of the required grade as per the acceptance criteria of IS: 
456. 

 
d) The Engineer-in-Charge will always have the unquestionable right to revise the minimum cement 

content as decided above, if, in his opinion, there is any chance of deterioration of quality on 
account of use of lower cement content or any other reason. 

 In case there is a downward revision of the minimum cement content from that specified in the 
contract, the particular unit rate of concrete will be reduced by an amount equal to the cost of 
cement saved, calculated at the issue rate. The relevant cost of wastage and handling on the 
cement saved, which is inherent in the total cost structure, will not be deducted from the unit rate 
and will thus pass on to the Contractor. 

 
3.7 Water-Cement Ratio 
 The choice of water-cement ratio in designing a concrete mix will depend on - 
 

a) The requirement of strength 
b) The requirement of durability. 

 
3.7.1 Strength Requirement 
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 In case of `Design Mix Concrete', the water-cement ratio of such value as to give acceptable test 
results as per IS: 456 will be selected by trial and error. The values of water-cement ratios for different 
grade and mix designs will have to be established after conducting sufficiently large number of 
preliminary tests in the laboratory to the satisfaction of the Engineer-in-Charge. Frequent checks on 
test will have to be carried out and the water-cement ratios will be revised if the tests produce 
unsatisfactory results. Notwithstanding anything stated above the Contractor's responsibility to produce 
satisfactory test results and to bear all the consequences in case of default remains unaltered. 

 In case of ordinary concrete, the maximum water-cement ratio for different grades of concrete is 
specified in Table-9 of IS: 456 and no tests are necessary. The acceptance test criteria for nominal mix 
concrete shall be as per IS: 456. 

 
3.7.2 Durability Requirement 
 Tables 19 & 20 of IS: 456 give the maximum water-cement ratio permissible from the point of view of 

durability of concrete subjected to adverse exposure to weather, Sulphate attacks and contact with 
harmful chemicals. Impermeability may also be an important consideration. 

 Whenever the water-cement ratio dictated by Durability consideration is lower than that required from 
strength criterion, the former should be adopted. 

 However, water-cement ratio, from the point of view of durability as well as from strength consideration, 
should meet the requirement given in Table No. IV. 

 In general the water-cement ratio between 0.4 and 0.45 will be desirable to satisfy the durability 
requirement and from the consideration of impermeability of concrete. The contractor may propose 
lower water cement ratio as mentioned above by addition of a suitable plasticizer. However the 
contractor has to propose specifically along with field trials in the event of lower cement content if found 
suitable along with a plasticizer. It will be preferable to use Melamine based plasticizer. 
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TABLE – IV 
 

MAXIMUM PERMISSIBLE WATER/CEMENT RATIOS FROM DURABILITY CONSIDERATIONS FOR 
DIFFERENT TYPES OF STRUCTURES AND DEGREES OF EXPOSURE USING ORDINARY 

PORTLAND CEMENT 
 

  

TYPE OF 
STRUCTURE 

Exposure Conditions 

Severe wide range of temperature 
Frequent alterations of freezing and 
thawing (use Air Entrained Concrete 
only). In Fresh Water 

Mild Temperature rarely below freezing or 
rainy or arid. 

In Air In 
Fresh 
Water 

At the water line or 
within the range of 
fluctuating water level 
or spray. In Air 

In Air In 
Fresh 
Water 

At the water line or 
within the range of 
fluctuating water level or 
spray. 

In Sea 
Water 

In sea water 
or in contact 
with Sulphate 
(concentratio
n more than 
0.2 p.c.) 

In Sea 
Water 

In sea water or 
in contact with 
Sulphate 
(concentration 
more than 0.2 
p.c.) 

Thin sections 
such as railings 
kerbs, sills 
ledges, 
ornamental or 
Architectural 
concrete 
reinforced 
concrete piles, 
pipes and all 
sections with 
less than 1" 
concrete cover 
to reinforcement 

0.49 0.44 0.4  0.53 0.49 0.4  

Modern sections 
such as 
Retaining Walls, 
abutments, 
piers, girders, 
beams 

0.53 0.49 0.4  * 0.53 0.44  
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Exterior portions 
of heavy mass 
sections. 

0.58 0.49 0.44  * 0.53 0.44  

Concrete 
deposited by 
Tremie under 
water 

- 0.44 0.44  - 0.44 0.44  

Concrete slabs 
laid on ground 

0.53 - -  * - -  

Concrete which 
will later be 
protected by 
enclosure or 
backfill but 
which may be 
exposed to 
freezing & 
thawing for 
several years 
before such 
protection is 
offered  

0.53 - -  *    

Concrete 
protected from 
the water, 
interiors of 
buildings, free 
from Sulphate 
attacks 

*    *    

 
NOTE:   * Water/Cement ratios should be selected on basis of strength and workability requirements. 
 
3.8 Workability 
 The degree of workability necessary to allow the concrete to be well consolidated and to be worked into 

the corners of formwork and around the reinforcement and embedment and to give the required 
surface finish shall depend on the type and nature of structure and shall be based on experience and 
tests. The usual limits of consistency for various types of structures are given below: - 
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TABLE - V 
LIMITS OF CONSISTENCY 

 

Degree of 
Workability 

Slump in mm with   Use for which concrete is suitable 

  Standard Cone as  

  Per IS: 1199  

 Min.  Max.  

Very Low 0 25 Large Mass concrete structure with  
   heavy Compaction equipments, 
    roads and like 

Low 25  50 Uncongested wide and shallow  
   R.C.C. structures 
    

Medium  50  100 Deep but wide R.C.C. structures  
   with congestion or reinforcement  
   and inserts 

High 100  150 Very narrow and deep R.C.C. 
   structures with congestion due  
   to reinforcement and inserts 

 
NOTE: Notwithstanding anything mentioned above, the slump to be obtained for work in progress shall be as 

per direction of the Engineer-in-Charge) 
 
 With the permission of the Engineer-in-Charge, for any grade of concrete, if the water has to be 

increased in special cases, cement shall also be increased proportionately to keep the ratio of water to 
cement same as adopted in trial mix design for each grade of concrete. No extra payment will be made 
for this additional cement. 

 
 The workability of concrete shall be checked at frequent intervals by slump tests. Alternatively where 

facilities exist or if required by the Engineer-in-Charge, the compacting factor test in accordance with 
IS: 1199 and Clause 6 of IS: 456 shall be carried out. 

 
3.9 Size of Coarse Aggregates 
 The maximum size of coarse aggregates for different locations shall be as follows unless otherwise 

directed by the Engineer-in-Charge: 
 

Very narrow space - 12 mm 
Reinforced concrete except foundation - 20 mm 
Ordinary Plain concrete and Reinforced  
concrete foundations -  40 mm 
Mass concrete -  80 mm 
Mass concrete in very large structure - 150 mm 
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 Grading of coarse aggregates for a particular size shall conform to relevant I.S. Codes and shall also 
be such as to produce a dense concrete of the specified proportions, strength and consistency that will 
work readily into position without segregation. 

  
 Coarse aggregate will normally be separated into the following sizes and stacked separately in properly 

designed stockpiles: 150mm to 80mm, 80mm to 40mm, 40mm to 20mm and 20mm to 5mm. In certain 
cases it may be necessary to further split the 20 mm to 5 mm fraction into 20 mm to 10 mm and 10 mm 
to 5 mm fractions. 

 
 This separation of aggregates in different size fractions is necessary so that they may be remixed in the 

desired proportion to arrive at a correct internal grading to produce the best mix. 
 
3.10 Mixing of Concrete 
 Concrete shall always be mixed in mechanical mixer unless specifically approved by the Engineer-in-

Charge for concrete to be used in unimportant out of the way locations in small quantities. Water shall 
not normally be charged into the drum of the mixer until all the cement and aggregates constituting the 
batch are already in the drum and mixed for at least one minute. Mixing of each batch shall be 
continued until there is a uniform distribution of the materials and the mass is uniform in colour and 
consistency, but in no case shall mixing be done for less than 2 (two) minutes and at least 40 (forty) 
revolutions after all the materials and water are in the drum. When absorbent aggregates are used or 
when the mix is very dry, the mixing time shall be extended as may be directed by the Engineer-in-
Charge. Mixers shall not be loaded above their rated capacity as this prevents thorough mixing. 

 
 The entire contents of the drum shall be discharged before the ingredients for the next batch are fed 

into the drum. No partly set or remixed or excessively wet concrete shall be used. Such concrete shall 
be immediately removed from site. Each time the work stops, the mixer shall be thoroughly cleaned & 
when the next mixing commences, the first batch shall have 10% additional cement at no extra cost to 
the Owner to allow for loss in the drum. 

 
 Regular checks on mixer efficiency shall be carried out as directed by the Engineer-in-Charge as per 

IS: 4634 on all mixers employed at site. Only those mixers whose efficiencies are within the tolerance 
specified in IS: 1791 will be allowed to be employed. 

 
 Batching Plant where used shall conform to IS: 4925. 
 
 When hand mixing is permitted by the Engineer-in-Charge, it shall be carried out on a watertight 

platform and care shall be taken to ensure that mixing is continued until the mass is uniform in colour 
and consistency. In case of hand-mixing, 10% extra cement shall be added to each batch at no extra 
cost to the Owner. 

 
3.11 Conveying Concrete 
 Concrete shall be handled and conveyed from the place of mixing to the place of laying as rapidly as 

practicable by approved means and placed and compacted in the final position before the initial setting 
of the cement starts. Concrete should be conveyed in such a way as will prevent segregation or loss of 
any of the ingredients. For long distance haulage, agitator cars of approved design will be used. If, 
inspite of all precautions, segregation does occur during transport, the concrete shall be properly re- 
mixed before placement. During very hot or cold weather, if directed by the Engineer-in-Charge, 
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concrete shall be transported in deep containers which will reduce the rate of loss of water by 
evaporation or loss of heat. If necessary, the container may have to be covered and insulated. 
Conveying equipment for concrete shall be well maintained and thoroughly cleaned before 
commencement of concrete mixing. Such equipment shall be kept free from set concrete. 

 
3.12 Placing and Compacting Concrete 
 Where specifically covered, the relevant I.S. Code will be followed for the procedure of surface 

preparation, placement, consolidation, curing, finishes, repairs and maintenance of concrete. If, 
however, there is no specific provision in the relevant I.S. Code for any particular aspect of work, any 
other standard Code of practice, as may be specified by the Engineer-in-Charge, will be adopted. 
Concrete may have to be placed against the following types of surfaces: 

 
a) Earth foundation 
b)  Rock foundation 
c)  Formwork 
d)  Construction joint in concrete or masonry 

 
 The surface on or against which concrete is to be placed has to be cleaned thoroughly. Rock or old 

construction joint has to be roughened by wire brushing, chipping, sand blasting or any other approved 
means for proper bond. All cuttings, dirt, oil, foreign and deleterious material, laitance, etc. are to be 
removed by air water jetting or water at high pressure. Earth foundation on which direct placement of 
concrete is allowed, will be rammed and consolidated as directed by the Engineer-in-Charge such that 
it does not crumble and get mixed up with the concrete during or after placement, before it has 
sufficiently set and hardened. 

 
 Formwork, reinforcement, preparation of surface, embedment, joint seals etc., shall be approved in 

writing by the Engineer-in-Charge before concrete is placed. As far as possible, concrete shall be 
placed in the formwork by means approved by the Engineer-in-Charge and shall not be dropped from a 
height or handled in a manner which may cause segregation. Any drop over 1500 mm shall have to be 
approved by the Engineer-in-Charge. 

 
 Rock foundation or construction joint will be kept moist for at least 72 hours prior to placement. 

Concrete will be placed always against moist surface but never on pools of water. In case the 
foundation cannot be dewatered completely, special procedure and precaution, as directed by the 
Engineer-in-Charge will have to be adopted. 

 
 Formwork will be cleaned thoroughly and smeared lightly with form oil or grease of approved quality 

just prior to placement. 
  
 A layer of mortar of thickness 12 mm of the same or less w/c ratio and the same proportion as that of 

the concrete being placed and cement slurry will be spread thoroughly on the rock foundation of 
construction joint just prior to placement of concrete. The cost of application of such cement slurry and 
mortar will be deemed to be included in the unit rate of concrete. 

  
 After concrete has been placed, it shall be spread, if necessary & thoroughly compacted by approved 

mechanical vibration to maximum subsidence without segregation and thoroughly worked around 
shape. Vibrators shall not be used for pushing concrete into adjoining areas. Vibrators must be 
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operated by experienced workmen and the work carried out as per relevant IS Code of Practice. In thin 
members with heavy congestion of reinforcement or other embedment, where effective use of internal 
vibrator is, in the opinion of the Engineer-in-Charge, doubtful, in addition to immersion vibrators the 
contractor may have to employ form vibrators conforming to IS: 4656. For slabs and other similar 
structures, the contractor will additionally employ screed vibrator as per IS: 2506. Hand tamping may 
be allowed in rare cases, subject to the approval of the Engineer-in-Charge. Care must be taken to 
ensure that the inserts, fixtures, reinforcement and formwork are not displaced or distorted during 
placing & consolidation of concrete. 

 
 The rate of placement of concrete shall be such that no cold joint is formed and fresh concrete is 

placed always against green concrete, which is still plastic and workable. No concrete shall be placed 
in open, during rains. During rainy season, no placement in the open is to be attempted unless 
sufficient tarpaulin or other similar protective arrangement for completely covering the still green 
concrete from rain is kept at the site of placement. If there has been any sign of washing of cement and 
sand the entire affected concrete shall be removed immediately. Suitable precautions shall be taken in 
advance to guard against rains before leaving the fresh concrete unattended. No accumulation of water 
shall be permitted on or around freshly laid concrete. 

 
 Slabs, beams and similar members shall be poured in one operation, unless otherwise instructed by 

the Engineer-in-Charge. Molding, throating, drip course, etc., shall be poured as shown on the 
drawings or as directed by the Engineer-in-Charge. Holes shall be provided and bolts, sleeves, 
anchors, fastenings or other fixtures shall be embedded in concrete as shown on the drawings or as 
directed by the Engineer-in-Charge. Any deviation therefrom shall be set right by the Contractor at his 
own expense as instructed by the Engineer-in-Charge. 

 
 In case the forms or supports get displaced during or immediately after the placement and bring the 

concrete surface out of alignment beyond tolerance limits, the Engineer-in-Charge may direct to 
remove the portion and reconstruct or repair the same at the Contractor's expense. 

 
 The Engineer-in-Charge shall decide upon the time interval between two placements of concrete of 

different ages coming in contact with each other, taking in consideration the degree of maturity of the 
older concrete, shrinkage, heat dissipation and the ability of the older concrete to withstand the load 
imposed upon it by the fresh placement. 

 
 Once the concrete is deposited, consolidated and finished in its final position, it shall not be disturbed. 
 
3.13 Construction Joints and Cold Joints 
 
3.13.1 Construction Joints 
 It is always desirable to complete any concrete structure by continuous pouring in one operation. 

However, due to practical limitation of methods and equipment and certain design considerations, 
construction joints are formed by discontinuing concrete at certain predetermined stages. These joints 
will be formed in a manner specified in the drawings/instruction. Vertical construction joints will be 
made with rigid stop-board forms having slots for allowing passage of reinforcement rods and any other 
embedment and fixtures that may be shown. Next stage concrete shall be placed against construction 
joint as per clause 3.12. 
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 Where the location of the joints is not specified, it will be in accordance with the following: 
 
a)  In a column, the joint shall be formed 75 mm below the lowest soffit of the beam framing into it. 
 
b) Concrete in a beam shall preferably be placed without a joint, but if provision of a joint is 

unavoidable, the joint shall be vertical and at the middle of the span. 
 
c) A joint in a suspended floor slab shall be vertical and at the middle of the span and at right angles 

to the principal reinforcement. 
 
d) Feather-edges in concrete shall be avoided while forming a joint. 
 
e) A construction joint should preferably be placed in a low stress zone and at right angles to the 

direction of the principal stress. 
 
f) In case the Contractor proposed to have a construction joint anywhere to facilitate his work, the 

proposal should be submitted well in advance to the Engineer-in-Charge for study and approval 
without which no construction joint will be allowed. 

 
3.13.2 Cold Joint 
  

An advancing face of a concrete pour, which could not be covered by fresh concrete before expiry of 
initial setting time (due to an unscheduled stoppage or delay on account of breakdown in plant, 
inclement weather, low rate of placement or any other reason), is called a cold joint. The Contractor 
should always remain vigilant to avoid cold joints. 

 
 If, however, a cold joint is formed due to unavoidable reasons, the following procedure shall be adopted 

for treating it: 
 
a) If the concrete is so green that it can be removed manually and if vibrators can penetrate the 

surface without much effort, fresh concrete can be placed directly against the old surface. The old 
concrete should be covered by fresh concrete as quickly as possible and the joint thoroughly and 
systematically vibrated. 

 
b) In case concrete has hardened a bit more than (a) but can still be easily removed by a light hand 

pick, the surface will be raked thoroughly and the loose concrete removed completely without 
disturbing the rest of the concrete in depth. A rich mortar layer 12 mm in thickness, will be placed 
on the cold joint fresh concrete shall be placed on the mortar layer and the joint will be thoroughly 
and systematically vibrated penetrating the vibrator deep into the old layer of concrete. 

 
c) In case the concrete at the joint has become so stiff that it cannot be remoulded and mortar or 

slurry does not raise in spite of extensive vibration, the joint will be left to harden for at least 12 - 
24 hr. It will then be treated as a regular construction joint, after cutting the concrete to required 
shape and preparing the surface as described under clause 3.12. 

 
3.14  Repairs, Finishes and Treatment of Concrete surfaces 
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3.14.1 Adequate and sound concrete surfaces, whether formed or unformed, can be obtained by employing a 
concrete mix of proper design, competent formwork, and appropriate methods of handling, placing and 
consolidation by experienced workmen. 

 
 Unsound concrete resulting from improper mix design, incompetent methods, equipment and formwork, 

poor workmanship and protection will not be accepted and will have to be dismantled, removed and 
replaced by sound concrete at the Contractor's cost. The Engineer-in-Charge may, at his/her sole 
discretion, allow to retain concrete with minor defects provided the Contractor is able to repair it by 
approved methods at no extra cost to the Owner. All concrete work shall be inspected by the 
Contractor immediately after the forms are removed & he/she will promptly report occurrence of any 
defects to the Engineer-in-Charge. All repair work will be carried out as per the instructions and in the 
presence of the Engineer-in-Charge or his representative. Generally, repair work will consist of any or 
all of the following operations: 
 
a) Sack rubbing with mortar and stoning with carborundum stone. 
 
b) Cutting away the defective concrete to the required depth shape. 
 
c) Cleaning of reinforcement & embedment. It may be necessary to provide an anti-corrosive coating 

on the reinforcement. 
 
d) Roughening by sand blasting or chipping. 
 
e) Installing additional reinforcement/welded mesh fabric. 
 
f) Dry packing with stiff mortar. 
 
g) Plastering, guniting, shotcreting etc. 
 
h) Placing and compacting concrete in the void left by cutting out defective concrete. 
 
I) Grouting with a cement sand slurry of 1:1 mix. 
 
j) Repairing with a suitable mortar either cement or resin modified mortars. 
 
k) Polymer modified patching and adhesive repair mortar for beams & columns. 

 
3.14.2  Finishing Unformed Surface 
 The requirement of finishes of formed surfaces are given separately under Clause 3.20.7 of this 

specification. The Contractor is to include in his quoted rate for concrete, the provision of normal 
finishes in unformed surfaces which can be achieved by screening, floating, troweling etc., as and 
where required by the Engineer-in-Charge without any extra cost to the Owner. A few typical and 
common cases of treatment of concrete surface are cited below: 
 
a) Floor 
 Whenever a non-integral floor finish is indicated, the surface of reinforced concrete slab shall be 

struck off at the specified levels and slopes and shall be finished with a wooden float fairly smooth 
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removing all laitance. No over troweling, to obtain a very smooth surface, shall be done, as it will 
prevent adequate bond with the subsequent finish. If desired by the Engineer-in-Charge, the 
surface shall be scored and marked without any extra cost to the Owner to provide better bond. 

  
 Where monolithic finish is specified or required, concrete shall be compacted and struck off at the 

specified levels and slopes with a screed, preferably a vibrating type and then floated with a 
wooden float. Steel troweling is then started after the moisture film and shine have disappeared 
from the surface and after the concrete has hardened enough to prevent excess of fines and 
water to rise to the surface but not hard enough to prevent proper finishing of aberrations. Steel 
troweling properly done will flatten and smoothen sandy surface left by wooden floats and produce 
a dense surface free from blemishes, ripples and trowel marks. A fine textured surface that is not 
slick and can be used where there is likelihood of spillage of oil or water can be obtained by 
troweling the surface lightly with a circular motion after initial troweling keeping the steel trowel flat 
on the surface. 

 
 To provide a better grip the Engineer-in-Charge may instruct marking the floor in a regular 

geometric pattern after initial troweling. 
 
b) Beams, Columns & Walls 
 If on such or any other concrete structure it is intended to apply plaster or such concrete surfaces 

against which brick work or other allied work are to be built, the Contractor shall hack the surface 
adequately as soon as the form is stripped off so that proper bond can develop. Pattern, 
adequacy and details of such hacking shall meet with the approval of the Engineer-in-Charge, 
who shall be informed to inspect such surfaces before they are covered up. 

 
3.15 Protection and Curing of concrete 
 Newly placed concrete shall be protected by approved means from rain, sun and wind. Concrete 

placed below the ground level shall be protected against contamination from falling earth during and 
after placing. Concrete placed in ground containing deleterious substances, shall be protected from 
contact with such ground, or with water draining from such ground, during placing of concrete and for a 
period of at least three days or as otherwise instructed by the Engineer-in-Charge. The ground water 
around newly poured concrete shall be kept to an approved level by pumping out or other adequate 
means of drainage to prevent floatation or flooding. Steps, as approved by the Engineer-in-Charge, 
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. 

 
 As soon as the concrete has hardened sufficiently, it shall be covered either with sand, Hessian, 

canvas or similar materials and kept continuously wet for at least 14 (fourteen) days after final setting. 
Curing by continuous sprinkling of water will be allowed if the Engineer-in-Charge is satisfied with the 
adequacy of the arrangements made by the Contractor. 

 
 If permitted by the Engineer-in-Charge, liquid curing compound may be used for prevention of 

premature water loss in concrete and thereby effecting curing of concrete. This type of curing 
compound shall be sprayed on newly laid concrete surfaces to form a thin film barrier against 
premature water loss without disturbances to normal setting action. The curing compound shall be 
emulsified paraffin based and shall comply with ASTM requirements for acceptance. 
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 The curing compound shall be applied following the final finishing operation and immediately after 

disappearance of water sheen from concrete surface. It is important not to apply the curing compound 
when standing water is still present on concrete. 

 
 The contractor shall arrange for the manufacturer's supervision at no extra cost to the owner. 
 
 The Contractor shall remain extremely vigilant and employ proper equipment and workmen under able 

supervision for curing. The Engineer-in-Charge's decision regarding the adequacy of curing is final. In 
case any lapse on the part of the Contractor is noticed by the Engineer-in-Charge, he will inform the 
Contractor or his supervisor verbally or in writing to correct the deficiency in curing. If no satisfactory 
action is taken by the Contractor within 3 (three) hours of issuance of such instruction, the Engineer-in-
Charge will be at liberty either to employ sufficient means through any agency to make good the 
deficiency and recover the cost thereof from the Contractor, or pay for the part where adequate curing 
was noticed at a reduced rate, entirely at the disecretion of the Engineer-in-Charge. 

 
3.16 Reinforcement 
 Mild steel round bars, cold twisted and deformed bars as medium tensile or high yield strength steel, 

plain hard drawn steel wire fabric etc., will be used as reinforcement as per drawings and directions. In 
an aggressive environment an anti-corrosive coating on the reinforcement may be provided as per IS: 
9077, as shown on the drawing or as directed by the Engineer-in-Charge. 

 
3.16.1 Bar Bending Schedules 
 The Contractor shall submit to the Engineer-in-Charge for approval of Bar Bending Schedules with 

working drawings in triplicate, showing clearly the arrangements proposed by the Contractor to match 
available stock of reinforcing steel, within one month of receipt of the Letter of Intent or of the receipt of 
the relevant design drawings, whichever is later. Upon receipt of the Engineer-in-Charge's final 
approval of the Bar Bending Schedule and drawings, the Contractor shall submit 6 (six) prints of the 
final drawings with one reproducible print after incorporating necessary modifications or corrections, for 
final record and distribution. Approval of such detailed drawings by the Engineer-in-Charge shall not 
relieve the Contractor of his responsibility for correctness nor of any of his obligations to meet the other 
requirements of the Contract. 

 
3.16.2 Cleaning 
 All steel for reinforcement shall be free from loose scales, oil, grease, paint or other harmful matters 

immediately before placing the concrete. 
 
3.16.3 Bending 
 Unless otherwise specified, reinforcing steel shall be bent in accordance with the procedure specified in 

IS: 2502 or as approved by the Engineer-in-Charge. Bends and shapes shall comply strictly with the 
dimensions corresponding with the approved Bar Bending Schedules. Bar Bending Schedules shall be 
rechecked by the Contractor before any bending is done. 

 
 No reinforcement shall be bent when already in position in the work, without approval of the Engineer-

in-Charge, whether or not it is partially embedded in concrete. Bars shall not be straightened in a 
manner that will injure the material. Rebinding can be done only if approved by the Engineer-in-Charge. 
Reinforcing bars shall be bent by machine or other approved means producing a gradual and even 
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motion. All the bars shall be cold bent unless otherwise approved. Bending hot at a cherry-red heat (not 
exceeding 845 Deg c) may be allowed under very exceptional circumstances except for bars whose 
strength depends on cold working. Bars bent hot shall not be cooled by quenching. 

 
3.16.4 Placing in Position 
 All reinforcements shall be accurately fixed and maintained in position as shown on the drawings by 

such approved and adequate means like mild steel chairs and/or concrete spacer blocks irrespective of 
whether such supports are payable or not. Bars intended to be in contact at crossing points, shall be 
securely tied together at all such points by No. 20 G annealed soft iron wire or by tack welding in case 
of Bar larger than 25 mm dia., as may be directed by the Engineer-in-Charge. Binders shall tightly 
embrace the bars with which they are intended to be in contact and shall be securely held. The vertical 
distance between successive layers of bars shall be maintained by provision of mild steel spacer bars. 
They should be spaced such that the main bars do not sag perceptibly between adjacent spacers. 
Before actual placing, the Contractor shall study the drawings thoroughly and inform the Engineer-in-
Charge in case he feels that placement of certain bars is not possible due to congestion. In such cases 
he should not start placing any bar before obtaining clearance from the Engineer-in-Charge. 

 
3.16.5 Welding 
 Normal bond laps in reinforcement may be placed by lap or butt-welding reinforcement bars, if asked 

by the Engineer-in-Charge, under certain conditions. The work should be done with suitable safeguards 
in accordance with relevant Indian Standards for welding of mild steel bars used in reinforced concrete 
construction as per IS: 2751 and IS: 456. Welded mesh fabrics conforming to IS: 1566 may also be 
used if specified in the Schedule of Items and Drawings. 

 
3.16.6 Control 
 The placing of reinforcements shall be completed well in advance of concrete pouring. Immediately 

before pouring, the reinforcement shall be examined by the Engineer-in-Charge for accuracy of 
placement and cleanliness. Necessary corrections as directed by him shall be carried out. Laps and 
anchorage lengths of reinforcing bars shall be in accordance with IS: 456, unless otherwise specified. If 
the bars in a lap are not of the same diameter, the smaller will guide the lap length. The laps shall be 
staggered as far as practicable and as directed by the Engineer-in-Charge. Arrangements for placing 
concrete shall be such that reinforcement in position does not have to bar extra load and get disturbed. 

 
3.17 Cold Weather Concreting 
 The cover for concrete over the reinforcements shall be as shown on the approved drawings unless 

otherwise directed by the Engineer-in-Charge. Where concrete blocks are used for ensuring the cover 
and positioning reinforcement, they shall be made of mortar not leaner than 1 (one) part cement to 2 
(two) parts sand by volume and cured in a pond for at least 14 (fourteen) days. The type, shape, size 
and location of the concrete blocks shall be as approved by the Engineer-in-Charge. 

 When conditions are such that the ambient temperature may be expected to be 4.5 Deg.C or below 
during the placing and curing period, the work shall conform to the requirement of Clause 14 of IS: 456 
and IS: 7861. 

 
3.18 Hot Weather Concreting 
 
 When depositing concrete in very hot weather, the Contractor shall take all precautions as per IS: 7861 

and stagger the work to the cooler parts of the day to ensure that the temperature of wet concrete used 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 158 of 281



 

in massive structures does not exceed 38 Deg.C while placing. Positive temperature control by pre-
cooling, post cooling or any other method, if required, will be specified and paid for separately. 

 
3.19 Concreting under water 
 When it is necessary to deposit concrete under water it shall be done in accordance with the 

requirements of clause 13 of IS: 456. 
 
3.20  FORMWORK 
 
3.20.1 General 
 If it is so desired by the Engineer-in-Charge, the contractor shall prepare before commencement of 

actual work, designs and working drawings for formwork and centering and get them approved by the 
Engineer-in-Charge. The formwork shall conform to the shape, grade, lines, levels and dimensions as 
shown on the drawings. 

 
 Materials used for the formwork inclusive of the supports and centering shall be capable of 

withstanding the working load and remain undistorted throughout the period it is left in service. All 
supports and scaffolds should be manufactured from structural or tubular steel except when specifically 
permitted otherwise by the Engineer-in-Charge. 

 
 The centering shall be true to vertical, rigid and thoroughly braced both horizontally and diagonally. 

Rackers are to be used where forms are to support inclined members. The forms shall be sufficiently 
strong to carry without undue deformation, the dead weight of the concrete as a liquid as well as the 
working load, in case the Contractor wishes to adopt any other design criteria, he has to convince the 
Engineer-in-Charge about its acceptability before adopting it. Where the concrete is vibrated, the 
formwork shall be strong enough to withstand the effects of vibration without appreciable deflection, 
bulging, distortion or loosening of its components. The joints in the formwork shall be sufficiently tight to 
prevent any leakage of slurry or mortar. 

 To achieve the desired rigidity, tie bolts, spacer blocks, tie wires and clamps as approved by the 
Engineer-in-Charge shall be used but they must in no way impair the strength of concrete or cause 
stains or marks on the finished surface. Where there are chances of these fixtures being embedded, 
only mild steel or concrete of adequate strength shall be used. Bolts passing completely through liquid 
retaining walls/slabs for the purpose of securing and aligning the formwork shall not be used. 

 
 The formwork shall be such as to ensure a smooth uniform surface free from honeycombs, air bubbles, 

bulges, fins and other blemishes. Any blemish or defect found on the surface of the concrete must be 
brought to the notice of the Engineer-in-Charge immediately and rectified free of charge as directed by 
him. 

 
 For exposed interior and exterior concrete surface of beams columns and wall, plywood or other 

approved form shall be thoroughly cleaned and tied together with approved corrosion resistant devices. 
Rigid care shall be exercised in ensuring that all column forms are plumb and true and thoroughly 
cross-braced to keep them so. All floor and beam centering shall be crowned not less than 8 mm in all 
directions for every 5 meters span. Unless specifically described on the drawings or elsewhere to the 
contrary, bevelled forms 25 mm by 25 mm shall be fixed in the formwork at all corners to provide 
chamfering of the finished concrete edges without any extra charge. The formwork should lap and be 
secured sufficiently at the lift joints to prevent bulges and offsets. 
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 Temporary openings for cleaning, inspection and for pouring concrete shall be provided at the base of 

vertical forms and at other places, where they are necessary and as may be directed by the Engineer-
in-Charge. The temporary openings shall be so formed that they can be conveniently closed when 
required, during pouring operations without leaving any mark on the concrete. 

 
3.20.2 Cleaning and Treatment of Forms 
 All parts of the forms shall be thoroughly cleaned of old concrete, wood shavings, saw dust, dirt and 

dust sticking to them before they are fixed in position. All rubbish, loose concrete, chipping, shavings, 
sawdust etc. shall be scrupulously removed from the interior of the forms before concrete is poured. 
Compressed air jet and/or water jet along with wire brushes, brooms etc. shall be used for cleaning. 
The inside surface of the formwork shall be treated with approved non-staining oil or other compound 
before it is placed in position. Care shall be taken that oil or other compound does not come in contact 
with reinforcing steel or construction joint surfaces. They shall not be allowed to accumulate at the 
bottom of the formwork. The oiling of the formwork will be inspected just prior to placement of concrete 
and redone wherever necessary. 

 
3.20.3 Design 
 The formwork shall be so designed and erected that the forms for slabs and the sides of beams, 

columns and walls are independent of the soffits of beams and can be removed without any strain to 
the concrete already placed or affecting the remaining formwork. Removing any props or shall not be 
done except with the specific approval of the Engineer-in-Charge. If formwork for column is erected for 
the full height of the column, one side shall be left open and built up in sections, as placing of concrete 
progress. Wedges, spacer bolts, clamps or other suitable means shall be provided to allow accurate 
adjustment and alignment of the formwork and to allow it to be removed gradually without jarring the 
concrete. 

 
3.20.4 Inspection of Forms 
 Casting of Concrete shall start only after the formwork has been inspected and approved by the 

Engineer-in-Charge. The Concreting shall start as early as possible within 3 (three) days after the 
approval of the formwork and during this period the formwork shall be kept under constant vigilance 
against any interference. In case of delay beyond three days, a fresh approval from the Engineer-in-
Charge shall be obtained. 

 
3.20.5 Removal of Forms 
 Before removing any formwork, the Contractor must notify the Engineer-in-Charge well in advance to 

enable him to inspect the concrete if he so desires. 
 
 The Contractor shall record on the drawing or in any other approved manner, the date on which 

concrete is placed in each part of the work and the date on which the formwork is removed therefrom 
and have this record checked and countersigned by the Engineer-in-Charge regularly. The Contractor 
shall be responsible for the safe removal of the formwork and any work showing signs of damage 
through premature removal of formwork or loading shall be rejected and entirely reconstructed by him 
without any extra cost to the Owner. The Engineer-in-Charge may, however, instruct to postpone the 
removal of formwork if he considers it necessary. 
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 Forms for various types of structural components shall not be removed before the minimum periods 
specified herein and the removal after the minimum periods shall also be subject to the approval of the 
Engineer-in-Charge in each case. 

 
TABLE - VI  

SCHEDULE OF REMOVAL OF FORM 
 

Part of Structure 

Ordinary Portland 
Cement Concrete 

Rapid Hardening Portland 
Cement Concrete 

Temperature Deg. C Temperature Deg. C 

Above 
40OC 

40OC 
20OC 

-40OC 
5OC 

-Below 
5OC 

Above 
40OC 

40OC 
20OC 

-40OC 
5OC 

-Below 
5OC 

Days Days Days Days Days Days Days Days 

a) Columns & Walls 2 1 1 Do not 
remove 
forms until 
site 
cured test 
specimen 
develop at 
lest 
50% of the 
specified 28 
days strength 

1 1 1 Do not 
remove 
forms until 
site 
cured test 
specimen 
develop at 
lest 
50% of the 
specified 28 
days strength 

b) Beam sides 3 2 3 2 1 1 

c) Slabs, 125mm 10 10 8 7 4 5 

d) 

Slabs over 125 
mm thick and 
soffit of minor 
beams 

18 14 16 12 8 9 

e) 

Soffit of main 
beams 

24 21 22 14 10 12 

 
 Wherever exposed surfaces of concrete can be effectively sealed to prevent loss of water, the periods 

specified for temperature above 40 Deg.C can be reduced to those of the temperature range of 20 
Deg.C to 40 Deg.C subject to approval of the Engineer-in-Charge. 

 
 Construction joints in beams, if required to be provided, will be located at the middle of span according 

to clause 3.13.1(b) of this specification. In such cases, however, entire span of beam shall have to be 
kept supported by formwork till its removal for the portion of beam, cast at a later date, is due and so 
approved by the Engineer-in-Charge. 

 
 If any other type of cement other than ordinary Portland cement and Rapid hardening Portland cement 

is used the time of removal of forms shall be revised such that the strength of this cement at the time of 
removal of forms match with strength of Portland cement at the time of removal of form as mentioned 
above. 

 
3.20.6 Tolerance 
 The formwork shall be so made as to produce a finished concrete, true to shape, lines, levels, plumb 

and dimensions as shown on the drawings subject to the following tolerances unless otherwise 
specified in this Specification or drawings or directed by the Engineer-in-Charge: 
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 For  a) Sectional dimension -  ± 5 mm 
  b) Plumb   - 1 in 1000 of height 
   c) Levels   -  ± 3 mm before any deflection has taken place 

       
 The tolerance given above are specified for local aberrations in the finished concrete surface & should 

not be taken as tolerances for the entire structure taken as a whole or for the setting and alignment of 
formwork, which should be as accurate as possible to the entire satisfaction of the Engineer-in-Charge. 
Any error, within the above tolerance limits or any other as may be specially set up by the Engineer-in-
Charge, if noticed in any lift of the structure after stripping of forms, shall be corrected in the 
subsequent work to bring back the surface of the structure to its true alignment. 

 
3.20.7 Re-use of Forms 
 Before re-use, all forms be thoroughly scraped, cleaned, joints and planes examined and when 

necessary repaired, and inside surface treated as specified hereinbefore. Formwork shall not be 
used/re-used if declared unfit or unserviceable by the Engineer-in-Charge. 

 
3.20.8  Classification 
 Generally, the `ordinary' class formwork shall be used unless otherwise directed by the Engineer-in-

Charge: 
 
a) Ordinary  : These shall be used in places where ordinary surface finish is 

required and shall be composed of steel and/or approved good quality 
partially seasoned timber. 

 
b) Plywood  : These shall be used in exposed surfaces, especially where a good 

finish is required and shall be made of approved brand of heavy 
quality plywood to produce a perfectly uniform and smooth surface 
conforming to the shape described in the drawing with required grain 
texture on the concrete. Re-use may only be permitted after special 
inspection and approval by the Engineer-in-Charge. He may also 
permit utilisation of used plywood for the `ordinary' class, if it is still in 
good condition. 

 
c) Ornamental  : These shall be used where ornamental and curved surface are 

required and shall be made of selected best quality well-seasoned 
timbers or of plywood, which can be shaped correctly. 

 
3.21 Opening, Chases, Grooves, Rebates, Blockouts etc. 
 The Contractor shall leave all openings, grooves, chases, etc. in concrete work as shown on the 

drawings or as specified by the Engineer-in-Charge. 
 
3.22 Anchor Bolts, Anchors, Sleeves, Inserts, Hangers/Conduits/Pipe and Other misc. Embedded Fixtures. 
 
 The Contractor shall build into concrete work all the items noted below and shall embed them partly or 

fully as directed and secure the same as may be required. The materials, if required to be supplied by 
the Contractor, shall be as specified and be of best quality available according to relevant Indian 
Standards of approved manufacture and to the satisfaction of the Engineer-in-Charge. Exposed 
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surfaces of embedded materials are to be painted with one coat of approved anti-corrosive paint and/or 
bituminous paint without any extra cost to the Owner. If welding is to be done subsequently on the 
exposed surface of embedded material the paint shall be cleaned off the member to a minimum length 
of 50 mm beyond each side of the weld line. 

 
 Necessary templates, jigs, fixtures, supports etc. shall be used as may be required or directed by the 

Engineer-in-Charge, free of cost to the Owner. 
 Items to be embedded 

 
a)      Inserts, hangers, anchors, frame around openings, manhole covers, frames, floor clips, sleeves 

conduits and pipes. 
 
b) Anchor bolts and plates for machinery, equipment and for structural steel work. 
 
c) Steel structural to be left embedded for future extension special connection etc. 
 
d) Dowel bars, etc. for concrete work falling under the scope of other contractors. 
 
e) Lugs or plugs for door and window frames occurring in concrete work. 
 
f) Flashing and jointing in concrete work. 
 
g) Any misc. embedment and fixture as may be required. 
 Correct location and alignment, as per drawings/instruction of all these embedded items shall be 

entirely the responsibility of the Contractor. 
 
3.23 Expansion and Isolation Joints 
 
3.23.1 General 
 Expansion and isolation joints in concrete structures shall be provided at specific places as per details 

indicated on the drawings. The materials and types of joints shall be as specified hereinafter. In case of 
liquid retaining structures, additional precautions shall be taken to prevent leakage of liquids as may be 
specified on the drawings or as directed by the Engineer-in-Charge. All materials are to be procured 
from reliable manufacturers and must have the approval of the Engineer-in-Charge. Where it is the 
responsibility of the Contractor to supply the material, the Engineer-in-Charge may demand test 
certificates for the materials and/or instruct the Contractor to get them tested in an approved laboratory 
free of cost to the Owner. Joints shall be formed true to line, level, shape, dimension and quality as per 
drawings and specifications. Prior approval of the method of forming the joints should be obtained from 
the Engineer-in-Charge before starting the work. 

 
3.23.2 Bitumen Board/Expanded Polystyrene Board 
 
3.23.2.1Bitumen Board 
 Bitumen impregnated fiberboard of approved manufacturer as per IS: 1838 may be used as fillers for 

expansion joints. It must be durable and waterproof. It shall be compressible and possess a high 
degree of rebound. The dimensions of the board should be equal to that of the joint being formed. It 
should, preferably be manufactured in one piece, matching the dimension of the joint and not prepared 
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by cutting to size smaller pieces from larger boards at site. At the exposed end, the joint shall be sealed 
with approved sealing compound to a depth of at least 25 mm after application of an approved primer. 
The sealing compound and the primer shall be applied as specified by the manufacturer. 

 
3.23.2.2Expanded Polystyrene Boards 
 If required, commercial quality of expanded polystyrene products commonly used for thermal insulation 

may also be used as filler material in expansion joints. The thickness may vary from 12 mm to 50 mm. 
The material will have to be procured from reliable manufacturers as approved by the Engineer-in-
Charge. The method of installations will be similar to that recommended by the manufacturers for fixing 
on cold storage walls. A coat of Bitumen paint may have to be applied on the board against which 
concrete will be placed. 

 
3.23.3 Joint Sealing Strips 
 Joint sealing strips may be provided at the construction, expansion and isolation joints as a continuous 

diaphragm to contain the filler material and/or to exclude passage of water or any other material into or 
out of the structure. The sealing strips will be either metallic like GI, Aluminium or Copper, or non-
metallic like rubber or PVC 

 
 Sealing strips will not have any longitudinal joint and will be procured and installed in largest practicable 

lengths having a minimum number of transverse joints. The material is to be procured from reputed 
manufacturers having proven records of satisfactory supply of joint strips of similar make and shape for 
other jobs. The jointing procedure shall be as per the manufacturer's recommendations, revised if 
necessary, by the Engineer-in-Charge. The Contractor is to supply all labour and material for 
installation including the material and tools required for jointing, testing, protection, etc. If desired by the 
Engineer-in-Charge, joints in rubber seals may have to be vulcanised. 

 
3.23.3.1 Metal Sealing Strips 
 Metal sealing strips shall be either GI, Aluminium or Copper and formed straight, U shaped, Z shaped 

or any other shape and of thickness as indicated in the drawings and schedule of items and/or as 
instructed by the Engineer-in-Charge. 

 
 The transverse joints will be gas welded using brass rods and approved flux and will be tested by an 

approved method to establish that it is leak proof, longer lap lengths and different method of brazing 
which will render it leak proof, will be adopted by the Contractor without any additional cost to the 
Owner. The edges shall be neatly crimped and bent to ensure proper bond with the concrete. 
a) GI Strips 
 GI strips shall be minimum 1.5 mm thick and 150 mm in width unless specified otherwise. The 

standard of Galvanising shall be as per relevant Indian Standards for heavy-duty work. At the 
joints, the overlapping should be for a minimum length of 50 mm. 

 
b) Aluminium Strips 
 Aluminium strips shall be minimum 18 SWG thick and 300 mm wide unless specified otherwise 

and shall conform to IS: 737 of 19000 grades or 31000 grade (Designation as per IS: 6051). A 
minimum lap of 50 mm length is required at the joints. 

 
c) Copper Strips 
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 The Copper strips shall be minimum 18 SWG in thickness and 300 mm width unless specified 
otherwise and shall conform to the relevant Indian Standards 

 
 It should be cleaned thoroughly before use to expose fresh surface, without any reduction in 

gauge. A minimum lap of 50 mm in length is required at the joints. 
  
3.23.3.2     Non-metallic Sealing Strips 
 These will be normally in Rubber or PVC Rubber or PVC joint seals and can be of shape having 

combination of the following features: 
 
a) Plain 
 
b) Central bulb 
 
c) Dumb-bell or flattened ends 
 
d) Ribbed and Corrugated Wings 
 
e) V shaped 

 
 As these types of seals can be easily handled in very large lengths unlike metal strips, transverse joints 

will be allowed only under unavoidable circumstances and with the specific approval of the Engineer-in-
Charge. 

 
 The method of forming these joints, laps etc. shall be as specified by the Manufacturer and/or as 

approved by the Engineer-in-Charge taking particular care to match the central bulbs & the edges 
accurately. 

 a)  Rubber Sealing Strips 
 The minimum thickness of Rubber sealing strips shall be 3 mm and the minimum width 100 

mm. The actual size and shape will be as shown in drawings/schedule of items and/or as 
directed by the Engineer-in-Charge. The material will be natural rubber and be resistant to 
corrosion, abrasion and tear and also to attacks from the acids, alkalis and chemicals normally 
encountered in service. The physical properties will be generally as follows. The actual 
requirements may be slightly different as decided by the Engineer-in-Charge: 

  Specific Gravity   : 1.1 to 1.15 
  Shore Hardness   : 65A to 75A 
  Tensile Strength   : 25 - 30 N/Sq.mm 
  Maximum Safe Continuous  
  Temperature   : 75 Deg.C 
  Ultimate Elongation  : Not less than 350% 
  
 b) PVC Sealing Strips 
 The minimum thickness of PVC sealing strips will be 3 mm and the minimum width 100 mm. 

The actual size and shape will be as shown in drawings/schedule of items and/or as directed 
by the Engineer-in-Charge. The material should be of good quality Polyvinyl Chloride highly 
resistant to tearing, abrasion and corrosion as well as to chemicals likely to come in contact 
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with during use. The physical properties will generally be as follows. The actual requirements, 
which will be directed by the Engineer-in-Charge, may vary slightly: 

   
  Specific Gravity   : 1.3 to 1.35 
  Shore Hardness   : 60A to 80A 
  Tensile Strength   : 10 - 15 N/Sq.mm 
  Maximum Safe Continuous  
  Temperature   : 70 Deg.C 
  Ultimate Elongation  : Not less than 275% 
 
3.23.4 Bitumen Compound 
 When directed, the gap in expansion joints shall be thoroughly cleaned and bitumen compound laid as 

per manufacturer’s specifications. The compound to be used shall be of approved manufacture and 
shall conform to the requirements of IS: 1834. 

 
3.23.5 Isolation Joints 
 Strong and tough alkathene sheet or equivalent, about 1 mm in thickness and as approved by the 

Engineer-in-Charge shall be used in isolation joints. It shall be fixed by an approved adhesive 
compound on the cleaned surface of the already set concrete, to cover it fully. Fresh concrete shall be 
laid against the sheet, care being taken not to damage the sheet in any way. 

 
3.23.6 Rubber Pad 
 Hard foundation quality rubber pads of required thickness and shapes should be put below machine or 

other foundations as shown on the drawings or as directed by the Engineer-in-Charge. The rubber shall 
have a unit weight of 1500 Kg/Cu.m, a shore hardness - 65A to 70A and be of best quality of approved 
manufacture, durable, capable of absorbing vibration and must be chemically inert in contact with moist 
or dry earth or any other deleterious material expected under normal conditions. 

 
3.24 Grouting under Machinery or Structural Steel Bases 
 If required, grouting under base plates of machines or structural steel etc. shall be carried out by the 

Contractor. In general, the mix shall be 1 (one) part cement and 1 (one) part sand and just enough 
water to make if flow as required. The areas to be grouted shall be cleaned thoroughly with 
compressed air jet and/or with water in locations where accumulated surplus water can be removed. 
Where directed by the Engineer-in-Charge, 6 mm down stonechips may have to be used in the mix. 
Surface to be grouted shall be kept moist for at least 24 hours in advance. The grout shall be placed 
under expert supervision, so that there is no locked up air. Edges shall be finished properly. If desired 
by the Engineer-in-Charge, admixtures like Aluminium powder, `Ironite' etc. may have to be added with 
the grout in proportions to be decided by the Engineer-in-Charge. Admixture, if directly to be added, will 
be measured and paid separately. 

 
3.25 Pre-cast Concrete 
 The Specification for pre-cast concrete will be similar as for the cast-in-place concrete described herein 

and as supplemented in this section. All pre-cast work shall be carried out in a yard made for the 
purpose. 

 
 This yard shall be dry, properly levelled and having a hard and even surface. If the ground is to be used 

as a soffit former of the units, it shall be paved with concrete or masonry and provided with a layer of 
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plaster (1:2 proportion) with smooth neat cement finish or a layer of M.S. sheeting. Where directed by 
the Engineer-in-Charge, casting will have to be done on suitable vibrating table. The yard, lifting 
equipment, curing tank, finished material storage space etc. shall be designed such that the units are 
not lifted from the mold before 7 (seven) days of curing and can be removed for erection after 28 
(twenty-eight) days of curing. The molds shall preferably be of steel or of timber lined with GI sheet 
metal. The yard shall preferably be fenced. 

  
 Lifting hooks, where necessary or as directed by the Engineer-in-Charge, shall be embedded in correct 

position of the units to facilitate erection, even though they may not be shown on the drawings, and 
shall be burnt off and finished after erection. 

 
 Pre-cast concrete units, when ready, shall be transported to site by suitable means approved by the 

Engineer-in-Charge. Care shall be taken to ensure that no damage occurs during transportation. All 
adjustments, leveling and plumbing shall be done as per instructions of the Engineer-in-Charge. The 
Contractor shall render all help with instruments, materials and men to the Engineer-in-Charge for 
checking the proper erection of the pre-cast units. 

 
 After erection and alignment, the joints shall be filled with grout or concrete as directed by the 

Engineer-in-Charge. If centering have to be used for supporting the pre-cast units, they shall not be 
removed until the joints have attained sufficient strength and in no case before 14 (fourteen) days. The 
joint between pre-cast roof planks shall be pointed with 1:2 cement: sand mortar where called for in the 
drawings. 

 
3.26 Waterproofing of Concrete Structure 
 
3.26.1 General 
 Waterproofing of concrete structures shall be done by either suitable extraneous treatments like 

applying chemicals paints, fixing bitumen felts etc. and/or internally by suitable design of the concrete 
mix, addition of suitable admixtures in the concrete or mortar at the time of mixing and/or installing 
water bars at the joints. 

 
3.26.2 Water Bar/Seal/Special Treatment of Construction Joint 
 Water bearing structures and underground structures may have water bar/seals installed at the joints. 

They may be either metallic, rubber or PVC. The materials and installation will be as described under 
Clause 3.23.3. Construction joint shall be provided as per clause 3.13.1 with or without water bar/seal 
as shown on the drawing. In case of water bars being used at the construction joint, fixing of the same 
has to be done carefully, so that the water bar is not disturbed during Concreting. The construction joint 
shall also be treated by any one of the following methods. 

 
Method 1: A surface retarded in the form of a thixotropic gel shall be applied on the joint surface of the 

previous pour in case of joint on the wall and in case of floor the same shall be applied on 
the formwork against which previous pour of concreting shall be done. The retarder may be 
liquid or paste form depending on the type of formwork. The formwork shall be removed 
within 24 hours after concreting. Within 2 hours of striking of the formwork the retarder shall 
be washed off with strong water jet to make surface rough and clean. Then a rich cement 
mortar using cement, sand and aggregates (maximum size 8 mm) along with synthetic 
rubber emulsion type water resistant bonding agent shall be applied for a depth of 50 mm 
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just before pouring the next stage of concreting in case of walls. The above bonding agent 
will be mixed with water, which will be used for making the cement mortar. The proportion of 
mixing of this bonding agent with water shall be as per manufacturer's specification. In case 
of floor joint, however, after washing of retarder a solvent free two component epoxy resin 
bonding agent will be used at the joint before the next pour of concrete. The above bonding 
agent shall have the following properties after 28 days: 

   
  Compressive strength  : 55 to 60 N/Sq. mm 
  Flexural Strength  : 25 to 30 N/Sq. mm 
  Tensile Strength   : 15 N/Sq.mm (approx.) 
  Bonding strength to concrete : 3 N/Sq.mm (approx.) 
  Bonding strength to steel : 20 N/Sq.mm (approx.) 
 

The whole operation shall be done as per manufacturer's specification. The contractor shall 
provide manufacturer's supervision at no extra cost to the owner. 

 
Method 2: One row of threaded nozzles at regular intervals not exceeding 1.5 m center shall be placed 

in concrete along the construction joint during casting. Injection of cement water together 
with a suitable waterproof expanding grouting admixture of approved quality shall be done 
through the nozzles after the concrete has set to seal the voids in concrete near the 
construction joint in walls and slabs. The injection shall be done under pressure of 
approximately 2 to 4 kg/sq.cm. The nozzles shall be sealed off with suitable admixture after 
the injection is over. The whole operation shall be carried out as per manufacturer's 
specification and supervision. The cost of such manufacturer's supervision shall be borne 
by the contractor. 

 
3.26.3 Waterproofing Admixtures 
 The waterproofing admixture for concrete and cement mortar/plaster shall conform to IS: 2645. The 

admixture shall not cause decrease of strength of concrete/plaster at any stage and it is free from 
chlorides and sulphates. The admixture shall not affect the setting time by more than 5%. 

 
 The maximum permissible dosage of admixture will be 3% (three percent) by weight of cement, but a 

lower dosage will always be preferred. 
 
 The product shall be stored in strong mixture proof packing. 
 
 However, in case of important structures where M25 or higher grade concrete is specified, the use of 

melamine based, high range water resistant concrete admixture shall be used to provide a waterproof 
concrete. For achieving high strength concrete having cement content around 400 kg/cu.m. a 
melamine based super plasticizer will be preferable. 
 
a) In concrete: The admixture shall be procured from reliable and reputed manufacturers and 

approved by the Engineer-in-Charge. The method of application and other details shall 
conform to the manufacturer's specification and/or as instructed by the Engineer-in-
Charge. The Contractor shall have the services of the manufacturer's supervisor at no 
extra cost to the Owner to supervise the work, if desired by the Engineer-in-Charge. 
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b) In Plaster:  The concrete surface, to be plastered, shall be hacked to Engineer-in-Charge's 
satisfaction, cleaned thoroughly and kept wetted for 24 hours. The plaster shall be in 
cement sand mortar mixed in proportion varying from 1:1 to 1:4 by volume along with 
the approved waterproofing admixture and laid in appropriate thickness and in layers 
not exceeding 15 mm/layer or as per manufacturer's specification. The additive shall 
be of quality and type approved by the Engineer-in-Charge. If desired by the Engineer-
in-Charge, the Contractor shall have the work supervised by the manufacturer's 
supervisor at no extra cost to the Owner. On completion, the plastered surface shall be 
cured continuously for a minimum period of 14 days like concrete. 

 
3.26.4 Bituminous or Tar Coating on External Surface 
 The surface to be waterproofed shall be rendered absolutely dry, clean and dust free. The surface shall 

be rubbed by sand paper, cleaned and completely coated with hot coal tar pitch of approved 
manufacture and quality as per IS: 216 (not heated above 375 Deg.F) using not less than 2 kg. per 
Sq.M. or with hot asphalt i.e., bitumen according to IS: 73 (not heated above 400 Deg.F) using not less 
than 1.5 kg. per Sq.M. When the first coat has completely dried up and approved by the Engineer-in-
Charge, the second coat shall be applied in the same manner using not less than 1.25 Kg. per Sq.M. in 
case of coal tar and 1 kg. per Sq.M. in case of asphalt. Immediately after application of the second coat 
and before it is dried up, sand shall be spread on the surface to cover it completely. Sufficient time shall 
be allowed after spreading of sand before backfilling is done in order to allow the final coat to dry up 
completely. In place of hot application by coal tar/asphalt the coating on the outside surfaces of walls 
may be carried out using a ready to use liquid, bituminous emulsion/rubber protective coating of 
approved manufacture. 

 
 
3.26.5  Protective Coating on Inside Surface 
 Two coats of cement based components polymer modified flexible protective and waterproofing slurry 

having 1 mm thick for each coat shall be applied on the walls/floor after proper surface preparation as 
mentioned above. The slurry shall be applied by brush. 

 
3.26.6 Bitumen Felt:  Application for Tanking 
 This specification shall over laying the waterproof course on the outside and inside of the walls and 

bases of structures. 
 
 The materials shall conform to IS: 1322, and the workmanship to IS: 1609. The bitumen felt shall be 

Hessian base and/or fiber base as specified in Drawings/Schedule of Items. If required by the 
Engineer-in-Charge, tests as specified in relevant IS Codes shall be arranged by the Contractor without 
charging any extra to the Owner. 

 
 The Contractor shall execute this work in direct collaboration with one of the well-known specialized 

firm approved by the Engineer-in-Charge. 
 
 Cleaning the surface, keeping it dry, providing necessary corner fillets and cement rendering and 

cutting chases, etc. shall be included in the rate for this item. If any protective brickwork on/against 
concrete sub-bases or walls are required, these will be paid extra under suitable items in the contract. 
A 20 (twenty) years guarantee for satisfactory performances shall be given by the Contractor as well as 
his specialist sub-contractor jointly and severally, for this item of work. Free rectification of any defects 
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noted in the work within this guarantee period will be carried out by the Contractor even if it is beyond 
the specified maintenance period of the contract as a whole. 

 
3.26.7 Polyethylene Films:  Application in Walls or base of Structures 
 Waterproof treatment shall be applied as outlined and as per sequence given hereunder: 

 
i) The concrete surface shall be made smooth with 12 mm cement plaster 1:6 
 
ii) Apply hot bitumen 80/100 grade (IS: 73-1961) at the rate of 1.0 kg/Sq.m minimum 
 
iii) Lay black polyethylene film 250 micron (IS: 2508-1977) with cut back bitumen adhesive in 

overlaps over hot bitumen surface, gently pressed, taking care not to puncture the film. 
 
 Alternatively, the overlaps shall be heat sealed by an electric iron having three parallel sealing 

bars. A long piece of plywood is to be placed below the polythene film to be heat sealed. On the 
plywood a rubber gasket is to be laid to provide a cushion for better welding of the film. On the 
rubber padding, a cellophane tape is to be spread and on this the LDPE film with 100 mm overlap, 
is to be stretched. On the another cellophane tape is to be placed to prevent the heat sealer from 
sticking to the LDPE film. After this, the electric iron is to be pressed on the overlap joint for 
sufficient time so as to allow perfect welding. The operation is to be repeated for subsequent 
lengths of joints. After heat sealing, the cellophane tape is to be removed and the joints are to be 
tested for leaks. 

 
iv) Lay 100 gm. brown craft paper laminated with a layer of straight run bitumen. 
 
v) Lay hot bitumen 80/100 grade (IS: 73-1961) at 1.0 Kg/Sq.m minimum. 
 
vi) Lay 250 micron polyethylene film as second layer similar to (iii) above. 
 
vii) Lay second layer of 100 gm. brown craft paper laminated similar to (iv) above. 
 
viii) Apply hot bitumen (Straight run grade) to IS: 73-1961 at 1.0 Kg/Sq.m dusted with fine sand. 
 
ix) Protecting with a layer of 75 mm plain cement concrete M- 100, or a layer of brick laid in cement 

mortar 1:6. In case of wall apply a 12 mm thick plaster as shown on the drawing or a protective 
brick wall in 1:6 cement mortar as shown on the drawing. 

 
3.27 Protective Coating on Concrete Surface 
 
3.27.1 On Foundation 
 The outside faces of foundation of important structures will be protected from adverse effect of 

soil/underground water, if shown on drawing or instructed by the Engineer-in-Charge, by using 
rubber/bitumen emulsion protective coating of approved manufacturer. 

 
4.0 SAMPLING AND TESTING 
 
4.1 General 
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 The Contractor shall carry out all sampling and testing in accordance with the relevant Indian 
Standards and as supplemented herein for the following items at his own cost unless otherwise 
specified in this specification. The Contractor shall get the specimens tested in a laboratory approved 
by the Engineer-in-Charge and submit to the Engineer-in-Charge the test results in triplicate within 3 
(three) days after completion of the test. 

 
4.2 Cement 
 Representative samples will be taken from each consignment of cement received from the 

manufacturer/supplier for carrying out the tests for fitness (by hand sieving), setting time and 
compressive strengths as per IS: 8112 or IS: 12269. Soundness Tests may also be required to be 
carried out if required by the Engineer-in-Charge. The test shall be carried out free of charge by the 
owner if cement is supplied by him or by the Contractor without any expense to the Owner, in case the 
contractor is directed to arrange for the supply as per the terms and conditions of the Contract. In case 
due to any circumstances, the agency of supply is changed in the middle of the Contract, the party who 
bore the original contractual obligation will carry on with the test, free of charge to the other, till the end 
of the job. No cement from a particular consignment/batch will be used on the work unless satisfactory 
3 (three) days and 7 (seven) days test results for compressive strength are known. The Owner, 
Engineer-in-Charge and Contractor will jointly associate themselves with the tests irrespective of 
whether they are carried out by the Owner or the Contractor. These tests are of great importance, as 
their results will have a bearing on the acceptance of concrete or otherwise as per the terms and 
conditions of the Contract. 

 
4.3 Aggregates 
 The Contractor shall carry out any or all the tests aggregates as may be required by the Engineer-in-

Charge in accordance with IS: 2386 PART -I to VIII. The acceptance criteria of the samples tested shall 
be in accordance with the requirements of the relevant Indian Standards. 

 
4.4 Water 
 Sampling and Testing of water being used for concrete work as per IS: 3550 will be carried out by the 

Contractor at regular intervals and whenever directed by the Engineer-in-Charge. The final acceptance 
criteria in case of doubt will be as per IS: 3025 & IS: 456. 

 
4.5 Admixture 
 
4.5.1 Air Entraining Agents 
 Initially, before starting to use A.E.A., relationship between the percentage of air entrained and the 

cylinder cube crushing strength vis-a-vis quantity of A.E.A. used for all types of concrete will be 
established by the Contractor free of charge by carrying out sufficiently large number of tests. After 
that, at regular intervals and whenever directed by the Engineer-in-Charge, the Contractor will check up 
free of charge, the actual percentages of air entrained and corresponding crushing strengths to 
correlate with the earlier test results. 

 
4.5.2 Other Admixtures 
 Tests for establishing the various properties of any other admixtures which may be required to be 

added shall be carried out by the Contractor free of charge to the Owner. 
 
4.6  Concrete 
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 The sampling of concrete, making the test specimens, curing and testing procedure etc. shall be in 
accordance with IS: 516 and IS: 1199 the size of specimen being 15 cm cubes. Normally, only 
compression tests shall be performed but under special circumstances the Engineer-in-Charge may 
require other tests to be performed in accordance with IS: 516. 

 
 Sampling procedure, frequency of sampling and test specimen shall conform to clause 15 of IS: 456. 
 
 To control the consistency of concrete from every mixing plant, slump tests and/or compacting factor 

tests in accordance with IS: 1199 and as mentioned in Clause 3.6 of this Specification shall be carried 
out by the Contractor every two hours or as directed by the Engineer-in-Charge. Slumps corresponding 
to the test specimens shall be recorded for reference. 

 
 The acceptance criteria of concrete shall be in accordance with Clause 16 of IS: 456. However, in 

exceptional circumstances, the Engineer-in-Charge may, at his discretion, accept a concrete of lower 
strength than specified and which is otherwise unacceptable according to IS: 456. 

 
 Payment for concrete which is normally unacceptable as per the criteria laid down in IS: 456, but which 

has been accepted by the Engineer-in-Charge shall be made at a reduced rate prorata to the strength 
obtained. 

 
 Concrete work found unsuitable for acceptance shall have to be dismantled and replacement is to be 

done as per specification by the Contractor. No payment for the dismantled concrete, the relevant 
formwork and reinforcement, embedded fixtures, etc. wasted in the dismantled portion shall be made. 
In the course of dismantling, if any damage is done to the embedded items or adjacent structures, the 
same shall be made good, free of charge by the Contractor, to the satisfaction of the Engineer-in-
Charge. 

 
5.0 ACCEPTANCE CRITERIA 
 
5.1  Standard Deviation 
 Standard deviation shall be based on test results and determination of Standard deviation shall 

conform to clause 15 of IS: 456. 
 
5.2  Acceptance Criteria 
 The strength requirements and acceptance criteria shall conform to Clause 16 of IS: 456. 
 
5.3  Inspection and Core Tests 
 Inspection of concrete work immediately after stripping the formwork and core test of structures shall 

conform to Clause 17 of IS: 456. 
  
5.4 Load Test 
 Load tests of structural members may be required by the Engineer-in-Charge, when the strength of test 

specimen results fall below the required strength, as per `Load Test on Parts of Structures', Clause 
17.6 of IS: 456. If load testing is decided by the Engineer-in-Charge, the member under consideration 
shall be subjected to a test load equal to 1.25 (one and a quarter) times the specified live load used for 
design and this load shall be maintained for a period of 24 (twenty four) hours before removal. The 
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detailed procedure of the test is to be decided by the Engineer-in-Charge. Load tests shall not be made 
until the structure is at least 56 days old. 

 If the member shows evident failure, such changes as are necessary to make the structure adequately 
strong shall be made by the Contractor free of cost to the Owner. Alternatively, if permitted under 
Statutory Regulations and at the discretion of the Engineer-in-Charge, the structure under test or a 
portion thereof may be retained as such without any modification by derating its load bearing capacity, 
provided the design criteria allows such derating. 

 
 A reinforced concrete beam, floor or roof shall be deemed to have passed the test if the maximum 

deflection at the end of 24 hours does not exceed the deflection given in Clause 17.6 of IS: 456. 
 
 The entire cost of load testing shall be borne by the Contractor. If a portion of the structure is found to 

be unacceptable, it shall be dismantled and replaced by a new structure as per specification. The entire 
cost of dismantling and replacement and restoration of the site being borne by the Contractor. 

 
 If, in the course of dismantling, any damage is done to the embedded items and or other adjacent 

structures, the same will be made good, free of charge by the Contractor to the satisfaction of the 
Engineer-in-Charge. 

 
6.0 RATES 
 The rate for any item in the schedule, unless specifically excluded in the contract, shall be deemed to 

include the cost of all materials consumed or used in the work or incidental to it as well as labour, tools, 
plants, equipment, templates, supports, scaffolds, approaches, security and safety measures, power, 
fuel, lubricants, storage, handling, transport, testing, insurance, taxes, royalties and other revenue 
expenses, accommodation, services, supervision, overheads, profits etc. The various items of work 
which are to be provided are mentioned under Clause 2.1 and elsewhere in this specification. If no 
separate item is provided for any such work in the schedule of items, it is implied that the contractor 
shall not claim for any of the connected items of the schedule viz., detailed drawings and drawing of 
formwork in the item of formwork or concrete etc. 

 
7.0 METHOD OF MEASUREMENT 
 
7.1 Concrete 

 
a) Actual volume of work as executed or as per drawings issued, whichever is less, shall be 

measured in Cu.M. Deductions for openings, conduits, pipes, ducts, pockets, chases etc. shall be 
made, provided they are larger than 0.1 Sq.M. in area each. 

 
 No deduction shall be made for embedded fixtures including reinforcements, sleeves, anchor bolts 

and similar items. 
 
b) Pre-cast concrete work shall be measured in the same way as specified in foregoing paragraph. 

No separate payment shall be made for formwork. Lifting hook where required in the design, shall 
be treated as reinforcement steel and paid accordingly. Payment shall be due only after erection, 
grouting and curing of the pre-cast units in proper position unless otherwise provided for in the 
contract. All breakage and damages of the pre-cast units will be to the Contractor's account and 
shall be replaced free of charge to the Owner. 
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7.2 Admixture 
 Admixture will be measured on the basis of theoretical requirement or actual consumption, whichever is 

less. 
 
7.3 Reinforcement 

 
a) Bar or any other type of reinforcement used like hard drawn steel wire fabric etc. for reinforced 

concrete shall be measured by weight in Tonnes. The weight will be arrived at by multiplying the 
actual or theoretical length, whichever is less, by the sectional weights. In case the Owner issues 
the reinforcing steel, the sectional weights will be the same as were applied at the time of issue. In 
case the steel is to be supplied by the Contractor, the sectional weight to be adopted will be the 
I.S. Sectional weight or as per actual which will be arrived at by accurately measuring 
representative samples as directed by the Engineer-in-Charge, whichever is less. 

 
b) Standard hooks, cranks, bends, authorised laps etc. shall be measured. 
 
c) Lap welding or butt welding if permitted will be measured diameter wise per joint. The actual 

length of steel in lap will be measured separately in case of lap welding. The rate quoted for the 
smaller size bar will be applied in case of joint between two bars of different diameters. 

 
d) Separator pieces between two or more layers of steel shall be measured. 
 
e) No payment shall be made for binding wires, spacer block, supports, chairs, hangers, etc, of 

height 300 mm and less, required for keeping the steel in position unless otherwise specified in 
the contract. For supporting horizontal reinforcement at heights larger than 300 mm support 
drawings will be prepared by the Contractor and payment will be made for the supports as 
approved by the Engineer-in-Charge, or as actually placed, whichever is less, at the same rate as 
for reinforcement. 

 
f) No extra will be paid for modification of already embedded reinforcement, if required due to faulty 

fabrication or placement. 
 
g) Dowels neither shown on the drawings nor instructed by the Engineer-in-Charge, but required for 

construction facilities and/or sequence, shall not be measured. 
 
7.4  Formwork 

 
a) Formwork shall be measured at the actual surface in contact with the concrete and paid in Sq.M. 

unless included in the rate for concrete. 
 
b) Formwork shall not be measured separately for per-cast concrete work, which shall be included in 

the concrete rates. 
 
c) No payment for framework or any other requirements in construction joint shall be made. 
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d) Openings upto 0.1 sq.m. shall be neglected as if non-existent for the purpose of formwork 
measurement. 

e) No extra measurement or payment shall be made for making the formwork waterproof or for 
supports, scaffolding, centering, approaches, etc. 

 
f) No measurement shall be taken for the formworks in pockets, openings, chases etc. in concrete if 

the cross-sectional area is less than or equal to 0.1 sq.m. in each case. If the cross- sectional 
area of any opening exceed 0.1 sq.m. the formwork shall be measured under appropriate 
classification. 

 
g) Fixing and removing pockets and openings of sectional area less than 0.1 Sq.M. shall be 

measured on number basis and paid separately. 
 
7.5 Anchor Bolts, Anchor Sleeves, Inserts, Hangers, Conduit pipes and Other Miscellaneous Embedded 

Fixtures 
 

a) These will be measured on theoretical weights, basis of the complete insert handled by the 
Contractor irrespective of the amount of insertion. Where theoretical weight cannot be assessed 
satisfactorily, the actual weight shall be allowed under certification of the Engineer-in-Charge. 

 
b) No extra shall to be paid for templates and other arrangements required to secure these in 

position. The protection of these materials with proper anticorrosive paints/grease and covering 
with gunny bags against any damages till the structures is handed over, shall be the responsibility 
of the Contractor at no extra cost. 

 
c) Any `boxing' left for inserts, etc. during construction, for facility of the Contractor's work, and later 

on filled in by the same Contractor after placing the inserts shall be considered for measurement 
purpose, as if the inserts, etc. were placed before Concreting. 

 
d) No extra payment shall be made for cleaning of the inserts, etc. required for bond with the 

concrete. 
 
7.6  Expansion and Isolation Joints 
 

a) Expansion and isolation joints will be measured and paid on area basis. The drawings and or 
schedule of items will describe the thickness, painting, filling material, sealing strips, metal 
fixtures, inserts, etc. to be used in the joint. 

 
b) Formwork for the `leading side' of the joint will be measured and paid under the relevant item. No 

payment for the formwork for the `following side' will be made even if the Contractor is required to 
use formwork for constructional facilities. 

 
c) Joints sealing strips made out of Copper, Aluminum or GI or PVC or rubber, will be measured and 

paid on area basis under relevant items. Rubber pads below foundation will be measured on area 
basis under the relevant item. 
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d) Any other fixtures and inserts like dowels, installed as per drawing, riding plates etc. will be 
measured and paid if under the respective items of the Schedule of Items. 

 
e) All other work like installing Bitumen coating, Bitumen boards, Expanded Polystyrene Boards, 

Alkathene sheets, Bitumen filler etc. and trimming the top, repairs, finishes and other connected 
items will be deemed to be included in the unit rate for expansion/Isolation Joints. 

 
7.7  Joint Seals: GI Copper, Aluminum, Rubber or PVC 
  
 All seals, whether used as water bars or in Expansion or Isolation joints shall be measured as Joint 

seals and on area basis. In case of Metallic seals like GI, Copper or Aluminum the developed area will 
be measured. In case of Rubber and PVC seals also, developed area will be measured but the central 
bulb, corrugation ribs etc. will be neglected. In all cases laps will not be measured. 

 
7.8 Rubber Pad 
 Rubber pads will be measured on area basis. The theoretical or actual area, whichever is less, will be 

recorded. 
 
7.9 Grouting under Base Plates etc. 
 Grouting shall be measured on theoretical volume basis neglecting the volume of embedded items. 

The cost shall include the cost of hacking the old concrete plus necessary formwork if any. Edges of 
the grouting shall be measured square even if chamfered. Necessary curing shall also be included. 
Admixtures, if added, will be measured and paid separately under the relevant items. 

 
7.10 Waterproof Plaster 
 The measurement will be on finished square area basis. The thickness, method of applications, 

waterproofing additive to be used etc. will be specified in the specification/drawings/schedule of items. 
 
 The waterproofing additive will be measured and paid separately under admixtures (Clause 7.2). No 

deduction will be made for opening less than 0.1 Sq.M. in area each. 
 
7.11 Bitumen Coating/Tar Coating/Bituminous or Rubber Protective Coating  
 These shall be measured on net useful area, neglecting openings upto 0.1 Sq.M. in area each. 
 
7.12 Bitumen Felt 
 Bitumen felt waterproofing shall be measured net on area of structure covered, neglecting openings 

upto 0.1 Sq.M. in area each, measuring only once for the completed work and not once for each layer. 
 
7.13 Polyethylene Film 
 Polythene Film waterproofing shall be measured net on area of structure covered, neglecting openings 

upto 0.1 Sq.m. in area each, measuring only once for the completed work and not once for each layer. 
 
7.14 Tests 

 
a) Tests on concrete specimens shall be paid according to number of specimens tested. The 

specimen shall be either in the form of 15 cm cubes or 15 cm dia., 30 cm long cylinders. No 
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separate measurement shall be made for volume of concrete used in the specimen or for the 
mold. 

 
b) No payment shall be made for tests carried out for approval of samples of different materials in 

accordance with the specification. 
 
c) Load Test, if required to be made as per terms and conditions of the contract, shall not be paid. 

 
LIST OF IS CODES AND STANDARDS FOR REFERENCE 

  
 All work under this specification shall, unless specified otherwise, conform to the latest revisions and/or 

replacements of the following or any other Indian Standard Specifications and Codes of Practice. In 
case any particular aspect of work is not specifically covered by Indian Standard Specifications, any 
other standard practice, as may be specified by the Engineer-in-Charge, shall be followed: 
 
IS  : 73 - Indian Standard Specification for Paving Bitumen 
IS  :  216 - Indian Standard Specification for Coal Tar Pitch 
IS  :  226 -  Indian Standard Specification for Structural Steel (Standard quality) 
IS  :  269 - Indian Standard Specification for Ordinary, and Low Heat Portland Cement 
IS  :  383 - Indian Standard Specification for Coarse and Fine Aggregates from Natural   
  Sources for Concrete 
IS  :  432 - Indian Standard Specification for Mild steel and Medium Tensile Steel Bars and  
   Hard Drawn Steel Wire for concrete Reinforcement 
IS  :  455 - Indian Standard Specification for Slag Cement 
IS  :  456 - Indian Standard Code of Practice for Plain and Reinforced Concrete. 
IS  :  457 - Indian Standard Code of Practice for General Construction of Plain and   
   Reinforced Concrete for Dams and other Massive Structures. 
IS  :  516 - Indian Standard Specification for Methods of Test for Strength of Concrete 
IS  :  1139 -Indian Standard Specification for Hot Rolled Mild Steel and Medium Tensile   
  Steel and High Yield Strength Steel Deformed Bars for Concrete Reinforcement 
IS  :  1199 -Indian Standard Specification for Methods of Sampling and Analysis of Concrete. 
IS  :  1200 Part-II-Indian Standard Specification for Method of measurement Cement   
  Concrete Work. 
IS  :  1200 Part-V-Indian Standard Specification for Method of Measurement of    
  Formwork 
IS  :  1322 -Indian Standard Specification for Bitumen Felts for Waterproofing and Damp-  
   proofing 
IS  :  1489- Indian Standard Specification for Portland - Pozzolona Cement 
IS  :  1566- Indian Standard Specification for Methods of Sampling and Analysis of Concrete 
IS  :  1609- Code of Practice for Laying Damp-proof Treatment using Bitumen Felts 
IS  :  1786- Indian Standard Specification for Cold-twisted Steel Bars for Concrete    
   Reinforcement     
IS  :  1791- Indian Standard Specification for Batch Type Concrete Mixers 
IS  :  2185- Indian Standard Specification for Hollow Cement Concrete Blocks 
IS  :  2210- Indian Standard Specification for Design of Reinforced Concrete Shell Structures  
   and Folded Plates 
IS  :  2386- Indian Standard Specification for Methods of Test for Aggregates for Concrete. Part-I to 
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   VIII 
IS  :  2502- Indian Standard Code of Practice for Bending and Fixing of Bars for Concrete 
   Reinforcement 
IS  :  2505- Indian Standard Specification for Concrete Vibrators Immersion Type 
IS  :  2506- Indian Standard Specification for Screed Board Concrete Vibrators 
IS  :  2514- Indian Standard Specification for Concrete Vibrating Tables 
IS  :  2654- Integral cement water Proofing compound 
IS  :  2722- Indian Standard Specification for Portable Swing Weigh Batchers for Concrete   
   (Single and Double Bucket type) 
IS  :  2751- Code of Practice for Welding of Mild Steel Bars used for Reinforced Concrete   
   Construction 
IS  :  2770- Indian Standard Specification for Method of Testing Bond in Reinforced   
   Concrete 
IS  :  3025- Indian Standard Specification for Methods of Sampling and Test (Physical and   
   Chemical) for Water used in Industry 
IS  :  3201- Indian Standard Specification for Design and Construction of Pre-cast Concrete  
   Trusses 
IS  :  3370- Indian Standard Specification for Code of Practice for Concrete Structures for   
   Storage of Liquids 
IS  :  3550- Indian Standard Specification for Method of Test for Routine Control for Water   
   used in Industry 
IS  :  3558- Code of Practice for use of Immersion Vibrators for Consolidating Concrete 
IS  :  3590- Indian Standard Specification for Load Bearing Light Weight Concrete Blocks 
IS  :  3696- Safety Code for Scaffolding and Ladders 
IS  :  3812- Indian Standard Specification for Fly Ash for use as Admixture for Concrete 
IS  :  4031- Indian Standard Specification for Method of Tests for Hydraulic Cement 
IS  :  4082- Indian Standard Specification for Recommendation on Stacking and Storage of  
   Construction Materials at site 
IS  :  4090- Indian Standard Specification for Design of Reinforced Concrete Arches 
IS  :  4634- Indian Standard Specification for Method of Testing Performance of Batch-type  
   Concrete Mixes 
IS  :  4656- Indian Standard Specification for Form Vibrators for Concrete 
IS  :  4925- Indian Standard Specification for Concrete Batching and Mixing Plant 
IS  :  4926- Indian Standard Specification for Ready Mixed Concrete 
IS  :  4990- Indian Standard Specification for Plywood for Concrete Shuttering work 
IS  :  4991- Indian Standard Specification for Blast Resistant Design of Structure for   
   Explosion above ground  
IS  :  4995 Part-I&II-Indian Standard Specification for Design of Reinforced Concrete   
   Bins for the Storage of Granular and Powdery Materials 
IS  :  4998- Indian Standard Specification for Design of Reinforced Concrete Chimneys 
IS  :  5512- Indian Standard Specification for Flow Table for use in Tests of Hydraulic   
   Cement and Pozzolanic Materials 
IS  :  5513- Indian Standard Specification for Vicat Apparatus. 
IS  :  5515- Indian Standard Specification for Compaction Factor Apparatus 
IS  :  5751- Indian Standard Specification for Precuts Concrete Coping Blocks 
IS  :  5816- Indian Standard Specification for Method of Test for Splitting Tensile Strength of  
   Concrete Cylinders 
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IS  :  5891- Indian Standard Specification for Hand Operated Concrete Mixers 
IS  :  6452- Indian Standard Specification for High Alumina Cement for Structural Use 
IS  :  6909- Indian Standard Specification for Supersulphated Cement 
IS  :  6923- Indian Standard Specification for Method of Test for Performance of Screed   
   Board Concrete Vibrators 
IS  :  6925- Indian Standard Specification for Method of Test for Determination of Water   
   Soluble chloride in Concrete Admixtures 
IS  :  7242- Indian Standard Specification for Concrete Spreaders 
IS  :  7246- Indian Standard Specification for Table Vibrators for Consolidating Concrete 
IS  :  7251- Indian Standard Specification for Concrete Finishers 
IS  :  7320- Indian Standard Specification for Concrete Slump Test Apparatus 
IS  :  7861 Part-I&II-Indian Standard Specification for Recommended Practice for    
   Extreme Weather Concreting 
IS  :  7969- Safety Code for Storage and Handling of Building Materials 
IS  :  8041E-Indian Standard Specification for Rapid Hardening Portland Cement 
IS  :  8112- Indian Standard Specification for high strength Ordinary Portland Cement 
IS  :  8142- Indian Standard Specification for Determining Setting time of Concrete by   
   Penetration Resistance 
IS  :  8989- Safety Code for Erection of Concrete Framed Structures 
IS  :  9013- Indian Standard Specification for Method of Making, Curing and Determining   
   Compressive Strength of Accelerated-cured Concrete Test Specimens 
IS  :  9077- Code of Practice for Corrosion Protection of Steel Reinforcement in RB and   
   RCC Construction 
IS  :  9103- Indian Standard Specification for Admixtures for Concrete 
IS  :  10262-Recommended Guidelines for Concrete Mix Design. 
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TECHNICAL SPECIFICATION FOR 
EARTHWORK IN EXCAVATION AND BACKFILLING 

 
 
1.0.0. SCOPE 
 
 This specification covers excavation in all types of soil, soft and decomposed rock not requiring 

blasting, shoring, dewatering, filling around foundations and to grade, compaction of fills and 
approaches, protective fencing, lighting, etc. relevant to structures and locations covered under the 
scope of this contract. 

 
2.0.0 GENERAL 
 
2.1.0 Work to be provided for by the Contractor. 
 The work to be provided for by the Contractor, unless specified otherwise, shall include but not be 

limited to the following: 
 

a) Furnish all labour, supervisions, services including facilities as required under statutory labour 
regulations, materials, scaffolds, equipment, tools and plants, transportation, etc. required for 
the work. 

 
b) Prepare and submit working drawings showing the approaches, slopes, berms, shoring, sumps 

for dewatering, including drains and outfall for drainage, space for temporary stacking of spoils, 
disposal area, fencing, etc. and all other details as may be required by the Engineer-in-Charge. 

 
c) To carry out sampling and testing and submit to the Engineer-in-Charge, results of soil 

compaction tests if required by the Engineer-in-Charge to assess the degree of compaction. 
 

d) Construction, maintenance and removal after completion of Magazine of proper capacity as 
well as design for storing of explosives required for blasting work to be carried out under the 
scope of this tender. 

 
2.2.0 Work to be provided for by others 
  

No work under this specification will be provided by any agency other than the Contractor unless 
specifically mentioned elsewhere in the Contract. 

 
2.3.0 Codes and Standards 
  

All work under this specification, unless specified otherwise, shall conform to the latest revision and/or 
replacement of the following or any other Indian Standard Specifications and Codes of Practice. In 
case any particular aspect of work is not covered specifically by Indian standard specification and any 
other standard practice as may be specified by the Engineer-in-Charge shall be followed. 

 
 IS: 3764   : Indian Standard for Safety Code for Excavation work 
 IS: 1200 (Part-I)  : Indian Standard Method of Measurement of Building and Civil Engineering 

work. Part -I   : Earthwork. 
IS: 4701: Indian Standard Code of Practice for Earthwork on Canals. 

 
2.4.0. Conformity with Designs 
  

The Contractor is to carry out the work as per the drawings issued to him and/or Contractor's drawings 
which are approved by the Engineer-in-Charge and/or the Engineer-in-Charge's instructions. 
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2.5.0. Materials to be used 
 
2.5.1. General 
  

All materials required for the work shall be of best commercial variety and approved by the Engineer-in-
Charge. 

 
2.5.2. Borrow Material 
  

Borrow material required for back-filling shall be excavated from approved locations and levels and 
shall consist of material, approved by the Engineer-in-Charge, free from roots, vegetation, decayed 
organic matter, harmful salts and chemicals, free from lumps and clods. If specified, clean graded sand 
free from harmful and deleterious material from approved quarries, shall be used as fill material. 

 
2.6.0 Quality Control 
  

The Contractor shall establish and maintain quality control for the various aspects of the work, method, 
materials and equipment used. The Quality control operation shall include but not be limited to the 
following items of work: 

 
a) Lines, Levels and Grades:  
 

i) Periodic surveys 
ii) Establishment of markers, Boards etc. 

 
b) Back-filling: 
 

i) Checking the quality of fill material 
ii) Checking moisture content of the back fill 
iii) Checking the degree of compaction 

 
3.0.0 EXECUTION 
 
3.1.0 Setting Out: Within 15 days of award of Contract, the Contractor will prepare and submit to the 

Engineer-in-Charge, detailed drawings of the excavation work as proposed to be executed by him 
showing the dimensions as per drawings and specification adding his proposals of slopes, shoring, ap-
proaches, dewatering sumps, berms, etc. On receiving the approval from the Engineer-in-Charge with 
modifications and corrections, if necessary, the Contractor will set out the work from the control points 
furnished by the Engineer-in-Charge and fix permanent points and markers for ease of future checking. 
These permanent points and markers will be fixed at intervals prescribed by the Engineer-in-Charge 
and checked by the Engineer-in-Charge and certified by him after which the Contractor will proceed 
with the work. It should be noted that this checking by the Engineer-in-Charge prior to start of the work 
will in no way absolve the Contractor of his responsibility of carrying out the work to true lines levels 
and grades as per drawing and subsequent corrections, if necessary, to be carried out free of cost to 
the Owner in case any errors are noticed in the contractor's work at any stage. 

 
3.2.0 Initial Levels: Initial levels of the ground either in a definite grid pattern or as directed by the Engineer-

in-Charge will be taken by the Contractor jointly with the Engineer-in-Charge over the original ground 
prior to starting actual excavation work and after setting out. These initial levels will be used for prepar-
ing cross-sections for volume measurement or for cross-checking the depths obtained from tape 
measurements. 
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 All records of levels, measurements etc. and also any drawing cross section etc. made therefrom, shall 
be jointly signed by the authorised representative of the contractor and the Engineer-in-Charge before 
the commencement of work and they shall form the basis of all payments in future. 

3.3.0 Clearing and Grubbing etc. 
  

The area to be excavated shall be cleared out of fences, trees, logs, stumps, bush, vegetation, rubbish, 
slush, etc. and levelled up. Trees upto 300mm girth shall be uprooted. Trees above 300mm girth to be 
cut, shall be approved by the Engineer-in-Charge and then marked. Felling of trees shall include taking 
out roots upto 600mm below ground level or 150mm below formation level whichever is lower. After the 
tree is cut and roots taken out the pot-holes formed shall be filled with good earth in 250mm layers and 
consolidated unless directed by the Engineer-in-Charge otherwise. The trees shall be cut in suitable 
pieces as instructed by the Engineer-in-Charge. 

 Before earthwork is started, all the spoils and unserviceable materials and rubbish shall be burned or 
removed from the site to approved disposal areas as may be specified. Ash shall be spread or 
removed. Useful materials, saleable timber, firewood, etc. shall be the property of the Owner and shall 
be stacked properly at the work site in a manner as directed by the Engineer-in-Charge. 

 
3.4.0 Classification 
  

All earthwork shall be classified under the following categories: 
 

a) Ordinary Soil 
   

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

 
b) Hard Soil 
   
 This shall include: 
 

i) stiff heavy clay, hard shale, on compact murrum requiring grafting tool or pick or both and 
shovel, closely applied. 

ii) gravel and cobble stone having maximum diameter in any one direction between 75 and 
300 mm; 

iii) soling of roads, paths, etc., and hard core; 
iv) macadam surfaces such as water bound, and bitumen/tar bound; 
v) lime concrete, stone masonry in lime mortar and brick work in lime/cement mortar, below 

ground level; 
vi) soft conglomerate, where the stones may be detached from the matrix with picks; and 
vii) generally any material which requires the close application of picks, or scarifies to loosen 

and not affording resistance to digging greater than the hardest of any soil mentioned in (i) 
and (vi) above. 

 
 
c) Soft and Decomposed Rock This shall include: 

 
i) Limestone, sandstone, laterite, hard conglomerate or other soft or disintegrated rock which 

may be quarried or split with crowbars; 
ii) unreinforced cement concrete which may be broken up with crowbars or picks and stone 

masonry in cement mortar below ground level; 
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iii) boulders which do not require blasting having maximum diameter in any direction of more 
than 300mm  found lying loose on the surface or embedded in river bed, soil, talus, slope 
wash and terrace materials of dissimilar origin; and 

iv) any rock which in dry state may be hard,  requiring blasting, but which when wet becomes 
soft and manageable by means other than blasting. 

 
d) Hard Rock (requiring blasting) 
  This shall include: 
 

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

ii) reinforced cement concrete (reinforcement cut through but not separated from the 
concrete) below ground level; and 

iii) boulders requiring blasting. 
 

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

 In case of any dispute regarding classification, the decision of the Engineer-in-Charge   shall 
be final. 

 
3.5.0 Excavation for Foundations and Trenches 
 
3.5.1 General 
  

All excavations shall be done to the minimum dimensions as required for safety and working facility. 
Prior approval of the Engineer-in-Charge shall be obtained by the Contractor, in each individual case, 
for the method he proposes to adopt for the excavations including dimension, side slopes, shoring, 
dewatering, disposal, etc. This approval, however, shall not in any way make the Engineer-in-Charge 
responsible for any consequent loss or damage. The excavation must be carried out in the most 
expeditious and efficient manner. 

  
All excavation in open cuts shall be made true to line, slopes and grades shown on the drawing or 
directed by the Engineer-in-Charge. No material shall project within the dimension of minimum 
excavation lines marked. Boulders projecting out of the excavated surfaces shall be removed, if in the 
opinion of the Engineer-in-Charge they are likely to be a hindrance to the workers. 

  
Method of excavation shall be in every case subject to the approval of the Engineer-in-Charge and the 
Contractor shall ensure the stability and safety of the excavation, adjacent structures, services and 
works. 

  
The Contractor shall have full responsibility of the stability of the excavation and safety of the workmen. 
If any slip occurs, the Contractor shall remove all slipped material from the excavated pit. 

  
All loose boulders, semi-detached rocks, not directly in excavation but so close to the area to be 
excavated as to be liable, in the opinion of the Engineer-in-Charge, to fall or otherwise endanger the 
workmen, equipment of the work, etc., shall be stripped  off and removed away from the areas of 
excavation. The method used shall be such as not to shatter or render unstable or unsafe the portion 
which was originally sound and safe. Any materials not requiring removal as contemplated in the work, 
but which, in the opinion of the Engineer-in-Charge, is later to become loose or unstable shall also be 
promptly and satisfactorily removed as directed by the Engineer-in-Charge. 
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Prior to starting the excavation, the ground level at the location shall be checked jointly with the 
Engineer-in-Charge. 

 
 The rough excavation may be carried upto a maximum depth of 150mm above the final level. The 

balance shall be excavated with special care. If directed by the Engineer-in-Charge, soft and 
undesirable spots shall be removed even below the final level. The extra excavation shall be filled up 
as instructed by the Engineer-in-Charge and the Contractor shall be paid for the extra excavation and 
the filling at the appropriate item rates. 

  
If the excavation  is done to a depth greater than that shown on the drawing, or directed by the 
Engineer-in-Charge, due to the Contractor’s fault, the excess depth shall be filled up to the required 
level at the latter's cost (with cement concrete not leaner than 1:4:8 ordinary concrete or richer) as 
directed by the Engineer-in-Charge in each individual case. 

  
In formation of rock requiring blasting, those overcuts which are unavoidable will be made up by 
ordinary cement concrete 1:2:4 which will be paid for under appropriate rate, provided this overcut is 
not due to negligence of the Contractor. The decision of the Engineer-in-Charge as to the admissibility 
of such overcut for payment will be final. All excavated materials such as hard rock, boulders, bricks, 
dismantled concrete blocks, etc. shall be stacked separately as directed by the Engineer-in-Charge and 
shall be the property of the Owner. 

 
3.5.2. Excavation in Ordinary Soil, Hard Soil and Soft and Decomposed Rock 
  

The excavation in ordinary soil, hard soil, soft and decomposed rock will be carried out as per the 
approved proposal, modified and corrected where necessary by the Engineer-in-Charge. The work will 
be carried out in a workmanlike manner without endangering the safety of nearby structures/services or 
works and without causing hindrance to other activities in the area. As the excavation reaches the 
required dimensions, lines, levels and grades, the work will be checked by the Engineer-in-Charge 
thoroughly and the balance work will be carried out carefully to avoid any over- excavation. On 
completion, the work will be finally checked and approved by the Engineer-in-Charge. In certain cases, 
where deterioration of the ground, upheaval, slips, etc. are expected, the Engineer-in-Charge may 
order to suspend the work at any stage and instruct the Contractor to carry out the balance work just 
before the foundation work of the structure can be started. No extra will be paid to the Contractor for 
such unavoidable temporary suspension of work. 

 
3.5.3. Excavation in Hard Rock 
  

In case where excavation, both in ordinary soil and hard rock, are involved, the ordinary soil comprising 
of soft, hard and dense soils (including laterite formations) and rock including weathered rocks, lateritic 
rocks, etc. which can be excavated without blasting, shall be completely stripped off and the levels of 
the hard rock surface shall be taken to enable measurements. Further work in hard rock shall be 
resumed after clearance from the Engineer-in-Charge. 

  
Personnel deployed for rock excavations shall be protected from all hazards such as loose 
rock/boulder rolling down and from general slips of excavated surfaces where the excavated surface is 
such that it is not stable against sliding, necessary supports, props, bracings or bulkheads shall be 
provided and maintained during the period of construction. Where danger exists of loose rock/boulder 
falling from the excavated surfaces deeper than 2 meters, steel mesh anchored to the lower edge of 
excavation and extending over and above the rock face, adequate to retain the dislodged material shall 
be provided and maintained. 
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In case where blasting, though otherwise required, is prohibited for any reasons, the excavation shall 
be carried out by chiseling, wedging or any other approved method and payment appropriate to 
blasting shall be made, unless otherwise mentioned in the Schedule. 

 
3.5.4. Blasting 
 
3.5.4.1 General 
  

Storage, handling and use of explosives shall be governed by the current explosive rules laid down by 
the Central and the State Governments. The Contractor shall ensure that these rules are strictly 
adhered to. The following instruction, wherever found in variance with the above rules, shall be 
considered as superseded by the above rules. 

  
No child under the age of 16 and no person who is in a State of intoxication shall be allowed to enter 
the premises where explosives are stored nor they shall be allowed to handle the explosives. 

 
3.5.4.2 Storage of Explosive 
  

Storage of explosives shall be governed by the current Explosive Rules, Explosives shall be stored in a 
clean, dry, well ventilated magazine to be specially built for the purpose. Under no circumstances 
should a magazine be erected within 400mm of the actual work site or any source of fire. A space 
surrounding the magazine shall be fenced in. The ground inside the fence shall be kept clear and free 
from trees, bushes etc. The admission to this fenced space shall be by one gate only and no person 
shall be allowed inside this fence without permission of the Officer-in- charge. The clear space between 
the fence and the magazine shall not be less than 90m. The magazine shall be perfectly well drained. 

  
Two lightning conductors shall be provided to the magazine, one at each end. The lightning conductors 
shall be tested once in every year. 

  
Fuses and detonators shall be stored in separate magazines. However, detonators can be kept in an 
annex adjoining the magazine provided that their number does not exceed 25,000 and that the annex 
is so constructed that not less than 60 cm masonry and 100 cm of air space shall intervene between 
any detonators in such annex and the interior of the main magazine. Cases containing explosives are 
not to be opened in a magazine. Explosive in open cases are not to be received into a magazine. 
Explosives which appear to be in a damaged or dangerous condition are not to be kept in any 
magazine, but must be removed without delay to a safe distance and destroyed. 
 
Artificial light is not to be allowed in any magazine. No smoking shall be allowed within 100 m of a 
magazine. 
 
Magazine shoes without nails shall be used while entering the magazine. The mallets, levers, wedges 
etc. for opening barrels or cases are to be of wood. Inside a magazine the cases of explosives are to 
be carried by hand and shall not be rolled or dragged. Explosives which have been issued and returned 
to the magazine are to be issued first; otherwise those which have been longest in store are to be 
issued first. 

  
Cases of explosives must be kept clear of the walls and floors for free circulation of air on all sides, 
special care is to be taken to keep the floor free from grains of powder or portions of explosive matter 
fallen on the floors due to leakage of cases etc. 

  
The magazine shall not be opened during any dust storm or thunderstorm nor any person shall be 
allowed in the vicinity of the magazine. 
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All magazines shall be officially inspected at definite intervals and a record kept of the results of such 
inspections. 

 
3.5.4.3. Carriage of Explosives Detonators and explosives shall be transported separately to the blast site. 

Explosive shall be kept dry and away from the direct rays of the sun, naked lights, steam pipes or 
heated metal and other sources of heat. Before explosives are removed, each cage or package is to be 
carefully examined to ascertain that it is properly closed and shows no sign of leakage. 

  
No person except the driver shall be allowed to travel on a vehicle conveying explosives. No carriage 
or vessel shall be used for transporting explosives unless all iron or steel therein with which a package 
containing any explosive is likely to come in contact is effectually covered with lead, leather, wood, 
cloth or other suitable material. No lights shall be carried on the vehicle carrying explosives. 

  
No operation connected with the loading, unloading and handling of explosives shall be conducted after 
sunset. 

 
3.5.4.4. Use of Explosives 
  

The Contractor shall appoint an agent who shall personally superintend the firing and all operations 
connected therewith. The contractor shall satisfy himself that the person so appointed is fully 
acquainted with the responsibilities imposed on him. 

  
Holes for charging explosives shall be drilled with Pneumatic drills, the drilling pattern being so planned 
that the rock pieces after blasting will be suitable for handling. 

 The hole diameter shall be of such a size that cartridges can easily pass down them and undue force is 
not required during charging. Charging operations shall be carried out by or under the personal 
supervision of the shotfirer. Wrappings shall never be removed from explosive cartridges. Only wooden 
rods shall be used for loading and stemming shotholes. Only one cartridge at a time shall be inserted 
and gently passed home with the wooden tamping rod. 

  
Only such quantities of explosives as are required for the particular amount of work to be done shall be 
brought to the works. Should any surplus remain when all the holes have been charged, it shall be 
carefully removed to a point at least 300 m from the firing point. 

 
 The explosives shall be fired by means of an electric detonator placed inside the cartridge. For 

simultaneous firing of a number of charges the electric detonators shall be connected with the exploder 
through the shotfiring cable in a simple series circuit. Due precautions shall be taken to keep the firing 
circuit insulated from the ground, bare wires, rails, pipes or any other path of stray current and to keep 
the lead wires short circuited until ready to fire. Any Kinks in detonator leading wire shall be avoided. 

  
For simultaneous firing of a large number of shotholes, use of cordtex may be done. Cordtex shall be 
initiated by an electric detonator attached to its side with adhesive tape, connecting wire or string. 

 All connections shall be made by the authorised shotfirer himself. The shotfiring cable shall not be 
dragged along the ground to avoid possible damage to the insulation. The shotfiring cable shall be 
tested for continuity and possible short circuiting before it is used each time. 

  
The shotfirere shall always carry the exploder handle on his person until he is ready to fire shots. The 
number of shots fired at a time shall not exceed the permissible limits. 

 Blasting shall only be carried out at certain specified times to be agreed jointly by the contractor and 
the Engineer-in-Charge. 

  
 Before any blasting is carried out, it shall be ensured that all workmen, vehicles and equipment on the 

site are cleared from an area of minimum 300 meter radius from the firing point, or as required by 
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statutory regulations, at least ten minutes before the time of firing by sounding a warning siren. The 
area shall be encircled by red flags. 

  
At least five minutes after the blast has been fired in case of electric firing or as stipulated in the 
regulations the authorised shotfirer shall return to the blast area and inspect carefully the work and 
satisfy himself that all charged holes have exploded. Cases of misfired unexploded charges shall be 
exploded by drilling a parallel fresh hole not less than 600 mm from the misfired hole and by exploding 
a new charge. The authorised shotfirer shall be present during removal of the debris liable to contain 
unexploded explosives near the misfired hole. The workmen shall not return to the site of firing until at 
least half an hour after firing. 

  
When blasting is conducted in the neighborhood of roads, structures, buildings etc. controlled blasting 
has to be carried out by drilling shallow shotholes and filing the same with light charge of explosive. 
 

 Adequate safety precautions as per building bye-laws, safety code, statutory regulations etc. shall be 
taken during blasting operations. 

 
3.5.5 Disposal 

 
The excavated spoils will be disposed of in any or all the following manners:- 
 
a) By using it for backfilling straightway. 
 
b) By stacking it temporarily for use in backfilling at a later date during execution of the Contract. 
 
c)  

i) By either spreading.   Or 
ii) By spreading and compacting at designated disposal areas. 

     
 d) By selecting the useful material and stacking it neatly in areas designated by the Engineer-In-

 Charge for use in backfilling by some other agency. 
 
3.5.6. Disposal of Surplus 
  

All surplus material from excavation shall be carried away from the excavation site to designated 
disposal area selected by the Engineer-in-Charge. 

  
All good and sound rock excavated from the pits and all assorted materials of dismantled structures 
shall be the property of the Owner and if the Contractor wants to use it, he shall have to obtain it from 
the Engineer-in-Charge at a mutually agreed rate for the same. 

  
All sound rock and other assorted materials like excavated bricks, etc. shall be stacked separately and 
shall be measured in stacks deducting 30% volumetric measure for voids. 

 
3.5.7. Protection 
  

The Engineer-in-Charge shall be notified by the Contractor as soon as the excavation is expected to 
be completed within a day so that it may be inspected by him at the earliest. Immediately after 
approval of the Engineer-in-Charge, the excavation must be covered up in the shortest possible time. 
But, in no case the excavation shall be covered up or worked on before approval and measurement by 
the Engineer-in-Charge.  
Excavated material shall be placed beyond 1.5 meters from the edge of the pit or trench or half the 
depth of the pit or trench whichever is more or further away if directed by the Engineer-in-Charge. 

  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 187 of 281



 

Excavation shall not be carried out below the foundation level of structure close by until required 
precautions have been taken. 

  
Adequate fencing is to be made enclosing the excavation. 

  
The Contractor shall protect all under-ground services exposed by excavation. The Contractor shall 
also divert all surface drains, etc. affected by the excavation to maintain the working area neat and 
clean. 

 
3.5.8 Dewatering 
  

All excavations shall be kept free of water and slush. Grading in the vicinity of excavations shall be 
controlled to prevent surface water running into excavated areas. The Contractor shall remove by 
pumping or other means approved by the Engineer-in-Charge any water inclusive of rain water and 
subsoil water accumulated in excavation and keep the trench dewatered until the construction of 
foundation structure and backfilling are complete in all respects. (except where such dewatering would 
need installation of well points or deep wells for which separate payment will be made) Sumps made 
for dewatering must be kept clear of the foundations. Method of pumping shall be approved by the 
Engineer-in-Charge but in any case, the pumping arrangement shall be such that there shall be no 
movement of subsoil or blowing in due to differential head of water during pumping. 

  
If necessary, the Engineer-in-Charge may direct the Contractor to continue dewatering beyond his 
original or extended contract period in which case he will be paid separately for dewatering as per 
terms mentioned elsewhere under payment and measurement, provided the Contractor has completed 
all the work satisfactorily. 

 
3.5.9 Timber Shoring 
  

Timber Shoring made out of approved quality of timber  shall be `close or `open' type, depending on 
the nature of soil and the depth of pit or trench and the type of timbering shall be determined by the 
Engineer-in-Charge. It shall be the responsibility of the Contractor to take all necessary steps to 
prevent the sides of trenches and pits from collapsing. 

 
3.5.9.1. Close Timbering 
  

Closing timbering shall be done by completely covering the sides of the trenches and pits generally 
with short, upright members called polling boards'. These shall be of minimum 250 x 40 mm sections 
as directed by the Engineer-in-Charge. The boards shall generally be placed in position vertically in 
pairs, one board on each side of cutting, and shall be kept apart by horizontal walers of strong wood at 
maximum 1.2 meters spacing, cross strutted with ballies or as directed by the Engineer-in-Charge. The 
length of the bally struts shall depend on the width of the trench or pit. 

  
In case where the soil is very soft and loose, the boards shall be placed horizontally against the sides 
of the excavation and supported by vertical, which shall be strutted to similar timber pieces on the 
opposite face of the trench or pit. The lowest board supporting the sides shall be taken into the ground. 
No portion of the vertical side of the trench or pit shall remain exposed, so that the earth is not liable to 
slip out. 

  
The withdrawal of the timber shall be done very carefully to prevent the collapse of the pit or trench. It 
shall be started at one end and preceded systematically to the other end. Concrete or masonry shall 
not be damaged during the removal of the timber. No claim shall be entertained for any timber which 
cannot be withdrawn and is lost or buried. 

 
3.5.9.2 Open Timbering 
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In the case of open timbering, the entire surface of the side of trench pit is not required to be covered. 
The vertical board of minimum 250 mm width and minimum 40 mm depth shall be spaced sufficiently 
apart to leave unsupported strips of maximum 500 mm average width. The detailed arrangement, sizes 
of the timber and the distances apart shall be subject to the approval of the Engineer-in-Charge. In all 
other respects, specification for close timbering shall apply to open timbering.  

 
3.6.0 Treatment of Slips 
  

The Contractor will take all precaution to avoid high surcharges and provide proper surface drainage to 
prevent flow of water over the sides. These precautions along with proper slopes, berms, shoring and 
control of ground water should cause no slips to occur. If however slips do occur due to causes beyond 
the control of the Contractor, the same shall be removed by him and payment shall be made to him on 
appropriate item rate of earthwork. Slips caused due to negligence of the Contractor will be cleared and 
back-filled later by him at his own expenses. 

 
 
3.7.0 Back-filling 
 
3.7.1 General 
  

The material used for backfilling shall consist of material, approved by the Engineer-in-Charge obtained 
directly from nearby areas where excavation work by the same agency is in progress, from temporary 
stack of excavated spoils or from borrow pits from selected areas designated by the Engineer-in-
Charge. The material shall be free from lumps and clods, roots and vegetation, harmful salts and 
chemicals, organic materials, etc. 

  
In certain locations, the Engineer-in-Charge may direct sand fillings. The sand should be clean, well 
graded and be of quality normally acceptable for use in concrete. 

 
3.7.2 Filling and compaction in Pits and Trenches around Structures 
  

As soon as the work in foundations has been accepted and measured, the spaces round the founda-
tion structures in pits and trenches shall be cleared of all debris, bricks bats, mortar droppings, etc., 
and filled with earth in layers not exceeding 250 mm in loose thickness each layer being watered, 
rammed and properly compacted to the satisfaction of the Engineer-in-Charge. Earth shall be rammed 
with approved mechanized compaction machine. Usually, no manual compaction shall be allowed 
unless specifically permitted by the Engineer-in-Charge. The final surface shall be trimmed and levelled 
to proper profile as desired by the Engineer-in-Charge. 

  
Since the degree of compaction depends on the moisture content of the soil, a close watch should be 
kept on it and corrections done to optimize the moisture content. 

 
3.7.3 Plinth Filling 
  

The plinth shall be filled with earth in layers not exceeding 250 mm in loose thickness, watered and 
compacted with approved compaction machine or manually, if specifically permitted by the Engineer-in-
Charge. When the filling reaches the finished level, the surface shall be flooded with water for at least 
24 hours, allowed to dry and then rammed and compacted, in order to avoid any settlement at a later 
stage. The finished level of the filling shall be trimmed to the the slope intended to be given to the floor. 

 
3.7.4 Filling in Trenches for Water Pipes and Drains 
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Earth used for filling shall be free from salts, organic or other foreign matter. All clods of earth shall be 
broken or removed. Where excavated material is mostly rock, the boulders shall be broken into pieces 
not  bigger than 150 mm size in any direction, mixed with fine material consisting of disintegrated rock, 
murrum or earth as available, so as to fill up the voids as far as possible and then the mixture used for 
filling. 

  
Filling in trenches for pipes and drains shall be commenced as soon as the joints of pipes and drains 
have been tested and passed. 

  
Where the trenches are excavated in soil, the filling shall be done with earth on the sides and top of 
pipes in layers not exceeding 150 mm, watered, rammed and compacted taking care that no damage is 
caused to the pipe below. 

  
In case of excavation of trenches in rock, the filling upto a depth of 300 mm or the diameter of the pipe 
whichever is more, above the crown of pipe or barrel shall be done with fine materials such as earth, 
murrum, disintegrated rock or ash according to the availability at site. The remaining filling shall be 
done with rock filling of boulders of size not exceeding 150 mm mixed with fine material as available to 
fill up the voids, watered, rammed and compacted. 

 
 
3.7.4 Filling in Disposal Area 
  

Surplus material from excavation which is not required for backfilling will be disposed of in designated 
disposal areas. The spoils shall not be dumped haphazardly but should be spread in layers 
approximately 250 mm thick when loose and compacted with the help of compacting equipment. In 
wide areas rollers will be employed and compaction done to the satisfaction of the Engineer-in-Charge 
at the optimum moisture content which shall be checked and controlled by the Contractor. 

  
In certain cases the Engineer-in-Charge may direct disposal without compaction which can be done by 
tipping the spoils from a high bench neatly maintaining always a proper level and grade of the bench. 

 
3.8.0 Approaches and Fencing 
  

The Contractor should provide and maintain proper approaches for workmen and for inspection. The 
roads and approaches around the excavated pits should be kept clear at all times so that there is no 
hindrance to the movement of men, material and equipment of various agencies connected with the 
project. Sturdy and elegant fencing is to be provided around the top edge of the excavation as well as 
the bottom of the fill at the surplus disposal area where dumping from a high bench is in progress. 

 
3.9.0 Lighting 
  

Full scale area lighting is to be provided if night work is permitted or directed by the Engineer-in-
Charge. If no night work is in progress, red warning lights should be provided at the corners of the 
excavated pit and the edges of the fill. 

 
4.0.0 TESTING AND ACCEPTANCE CRITERIA 
 
4.1.0 Excavation 
  

On completion of excavation, the dimensions of the pits will be checked as per the drawings after the 
pits are completely dewatered the work will be accepted after all undercuts have been set right and all 
over excavations filled back to required lines, levels and grades by placing ordinary concrete of 1:4:8 
proportion and/or richer and/or by compacted earth, as directed by the Engineer-in-Charge, at the 
Contractor's cost. The choice of grade of concrete will be a matter of unfettered discretion of the 
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Engineer-in-Charge. Over excavation of the sides will be made good free of cost by the Contractor 
while carrying out the back-filling. The excavation work will be accepted after the above requirements 
are fulfilled and all temporary approaches encroaching inside the required dimension of the excavation 
have been removed. 

 
4.2.0 Back-filling 
  

The degree of compaction required will be as per the stipulation laid down in IS : 4701. If not otherwise 
mentioned in the Schedule and the actual method of measuring the compaction achieved will be as 
decided by the Engineer-in-Charge. The work of back- filling will be accepted after the Engineer-in-
Charge is satisfied with the degree of compaction achieved. 
 

 
5.0.0 INFORMATION TO BE SUBMITTED 
 
5.1.0 with Tender 

 
Details of Equipment proposed to be used for excavation, backfilling and compaction have to be 
submitted along with the tender. 

 
 
5.2.0 after Award 
  

After award of the Contract the successful tenderer shall submit the following for approval and 
adoption: 

 
a) Within 30 days of Award of the Contract, the Contractor shall submit a detailed program of the 

work as proposed to be executed giving completion dates of excavation of the various 
foundations and the time required for back-filling and compaction after completing the founda-
tion for structures. In case the Earthwork Contractor is also the agency for the foundation work, 
the Earthwork program is to be connected with the foundation program. The program should 
also show how the excavation and back-filling quantities will be balanced, minimizing 
temporary stacking of spoils. It is to be noted that the Engineer-in-Charge even after initial 
approval of the program, may instruct to enhance or retard the progress of work during the 
actual execution, in order to match with the progress of foundations without attracting any 
claims from the Contractor. The initial program being submitted by the Contractor should have 
sufficient flexibility to take care of such reasonable variations. 

 
 b) Within 15 days of award, the Contractor shall submit drawings showing details of slopes, 

shorings, approaches, sump pits, dewatering lines, fencing etc. for approval of the Engineer-in-
Charge for adoption. 

 
6.0.0 RATES 
  

The rates for the items shall include cost of all materials consumed in the works, hire charges of 
materials, tools and plant, cost of labour, insurance, all transport, taxes, royalties, security and safety 
arrangements, supervision, profit etc. The rates of excavation shall also include the cost of dewatering 
and stacking the excavated spoils properly within a lead of 30M, unless otherwise mentioned in the 
Schedule of items. 

  
The Contractor will have to give a rebate if the excavated earth is directly used for back-filling 

 Where back-filling is to be done with sand, it shall be of good quality from quarries approved by the 
Engineer-in-Charge. The rate shall include all operations including the cost of sand. 
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In case the Contractor is required to continue dewatering of the excavated pits beyond the period of the 
contract, original or extended, he will be paid separately for it as per the schedule of items only for the 
period beyond the final terminal date of the contract. The rate will be complete in all respects including 
the cost of consumable, if any. 

 
7.0.0 MEASUREMENTS 
 
7.1.0 Clearing and Grubbing 
  

No separate measurement shall be done for this item for the purpose of payment in general except for 
cutting of trees having girth more than 30 cms. and works connected to this. 

 
7.2.0 Excavation 
  

Actual quantity of excavation required and approved by the Engineer-in-Charge shall be measured in 
Cu.M. No extra shall be paid for keeping the excavations dewatered as required for completion of the 
structure to come in. Necessary disposal of the spoils as described in the schedule of items shall be 
included in the quoted rate. 

 
7.3.0 Shoring 
  

The actual effective area of shoring as approved by the Engineer-in-Charge, shall be measured in Sq. 
M. All planks, walling, verticals, struts, props and all other materials as required for the shoring and 
subsequent safe dismantling and removal shall be included in the rates quoted. 

 
7.4.0 Back-filling 
 
7.4.1 With Assorted Earth from Excavations for Foundations, Trenches etc. 
  

Actual quantity of consolidated back fill shall be measured in Cu. M. The cost of lead, lift, etc. shall be 
as per schedule of items and included in the rate quoted. 

 
7.4.2 With Earth from borrow pits and stacks 
  

Actual quantity of consolidated back-filling or actual quantity of excavation in the borrow pits, or the 
excavated volume  of the stack with a deduction of 30% for voids, in case filling is done by earth from 
stack, whichever is less, shall be paid in Cu. M. The lead, lift, etc. as mentioned in the Scheduled of 
Items shall be included in the rates quoted. 

 
7.4.3. Sand filling 
  

Actual quantity of consolidated sand filling shall be measured in Cu. M. The rate shall include cost of 
sand and all necessary works for execution of the items. 

 
7.5.0 Leads and Lifts 
  

The leads for excavation and/or back-filling will be measured between the centroid of the actual 
disposal area and that of the plan of the pit. The distance between these two points will be measured 
along the shortest practicable haulage path as decided by the Engineer-in-Charge. 

  
Lifts will be measured vertically between the average ground level from where the pit excavation was 
started and the bottom level of the excavated pit. Level lines corresponding to the stages where lifts 
become payable will be drawn on the cross section of the pit and the volumes of excavation contained 
between these horizontal planes will be computed and paid according to the corresponding rates. 
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7.6.0 Dewatering 
  

Dewatering for work beyond the Contract period original or extended will be measured on the basis of 
horse power - hour which will be obtained by multiplying the estimated requirement of horse power 
required to run the pumps or actually employed, whichever is less, by the actual hours run, 
approximated to the nearest half hour. 
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TECHNICAL SPECIFICATION OF MASONRY & ALLIED WORK 
 

 
1.0.0 SCOPE 
 This specification covers furnishing, installation, repairing, finishing, curing, protection, maintenance 

and handing over of masonry and allied work for use in structures and locations covered under the 
scope of the Contract. 

 
2.0.0  INSTALLATION 
 
2.1.0   Soling 
 
2.1.1     Brick Soling  
 The ground shall be dressed, consolidated by ramming or by light rolling and a l2 mm thick cushion of 

sand laid.  On the sand cushion the bricks shall be laid with fine joints and placed firmly in position by 
hammering with wooden mallet.  The surface shall be free from undulations.  The 'frog' side shall be on 
the underside.  The joints shall be broken in all direction and bricks cut as required.  The pattern of 
laying and number of layers shall be as per Schedule of Item.  Orientation shall be as desired by the 
Engineer-in-Charge.  After laying of each layer of bricks sand shall be spread over and worked into the 
joints to pack the bricks tight. 

 
2.1.2     Stone Soling 
 The stones for soling shall be selected on the basis of thickness of soling specified in the Schedule of 

Items.  The larger stones shall be laid and the gaps filled by smaller stones.  The interstices shall then 
be firmly packed with sand by flooding with water. 

 
2.2.0     Brick Edging 
 Excavation shall be done close to the brick dimensions and in perfect alignment.  Bricks shall be firmly 

placed by hammering with wooden mallets and sides and joints packed firmly with earth so that the 
edging is not disturbed easily.  Alignment and level shall be acceptable to the Engineer-in-Charge. 

 
2.3.0     Masonry 
 
2.3.1     General 
 All masonry work shall be true to lines and levels as shown on drawings.  All masonry shall be tightly 

built against structural members and bonded with dowels, inserts etc. as shown on drawings. 
 
2.3.2     Mortar 
 Mix for mortar shall be specified in the Schedule of Items. 
 When lime is used hydrated lime shall be mixed with water to form a putty and stored with care to 

prevent evaporation for at least 24 hours before use.  Quick lime shall be slaked with enough water to 
make a cream, passed through a No. 10 sieve and stored avoiding evaporation for seven days before 
use. 

 Lime putty and sand in proper proportion shall be mixed on a water-tight platform with necessary 
addition of water and thoroughly ground in a mortar mill. This mix shall be transferred to a mechanical 
mix, required quantity of cement added and the content mixed for at least 3 minutes.  Mixtures of lime 
putty and sand may be stored avoiding drying out.  For cement sand mortar cement and sand in 
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requisite proportions shall be mixed dry in a mechanical mixer and then water added and mixed further.  
Minimum quantity of water shall be added to achieve working consistency.  

 Surplus mortar droppings from masonry, if received on surface free from dirt may be mixed with fresh 
mortar if permitted by the Engineer-in-Charge who may direct addition of additional cement without any 
extra payment.  No mortar which has stood for more than half an hour shall be used.  

 
2.3.3     Brick Masonry 
 Bricks shall be soaked by submergence in clean water for at least two hours in approved vats before 

use.  Bricks shall be laid in English bond unless specified otherwise. Broken bricks shall not be used.  
Cut bricks shall be used if necessary to complete bond or as closures.  Bricks shall be laid with frogs 
upwards over full mortar beds. Bricks shall be pressed into mortar and tapped into final position so as 
to embed fully in mortar. Inside faces shall be buttered with mortar before the next bricks is placed and 
pressed against it. Thus all joints between bricks shall be fully filled with mortar. Mortar joints shall be 
kept uniformly l0 mm thick. All joints on face shall be raked to minimum l0 mm depth using raking tool 
while the mortar is still green to provide bond for plaster or pointing. Where plaster or pointing is not 
provided, the joints shall be struck flush and finished immediately. Brickwork two bricks thick or more 
shall have both faces in true plane. Brickwork of lesser thickness shall have one selected face in true 
plane.  

 
2.3.4     Exposed Brickwork 
 Brickwork in superstructures which is not covered by plaster shall be as shown on drawing and 

executed by especially skilled mason. Courses shall be truly horizontal and vertical joints truly vertical.  
Wooden straight edges with brick course graduations and position of window sills and lintels shall be 
used to control uniformity of brick courses. Masons must check workmanship frequently with plumb, 
spirit level, rule and string.  All brickwork shall be cleaned at the end of days work. If face bricks are 
specified in the Schedule of Item, the brickwork shall be in composite bricks, with face bricks on the 
exposed face and balance in routine bricks, but maintaining the bond fully. Where face bricks are not 
specified, bricks for the exposed face shall be specially selected from routine 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.  

 
2.3.5 Flyash Brickwork 
 The workmanship shall be as per guideline given for exposed brickwork in clause 2.3.4 and also as per 

manufacturer’s guideline. Work should be done by specialised people with adequate experience in 
such work. The flyash brick to be used for the work should comply the following specifications: 

 
Approximate size: 230 X 150 X 80mm / 230 x 150 x 100mm 

Compressive strength: 7.0N/ sq. mm 

             Water absorption: 8-12% 
Density:   1700kg/m3 

Weight:          

230 X 150 x 80 mm    (weight about 5.0 to 5.2kgs) 
230 X 150 x 100 mm  (weight about 7.20 to 7.5kgs)         

 

Composition: 

(1)Cement OPC 53 Grade    
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(2)Thermal station fly ash    

(3)Crushed sand /stone dust   

Drying shrinkage: 

Maximum average drying test shrinkage 0.035 -0.04% 

 

Reference standards: IS: 4139:1989 & 12894:1990  

2.3.6    Reinforced Brickwork 
 Reinforcements shall be as specified in the Schedule of Items. All reinforcements shall be thoroughly 

cleaned and fully embedded in mortar.  Where M.S. bars are used as reinforcement, these shall be 
lapped with dowels if left in R.C. columns or welded to steel stanchions. 

 
2.3.7    Stone Masonry 
 Stones shall be thoroughly soaked before laying.  Stones shall be laid on their natural quarry beds. 

Individual stones shall be fitted with mallet and properly wedged to reduce thickness of mortar joints. 
Thickness of joint shall be not less than 8 mm and not greater than 25 mm. Al least two stones shall 
run the full width of the wall for every square meter of surface area. 

 
2.3.8  Exposed Stonework 
 Stonework which is to be kept exposed shall be as shown on drawing or described in the Schedule of 

Items. It shall be executed by specially skilled mason. Stones used for exposed face shall be specially 
selected. All exposed stones faces shall be kept clean and free from mortar and pointed up neatly as 
the work proceeds in a manner called for in the drawings or the Schedule of Items or instructions. A 
sample wall, 10 sq.m. in area shall be built and approved by the Engineer-in-Charge and all work shall 
match with this sample. 

 
2.3.9     Composite Masonry 
 Where stonework facing with brick masonry backing is specified the bond between them shall be 

achieved by bond stones of dimensions and frequency as desired by the Engineer-in-Charge. 
 
2.3.10   Expansion & Separation Joints 
 Location of joints shall strictly be as shown on drawings or as instructed by the Engineer-in-Charge. 

Expansion joints shall be as shown on drawings and specified in the Schedule of Items. Expansion joint 
filler boards and sealing strips shall have minimum transverse joints. Transverse joints shall meet the 
approval of the Engineer-in-Charge. 

 Separation joints shall be with standard water proof paper or with alkathene sheets about 1 mm in 
thickness. Length and sealing of laps shall be to the satisfaction of the Engineer-in-Charge. 

 
2.3.11   Moldings, Cornices, drip Course 
 These shall be made as shown in drawings. Bricks or stone shall be cut and dressed as required. If no 

subsequent finish is envisaged, these shall be rubbed to correct profile with carborandum stone. 
 
2.3.12   Curing 
 Masonry shall be cured by keeping it wet for seven days from the date of laying. In dry weather at the 

end of days’ work top surface of masonry shall be kept wet by pounding. 
 
2.3.13   Embedding of fixtures. 
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 All fixtures shall generally be embedded in mortar and masonry units shall be cut as required. 
 
2.3.14   Encasing of Structural Steel 
 This shall be done by building masonry work round flanges, webs etc. and filling the gap between steel 

and masonry by minimum 12 mm thick mortar. Encased members shall be wrapped with chicken wire 
mesh when shown on drawings or instructed by the Engineer-in-Charge. The minimum lap in chicken 
wire mesh shall be 50 mm. 

 
2.4.0     Damp Proof Course 
 Unless otherwise specified Damp-proof course shall be 40 mm thick 'artificial stone' in proportion 1:1-

1/2:3 cement sand stone- chips (10 mm down) with admixture of a waterproofing compound as 
approved by the Engineer-in-Charge.  The percentage of admixture shall be as per manufacturer's 
specifications but not less than 2% by weight of cement. The top surface shall be double chequered 
and cured by ponding for seven days.  

 
2.5.0     Damp Proof Membrane 
 Damp proof treatment using fibre or Hessian base bitumen felt shall be 6, 8 or 10 course treatment as 

specified in IS: 1609. The number of courses shall be as mentioned in the Schedule of Items. 
Sequence or work shall be as directed by the Engineer-in-Charge.  Extreme care shall be taken to 
prevent damage to felt during and after laying.  The Contractor shall be obliged, at his own expense, to 
rectify any leakage appearing within 5 years of installation by removing and renewing the coats at the 
point of leakage.  

 Where shown on drawing, damp proof membrane with one layer bitumen paper or one layer alkathene 
sheet shall be laid with minimum 150mm lap under slabs on grade.  

 
3.0.0.    RATES 
 Rates shall be unit rates for the complete work as detailed out in the Specification unless any particular 

portion is specifically excluded in the Schedule of Items. 
 
4.0.0.    METHOD OF MEASUREMENT 
 
4.1.0     Soling 
 Soling of different types as enumerated in the Schedule of Items shall be measured on actual area 

basis. Deductions shall not be made for areas less than 0.1 Sq.M. 
 
4.2.0     Brick Edging 
 Edging shall be measured on running length unless included in other relevant items. 
 
4.3.0     Masonry 
 
4.3.1     Thickness of brick walls shall be measured in nominal brick sizes. 
 
4.3.2     For masonry work exceeding 150 mm in thickness, actual volume of work shall be measured and 

deductions for openings, lintels, sills, conduit ducts, pipes etc. shall be made. No opening less than 0.1 
Sq.M. in area shall however be deducted. 
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4.3.3     No deductions shall be made for embedded fixtures nor any extra be paid for the mortar used for fixing 
or for necessary cutting of bricks. 

 
4.3.4     For encasing of steel beams, columns etc. the sizes as shown on drawings shall be measured and 

deductions made for the volume of encased steel. 
 
4.3.5     No extra payment shall be made for cutting of masonry units. 
 
4.3.6     Walls 150 mm in thickness or less shall be measured for actual area of works and deductions made as 

in Clause 4.3.2. 
 
4.3.7     Exposed brickwork using selected ordinary brick or face bricks for the exposed face shall be measured 

in area as an extra over the ordinary brickwork if so provided in the Schedule of Items.  It shall be 
measured by volume including the composite backing if so provided in the Schedule. Deductions shall 
be made as described in Clause 4.3.2. 

 
4.3.8     Reinforcement shall be measured and paid separately under relevant items in the schedule unless 

included in the items for masonry work. 
 Laps in wire mesh reinforcements shall not be measure.  Reinforcing mesh shall be measured on 

actual area basis. Reinforcing bars shall be measured by weight. 
 The weight shall be arrived at on the basis of sectional weights as per I.S. No extra shall be paid for 

necessary modifications of existing dowels, if any, to tie up with the Contractor's work.  
 
4.3.9     Exposed Stonework 
 Exposed stonework using selected stone for exposed face shall be measured in area as an extra over 

ordinary stonework if so provided in the Schedule of Items. Deductions shall be made as described in 
Clause 4.3.2. 

 
4.3.10   Composite Masonry 
 Composite masonry shall be measured for volume including backing if so provided in the Schedule of 

Items.  If not, brickwork and stone-work shall be measured separately and paid under relevant items.  
 
4.3.11   Expansion and Separation Joints 
 Joints shall be measured for length or area for the complete work as shown on drawings including filler 

boards, sealant strips, sealing compounds, painting, cover etc. if so provided in the Schedule of Items 
unless any particular work is specifically excluded from the item.  

 
4.3.12   Mounding, Cornice, Drip Course 
 Mounding, cornice, drip course unless indicated specifically under separate items shall be considered 

to be included in masonry items.  However, cut in bricks or stone shall be neglected in measurements. 
 
4.3.13   Embedded Fixtures 
 Inserts etc. shall be measured by weight or by number and paid separately under relevant item in the 

Schedule of Items.  
 
4.4.0     Damp Proofing 
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 Damp proofing shall be measured and paid in net area.  No deductions shall however be made for 
opening less than 0.1 sq.M. in area.  No separate payment shall be made for preparation of base, 
formworks and additive for cast-in-situ damp proofing unless specified otherwise.  

 
5.0.0.    I.S. CODES 
 Some of the important relevant codes for this section are:- 
 IS: 1127: Recommendations for dimensions and workmanship   of natural building stones for masonry 

work.  
 IS: 1597: Code of Practice for construction of stone Masonry. 
 IS: 1609: Code of Practice for laying Damp-proof treatment using bitumen felts.  
 IS: 2212: Code of Practice for Brickwork.  
 IS: 2250: Code of Practice for preparation and use of Masonry Mortar.  
 IS: 5134: Bitumen Impregnated Paper & Board. 
 IS: 4139:1989 & 12894:1990: Flyash Brickwork 
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TECHNICAL SPECIFICATION FOR FINISH TO MASONRY & CONCRETE 

 
1.0.0. SCOPE 
 This Specification covers furnishing, installation, repairing, finishing, curing, testing, protection, 

maintenance till handing over of finishing items for masonry and concrete.  This shall also include the 
work to be done to make the surface suitable for receiving the finishing treatment. 

 Before commencing finishing items the Contractor shall obtain the approval of the Engineer-in-Charge 
regarding the scheduling of work to minimize damage by other trades.  He shall also undertake normal 
precaution to prevent damage or disfiguration to work of other trades or other installation.  

 
2.0.0     INSTALLATION 
2.1.0     Preparation of Surface 
 All joints in masonry walls shall be raked out to a depth of at least 10 mm with a hooked tool made for 

the purpose while the mortar is still green.  The walls shall be cleaned with stiff wire brush to remove all 
loose dust from joints and thoroughly washed with water. All laitance shall be removed from concrete to 
be plastered. 

 For all types of flooring, skirting and dado work, the base cement concrete slab or masonry surface 
shall be roughened by chipping and cleaned of all dirt, grease or loose particles by hard brush and 
water.  The surface shall be thoroughly moist to prevent absorption of water from the base course.  Any 
excess of water shall be mopped up.  

 At any point, the level of base shall be lower than the theoretical finished floor level by the thickness of 
floor finish. Any chipping or filling to be done to bring the base in the required level shall be brought to 
the notice of the Engineer-in-Charge and his approval shall be taken regarding the method and extent 
of rectification work required. 

 Prior to commencement of actual finishing work, the approval or the Engineer-in-Charge shall be taken 
as to the acceptability of the base.  

 
2.2.0     Plastering 
 
2.2.1    Mortar 
 Mortar for plastering shall be as specified in the Schedule of Items.  
 For sand cement plaster, sand and cement in the specified proportion shall be mixed dry on a 

watertight platform and minimum water added to achieve working consistency. 
 For lime gauged plaster, lime putty or hydrated lime and sand in the required proportion shall be mixed 

on a watertight platform with necessary addition of water and thoroughly ground in mortar mill.  This 
mix shall then be transferred to a mechanical mixer to which the required quantity of cement is added 
and mixed for at least 3 minutes. 

 No plaster which has stood for more than half an hour shall be used; plaster that shows tendency to 
become dry before this time shall have water added to it. 

 
2.2.2     Application of Plaster 
 Plaster, when more than l2 mm thick, shall be applied in two coats - a base coat followed by the 

finishing coat. Thickness of the base coat shall be sufficient to fill up all unevenness in the surface, no 
single coat, however, shall exceed 12 mm in thickness. The lower coat shall be thicker than the upper 
coat, the overall thickness of the coats shall not be less than the minimum thickness shown on the 
drawings. The undercoat shall be allowed to dry and shrink before applying the second coat of plaster.  
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The undercoat shall be scratched or roughened before it is fully hardened to form a mechanical key. 
The method of application shall be `thrown on' rather than `applied by trowel'. 

 To ensure even thickness and true surface, patches of plaster about 100mm to 150 mm square or 
wooden screed 75 mm wide and of the thickness of the plaster, shall be fixed vertically about 2000mm 
to 3000mm apart, to act as gauges.  The finished wall surface shall be true to plumb, and the 
Contractor shall, without any extra cost to the Owner, make up any irregularity in the brickwork with 
plaster. All vertical edges of brick pillars, doorjambs etc. shall be chamfered or rounded off as directed 
by the Engineer-in-Charge. All drips, grooves, mouldings and cornices as shown on drawing or 
instructed by the Engineer-in-Charge shall be done with special care to maintain true lines, levels and 
profiles.  After the plastering work is completed, all debris shall be removed and the area left clean. Any 
plastering that is damaged shall be repaired and left in good condition at the completion of the job. 

 
2.2.3     Finish 
 Generally, the standard finish shall be used unless otherwise shown on drawing or directed by the 

Engineer-in-Charge. Wherever any special treatment to the plastered surface is indicated, the work 
shall be done exactly as shown on the drawings, to the entire satisfaction of the Engineer-in-Charge 
regarding the texture, colour and finish.  

 
 a)  Standard Finish 
 Wherever punning is indicated, the interior plaster shall be finished rough.  Otherwise the 

interior plaster shall generally be finished to a smooth surface.  The exterior surface shall 
generally be finished with a wooden float. 

  
 b)  Neat Cement Finish 

 Immediately after achieving a true plastered surface with the help of a wooden straight edge, 
the entire area shall be uniformly treated with a paste of neat cement at the rate of one (l) Kg. 
per Sq. M. and rubbed smooth with a trowel.  

 
 c)  Coloured Plaster Finish 

 This shall be done in the same way as specified in Clause 2.2.2 but using colored cement in 
place of ordinary cement.  When colored plastering is specified in more than one coat, the top 
coat only shall be made with cement. Coloured cement shall be either ready mixed material or 
may be obtained by mixing pigments and cement at site, as approved by the Engineer-in-
Charge. The pigments to be mixed with cement shall conform to Appendix-A of IS: 2114 latest 
edition. Samples of colouring material shall be submitted to the Engineer-in-Charge for 
approval and material procured, shall conform in all respects to the approved samples, which 
shall remain with the Engineer-in-Charge.  All coloured cement and/or pigments shall be stored 
in an approved manner in order to prevent deterioration.  

  
 d)  Pebble-dash Finish 

 Mortar of required thickness consisting of l part cement and 4 parts sand by volume shall be 
applied in the usual manner as described under plastering Clause 2.2.2.  While the mortar is 
still plastic small pebbles or crushed stone of size generally from l0 mm as approved by the 
Engineer-in-Charge shall be thrown on the plastered surface.  The aggregate shall be lightly 
tapped into the mortar with a wood float or the flat end of a trowel, in order to ensure 
satisfactory bond between the dashing and the mortar.  
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 e)  Rough-Cast Finish 
 A wet plastic mix of 3 parts coloured cement 6 parts sand and 4 parts aggregate by volume 

(gravel or crushed stone of size from 6 mm to 12 mm as approved by the Engineer-in-Charge) 
shall be thrown on to the wall by means of a plaster's trowel and left in the rough condition. 

  
 f) Scraped Finish 
 Ordinary plaster as described under Clause 2.2.2 after being levelled and allowed to stiffen for 

a few hours, shall be scraped with a steel straight edge to remove the surface skin.  The 
pattern shall be as approved by the Engineer-in-Charge. 

  
 g)  Textured Finish 
 Mortar consisting of l part cement and 3 parts sand by volume shall be applied in a manner as 

specified under "Plastering Clause 2.2.2.  Ornamental treatments in the form of horizontal or 
vertical rib texture fan texture etc. shall be applied by means of suitable tools to the freshly 
applied plastered surface, as approved by the Engineer-in-Charge. 

 
2.2.4     Curing 
 All plastered surface after lying, shall be watered, for a minimum period of seven days, by an approved 

method, and shall be protected from excessive heat and sunlight by suitable approved means. 
Moistening shall commence, as soon as the plaster has hardened sufficiently and not susceptible to 
damage.  Each individual coat of plaster shall be kept damp continuously, for at least two days, and 
then dried thoroughly, before applying the next coat.  

 
2.3.0     Pointing to Masonry 
 All joints of brickwork shall be raked out to a depth of 10 mm with a hooked tool made for the purpose 

while the mortar is still green.  The brickwork shall then be brushed down with a stiff wire brush, so as 
to remove all loose dust from the joints and thoroughly washed with water.  Mortar consisting of l part 
cement and 3 parts clean, sharp, well graded sand by volume shall be pressed carefully into the joints 
and finished with suitably tools to shape as shown on the drawings.  Any surplus mortar shall be 
scraped off the wall face leaving the surface clean.  

 The pointed surface shall be kept wet for at least three days for curing. 
 
2.4.0.    Plaster with Metal Lath 
 The supports, hangers, brackets, cleats etc. shall be as shown on drawings and/or as approved by the 

Engineer-in-Charge.  These shall have a coat of prime paint before and another coat of approved paint 
after erection. 

 The metal lath shall be expanded metal, with l2 mm x 38 mm mesh, l6BG thick and 3 mm wide strands.  
Side laps shall be minimum 12 mm and end laps 25 mm minimum.  The plastering shall be minimum 
20 mm thick measured from the back of lath and applied in two layers.  The mortar for plastering shall 
consist of l part cement, l/2 part lime and 4 parts sand by volume, or 1 part cement and 4 parts sand by 
volume mixed as specified in plastering, Clause2.2.1.  The application, finished etc. shall be as 
specified under relevant clause above. Where called for in the Schedule of Items, a 2 mm Plaster of 
Paris punning shall be applied over plaster as a finishing coat to give perfectly smooth and even finish.  

 
2.5.0.    Lime Punning 
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 For plastered surfaces, where an even smooth surface is specified, lime punning with 5 parts of shell 
lime properly slaked, strained and aged, mixed with 1 part clean, washed, sieved, fine sand by volume 
shall be done.  The thickness of lime punning shall be not less than 2 mm and more than 3 mm.  The 
plastered surface shall be saturated with water before application of the lime punning.  The punning 
shall be applied by skilled workman and given a smooth and even finish free from undulations, cracks 
etc. and to the satisfaction of the Engineer-in-Charge. 

 
2.6.0     Plaster of Paris Punning 
 Plastered surfaces, where specified shall be finished with Plaster-of-Paris punning.  The material shall 

be from approved manufacturers and approved by the Engineer-in-Charge.  The thickness of the 
punning shall be 2 mm and shall be applied by skilled workmen.  The finish shall be smooth, even and 
free from undulation, cracks etc. 

 Before bulk work is taken in hand, a sample of punning shall be done on roughly 10 Sq.M. area and 
approval of the Engineer-in-Charge taken.  The work shall then be taken in hand as per approved 
sample.  

 
2.7.0     Stone Facing 
 Stone facing where specified shall be done as shown on design drawings and approved shop 

drawings.  The stone shall be as specified on drawings and/or schedule of items.  Samples of stone 
shall be submitted to the Engineer-in-Charge for approval and then bulk purchase made.  The 
Contractor shall submit three copies of shop drawing for the Engineer-in-Charge's approval before 
commencing the work.   

 The thickness of facing stone shall be not less than 25mm unless otherwise specified on drawings. 
 The stone slabs shall be cut and finished to sizes as per pattern shown on drawings.  They shall be 

fastened to wall with suitable non-corrodable anchorage as approved by the Engineer-in-Charge. 
Where mild steel clamps, stays etc. are used for anchorage, they shall be galvanized (weight of zinc 
coating shall not be less than 700 gms per square meter of surface) to prevent rust stains developing 
on the finished surface. There shall be at least 12 mm gap between the stone and masonry, which shall 
be filled up and packed by a mortar of l part cement and 3 parts of sand by volume.  After the mortar is 
set and cured for at least four days, the exposed surface shall be rubbed and polished as approved by 
the Engineer-in-Charge. The completed surface shall be neat, of uniform texture and acceptable to the 
Engineer-in-Charge. Where pointing is specified on drawings it shall be done by mortar as specified on 
drawings and/or Schedule of Items. 

 
2.8.0    SAND FACED PLASTER 
 Coarse sand shall be trawled on to the surface of the Wet plaster immediately after its application.  The 

sand shall be Grade I (conforming to IS-383) type.  The entire work shall be carried out as per 
instruction of Engineer-in-Charge. 

 
2.9.0 EXPOSED AGGREGATE FINISH 

 a) Preparation of surface 
 The surface of the brick work or concrete work shall be sufficiently roughed to form a good key. 

Wedge shaped hardwood battens with straight and true edge shall be nailed to the surface 
strictly as per pattern shown on drawings.  Each hardwood battens shall be 20 mm wide and 
have a depth equal to the thickness of the exposed aggregate finish. 
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 b) Mortar 
 The mortar of the exposed aggregate finish shall be 1:1/4:3/4 white cement: coarse sand: 

aggregate. Cement and sand have already specified earlier. The aggregate shall be normally 
12 mm down marble chips with white colour.  Necessary pigment shall be mixed if specified in 
drawing.  All aggregate samples shall be approved by the Architect/Engineer-in-Charge before 
procurement is made. 

 
 c) Application 
 The exposed aggregate finish in any particular surface shall be done from the topmost level, 

first.  Complete horizontal surface of particular level shall be completed before proceeding to 
the next lower level. The finish shall be applied in the following manner: 

   
(i)   The surface shall be thoroughly cleaned and any loose particle removed. It shall be 

washed thoroughly with clean water. 
(ii) Cement sand (1:1.5) slurry shall be applied on the surface while it is still wet. 
 
(iii) The mortar shall be thoroughly mixed and water added for sufficient workability.  It 

then shall be applied by Trowel in sections bounded by the hard wood battens, and the 
surface levelled with the top of the hardwood battens.  The thickness of the mortar 
shall be 12 mm or as approved by the Engineer-in-Charge. 

 
(iv) After the Finnish in a particular section has initially set (which may be 3/4 hour to 1.5 

hours depending on the site condition), the surface of the finish in that section shall be 
washed with sponge and water and laitence removed to expose the aggregates. 

 
(v) All exposed aggregate surfaces, after application is complete, shall be kept moist by 

spraying with water, for a minimum period of seven days, and shall be protected from 
excess heat and sunlight by suitable approved means. Moistening shall commence as 
soon as the finish has hardened sufficiently and is not susceptible to damage.  

 
(vi) After the finish has hardened sufficiently, the hardwood battens shall be removed and 

the recessed grooves left by them shall be pointed from top level downward by mortar 
consisting of l part cement and 3 part clean, sharp well graded sand, pressed carefully 
into the joints to cover the exposed brickwork and concrete work.  The pointing shall 
be maximum 6 mm deep and shall be finished with suitable tools to shape as shown in 
drawings. Any surplus mortar shall be scraped off or brushed off the wall surface 
immediately leaving the surface clean.  The pointed surfaces shall be kept wet for 
three days for curing.  

 
 d) Test Panels 

Immediately after receiving the work order, and well before proceeding with the actual work, 
the contractor shall prepare test panels minimum 1 m by 2 m size, with various types and sizes 
of aggregate mix and thickness for selection and approval by the Engineer-in-Charge.  The 
work shall then be taken as per approved sample.  
 

3.0.0. ACCEPTANCE CRITERIA 
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 Finish to masonry and concrete shall fully comply with the specifications, approved samples and 
instructions of the Engineer-in-Charge with respect to lines, levels, thickness, colour, texture, pattern 
and any other special criteria as mentioned in the body of the specification or as shown on drawings.  

 
4.0.0. RATES 
 
 Rates shall be for the complete work as detailed out in the specification unless any particular portion is 

specifically excluded in the Schedule of Items. 
 
5.0.0.   METHOD OF MEASUREMENT 

 
a) All surface finish shall be measured on actual area laid.  No deductions shall be made for 

openings, pipes, sleeves etc. upto 0.1 Sq.M in area. 
 
b) Unless separate item is provided for special corner or edge finish, drip course, grooves, 

mouldings, curbs etc., these shall not be measured separately. Where separate item is 
provided in the schedule of Items, such work shall be measured for length. 

 
c) No separate payment shall be made for finishing round openings, sleeves, pipes, etc. No 

separate payment shall be made for formwork, templates etc. required for achieving true lines 
and profiles as shown on drawing. 

 
d) Finishes applied integrally with walls, floors, steps and ceilings shall be measured separately 

and paid under relevant items. 
 
e) Any reinforcement incorporated in the finish shall be measured and paid separately under 

relevant items. 
 
3 Unless otherwise mentioned in the schedule of Items, hangers, supports and laths for lath 

plastering shall be measured and paid separately under relevant items.  
 

6.0.0.    I.S.CODE 
 Important relevant code for this section:- 
  
 a) IS: l66l: Code of practice for cement and cement-lime plaster finish on walls & ceilings. 
  
 b) IS: 4101: Code of practice for external facing and veneers. 
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TECHNICAL SPECIFICATION OF FLOOR FINISHES AND ALLIED WORK 

 
1.0.0     SCOPE 
 This specification covers furnishing, installation, finishing, curing, testing, protection, maintenance till 

handling over various types of floor finishes and allied items of work as listed below: 
 

a)    In Situ Finishes 
i)    Integral finish to concrete base 
ii)   Red Oxide of Iron finish 
iii)  Terrazzo finish 
iv)   Granolithic finish 
v)    Patent Stone 
vi)   Metallic Hardener like "Ironite" finish 
vii)  Mastic Asphalt finish 
viii) Chemical Resistant finish 
3 Epoxy screeding 
 

b)    Titled Finishes 
i)    Terrazzo title 
ii)   Chequered tile 
iii)  Glazed tile 
iv)   Terrazzo (Mosaic etc.)  
v)    Chemical Resistant 
vi)   Rubber, Vinyl etc. 
vii)  Stone Slab 

 
1.0.1     Base 
 The base to receive the finish is covered under other relevant specifications. 
 
1.0.2     Sequence 
 Commencement, scheduling and sequence of the finishing work shall be planned in detail and must be 

specifically approved by the Engineer in view the activities of other agencies working in that area. 
However, the Contractor for the finishing items shall remain fully responsible for all normal precautions 
and vigilance to prevent any damage whatsoever till handling over. 

 
2.0.0     INSTALLATION 
 
2.0.1    Special Materials 
 Basic materials are covered under Specification "Properties Storage and Handling of Common Building 

Materials". Special materials required for individual finishing items are specified under respective items. 
In general, all such materials shall be as per relevant I.S. Codes where available. In all cases these 
materials shall be of the best quality available indigenously, unless specified otherwise. 

 The materials for finishing items must be procured from well- reputed specialized manufacturers and on 
the basis of approval of samples by the Engineer. The materials shall be ordered, procured and stored 
well in advance to avoid compulsion to use substandard items to maintain in the construction schedule. 
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2.0.2     Workmanship 
 Only workers specially experienced in particular items of finishing work shall be engaged, where such 

workers are not readily available, with the Engineer's permission, experienced supervisors 
recommended by the manufacturer shall be engaged. In particular cases where the Engineer so 
desires the Contractor shall get the finishing items installed by the manufacturer. 

 
2.0.3     Preparation of the Base Surface 
 The surface to be treated shall be thoroughly examined by the Contractor. Any rectification necessary 

shall be brought to the notice of the Engineer and his approval shall be taken regarding method and 
extent of such rectification work. 

 For all types of flooring, skirting, dado and similar locations, the base to receive the finish shall be 
adequately roughened by chipping, raking out joints and cleaning thoroughly all dirt, grease etc. with 
water and hard brush and detergent if required, unless otherwise directed by the manufacturer of any 
special finishing materials or specially indicated in this specification under individual item. 

 To prevent of water from the finishing treatment the base shall be thoroughly soaked with water and all 
excess water mopped up. 

 The surface shall be done dry where adhesive are used for fixing the finishes. 
 Prior to commencement of actual finishing work the approval of the Engineer shall be taken as per the 

acceptability of the surface. 
 
2.1.0     In Situ Finishes 
 
2.1.1     Integral Finish to Concrete Base 
 While the surface of the concrete laid as per specification for `Cement Concrete' has been fully 

compacted and levelled but the concrete is still `green' a thick slurry made with neat cement shall be 
applied evenly and worked in with iron floats. When the slurry starts to set it shall be pressed with iron 
floats to have a firm compact smooth surface without trowel mark or undulations. This finish shall be as 
thin as possible by using 2.2 Kg of cement per Sq. M. of area. 

 The surface shall be kept in shade for 24 hours and then cured for at least 7 days continuously by 
flooding with water. The surface shall not be subjected to any load or abrasion till 21 days after laying. 

 As desired by the Engineer the surface, while still `green' shall be indented by pressing strings, the 
marking shall be if even depth, in straight lines and the panels shall be of uniform and symmetrical 
patterns. 

 
2.1.2     Red Oxide of iron Finish 

 It shall consist of an underbed and a topping over already laid and matured concrete base. 

a)    Thickness 
 Unless otherwise specified the total thickness of the finish shall be minimum 40 mm for 

horizontal and 25 mm for vertical surface of  which the topping shall be not less than 10 mm 
while the topping shall be of uniform thickness the underbed may vary in thickness to provide 
necessary slopes. The vertical surface shall project out 6 mm from the adjacent plaster or 
other finishes. Necessary cutting into the surface receiving the finish shall be done to 
accommodate the specified thickness. 

 All junctions of vertical with horizontal shall be rounded neatly to uniform radius of 25 mm. 
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b)    Mix 
i)    The underbed for floors and similar horizontal surfaces shall consist of a mix of 1 part 

cement, 2 parts coarse sand and 4 parts 10 mm downgraded stone, chips by volume. 
For vertical and similar surfaces the mix shall consist of 1 part cement to 3 parts 
coarse sand by volume. 

 
ii)   Topping 
 For the topping cement, screened through a fine mesh red oxide of iron pigment 

powder similarly screened shall be dry mixed thoroughly in right proportions to produce 
the desired colour when laid. The mix shall then be prepared with 1 part cement 
(mixed with pigment) and 3 parts coarse sand volume. The whole quantity required for 
each visible area shall be prepared in one batch to ensure uniform colour. 

 
c)    Laying 
 The underbed shall be laid in panels of mixing area 5 Sq.M. each and no side shall be more 

than 2.5 M long. For outdoor locations the maximum area shall be 2.0 Sq.M. The forms for the 
panels shall have perfectly aligned edges to the full depth of the total thickness of finish. If 
specified aluminium or glass dividing strips shall be used. 

 The panels shall be laid in alternate bays or in chequered board pattern. No panel shall be cast 
in contact with another already laid until the contraction of the latter has taken place. The 
underbed shall be laid, compacted, levelled and brought to proper grade with a screed or float. 
The topping shall be placed after about 24 hours while the underbeded is still somewhat 
`green' but firm enough to receive the topping. The surface of the underbed shall be roughened 
for better bonding. The topping shall be rolled for horizontal areas and thrown and pressed for 
vertical areas to extract all superfluous cement and water to achieve a compact dense mass 
fully bonded with the underbed. The topping shall then be levelled up by trowelling and finished 
smooth with a slurry made with already prepared cement and pigment mixture. About 2.0 Kg. 
of the mixture shall be consumed/per Sq.M. for horizontal surface, and 1.0 Kg. for vertical 
surface. The surface shall be cured for seven days by keeping it moist. 

 
d)    Polishing 
 About 36 hours after laying when the surface has harden sufficiently it shall be polished with 

polishing stone till a smooth shiny surface to the satisfaction of the Engineer, is achieved. The 
finish shall be washed and cleaned just before handing over. 

 
2.1.3     Terrazzo Finish: In Situ 

 It shall consist of an underbed and a topping laid over an already laid and matured concrete base. 

a)   Thickness 
 Unless otherwise specified the total thickness of the finish shall be minimum 40 mm for 

horizontal and 25 mm for vertical surface of which the topping shall be not less than 10mm. 
While the topping shall be of uniform thickness the underbed may vary in thickness to provide 
necessary slopes. The vertical surface shall project out 6 mm from the adjacent plaster or 
other finish. Necessary cutting into the surface receiving the finish shall be done to 
accommodate the specified thickness. 

 All junctions of vertical with horizontal shall be rounded neatly to uniform radius of 25 mm. 
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b)   Mix 

i)    Underbed 
 The underbed for floors and similar horizontal surfaces shall consist of a mix of 1 part 

cement, 1.1/2 parts sand and 3 parts stone chips by volume. For vertical surfaces the 
mix shall consist of 1 part cement to 3 parts sand by volume. The sand shall be 
coarse. The stone chips shall be 10 mm downgraded. Only sufficient water to be 
added to give a workable consistency. 

ii)   Topping 
 The mix for the topping shall be composed of cement, colour pigment, marble dust and 

marble chips. Proportions of the ingredients shall be such as to produce the terrazzo 
of colour texture and pattern approved by the Engineer. The cement shall be white or 
gray or a mixture of the two to which pigment shall be added to achieve the desired 
colour. To 3 parts of this mixture 1 part marble powder by volume shall be added and 
thoroughly mixed dry. To 1 part of this mix 1 to 1.1/2 parts of marble chips by volume 
shall be added and thoroughly mixed dry again. 

 The pigment must be stable and non-fading. It must be very finely ground. The marble 
powder shall be from white marble and shall be finer than IS Sieve No. : 30. The size 
of marble chips may be between 1 mm to 20 mm. 

 Sufficient quantity to cover each visible area shall be prepared in one lot to ensure 
uniform colour. Water to make it just workable shall be added to a quantity that can be 
used up immediately before it starts to set. 

 
c)    Laying 
 The underbed shall be laid in panels. The panels shall be more than 5 sq.m in area of which no 

side shall be more than 2.5M long. For exposed locations the maximum area of a panel shall 
be 2.0 Sq.M. The panel shall be laid in alternate bays or chequered board pattern. No panel 
shall be cast in contact with another already laid until the latter has contracted to the full extent. 

 Dividing strips made of aluminium or glass shall be used for forming the panels. The strips 
shall exactly match the total depth of underbed plus topping. 

 After laying, the underbed shall be levelled compacted and brought to proper grade with a 
screed or float. The topping shall be laid after about 24 hours while the underbed is still 
somewhat "green" but firm enough to receive the topping. A slurry of the mixture of cement and 
pigment already made shall be spread evenly and brushed in just before laying the topping. 
The topping shall be rolled for horizontal areas and thrown and pressed for vertical areas to 
extract all superfluous cement and water and to achieve a compact dense mass fully bonded 
with the underbed. The surface of the topping shall, be trowelled over, pressed and brought to 
a smooth dense surface showing a minimum 75% area covered by marble chips in an even 
pattern of distribution. 

 
d)    Curing 
 The surface shall be left for curing for about 12 to 18 hours and then cured by allowing water to 

stand on the surface or by covering with wet sack for four days. 
 
e)    Grinding and Polishing 
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 When the surface has sufficiently hardened it shall be watered and ground evenly with rapid 
cutting coarse grade (no.60) grit blocks, till the marble chips are exposed and the surface is 
smooth. Then the surface shall be thoroughly washed and cleaned. A grout with already 
prepared mixture of cement and pigment shall be applied to fill up all pinholes. The surface 
shall be cured for 7 days by keeping it moist and then ground with fine grit blocks (no.:120). It 
shall again be cleaned with water, the slurry applied again to fill up any pinholes that might 
have appeared and allowed to be cured again for 5 days. Finally, the surface is ground a third 
time with very fine grit blocks (no. : 320) to get smooth surface without any pinhole. The 
grinding shall be done by a suitable machine. Where grinding machine cannot be used hand 
grinding may be allowed when the first rubbing shall be with carborundum stone of coarse 
grade (no.60), second rubbing with medium grade (no. : 80) and final rubbing and polishing 
with fine grade (no. : 120). The surface shall be cleaned with water, dried and covered with soil 
free, clean sawdust if directed by the Engineer. The final polishing shall be postponed till 
before handing over if desired by the Engineer. Just before handing over the surface shall be 
dusted with oxalic acid at the rate of 0.33 gm. per Sq.M, water sprinkled on to it and finished by 
buffing with felt or Hessian bobs. The floor shall be cleaned with soft moist rag and dried. 
However, all excess wax polish to be wiped off and the surface to be left glossy but not 
slippery. 

 
2.1.4    Granolithic Finish 

 Granolithic finish shall either be laid monolithically over base concrete or separately over hardened 
base concrete. 

a)    Thickness 
 The finish shall be average 20mm and minimum 12 mm thick, unless specified otherwise. 

b)    Mix 
 The mix shall consist of 1 part cement: 1 part coarse sand: 2 parts coarse aggregate by 

volume. The coarse aggregate shall be very hard like granite and well graded between 6 mm 
and 12 mm. Minimum quantity of water to get workability shall be added. 

c)    Laying of Monolithic Topping 
 The concrete base shall be laid as per specification "Cement Concrete" and levelled upto the 

required grade. The form shall remain sufficiently protruding to take the finish. 
 Within about 3 hours of lying the base while it is still fully "green" the topping shall be laid 

evenly to proper thickness and grade. If considered necessary the surface of the base shall 
roughened by wire brushing. Unless manual operation is permitted by the Engineer, 
mechanical vibrators of suitable design shall be used to press the topping firmly and work 
vigorously and quickly to secure full bond with concrete base. 

 The laitance brought to the surface during compression shall be removed carefully without be 
disturbing the stone chips. The surface shall then lightly trawled to remove all marks. When 
sufficiently set, hand trawling shall be done to secure a smooth surface without disturbing the 
stone chips. 

 For large areas the laying shall be in panels of maximum 25 sqm area. The panels shall be laid 
in chequered board pattern. 

d)    Laying of Topping Separately on Hardened Base 
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 The base concrete shall be prepared as stated in clause 2.0.3 and a slurry of neat cement 
applied just prior to laying the granolithic concrete mix (1:1:2). The method of compaction etc. 
shall be same as for monolithic topping. 

e)    Curing 
 Immediately after laying, the finish shall be protected against rapid drying. As soon as the 

surface had hardened sufficiently, it shall be kept continuously moist for at least 10 days by 
means of wet gunny bags or pounding of water on the surface. The floor shall not be exposed 
to heavy traffic during this period. 

f)    Grinding 
 If grinding is specified, it shall start only after the finish has fully set. Clause 2.1.3 (c) shall be 

followed. However, the ultimate polish required shall be decided upon by the Engineer. 

g)    Finishing 
    Where specified, sodium silicate or magnesium or zinc silica fluoride treatment shall be done. 

The number of coats to be applied shall be as specified in the Schedule of Items. The 
concentration and method of application of the solutions shall be as specified in IS: 5491. 

 
2.1.5     Patent Stone 

It shall consist of an underbed and a topping laid on an already laid and matured concrete base. 

a)    Thickness 
 The patent stone finish shall have thickness as stipulated under clause 2.1.2 (a) except that 

the topping shall be 6 mm thick. 

b)    Mix 
 i)    Underbed 
  The mix shall be as stipulated under clause 2.1.3(b). 
 ii)   Topping 

The mix for the topping shall consist of 1 part cement and 1 part fine sand by volume. 

c)    Laying 
 The Patent Stone, including the underbed shall be laid in alternate bays or in chequered board 

pattern. No panel shall be set in contact with another already laid till the contraction of the latter 
has already taken place. 

 The maximum area of each panel shall be 3.0 Sq.M of which no side shall be more than 2.0 M 
long. 

 A cement grout shall be applied and worked into the surface to receive the finish, the underbed 
then laid, compacted and levelled to proper grade with a screed or float. The topping shall be 
applied evenly on the underbed while it is not fully set but firm enough and rolled and pressed 
to get full bond. The topping shall be trawled to dense finish to the satisfaction of the Engineer. 
All trowel marks shall be mopped out with a soft cloth to give a clean smooth surface. 

 After the surface is sufficiently set, the finished floor shall be kept moist for 7 days for curing. If 
desired the finish shall be polished as directed by the Engineer. 

 
2.1.6     Metallic Hardener like "Ironite" Finish 
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 This will consist of a topping (incorporating iron particles) to bond with concrete base while the latter is 
"Green". 

a)    Thickness 
 Unless otherwise specified the metallic hardener finish shall be of 12 mm depth. 

b)    Material 
 The hardening compound shall be uniformly graded iron particles free from non-ferrous metal 

impurities, oil, grease, sand soluble alkaline compounds or other injurious materials. When 
desired by the engineer, actual samples shall be tested. 

 
c)    Mix 
 Proportion of the metallic hardener shall be as specified or as indicated by the manufacturer. 

However, in absence of any such direction 1 part metallic hardener shall be mixed dry with 4 
parts cement, be weight. To this mixture 6 mm nominal size stone chips shall be added in 
proportion of 1 part cement (mixed with hardener) to 2 parts of stone chips by volume and 
uniformly mixed. Minimum quantity of water shall be added to make it workable. 

d)    Laying 
 The concrete floor shall be laid as per specification "Cement concrete" and levelled upto the 

required grade. Then forms, if any shall remain sufficiently projecting to take the finish. The 
surface shall be roughened by wire brush as soon as possible. 

 The finish shall be laid while the concrete underbed is still very "green" within about 3 hours of 
laying of the latter. The finish shall be of uniform thickness and even dense surface without 
trowel marks, pin holes etc. This topping layer shall be pressed firmly and worked vigorously 
and quickly to secure full bond with the concrete base. Just when the initial set starts the 
surface shall be finished smoothened with steel trowel. 

 The finished floor shall be cured for 7 days by keeping it wet. 
 
2.1.7     Mastic Asphalt Finish 

 This is a one layer treatment on concrete or brick base. 

a)    Thickness 
 The thickness shall be as specified in the drawing or schedule of items. 

b)    Materials 
 Bitumen shall be industrial bitumen of the grades 90/15 and 75/15 conforming to IS: 702. 
 Mineral filler shall be dry stone dust passing through 75-micron IS Sieve. 
 Fine aggregate shall be crushed and graded natural lime stone or other hard-work. 
 Coarse aggregate shall be crushed siliceous stone or other approved aggregate 6 mm stone 

chips shall be used for finish upto 20mm thick & 10mm chips for thicker finish. 

c)    Composition 
 Bitumen mastic shall conform to IS: 1195 and shall be either brought to site in blocks weighing 

about 25kg. or prepared at Site. If brought in blocks, these shall be re-melted in mechanically 
agitated mastic cookers and coarse aggregate, preferably preheated fed in successive portions 
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until the complete change is thoroughly incorporated. At no stage during the re-melting and 

mixing process, shall the temperature exceed 205oC. 

d)    Laying 
 The hot mastic shall be laid on dry base surface cleaned thoroughly by wire brushing and 

sweeping. The mastic shall be levelled and when cooled to some extent shall be finished with 
a wooden float with addition of small quantity of fine sand if required. No load shall be allowed 
till the finish has cooled to normal temperature. 

 The mastic shall be laid in suitable panels of about 15 sq.m. in area each formed by former. 
Succeeding panels shall be laid overlapping the finish panel so as to melt its edges and form a 
continuous finish without joint. 

 
2.1.8     Chemical Resistant in Situ Finish 
 Chemical resistant in situ finish shall be as epoxy resin with suitable filler material over a primer or 

called for in the Schedule of Items. The minimum thickness shall be 6 mm. About its performance the 
Engineer shall have to be fully satisfied by test results and examination of similar treatment already in 
existence. The Contractor shall get it done by a specialized manufacturer, get guarantee of 
performance from the organization and pass it on to the Owner in addition to his own guarantee. 

 
2.1.9     Epoxy Screeding 
 After the concrete surfaces are properly cleaned and dried as mentioned above, anti-corrosive 

treatment is to be done in the following proportion with a coating of epoxy primer followed by 1 or 2 
coats of epoxy mortar (total thickness shall be minimum 5 mm) and finally 2 seal coats of epoxy are to 
be applied. The application of coatings are to be done as per manufacturer's specification and also to 
the satisfaction of the Engineer. A guarantee for 4 years from the date of certified completion of job or 1 
year from date of commissioning of the plant whichever is later is to be given by the contractor. 
a)    One coat of primer to be applied in the following proportion over clean and dried concrete 

surface. 
 ARALDITE GY 250 - 100 parts by weight 
 HARDNER HY 840 - 50 parts by weight 
b)    Minimum 5 mm thick mortar based on following proportion to be laid over the primer coat. 
 ARALDITE GY 250 - 100 parts by weight. 
 HADNER HY 830 - 45 parts by weight. 
 HADNER HY 850 - 15 parts by weight. 
 Quartz Mix. No. 10 - 500 parts by weight. 
c)    Two seal coats of the following proportions to be applied over the mortar. This can be 

pigmented if desired by Engineer. 
 ARALDITE GY 250 - 100 parts by weight. 
 HARDNER HY 830 - 45 parts by weight. 
 HYRDNER HY 850 - 15 parts by weight. 

 
2.2.0     Tiled Finish 
 These shall include tiles, stone slabs and similar manufactured or natural items over already laid and 

matured base of concrete or masonry by means of an under-bed or an adhesive layer. 
 
2.2.1     Terrazzo Tile Finish 
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 The finish will consist of manufacture terrazzo tile and an under-bed. 

a)    Thickness 
 The total thickness including the under-bed shall be minimum 40 mm for floors 30 mm for walls 

unless otherwise specified. 
 The skirting, dado and similar vertical surfaces shall project out 6 mm uniformly from the 

adjacent plaster or other wall finishes. The necessary cutting into the surface receiving the tiled 
finish, to accommodate the specified thickness shall be done. 

 
b)    Tiles: Terrazzo 
 The tiles shall, unless specifically permitted in special cases be machine made under quality 

control in a shop. The tile shall be pressed hydraulically to a minimum of 140 kg. per Sq.cm. 
 Each tile shall bear on its back permanent and legible trade mark of the manufacturer. All 

angles of the tiles shall be right angles all arises sharp and true, colour and texture of the 
wearing face uniform throughout. Maximum tolerance allowance length and breadth shall be 
+1 mm and the thickness ± 3 mm. Face of the tile shall be plane, free from pin holes and other 
blemishes. 

 The tiles shall be composed of a backing and topping. The topping shall be of uniform 
thickness not less than 10 mm. 

 The total thickness including the topping shall be as specified but not less than 20 mm in any 
case. 

 The backing shall be composed of 1 part of ordinary gray cement and 3 parts of stone chips by 
weight mixed with water. 

 The topping shall be as specified under clause 2.1.3 (b). 
 The tile shall be cured at the shop for at least 14 days before delivery to the site. First grinding 

shall be given to the titles at the shop before delivery. Tiles shall be packed properly to prevent 
damage during transit and storage. The titles must be carefully stored to prevent staining by 
damp, rust, oil, and grease or other chemicals. 

 Tiles made in each batch shall be kept and used separately so that colour of each area of the 
floor may be remain uniform. 

 The manufacturer shall supply along with the titles the grout mix containing cement and 
pigment in exact proportions as used in topping of the titles. The containers for the grout mix 
shall be suitably marked to relate it to the particular type and batch of titles. 

 
c) Mix: Underbed 
 The underbed for floor and similar horizontal surfaces shall 1 part of lime putty: 1 part of surkhi: 

2 parts of coarse sand by weight mixed with sufficient water to form a stiff workable mass. For 
skirting and dado and all vertical surfaces it shall about 12 mm thick and composed of 1 part of 
cement and 3 parts of coarse sand by weight. 

 
d)    Laying 
 The under-bed mortar shall be evenly spread and brought to proper grade and consolidated to 

a smooth surface. The surface shall be roughened for better bond. Before the under-bed had 
time to set and while it is still fairly moist but firm, cement shall be hand dusted over it or a 
cement slurry applied and the tiles shall immediately be placed upon and firmly pressed by 
wooden mallet on to the under-bed until it achieves the desired level. The tiles shall be kept 
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soaked for about 10 minutes just before laying. The joints between tiles shall be as close as 
possible and not more than 1.5 mm wide. 

 Special care shall be taken to check the level of the surface and the lines of the joints 
frequently so that they are perfect. 

 When tiles are required to be cut to match the dimensions these shall be swan and edges 
rubbed smooth. The location of cut tile shall be planned in advance and approval of the 
Engineer taken. 

 At the junction of horizontal surface with vertical surface the tiles on the former shall enter at 
least 12 mm under the latter. After fixing, the floor shall be kept moist and allowed to nature 
undisturbed for 7 days. Heavy traffic shall not be allowed. 
If desired dividing strips as specified under Clause 2.1.3(c) may be used for dividing the work 
into suitable panels. 
 

c)    Grinding and Polishing 
 Procedure shall be same as Clause 2.1.3 (c) 2. Grinding shall not commence earlier than 14 

days after laying of tiles. 
 

2.2.2    Chequered Tile Finish 

 The finish shall consist of manufactured gray or coloured cement tiles or terrazzo tiles with chequerred 
face and an under-bed laid over concrete or brick surface. 

a)    Thickness 
     Thickness shall be same as in clause 2.2.1 (a). 
b)    Tiles: Chequered 

The tiles shall have chequered not less than 2.5 cm. c/c and not more than 5 cm c/c. Depth of 
grooves shall be not less than 5 mm. The grooves shall be uniform and straight. 
The tiles shall conform to clause 2.2.1 (b) except that these may have the topping in terrazzo 
or plain gray cement or colour pigment added to cement as specified. 

c)    Under-bed 
     As per clause 2.2.1 (c). 
d)    Laying 
     As per clause 2.2.1 (d). 
e)    Grinding and Polishing 

As per clause 2.2.1 (e) except that the tiles shall be ground and polished by hand after laying 
taking special care in polishing the grooves properly and uniformly. 
 

2.2.3     Glazed Tiles Finish 
 This finish shall be composed of glazed earthenware tiles with an under-bed laid over a concrete or 

masonry base. 
 

a)    Thickness 
 The total thickness shall be between 20mm and 25mm including the under-bed. 
 The tile finish on vertical surface shall project out 6 mm uniformly from the adjacent plaster or 

other wall finishes. The necessary cutting into the surface receiving the finish, to accommodate 
the specified thickness shall be done. 
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b)    Tiles: Glazed 
 The tiles shall be of earthenware, covered with glaze white or coloured, plain or with designs, 

of 150 mm x 150 mm nominal sizes or as per sample selected/approved by the architect & 10 
mm thick unless otherwise specified. The tolerance shall be ±1.5 mm for length & breadth & ± 
0.5 mm for thickness specials like internal and external angles, beads, covers, cornices, corner 
pieces etc. shall match. The top surface of the tiles shall be glazed with a gloss or mat 
unfolding stable finish as desired by the Engineer. The tiles shall be flat and true to shape. The 
colour shall be uniform and fractured section shall be fine grained in textures, dense and 
homogeneous. The tiles shall be strong and free from flaws like cracks, craze, specks, 
crawling, etc. and other imperfections. The edge and the underside of the tiles shall be 
completely free from glaze and the underside shall have ribs or indentations for better 
anchorage with the fixing mortar. 

 The coloured tiles, when supplied, shall preferably come from one batch to avoid difference in 
colour. 

 
c)    Mix: Under-bed 
 The mix for the under-bed shall consist of 1 part cement and 3 parts coarse sand by weight 

mixed with sufficient water or any other mix if specified. 
 
 
d)    Laying 
     Same a clause 2.2.1 (d). 
 
e)    Finishing 
 The joints shall be cleaned and flush pointed with white cement and cured for 7 days by 

keeping it wet. The surface shall be cleaned with soap or suitable detergent, washed fully and 
wiped with soft cloth to prevent scratching before handing over. 

 
2.2.4    Terrazzo Finish (Mosaic etc.) 
 This finish consists of manufactured vitreous, glass, ceramic or similar hard small pieces set in an 

under-bed over a concrete or masonry surface, already laid. 
a)    Thickness 
 The total thickness including the under-bed shall be between 16 mm and 25 mm. 
 
b)    Terrazzo Finish 
 These shall usually be 6 mm thick small piece of ceramic vitreous china, tinted glass or similar 

hard wearing, strong and durable material in desired shapes and sizes and patterns. 
 The supply shall come in the desired pattern in full or sections conveniently for handling, stuck 

to pieces of strong thick paper on the surface to be exposed. The gum used for this purpose 
must be water soluble and non-staining. The sections shall be properly marked to avoid 
mistakes and master drawing shall be available at the site for guidance. 

 
c)    Mix: Under-bed 
     Same as clause 2.2.3 (c) 
 
3 Laying 
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 The specification for laying if given by the manufacturer of the item shall be followed provided it 
is approved by the Engineer. Otherwise clause 2.2.3 (d) shall generally be followed. However, 
instead of gray cement the slurry shall be made with white cement to fix the panels. The paper 
mounted patterns in sections shall be carefully placed and pressed in position true to lines and 
levels. Earliest possible the paper shall be peeled off and surface examined and cleaned, joints 
flush pointed with white cement and cured for 7 days by keeping it wet. 

 
2.2.5     Chemical Resistant Tiled Finish 

 This shall include all varieties of special tiles used for specific chemical resistance function and an 
under-bed over already laid concrete or masonry. 

 
a)    Tiles 

The chemical resistant tiles as detailed in the Schedule of items shall be of the best indigenous 
manufacture unless otherwise specified and shall be resistant to the chemical described in the 
Schedule of Items. The tiles shall have straight edges, uniform thickness, plain surface, 
uniform non-fading colour and textures. 
Glazed tiles if permitted to act as chemical resistant finish shall be considered under clause 
2.2.3. 
Usually the chemical resistant tiles shall not absorb water more than 2% by weight. The tiles 
shall have at least compression strength of 700 kg/cm2. The surface shall be abrasion 
resistant and durable. 
 

b)    Laying 
The mortar used for setting or for under-bed the tiles shall be durable and strong. The grout 
which shall be to the full depth of tile shall have equal chemical resistant properties. Joints 
shall be pointed if so desired. The setting and fixing shall be according to the manufacturer's 
specification approved by the Engineer. 

 
2.2.6   Rubber, Vinyl (normal and antistatic), Vinyl Asbestos Tiles and Sheets 
 This shall include various types of tiles or sheets manufactured from antistatic, PVC, rubber, vinyl, etc. 

set with an adhesive on concrete or masonry base. An under-bed may be required to secure desirable 
surface and grade. 

 
a)    Thickness 
 The thickness of the tiles or sheets shall be mentioned in the schedule or on drawing. 
 
b)    Tiles 

Unless otherwise desired the tiles shall be squares of approved dimensions. The tolerance in 
dimensions shall 1.5 mm. 
The face of the tiles shall be free from porosity, blisters, cracks, embedded foreign matters or 
either physical defects which affect appearance or serviceability. All edges shall be cut true 
and square. The colour shall be non-fading and uniform in appearance, insoluble in water and 
resistant to  alkalis, cleaning agents and usual floor polishes. 
Each tile shall be marked on the back legibly and indelibly with manufacturer's trade mark, the 
thickness, sizes, batch number and date of manufacturer. 
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c)    Sheets  
The sheets shall be of approved dimensions. The tolerance in dimensions shall be 2.0 mm. 
The face of the sheets be free from porosity, blisters, cracks, embedded foreign matters or 
either physical defects which affect appearance or serviceability. All edges shall be cut true. 
The colour shall be non-fading and uniform in appearance, insoluble in water and resistant to 
alkalis, cleaning agents and usual floor polishes. 
Each sheets shall be marked on the back legibly and indelibly with manufacturer's trade mark, 
the thickness, sizes, batch number and date of manufacturer. 
Tiles or sheets shall be delivered securely packed and stored in clean, dry well ventilated place 
at a temperature near about to that the tiles or sheets shall be called upon to stand ultimately. 
Adhesive to be used for sticking the tiles or sheets shall be approved by the manufacturer. The 
adhesive shall have a short drying time and long life in addition to toughness. 
 

c)    Mix: Under-bed 
The under-bed where required to make up the specified thickness or to give the required grade 
or to get the right type of surface shall be composed of 1 part lime putty: 1 part cement: 4 parts 
coarse sand mixed with just sufficient water to make it workable. 
 

d)    Laying 
The tiles or sheets shall be kept in the room to be laid for at least 24 hours to bring them to the 
same temperature as the room. For air conditioned space, the air-conditioning shall be 
completed before the work is taken up. 
The surface to receive this finish shall be firm even textured but not too smooth, without 
undulations and other deficiencies. If an under-bed is laid the same shall be cured for at least 7 
days by keeping it moist and then fully dried. 
The surface shall be thoroughly cleaned. All loose dust particles shall be removed. Oil and 
grease if any shall be completely cleaned by use of detergent. 
The adhesive shall be applied to fully dry surface in desired thickens uniformly. The adhesive 
shall  also be applied to the backs and edges of the tiles or sheets and allowed to surface 
dry. The tiles or sheets shall be placed neatly on the surface exactly to the approved pattern 
and set with a suitable  tool. If the edges tend to curl, weights are to be used to keep the 
edges down. Special care shall be taken to avoid formation of air pockets under the tiles. The 
joints shall be very fine. Any adhesive squeezed out through the joints shall be removed 
immediately. 
 

e)    Finishing 
If any adhesive mark is there on the surface a soft cloth soaked in solvent shall be used to 
wipe it  off. The surface shall be cleaned with soft soap, dried and polished with an approved 
type of polish just before handing over. 

 
2.2.7 Stone Slab Finish: Marble, Stone and Similar Fine Grained Stone. 
 

a)    Thickness 
The under-bed shall be minimum 12 mm and average 20 mm thick. The slabs may be 25 mm, 
30 mm or 40 mm thick as specified. 
 

b)    Stone Slab 
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The stone slabs shall be made from selected stock which are hard, sound, homogeneous and 
dense in texture and free from flaws. Angles and edges shall be true, square, and free from 
chipping and surface shall be plane. The slabs shall preferably be machine cut to the required 
dimensions. Tolerance of ± 0.5mm in dimensions and ± 2mm in thickness will be allowed. 
Unless specified the slabs shall be minimum 300 mm x 300 mm. 
The stone slabs shall come from specific regions and in specified quality with top surface fine 
chisel dressed. All sides shall also be fine chisel dressed to the full depth to allow finest 
possible joints. 
The slabs shall be delivered to the site well protected against damages and stored in dry place 
under cover. 
 

c)    Mix: Under-bed 
     Same as clause 2.2.1 (c) 
 
d)    Laying 

The sides and top surface of the slabs shall be machine rubbed or table rubbed or machine 
polished with coarse sand stone and washed clean before laying. 
The under-bed mortar shall be evenly spread and brought to proper level on the area under 
each slab. The slab shall be laid over the under-bed, pressed and tapped down with wooden 
mallet to the proper level. The slab shall then be lifted and the under-bed corrected as 
necessary and allowed to stiffen a little. Next, a thick cement slurry shall be spread over the 
surface. The edges of the slab shall be buttered with slurry of cement, gray/white/mixed with 
pigment matching the colour of the stone slabs. The slab shall be gently laid and tapped with 
wooden mallet to bed properly to a very fine joint and to the required level. All surplus cement 
slurry shall be removed and the surface mopped clean with wet soft cloth. The laid finish shall 
be cured for 7 days by keeping it wet. 

 
e)    Polishing, Finishing 

Fine chiseling shall be done to remove the slight undulations that usually exist at the joints. 
The polishing and finishing shall be done as specified under clause 2.2.1 (e). However, the 
joints shall be so fine in the case of stone slabs that grouting shall not be called for. 

 
2.2.9 Stone Slab Finish: Sand Stone and Similar Coarse Grained Stone Finish 
 

Generally clause 2.2.7 shall be followed except that the workmanship and finish shall not be 
fine as which are explained hereunder. 
The slabs shall be rough chiseled or fine chiseled as specified. Tolerance may be allowed upto 
± 6 mm for rough finish, but no sharp unevenness and shall be allowed. For fine chiseling the 
unevenness shall be limited to ± 2 mm. The sides shall be chisel dressed at least to half slab 
depth so that the maximum deviation from straight line shall be within 25 mm. beyond this 
depth the edge may be slightly splayed. 

 The joint thickness shall be kept limited to 5 mm in case of rough finish and 3 mm in case of 
fine finish unless wider joints are specified. The joints shall be grouted with white or coloured 
cement. 

 
3.0.0     ACCEPTANCE CRITERIA 
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     The finish shall be checked specially for: 

 a)    Level, Slope, Plumb as the case may be 
 b)    Pattern and Symmetry 
 c)    Alignment of joints, dividing strip etc. 
 d)    Colour, texture 
 e)    Surface finish 
 f)    Thickness of joints 
 g)    Details at edges, junctions etc. 
 h)    Performance 
  i)    Precautions specified for durability. 
 
4.0.0     RATES 
 Rates shall be for the complete finishing work including necessary forms, under-bed, sticker and 

preparation of the surface including cutting and chipping to receive the finish but exclusive of the base 
unless specially included in Contract. 

 The dividing strips in case of in situ terrazzo finish shall be included in the rates. Similarly, indentations, 
laying in desired patterns and in panels shall be inclusive in the rates. 

 All necessary cutting tiles, slabs, etc. cost of specials if any shall be included in the rates. No extra shall 
be paid for rounding corner and edges. Unless specifically mentioned otherwise, same rates will apply 
to floor, skirting, dado, treads, nosing etc. 

 
 
5.0.0     METHOD OF MEASUREMENT 
 The finished surface shall be measured for area. Any opening less than 0.1 sq. m (and 0.05 sq. m in 

case of marble finish only) shall not be taken into account neither any extra shall be paid for it. 
 For terrazzo finish, either in situ or tiled shall be paid at the same rate unless mentioned separately in 

the Schedule of Items. 
 Except in case of in situ terrazzo finish and unless mentioned in the Schedule dividing strips shall be 

measured in length. 
 
6.0.0     I.S. CODES 

Important relevant codes for this section:  
IS: 777: Glazed earthenware tiles  
IS: 1196: Code of practice for laying bitumen mastic flooring. 
IS: 1197: Code of practice for laying of rubber floors 
IS: 1237: Cement concrete flooring tiles 
IS: 1443: Code of practice for laying and finishing of cement concrete flooring tiles. 
IS: 2114: Code of practice for laying in situ terrazzo floor. 
IS: 3461: PVC asbestos floor tiles 
IS: 4860: Specification for acid resistant bricks 
IS: 5518: Code of practice for laying of flexible PVC Sheet and tile flooring. 
IS: 5491: Code of practice for laying in situ granolithic floor topping. 
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TECHNICAL SPECIFICATION FOR METAL DOORS, WINDOWS, VENTILATORS, LOUVRES, ETC. 

 
1.0.0.    SCOPE 
  
 The work in general shall consist of supplying and/or erecting and installing of all metal doors, 

windows, ventilators, louvers, glazed partitions, etc. as shown on drawings with all materials complete 
excluding supply of glass and glazing. The scope of work shall also include the assembly and erection 
of all doors, windows, louvers, glazed partitions, etc. for which fabricated materials shall be supplied by 
the Owner from the store at site.  Supplying and/or fixing of all door and window accessories and 
hardware is also included in the scope. 

 
2.0.0.    INSTALLATION 
 
2.1.0     Materials 
  
 Steel sections used for fabrication of doors, windows etc. shall be standard rolled steel sections 

specified in IS: 1036 and IS: 1361 or as specified in drawing and schedules. 
 Steel sheets for frames, shutters, louver blades etc. shall be gauge mentioned in drawings and 

schedules. 
 Aluminium sections for fabricating doors, windows, partitions etc. shall be extruded sections conforming 

to IS: 1948 and 1949 or as manufactured by Indian Aluminium Company Limited or approved 
equivalent. 

 Hardware and fixtures shall be as specified in "Schedule of Fixtures" and the best quality from 
approved manufacturers shall only be used.  The Tenderer shall specifically state the particular 
manufacturer's materials he proposes to use. "Schedule of Fixtures" is for the purpose of stating the 
minimum requirement and improper alignment or faulty operation due to inadequate strength of 
hardware or fixture shall entirely be the Contractor's responsibility. 

 All hardware and fixtures shall be able to withstand repeated use.  Door closures shall conform to IS: 
3564.  Each closer shall be guaranteed against manufacturing defect for one year and any defect found 
within this period shall be rectified or the closer replaced free of charge. Concealed door closures shall 
be either floor mounted or transom mounted, suitable for installation with metal doors.  It shall conform 
to the performance requirements and endurance test stated in IS: 3564 - Appendix A. 

 The Contractor shall submit samples of each type of hardware to the Engineer.  The approved samples 
shall be retained by the Engineer for comparison of bulk supply. The samples shall be returned to the 
Contractor towards the end for incorporation in the job. 

 The mastic for caulking shall be of best quality from a manufacturer approved by the Engineer.  In 
general, the mastic for fixing of metal frames shall be as per IS: 1081 and/or as approved by the 
Engineer. 

 
2.2.0     Fabrication 
 
2.2.1     Steel Doors, Windows, Ventilators, Louvers etc. 
  
 a)    Door Frames 
 Frames shall be fabricated from l6 G sheets.  They shall be mortised, reinforced, drilled and 

tapped for hinges and lock and bolt strikes. Where necessary, frames shall be reinforced for 
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door closures.  Welded construction with mitered corners shall be used. Rubber door silencers 
shall be furnished for the striking jamb.  Loose "T" masonry anchors shall be provided.  Frames 
shall finish flush with floor and adjustable floor anchors shall be supplied.  Frames shall be 
brought to site with floor ties/weather bars installed in place.  

  
 b)  Double plate Flush Door Shutters 
 Door shutters shall be 45 mm. thick, completely flush design and shall comprise of two outer 

sheets or 18 G steel sheets, rigidly connected and reinforced inside with continuous vertical 20 
G stiffeners, spot welded in position at not more than 150 mm on centers. 

 Both edges of doors shall be joined and reinforced full height by steel channels placed 
immediately inside and welded to the door faces. Top and bottom of doors shall be reinforced 
horizontally as shown on drawing by steel channels running full width of door.  Doors shall not 
have more than 2.5 mm clearance at jambs and heads, shall have proper level on lock stiles 
and rails to operate without binding, and shall be reinforced at corners to prevent sagging or 
twisting. Pairs or double doors shall have meeting-stile edges bevelled or rebated. 

 Where shown on drawing, or called for in the schedule of items, the doors shall be sound 
deadened by filling the inside voids with mineral wool or other suitable approved materials.  

 Doors shall be mortised, reinforced, drilled and tapped in shop for hinges, locks and bolts. 
They shall also be reinforced for closures, push-plates and other surface hardwires where 
necessary.  Any drilling and tapping required for surface hardware shall be done at site. Where 
shown on drawing, provision shall be made for fixing glazing, vision panels, louvers etc. 
glazing moulding shall be of 18 G steel or extruded aluminium sections with profiles shown on 
drawing and suitable for fixing 6 mm. glass. Louvers blades shall be V or Z shaped and made 
out of l6 G Sheets. 

 
c)    Single Sheet Door Shutters 
 Single sheet doors shall be made from best quality 18 G mild steel sheets, and shall present a 

flush surface on the outside. The inside shall be stiffened with semi tubular edge and central 
stiffening rail which shall convey the lock and other furniture. The frames shall be made from 
best quality 16 G mild steel sheets. 

 Wherever required as shown on drawings, provisions for fixing glass panes, louvers etc. shall 
be made. 
The manufacturing shall be done as specified in 2.2.1.b. "Double Plate Flush Door Shutters". 

 
d)    Sliding Doors  
 Sliding doors shall be either double plate or single plate construction as called for in drawings 

and schedules made out of 18 gauge steel sheets with adequate stiffeners. The Contractor 
shall specify the weight of the door in his shop and submit the manufacturer's catalogue of the 
sliding gear he proposes to use. Where shown on drawings or call for in the Schedule of Items, 
the Contractor shall make provision for openings to the door for mono-rail beams. Doors shall 
close positively to exclude rain water from seeping in. When called for in schedule, sliding 
doors shall withstand specified wind loads without buckling or jamming. The door shall slide 
freely under all ambient conditions. 

 
e)    Door Threshold 

 Door threshold shall be provided as shown on drawing. Doors without threshold shall have 
bottom tie of approved type. 
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f)    Steel Windows, Sashes, Ventilators etc. 

 These shall conform in all respects to IS: 1038 and IS: 1361 latest editions and as shown on 
drawings. The details as called for in the above codes shall be applicable for coupling mullions, 
transoms, weather bars, pivot arrangements for ventilators, etc. or as shown on drawings or 
called for in the Schedule of Items. 

  All welds shall be dressed flush on all exposed and contact surfaces. 
 Where composite unit openings are shown on drawings, the individual window units shall be 

joined together with requisite transoms and mullions as shown on drawings. All windows shall 
be outside glazed, fixed with putty or metal glazing beads as shown on the drawings and/or 
specified under Schedule of Items. Where Aluminium glazing beads are specified, they shall 
be extruded Aluminium channel 9.5 mm x 9.5 mm x 1.6 mm (Jindal Section No. 2209) unless 
otherwise shown on drawings. Aluminium beads shall be given one coat of zinc chromate 
primer before fixing to windows. 

 
2.2.2     Aluminium Door, Windows and Frames 
  
 Extruded sections shall have a minimum 3 mm wall thickness unless otherwise approved in samples by 

the architect/engineer. All sections shall be approved by the Architect/Engineer before fabrication is 
taken up. Doors, frames, mullions, transom etc. shall be anodized in a bath of sulphuric acid to provide 
a clear coating of minimum 0.6 mm thickness. The anodized materials shall then be sealed by 
immersing in boiling water for 15 minutes. A protective transparent coating shall be applied to the 
sections before shipment from the factory. Unless otherwise specified all Aluminium doors and 
windows shall be anodized with 20 micron thick. 

 All work shall be fitted and shop assembled to a first class job, and ready for erection. Shop joints shall 
be made to hair lines and then welded or braced by such method as will produce a uniform colour 
throughout the work. Work on the above, other than described, shall be carefully fitted and assembled 
with neat joints with concealed fasteners. Wherever possible, joints shall be made in concealed 
locations and on edges of doors. Field connections of all work may be made with concealed screws or 
other approved type of fasteners. Glazing beads shall be snap fit type without visible screws and shall 
be of sizes of accommodate 6 mm thick glazing or as specified in schedule of items. All work shall be 
adequately braced and reinforced as necessary for strength and rigidity. 

 
2.3.0     Shop Coat Paint 
  
 The shop paint for steel doors, windows etc. shall be best lead or zinc chromate primer paint from 

approved manufacturer. All surfaces shall be thoroughly cleaned of rust, grease, loose mill scales etc. 
and given one coat of shop paint. Portions like mullions, transoms etc. which will be inaccessible after 
assembly of units shall be given an extra coat of paint before assembly. 

 Where called for in the Schedule of Items, all steel doors, windows, etc. shall be hot dip galvanized to 
give a coating weight of 1-1/2 - 2 oz. per sq. ft. One coat zinc chromate primer coat shall then be 
applied as shop paint. 

 Portions of Aluminium frame which come in contact with masonry construction, shall, before shipment 
from workshop, be protected with a heavy coat of alkali paint. Aluminium coming in contact with other 
incompatible metals shall be coated with zinc chromate primer. 

 
2.4.0     Handling & Storage of Fabricated Material 
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 All metal doors, windows, etc. shall be packed and crated properly before dispatch, to ensure that there 

will be no damage to the fabricated materials. Loading into wagons and trucks shall be done with all 
care to ensure safe arrival of materials at site in undamaged condition. 

 When taking delivery of items supplied by Owner, the Contractor shall satisfy himself that the items 
supplied are upto the specified standard. Any defect detected shall promptly be brought to the notice of 
the Engineer. 

 All metal doors, windows etc. shall be stored under cover in a way to prevent damage or distortion. 
Special care shall be taken to prevent staining of Aluminium products by rust, mortar etc. 

 
2.5.0     Assembly & Erection at Site 
  
 In general, the fixing of steel doors, windows, ventilators, louvers, etc. shall conform to IS: 1081 and as 

shown on drawings. The Contractor shall assemble and install all steel doors, windows, sashes, fixed 
metal louvers, etc. including transoms and mullions for composite units in respective places as shown 
on drawing, keeping proper lines and levels, and in approved workmanlike manner, to give trouble free 
and leak-proof installations. The installation shall be done according to the instructions of the 
manufacturer, and/or as approved by the Engineer. If required by the Engineer, the installation shall 
have to be carried out under the supervision of the manufacturer's staff. The Contractor shall take 
every precaution against damage of the components during installation. Necessary holes, chases, etc. 
required for fixing shall be made by the Contractor and made good again as per original, after 
installation, without any extra charge. 

 After installation of steel doors, windows etc. all abrasions to shop-coat of paint shall be retouched and 
made good with the same quality of paint used in shop-coat. 

 All coupling mullions, transoms, frames, etc. in contact with adjacent steel and other members, shall be 
well bedded in mastic. The Contractor shall bring to the site the mastic cement in original sealed 
containers of manufacturer and shall apply it as per the instructions. For all frames supplied by either 
the Owner or the Contractor, mastic shall be supplied by the Contractor and caulking done properly as 
per drawings, specifications and as per instructions of the Engineer. 

 Door shutters, partitions hardware fixtures etc. shall be fixed only after major equipment have been 
installed in rooms. 

 Wherever required, nylon cords of approved quality shall be supplied along with pivoted sashes and 
shall be of adequate length to terminate one metres from the floor. Loose ends of cords shall end in 
metal or plastic pull as approved by the Engineer. 

 
3.0.0    ACCEPTANCE CRITERIA 
 
3.1.0  For fabricated Items 

 
a) Overall dimensions shall be within 1.5 mm of the size shown on drawings. 
b) Mullions, transoms etc. shall be in one length and permissible deviations from straightness 

shall be limited to 1.5 mm from the axis of the member. 
c) Door and window shutters shall operate without jamming. The clearance at head and jamb for 

door shutters shall not exceed 1.5 mm. For double leaf doors, the gap at the meeting stiles 
shall not be more than 1.5 mm. 

d) Door leaves shall be undercut where shown on drawings. 
e) Doors, windows, frames, etc. shall be on a true planes, free from warp or buckle. 
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f) All welds shall be dressed flush on exposed and contact surfaces. 
g) Correctness of location and smoothness of operations of all shop installed hardwires and 
 fixtures. 
h) Provision for hardwires and fixtures to be installed at site. 
i) Glazing beads shall be cut with mitred corners. 
j) Glazing clips, fixing devices etc. shall be supplied in adequate numbers. 
k) Shop coats shall be properly applied. 
l) Exposed Aluminium surfaces shall be free from scratches, stains and discolouration. Anodized 

surfaces shall present a uniform and pleasing look. 
 

3.2.0    For Installed Items 
 
a) Installations shall be at correct location, elevation and in general, on a true vertical plane. 
b) Fixing details shall be strictly as shown on drawings. 
c) Assembly of composite units shall be strictly as per drawings with mastic caulking of transoms 

and mullions, gaskets, weather strips etc. complete. 
d) All frames on external walls shall be mastic caulked to prevent leakage through joint between 

frames and masonry. 
e) All openable section shall operate smoothly without jamming. 
f) Locks, fasteners etc. shall engage positively. Keys shall be non- interchangeable. 
g) Cutting to concrete or masonry shall be made good and all abrasions to shop paint shall be 

touched up with paint of same quality as shop paint. 
h) Aluminium doors, windows, etc. shall be free from scratches stain or discolouration. 
 
 

4.0.0     RATES 
  
 Rates shall be unit rates for items described in schedule. 
 
5.0.0     METHOD OF MEASUREMENT 

 
a)    Supply and installation of doors shall be measured in number of each type used. The types 

shall be as shown on drawings and described in Schedule of Items. 
b)    Supply of windows shall be measured in number of each type of unit used either single or in 

combination. 
c)    Installation including assembly and erection, of Windows shall be measured in number to types 

of combinations mentioned in the Schedule of Items. 
d)    Supply and installation of louvers shall be measured for area of opening in which the louvers is 

to be installed. 
e)    Supply of mullions and transoms shall be measured for net length of different types shown on 

drawings and described in Schedule. In computing the length, the length required for 
embedding in concrete or masonry shall not be considered. No extra payment shall be made 
for end or cover plates. 

f)    Vision panels, louvers to doors and insulation between door faces shall be measured for actual 
area and paid separately over the basic rate doors. 

g)    Glazing beads, weather stripping, fixing devices etc. shall not be measured separately but shall 
be included in the supply rate of respective items. 
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h)    And curing or grouting to concrete and masonry or welding and drilling to steel required for 
installation shall be included in the installation rate. No separate payment shall be made for 
caulking and jamming or frames or making good to concrete or masonry. 

i)   Glass and glazing shall be measured and paid under relevant items. 
j)    Door and window fixtures, locks, door closures etc. shall be measured in actual numbers use. 
 

6.0.0     I.S. CODES 
Following are some of the important I.S. Codes as relevant to this section: 
IS: 1038: Steel doors, windows and ventilators  
IS: 1361: Steel windows for industrial buildings  
IS: 1948: Aluminium doors windows and ventilators 
IS: 1949: Aluminium windows for industrial buildings 
IS: 4351: Steel door frames 
IS: 1081: Code of practice for fixing and glazing of metal (steel and Aluminium) doors, windows, and 
ventilators. 
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TECHNICAL SPECIFICATION FOR GLASS AND GLAZING 
 
1.0 SCOPE 
 The work in general shall consist of supplying and fixing all glass and glazing including all clips, putty, 

mastic cement etc. wherever required as shown on drawings and specifications, supply of metal 
glazing beads and neoprene gaskets shall not be included in this scope. 

 This shall also include the fixing of all glass and glazing supplied by the Owner at his site stores. 
 
2.0 INSTALLATION 
 
2.1 General 
 The Contractor shall supply and install all glass and glazing as required for various doors, windows, 

sashes, ventilators and fixed louvers, miscellaneous glazing and partitions, unless otherwise stated 
from approved manufacturer like Hindustan Pilkinton or equivalent, having uniform refractive index and 
free from flaws, specks and bubbles. The glass shall be brought to site in the original packing from the 
manufacturer and cut to size at site. 

 Materials 
a) Glare reducing or heat absorbing glass shall be "Calorex" of Hindustan Pilkington or approved 

equivalent and special care shall be taken to grind smooth and round off the edges before fixing. 
b) Clear glass shall be flat drawn sheet glass and shall be at least 4 mm thick. Sheet glass for doors 

shall be minimum 5.5 mm thick. 
c) Wired glass shall be thick rolled glass with centrally embedded 42g. wire mesh of Georgian type. 

This may be clear or colorued glass, as shown on drawings or schedules. 
d) Obscure glass shall have a cast surface in one side. 
e) Coloured and figured glass shall be as per approved sample. 
f) In general, the putty shall conform to IS: 400 and be best quality from approved manufacturer. It 

shall be brought to site in the Manufacturer's original packing. Quick setting putty glass is used 
where it shall be non-setting type. 

g) Neoprene gaskets with snap-fit glazing beads shall be fixed as per manufacturer's instructions 
and shall sit snugly against glass to give a leak-proof installation. 

h) Float glass 
i) Double glazing 

 
2.3 Glazing, Setting and Finish 
 All glazing clips, bolts, nuts, putty, mastic cement etc. as required shall be supplied by the Contractor. 
 All glass shall be thoroughly cleaned before putting in position. Each glass pane shall be held in place 

by special glazing clips of approved type. As specified in relevant I.S. Codes, four glazing chips shall 
be provided per glass-pane, except for large panes were six or more clips shall be used as per 
Engineer's instructions. All holes that may be necessary for holding the clips glazing heads and all 
other attachments shall be drilled by the Contractor. 

 Glass panes shall be set without springing, and shall be bedded in putty and back puttied, except 
where moulding or gasket are specified, putty, mastic cement etc. shall be smoothly finished to the 
even line and figured glass shall be set with smooth side out. 

 Where glass will be supplied by owner, the Contractor shall cut it to size and fix them in the same as 
specified above. 
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 Necessary glazing clips, putty, mastic cement etc. shall be supplied by the Contractor. The contractor 
shall be responsible for damage of glass supplied by the owner, during handling, transportation, fixing 
etc. maximum wastage allowance shall be 5%. 

 After completion of glazing work, the Contractor shall remove all dirt stains, excess putty etc. clean the 
glass panes and leave the work in perfectly acceptable condition. All broken cracked or damaged glass 
shall be replaced by new ones at the Contractor's own cost. 

 
3.0 ACCEPTANCE CRITERIA 

a) All installation shall be free from cracked, broken or damaged glass. Edges of large panes of 
thicker glass and heat absorbing glass shall be inspected carefully for chipped, cracked or 
underground edges. 

b) Glazing shall be carefully done to avoid direct contact with metal frames. 
c) All glass shall be embedded in mastic or fixed by neoprene gaskets to give a leak-proof 
 installation. 
d) At completion, the panes shall be free from dirt, stains, excess putty etc. to the complete 
 satisfaction of the Engineer. 

 
4.0 RATES 

a) Rates shall be unit rates for supply and/or installations of different kinds of glass mentioned in 
the Schedule of Items. 

b) No separate payment shall be made for glazing clips, mastic cement, putty, nails etc. for 
drilling holes in frames for inserting glazing clips. 

c) No separate payment shall be made for cutting of glass to require size, edge finishing etc. if 
the glass is supplied by the Contractor. 

d) Payment shall be made for cutting of glass to required size edge finishing etc. if the glass is 
supplied by the Owner. 

e) No separate payment shall be made for cleaning the glass after installation. 
 

5.0       METHOD OF MEASUREMENT 
 

a) All supply and/or installation of glass shall be measured for actual area of work done. 
b) When glass is supplied by the Owner, the cutting of glass shall be measured for actual length 

of cut edges. 
 
6.0       I.S. CODES 

Following are some of the important I.S. Codes relevant to this Section: 
IS: 3548Code of practice for glazing in building. 
IS: 1083Code of practice for fixing and glazing metal doors, windows & ventilators. 
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TECHNICAL SPECIFICATION FOR DRAINAGE AND SANITATION  
 

1.0.0 SCOPE 
 
 This section covers the layout and construction of drains for roof water, surface water and sewage 

together with all fittings and fixtures and inclusive of ancillary work. Such as connections, manholes 
and inspection chambers used within the building and from the building to the connection to a public 
sewer or to treatment work, septic tank and soak pit dispersion trenches. 

 
2.0.0    INSTALLATION 
 
2.0.1     General 
 All pipe lines, locations of fittings and fixtures, etc. shall be as per drawings or as directed by the 

Engineer. Correctness of lines, plumb, orientation, symmetry and levels shall be strictly ensured. All 
items shall be fully secured against movement in any direction and so located as to allow easy 
maintenance. 

 All pipe lines, fittings and fixtures shall be installed leak-proof. When the work under scope of this 
specification linked up with work executed by others, the connections shall be such as to prevent any 
splashing or spilling or emission of foul odour and gases. 

 
2.1.0     Rainwater Downcomers 
 Rainwater downcomers shall be standard Cast Iron or Asbestos Cement Pipes. In case where 

specifically desired, M.S. pipes may also be used; M.S. pipes shall be painted outside with two coats of 
anticorrosive paints under a coat of primer. 

 Rainwater downcomers shall run along and be secured to walls, columns etc. Where desired by the 
Engineer these may have to be installed in chases cut in the structure. All pipes shall be well secured 
and supported by adequately strong brackets. The brackets may be wrought iron clevis type, split ring 
type or perforated strap iron type as approved by the Engineer. For vertical runs each pipe shall hang 
freely on its brackets fixed just below the socket. Suitable spacer blocks shall be provided against the 
vertical surface to which the pipe is fixed. 

 All bends and junctions shall be supplied with watertight cleanouts. 
 Roof and floor drains and yard gullies shall be installed, if required, by cutting into the structure and 

grouted with 1:2:4 cement concrete. All gutters shall be provided with removable gratings. 
 All horizontal pipes shall have a minimum fall of 1 in 100. 
 
2.2.0     Gutters 
 The gutters shall be made of G.I. or A.C. All gutters shall be supplied by reputable specialized firms. 

Each section shall be sufficiently rigid, edges and corners straight and the slopes perfectly uniform. G.I. 
gutters shall have the edges strengthened by suitable means. 

 Unless noted otherwise the gutters shall have a minimum fall of 1 in 120. Adequate number of string 
supports shall be provided so that there is no reflection even when the gutter is full. Each joint must 
have a support. Unless otherwise specified the supports shall be fabricated M.S. brackets. All junctions 
shall be thoroughly watertight. The joints may be made by riveting, bolting or soldering. All joints 
between successive lengths of gutters shall have on overlap of at least 5 cm. The drop in the overlap 
shall always be in the direction of the fall of the gutter. Ends of gutters shall be closed watertight. 
Junction with rainwater down comers shall be made fully watertight and secured. 
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2.3.0     Soil and Drainage Pipes 
 
2.3.1     Gradients 
 If not specified the minimum gradients of soil and drainage pipe line shall be as follows: 
 100 mm nominal dia: 1 in 35 
 150 mm nominal dia: 1 in 65 
 230 mm nominal dia: 1 in 120 
 300 mm nominal dia: 1 in 200 
 
2.3.2     Relation with water supply pipe lines 
 Unless specifically cleared by the Engineer, under no circumstances shall special drainage and soil 

pipes be allowed to come close to water supply pipelines. 
 
2.3.3     Laying 
 Each separate pipe shall be individually set for line and for level. Where lengths of sewer or drain pipes 

are laid in trench, properly painted sight rails shall be fixed across the trench at a height, equal to 
length of the boning rod to be used, above the required invert level of the drain or sewer at the point 
where the sight is fixed. More sight rails shall be required at manholes, change of gradient and 
intermediate positions if the distance for sighting is more than 50ft. apart. The excavation shall be 
boned in at least once in every 6 ft. The foot of the boning rod shall be set on a block of wood of the 
exact, thickness of the wall of the pipe. Each pipe shall be separately and accurately boned between 
sight rails. 

 
2.3.4     Support and Protection on Pipelines 
 All pipes shall be laid with sockets leading unphill. Preferably the pipe shall rest on solid and even 

foundations for the full length of the barrel. However, the pipe manufacturer's instruction as approved 
by the Engineer shall be followed in the matter of support and jointing. 

 To achieve full and continuous support, concrete for bedding and packing is the best. Where pipes are 
not bedded on concrete, the floor shall be left slightly high and carefully placed so that the pipe barrels 
rest on undisturbed ground. If anywhere the excavation has been carried too low packing shall be done 
in concrete. Where laid on rock or very hard ground which cannot be easily excavated to a smooth 
surface, the pipes shall be laid on a cradle of fine concrete floor of gravel and crushed stone over laid 
with concrete or on a well consolidated gravel and crushed stone bed as desired by the Engineer. PVC 
or similar pipes shall be laid directly on stable soil packed with selected soil. 

 The minimum support and protection for glazed stoneware pipes shall be as follows: 
 
a)    When cover is less than 2 metre below ground level and where pipes are unavoidably exposed 

above ground surface, the pipes shall be completely encased or surrounded with concrete. 
 
b)    Where pipes are laid on soft soil with the maximum water table laying at the invert of the pipe, 

the sewer shall be bedded on concrete. 
 
c)   Where the pipes have to be laid on soft soil with the maximum water table rising above the 

invert of the pipe, but below the top of the barrel, the pipe sewer shall be haunched. 
 
d)    Where maximum water table is likely to rise above the top of the barrel or wherever the pipe is 

laid on soft soil the pipe sewers shall be completely encased or surrounded with concrete. 
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 Verified clay pipes shall be laid on a bed of 150 mm thick cement concrete (1:3:6) nominal mix 
by volume. 

 Cast iron pipes and concrete pipes may be supported on suitable concrete or brick support, 
where specified. The supports shall be unyielding and strong enough. At least one support 
shall be located close to ends. Spacing of intermediate supports shall be as decided by the 
Engineer. Pipes shall be secured to the supports by approved means. 

 Anchoring of pipes where necessary shall be achieved by suitable concrete encasing designed 
for the expected thrust. 

 
2.3.5     Entry into structures 
 For entry of the pipe lines into any building of structure suitable conduits under the structure or sleeves 

shall be used. The conduits and sleeves shall be such as to allow easy repairs and replacement of the 
pipes. When openings or chases are required to be made in the structure for entry of pipe lines, 
locations and sizes shall be marked and checked by the Engineer. After laying of the pipeline the 
openings and chases shall be mended. 

 
2.3.6     Ducts 
 Where solid, waste and ventilating pipes are accommodated in ducts, access to cleaning areas shall be 

provided. Connection to drain shall be through a gully with sealed cover to guard against ingress of 
sewer gas, vermin or backflow. 

 
2.3.7     Traps and Ventilating Pipes 
 Pipes are carrying off the waste from water closets and waste water and overflow water from baths, 

wash basins, sinks to drains shall be trapped immediately beneath such fixtures. Traps shall have 
minimum water seal of 50 mm and shall be ventilated whenever such ventilation is necessary to 
maintain water seal of the trap. 

 Ventilating pipes shall be carried up vertically from the drain to a height of at least 600 mm above the 
outer covering of the roof of the building or as shown on drawings. All vertical ventilating, anti-
syphonage and similar pipe shall be covered on top with a cowl. The cowl shall be made of C.I. unless 
desired otherwise by the Engineer. 

 
2.3.8     Manhole and Inspection Chambers 
 The maximum distance between manholes shall be 30 meter unless specially permitted otherwise. In 

addition, at every change of alignment gradient or diameter there shall be a manhole or inspection 
chamber. The distance between manhole or inspection chamber and gully chamber shall not exceed 6 
metres unless desired otherwise. Manhole shall be constructed so as to be watertight under test. The 
bending at the sides shall be carried out in such a manner as to provide no lodgement for any 
splashing in case of accidental flashing of the chamber. The channel or drain at the bottom of chamber 
shall be plastered with 1:2 cement, sand mortar and finished smooth to the grade. The channels and 
drains shall be shaped and laid to provide smooth flow. 

 Connecting to existing sewer lines shall be through a manhole. 
 Manholes shall be provided with standard C.I. covers. The covers shall be close fittings so as to 

prevent gases from coming out. Suitable heavy duty covers shall be used where necessary as decided 
by the Engineer. 

 
2.3.9     Cutting of Pipes 
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 Manufacturer's instructions shall be followed for cutting of pipes where necessary. Suitable and 
approved tools shall be used for the cutting so as to leave surface clean and square to the axis of the 
pipe. 

 
2.3.10    Jointing 
 Jointing of laid pipes shall be so planned as to avoid completely any movement or strain to the joints 

already made. If any joint is suspected to be damaged it shall be opened out and redone. 
 All joints between pipes, pipes and fittings and manholes shall be gas-tight when above ground and 

water-tight when underground. Method of jointing shall be as per instructions of the pipe and fittings 
manufacturer and as approved by the Engineer. However, in the absence of any instruction available 
from the manufactures the methods as detailed hereunder shall be used. 
 
a)    Cast Iron Pipes: 
 Socket and spigot pipes shall be joined by the cast lead joints. The spigot shall be centered in 

the socket of the next pipe by tightly caulking in sufficient turns of tarred gasket or hemp yarn 
to have unfilled half the depth of socket. When the gasket or hemp yarn has been caulked 
tightly a jointing shall be placed round the barrel and tightened against the face of the socket to 
prevent airlock. Molten lead shall then be poured in to fill the remainder of the socket and 
caulked with suitable tools right round the joint to make up for shrinkage of the molten metal on 
cooling and shall be finished 3 mm behind the socket face. 

 Joints in cast iron pipes with special jointing arrangements like `Tyton' joints etc. shall follow 
the instructions of the manufactures. 

 In special cases if flanged joints are accepted by the Engineer the joints shall be made 
leakproof by inserting approved type of rubber gaskets. The bolts shall be secured in stages to 
avoid uneven strain. 

 
b)    Concrete Pipes 
 Care shall be taken to place the collar centrally over the joint. 
 
c)    Glazed Stoneware Pipes 
 Tarred gasket or hemp yarn soaked in thick cement slurry shall first be placed round the spigot 

of each pipe and the spigot shall then be placed into the socket of the pipe previously laid. The 
pipe shall then be adjusted and fixed in the correct position and the gasket caulked tightly so 
as not to fill more than 1/4 of the total depth of the socket. The remainder of the socket shall be 
filled with a stiff mixture of cement mortar of 1:1 proportion. Then the socket is filled, a filled 
shall be formed round the joint with a trowel, forming an angle of 45 deg. with the barrel of the 
pipe. The newly made joints shall be protected, until set and shall be covered with damp cloth 
or other suitable materials. 

 
d)    Vitrified clay pipes 
 These shall be made from refractory clay mixed with crushed pottery and stone and burnt at a 

high temperature. These shall be hard, compact and glazed to make them acid resistant and 
impervious, and shall be obtained from approved manufacturer. 

 Special care shall be taken in handling these pipes. The pipes shall not be jointed until the 
earth has been partly refilled over the portion of the pipe between the joint holes. Before laying 
the second pipe, the socket of the first pipe laid shall be thinly painted all round on the inside 
with cement slurry (1 part of cement and 2 parts of clean, sharp sand). A ring of rope yarn 
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(closely twisted hemp or jute) dipped in neat cement paste or tar or bitumen, shall be inserted 
in the socket of pipe and driven home with caulking tools. The rope shall fully encircle the 
spigot with a slight overlap and shall not occupy more than one- fourth of the total depth of the 
socket. Where the spigot end of the pipe is made for receiving the gasket, it shall be wrapped 
with two or three turns of tarred spun, as close to the end as possible, before inserting into the 
socket. The joint shall then be completely filled with cement mortar (1:1) which shall have very 
little water and levelled to form a splayed fillet at an angle of 45 degrees with the outside pipe. 
Special care shall be taken so that any excess mortar etc. left inside the pipe joints is neatly 
cleaned off immediately after each joint is made. A semi-circular wooden scrapper or a rubber 
disc to which a long handle is fixed could be used for this purpose. 

 
e)    Lead Pipes 
 The joints in lead pipes shall be made as wiped solder joint. The minimum and the maximum 

length of the wiped solder joints shall be 8 cm. and 9 cm. respectively. The solders shall 
generally consist of two parts of lead and one part of tin. 

 
f)    Polyethylene Pipes 
 The joints shall be thermo-welded or bolted as per manufacturer's instructions. 
 
g)    Jointing Cast Iron Pipes with Stoneware Pipes 
 Where any cast iron soil pipe, ventilating pipe or trap is connected with a stoneware or semi-

vitrified waste pipe or drain communicating with a sewer, the beaded spigot end of such cast 
iron soil pipe, waste or ventilating pipe or trap shall be inserted into a socket of such stoneware 
pipe or drain and the joint made with mortar consisting of one part of cement and one part of 
clean sharp sand after placing a ratted gasket or hemp yarn soaked in neat cement slurry 
round the joint and inserted in it by means of a caulking tool. 

 
h)   Jointing Stoneware with Cast Iron Pipes 
 Where any water closet pan or earthenware trap connected to such a pan is to be jointed with 

a cast iron soil pipe, the joint between the stoneware spigot and the cast iron socket shall 
always be of a flexible nature. Such joint shall be made with a mixture of bitumen and chopped 
asbestos fibre. 

 
2.4.0     Trenches and other excavations 
 Width of the trench at the bottom shall be such as to provide 200 mm clearance on either side of the 

pipe for facility of laying and jointing. 
 Excavated material shall be stacked sufficiently away from the edge of the trench and the side of the 

spoil bank shall not be allowed to endanger the stability of the excavation. Spoil may be carted away 
and used for filling the trench behind the work. 

 Turf, top soil or other surface material shall be set aside, turf being carefully rolled and stacked for use 
in reinstatement. 

 All excavation shall be properly timbered, where necessary. 
 Efficient arrangements for dewatering during excavation and keeping it dry till backfilling shall be made 

to the satisfaction of the Engineer. Sumps for dewatering shall be located away from the pipe layout. 
 Where the excavation proceeds through roads necessary permissions shall be secured by the 

Contractors from the appropriate authorities. 
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 Special care shall be taken not to damage underground services, cables etc. These when exposed 
shall be kept adequately supported till the trench is backfilled.  

 The backfilling shall be done only after the pipeline has been tested and approved by the Engineer. 
Special care shall be taken under and sides of the pipe during handpacking with selected material. At 
least 300 mm over the pipe shall also be filled with soft earth or sand. Consolidation shall be done in 
150 mm layers. The surface water shall be prevented from getting into the filled up trench. Traffic shall 
not be inconvenienced by heaping up unduly the backfilling material to compensate future settlement. 
All future settlements shall be made good regularly to minimize inconvenience of traffic where 
applicable. 

 
2.5.0     Fixtures 
 The Tenderer shall mention in his bid the type and make of the fixtures he intends to use enclosing 

manufacturer's current catalogues. In the absence of any such agreement, the Engineer shall be at 
liberty to choose any type and make. 

 All fixtures and fittings shall be of approved quality and type manufactured by well-known 
manufacturers. All items brought to the site must bear indentification marks of the type of the 
manufacturer. Procurements shall be made well in advance and inspected and approved immediately 
by the Engineer. All fixtures shall be adequately protected, covered the plugged till handed over. 

 All fittings, gratings, fasteners, unless specified otherwise, shall be chromium plated. The connecting 
lead pipes and bends shall weigh at least 3 kg. per 25 mm dia per meter length. Where PVC or similar 
pipes are allowed the Contractor shall produce the test reports and convince the Engineer about their 
durability. 

 Unless specified in the contract the fixtures shall be as specified hereinafter. 
 
2.5.1     Water closet 

a)    Raised type 
 It shall include glazed vitreous china basin with siphon, open front solid plastic seat and plastic 

cover, low level glazed stoneware flushing cistern with valveless fittings, supply connections 
and necessary fittings. All fittings shall be chromium plated. Colour of basin, cistern, seat and 
cover shall be as desired by the Engineer. 

 
b)    Squatting type 
 It shall include glazed vitreous china pan with foot rests and high level cast iron flushing cistern 

with valveless fittings, supply connections and necessary fittings. All fittings shall be chromium 
plated. The foot rests shall be made of white glazed vitreous china with chequered surface. 
The flushing cistern shall be painted as desired by the Engineer. 

 
2.5.2     Urinals 
 It shall consist of wall type glazed vitreous china urinals, cast iron automatic flushing cistern complete 

with supply connections, flush pipe, lead pipes, gratings, traps and all other necessary fittings. 
Automatic flushing shall be approximately once every five minutes. For a number urinals located 
together may be served by one cistern of adequate capacity. All fittings shall be chrome plated. 

 
2.5.3     Wash basin 
 It shall be made of glazed vitreous china. The basin shall be flat back, wall hung by painted cast iron 

brackets and complete with pattern with hot and cold brass faucets with nylon washers, waste chain, 
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waste washers, lead waste pipes with traps, perforated waste complete with necessary fittings. All 
fittings including faucets shall be chromium plated. 

 
2.5.4     Sink  
 It shall be made of glazed stoneware. It shall be wall hung by painted cast iron brackets and complete 

with one brass faucet with nylon washers, waste chain, waste washers and lead waste pipes with traps, 
perforated waste with necessary fittings. All fittings including faucets shall be chromium plated. 

 
2.5.5     Bathroom mirror 
 It shall be made of the best quality 6 mm thick glass and produced by a reputed mirror manufacturer. It 

shall be wall mounted with adjustable revolving brackets. The brackets, screws and other fittings shall 
be chromium plated. 

 
2.5.6     Glass shelves 
 Glass shelves shall consist of 6 mm thick clear glass with guard rails and shall be wall mounted with 

brackets. All brackets, guard rails and screws shall be chromium plated. 
 
2.5.7     Towel rail 
 Towel rails shall be 20 mm dia chromium plated MS pipes wall mounted with steel brackets. The 

brackets screws etc. shall also be chromium plated. 
 
2.5.8     Soap holder 
 It shall be made of chromium plated strong members. The holders shall be wall mounted with 

chromium plated screws. 
 
2.5.9     Liquid soap dispenser 
 It shall be round and easily revolving with removable threaded nozzle. The body, bracket for wall 

mounting and screws shall be chromium plated. 
 
2.5.10    Toilet roll holder 
 It shall be made of glazed vitreous china with suitable cover cum cutter. Wall mounting screws shall be 

chromium plated. 
 
2.5.11  S.S WASHING TAP 
 It shall be made of stain less steel material. 
 
2.5.12  Shower 
 It shall be made of stain less steel material. 
 
2.5.13 Standard CP jet spray with PVC pipe    
 It shall be made of stain less steel material with PVC pipe. 
 
2.5.14    Installation 
` All plumbing fittings and fixtures shall be installed in most workmanlike manner by skilled workers. 

These shall be perfect in level, plumb, plane, location and symmetry. All items shall be securely 
anchored to walls and floors. All cuttings in walls and floors shall be made good by the Contractor. 
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2.6.0     Septic tank & effluent disposal 
 
2.6.1     Septic tank 
 Septic tank shall consist of the tank itself with inlet and outlets therefrom complete with all necessary 

earthwork and backfilling. The details of septic tank shall be as shown on drawings. This item shall also 
include ventilating pipe of at least 100 mm dia whose top shall be provided with a suitable mosquito 
proof wiremesh and cowl. Ventilating pipe shall extend to a height of about 2 meter when the septic 
tank is at least 15 meter away from the nearest building and to a height of 2 meter above the top of 
building when it is located closer than 15 meter. Ventilating pipes can be connected to the normal soil 
ventilating system of the building where allowed. 

 
2.6.2     Effluent Disposal 
 The effluent from the septic tank shall be disposed by allowing it into an open channel or a body of 

water if the concerned authority approves or into a soak pit for absorption by soil or shall be allowed to 
be absorbed by soil through open jointed SW pipes laid in a trench filled with broken bricks. 

 
2.6.3     Soak pit 
 The soak pit shall be complete as shown on drawing. It shall consist of a 900 mm dia pit 1000 mm in 

depth below the invert level of the inlet pipe. The pit shall be lined with stone, brick or concrete blocks 
set in a cement mortar (1:6) and filled with brick bats. Inlet pipe shall be taken down to a depth of 900 
mm from the top as anti-mosquito measure. 

 
2.6.4     Open joined SW Pipe/dispersion trenches 
 Minimum dia of the SW pipes shall be 150 mm nominal. The trench for laying the pipes shall be 

minimum 600x600 mm pipes. The joints of the pipes shall be left unsealed. The entire length of the 
pipe within the trench shall be buried in a 250 mm layer gravel or crushed stone of uniform size. On top 
of gravel/crushed stone layer is a 150 mm bed of well graded coarse aggregate. Ordinary soil is used 
for filling the top of trench. 

 
2.6.5     Commissioning septic tank 
 After the septic tank has been proved watertight and the sewage system is checked the tank shall be 

filled with water to its outlet level before the sewage is let into the tank. It shall be seeded with well 
digested sludge obtained from septic tank or sludge digestion tank. In the absence of digested sludge a 
small quantity of decaying organic matter such as digested cow-dung may be introduced. 

 
3.0.0     TESTING AND ACCEPTANCE 
 
3.1.0     Inspection before installation 
 All pipes, fittings and fixtures shall be inspected before delivery at the site to see whether they conform 

to accepted standards. The pipes shall again be inspected on site before laying by sounding to disclose 
cracks. All defective items shall be clearly marked and forthwith removed from the site. 

 
3.2.0     Testing of Pipelines 
 Comprehensive tests of all pipe lines shall be made by simulating conditions of use. The method of 

actual tests shall be decided by the Engineer. All test data shall be recorded and submitted to the 
Engineer for review and instruction. The Engineer's discretion regarding tolerance shall be final. 
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 General guidance for the tests are given below: 
 
a)    Smoke test 
 All soil pipes, waste pipes and vent pipes and all other pipes when above ground shall be 

approved gastight by a smoke test conducted under a pressure of 25 mm of water and 
maintained for 15 minutes after all trap seals have been filled with water. The smoke is 
produced by burning oily waste or tar paper or similar material in the combustion chamber of a 
smoke machine. Chemical smokes are not satisfactory. 

 
b)   Water test 
     For pipes other than Cast Iron 
 Glazed ware and concrete pipes shall be subjected to a test pressure of at least 1.5 m head of 

water at the highest point of the section under tests. The tolerance figure of two litres per 
centimetre of diameter per kilometre may be allowed during a period of 10(ten) minuets. The 
test shall be carried out by suitably plugging the low end of the drain and the ends of 
connections, if any, and filling the system with water. A knuckle bend shall be temporarily 
jointed in at the top end and a sufficient length of the vertical pipe jointed to it so as to provide 
the required test head or the top end may be plugged with a connection to a hose ending in a 
funnel which could be raised or lowered till the required head is obtained and fixed suitably for 
observation. 

  
Subsidence of test water may due to one or more of the following cases: 

 
a)  Absorption by pipes and joints 
b)  Sweating of pipes or joints 
c)  Leakage at joints or from defective pipes 
d)  Trapped air 
Allowance shall be made for (a) by adding water until absorption has ceased and after which 
the test proper should commence. Any leakage and the defective part of the work shall be cut 
out and made good . 
For cast iron pipes  
Cast iron sewers and drains shall be tested as for glazedware and concrete pipes. The drain 
plug shall be suitably strutted to prevent their being forced out of the pipe during the test. 

  
c)   For straightness 
 
 i)   By inserting at the high end of the sewer or drain a smooth ball of a diameter 13 mm less 

than the pipe bore. In the absence of obstruction, such as yarn or mortar projecting through the 
joints, the ball with roll down the invert of the pipe end emerge at the lower end; and 
ii)   By means of a mirror at one end of the line and lamp at the other. If the pipe line is 

straight, the full circle of light may be observed. The mirror will also indicate obstruction 
in the barrel if the pipe line is not straight. 

 
3.3.0     Testing Septic Tank 
 The septic tank shall be tested for water tightness. It shall be filled up with water and allowed to soak 

for 24 hours. Then it shall be topped up and allowed to stand again for 24 hours and loss of level 
recorded. The fall shall not be more than 15 mm. 
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3.4.0     Fixtures etc. 
 All fixtures and fittings shall be connected by watertight joints. No dripping shall be accepted. 
 
4.0.0     RATES 
 Rates shall be unit rates for the complete work as detailed out in the Specification unless any particular 

portion is specifically excluded in the Schedule of Items. 
 If any material fittings or fixtures are provided by the Owner free, the Contractor shall have to take 

delivery, keep in safe custody and be responsible till fitted and handed over. 
 
5.0.0     MEASUREMENT 
 For method of measurement regarding work under scope of this Specification IS: 1200 (Part-XVI) shall 

be followed unless contrary to the following: 
 
5.1.0     Trenches 
 Unless particular items are included in the Schedule, no separate measurement shall be made for lead, 

lift, dewatering, dressing, storing, backfilling consolidation etc. that may be required in this connection. 
 
5.2.0     Concrete & masonry 
 Unless lumped with other items in the Schedule the measurement shall be on gross area or volume 

basis as mentioned under relevant items. 
 
5.3.0     Pipe work 
 No separate measurement shall be made for special supports and fixtures, cutting chases, holes and 

rectification unless specially indicated in the Schedule of Items. If the specials are separately indicated 
in the Schedule, the measurement for these shall be over and above the measurement of the pipe work 
as mentioned below: 

 The pipes of different nominal bores shall be measured separately. The pipework shall be measured in 
length inclusive of sockets specials, fittings etc. in position. 

 
5.4.0     Fittings and fixtures 
 Measurement for fittings and fixtures where applicable shall be in number for the complete item 

inclusive of anchors, brackets and fasteners required. However, in special cases anchors, brackets and 
similar items may be measured separately if included as such in the Schedule of Items. 

 
5.5.0     Chases and holes 
 No measurement shall be made for cutting chases, holes etc. and making good for any work within the 

scope of this specification and shall be inclusive. 
 
5.6.0     Painting 
 All items likely to rust shall be painted with one coat of primer which shall not be measured separately. 

Where finished coat of paints are supplied that shall be measured as indicated in the Schedule of 
Items. Usually, painting of pipes shall be measured in length for each different nominal diameters 
without giving any extra allowance for specials sockets, etc. 

 
5.7.0     Septic tank, Soak pit 
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 Usually it shall be measured in number for the complete septic tank or soak pit as per drawing. All 
earthwork, backfilling, masonry, concrete, manhole, pipes and fittings included. In case, it is intended to 
pay for individual items the same shall be indicated in the Schedule and measured in number, length, 
area or volume as appropriate. 

 
6.0.0     CODES AND STANDARDS 
 Some of the important Codes and Standards relevant to this specification shall be followed: Latest 

editions shall always be consulted. 
 IS: 1172 -Code of basic requirements for water supply drainage and sanitation. 
 IS: 1200 - Laying of water and swear lines including (Pt XVI) appurtenant items. 
 IS: 1239 (Pt. I&II) Mild Steel Tubes and Mild Steel Tubular and other wrought steel pipe fittings. 
 IS: 1536 -Centrifugally cast (Spun) iron pressure pipes for water gas & sewage. 
 IS: 1537 -Vertically cast iron pressure pipe for water, gas & sewage. 
 IS: 3486 -Cast Iron spigot & socket drain pipes. 
 IS: 1742 -Code of Practice for building drainage. 
 IS: 5329 -Code of Practice for sanitary pipe work above      ground for buildings. 
 IS: 2470 -Code of Practice for designs and construction of septic tank for small and large installations. 
 IS: 3076 -Low density polyethylene pipes for potable water supplies. 
 IS: 4984 -High density polyethylene pipes for potable water supplies. 
 IS: 1537 -Vertically cast iron pressure pipes for water, gas and sewage. 
 IS: 1538 -Cast Iron fittings for pressure pipes for water, gas & sewage. 
 IS: 1230 -Cast Iron rain water pipes and fittings. 
 IS: 3889 -Centrifugally cast (spun) iron spigot & socket soil waste and ventilating pipes, fittings and 

accessories. 
 IS: 1729 -Sand cast iron spigot & socket soil, waste and ventilating pipes & accessories. 
 IS: 1626 -Asbestos cement building pipes, gutters and fittings (spigot & socket types). 
 IS: 458 -Concrete pipes (with and without reinforcement) 
 IS: 783 -Code of Practices for laying of concrete pipes. 
 IS: 784 -Prestressed concrete pipes. 
 IS: 651 -Salt glazed stoneware pipes & fittings. 
 IS: 4127 -Code of practice for laying of glazed stoneware pipes. 
 IS: 1726 -Cast Iron manhole covers & frames intended for use in drainage work. 
 IS: 5961 -Cast Iron gratings for drainage purpose. 
 IS: 5219 (Part 1) `P' & `S' traps. 
 IS: 771 -Glazed earthen-ware sanitary appliance. 
 IS: 772 General requirements of enamelled cast iron sanitary appliances. 
 IS: 774 -Flushing cistern for water closets & urinals (valveless siphonic type). 
 IS: 775 -Cast Iron brackets & supports for wash basins and sinks. 
 IS: 2548 -Plastic water closet seats & covers. 
 IS: 2527 -Code of Practice for fixing rain water gutters and down-pipes for roof drainage. 
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TECHNICAL SPECIFICATION CARPENTRY & JOINERY 
 
1.0      SCOPE 
 This shall include supply, fitting and fixing of timber frames to doors and windows with M S holdfasts, 

panelled or flush doors, windows, shutters, partitions, wall panelling, pelmets, shelves, furniture, etc. as 
shown in drawings, including a prime coat of approved paint, varnish, or fixing of decorative plastic 
laminate where called for in the schedule. This shall also include the supply and fixing of all hardware 
and fixtures shown in drawing or specified in the “Schedule of Fixtures". 

 
2.0       INSTALLATION 
 
2.1      Materials 
 a)  Timber 

 Unless otherwise specified all timber shall be best quality well-seasoned C P teakwood free 
from large or loose, knots cracks or other defects. Where specified, timber shall be treated with 
approved wood preservative before use.  Before starting the carpenters work the Tenderer 
shall have the rough timber approved by the Engineer. 

 
b)  Plywood 
 Plywood shall be commercial quality or with decorative surface veneer. Unless specifically 

permitted otherwise, the adhesive used in plywood shall be phenol-formaldehyde resin of B W 
R grade conforming to IS: 848 

 
c)  Decorative Laminated Plastic sheets 
 The colour, pattern, finish and texture shall be approved by the Engineer and the bulk supply 

procured in sheet sizes which will ensure the least number or joints in one surface. 
 
d)  Flush Doors 
 Flush doors shall be hollow or solid core doors with commercial or decorative faces and 

hardwood edges.  The core for solid core doors shall be of block board or wood particle board. 
Manufacturer's literature and test certificates shall be submitted for the approval of the 
Engineer.  The Contractor shall give a guarantee that the adhesive used is 
phenolformaldehyde of B W R grade, confirming to IS: 848.  The thickness shall be as 
specified in the Schedule of Items". 

 
e)  Panel Doors 
 Panel door shall be of teakwood shutter frame unless otherwise noted and panels with 

teakwood/commercial ply/teakwood particle board as per "Schedule of items".  Other 
considerations shall be as mentioned in item (d) above. 

 
f)  Fixtures 
 Fixtures for doors, windows, furniture, etc. shall be as shown on drawing or specified in the 

"Schedule of Fixtures". 
 

2.2       Workmanship 
 
2.2.1     General 
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 The work shall be done by skilled carpenters as per details shown on drawing or instructed by the 
Engineer. 

 Framing timber and other work shall be close-fitting with proper wood joinery, accurately set to required 
lines or levels and rigidly secured in place.  The surface of frames etc. which will come in contact with 
masonry after fixing, shall be given two coats of approved paint before fixing. Mastic caulking shall be 
done after fixing external door and window frames.  Special care shall be taken to match the grain of 
timber or plywood which will be subsequently polished.   Screwing or nailing will not be permitted to the 
edge of plywood and particle board.  The edge of all plywood, blockboard and particle board shall be 
finished with teakwood lipping unless otherwise shown on drawings. 

 Fixing of frames and partitions shall generally be with 40 mm x 6 mm x 300 mm long M S holdfasts 
bifurcated at and grouted with 1: 2:4 cement concrete. The gap between masonry and external door 
and window frame shall be caulked with polysulphide mastic. M S grills or guard bars shall be provided 
to windows where called for in the drawings or schedule of items. 

 
2.2.2     Finish  
 All carpentry work after finishing shall be sand papered smooth. A prime coat paint shall be given after 

inspection of the Engineer to all surface other than those which shall be subsequently polished or 
covered with laminated plastic sheet. 

 
2.2.3    Surface Treatment 
 When shown on drawings or called for in Schedule, decorative ply or laminated plastic sheets shall be 

bonded under pressure to the surface to be finished.  The adhesive used shall be of approved brand 
and brought to site in sealed containers.  The rate of application and the length of time for which the 
pressure is to be applied shall be as per the manufacturer's instructions.  The edge of sheets shall be 
protected by teak lipping or bevelled as shown on drawings. 

 
3.0       ACCEPTANCE CRITERIA 
 
3.1       Door and Window Frames 
 All frames shall be squared and flat at the time of delivery and shall be checked for dimensions and 

corner angles.  After fixing they shall be on a fine vertical plane.  All external door and window frames 
shall be caulked with mastic. 

 
3.2       Door and Window Shutters 
 These shall be of proper size, shape and design and free of warp. When fixed to frames, these shall 

operate smoothly without jamming and all latching or locking devices shall engage properly without 
undue pressure. 

 
3.3       Partitions, Panelling, Pelmets, Furniture etc. 
 
3.3.1     General 
 These shall conform to drawings in all details. No unsightly nailmarks etc. shall be permitted.  Plywood 

grains shall be matched to give a uniform and pleasing appearance. 
 
3.3.2     Partition 
 These shall be checked for rigidity of fixing, plumb and horizontal as well as vertical alignment. 
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3.3.3     Pelmets 
 These shall be checked for rigidity of fixing and adequate clearance of fixture. 
 
3.3.4    Cupboard shutters 
 These shall operate smoothly without jamming and locks, bolts and double ball catches shall engage 

securely.  Single ball catches shall not be used. 
 
3.3.5     Drawers 
 These shall operate smoothly and have backstops to prevent them from being pushed too far.  Locks 

shall engage securely. 
 
3.3.6     Loose Furniture 
 When placed on a level surface tables tops etc. shall be horizontal and the pieces stand stably on legs 

or supports. 
 
4.0       RATES 
 Rates shall be unit rates including preservatives, shop coats, primers varnishing, polishing etc. against 

items mentioned in Schedule. No separate payment will be made for fixing caulking etc. unless 
separately provided for in Schedule. 

 
5.0      METHOD OF MEASUREMENT 
 
5.1       Door and Window Frames, Handrails etc. 
 Wood work in frames handrails etc. shall be measured for the volume of timber used, i.e. the minimum 

theoretical rectangular section from which the shape can be obtained, multiplied by the length of timber 
required.  In computing the length, timber required for tenons, scarves, embedding to walls over the 
finished length shall be added.  Mitred pieces shall be measured along the longest length. 

 
5.2       Holdfasts 
 These shall be measured for actual number used. 
 
5.3       Door and Window Shutters 
 These shall be measured for actual outer area of shutters for different thickness and types described in 

schedule. 
 
5.4       Glass & Glazing                               
 These shall be measured and paid separately under relevant items. 
 
5.5       Fittings and Fixtures 
 These shall be measured separately in actual number used for different sizes and types described in 

schedule. 
 
5.6      M S Grills & Guard Bars 
 These shall be measured and paid separately under relevant items. 
 
5.7       Partitions, Panelling etc. 
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 These shall be measured for actual area excluding door shutters. Doors shutters shall be measured 
and paid separately under relevant items. 

 
5.8       Pelmet, Shelves etc. Shelves shall be measured for actual area of finished surface.  Pelmets shall be 

measured for length of different types enumerated in the Schedule. 
 
5.9       Furniture these shall be measured for actual number of each type. 
 
6.0       IS CODES 
 Some of the important relevant Codes for the Section are: 
 IS: 402l - Timber door, window and ventilator frames. 
 IS: 1003 - Timber panelled and glazed shutters. 
 IS: 2191 - Wooden flush door shutter (Cellular and hollow core type) 
 IS: 2202 - wooden flush door shutters (solid core type) 
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TECHNICAL SPECIFICATION FOR WATER SUPPLY 
 

1.0      SCOPE 
  
 This section includes supply of all materials, labour and incidentals for water supply for residential, 

business and industrial and other types of building. The water supply system of a building or premises 
covers service pipes and the necessary connecting pipes, fittings, control valves and all appurtenances 
in or adjacent to the building or premises. 

 
1.0.1     Materials 
  
 All materials, fittings, fixtures and appliances shall be of the best quality conforming to relevant Indian 

Standard and shall be procured from approved manufacturers. Unless specifically allowed by the 
Engineer, the Contractor shall submit samples of fittings and fixtures which will be retained by him for 
comparison when bulk supplies are received at the site. Ultimate choice of type, model and 
manufacturer lies completely with the Engineer. 

 It shall be the responsibility of the Contractor to procure the materials selected by the Engineer. Hence 
order are to be placed with the manufacturers in time, so that the materials are available at the site well 
ahead of their requirement. 

 The materials brought to the site, shall be stored in a separate secured enclosure away from the 
building materials. Pipe threads, sockets and similar items shall be specially protected till final 
installation. Brass and other expansive items shall be kept under lock and key. Fragile items shall be 
checked thoroughly when received at the site and items found damaged shall not be retained at the 
site. 

 
1.0.2     Pipes and Pipe Fittings 
  
 Under scope of this Specification, pipes and pipe fittings may be any or a combination of the following 

types: 
 
a)  Cast Iron 
b)  Steel: Lined, coated with bituminous composition, out coated with cement concrete or mortar 

or galvanized. 
c)  Reinforced Concrete 
d)  Prestressed Concrete 
e)  Asbestos cement 
f)  Lead (Not to be used for portable water) 
g)  P.V.C. 
h)  Copper 
 i)  Brass 
 j)  Wrought Iron 

 
1.0.3    Water Reservoirs 
  
 Water reservoirs like pressed steel tanks and G.I. tanks shall come under scope of this specification. 

Reservoirs made of concrete masonry or fabricated steel shall be covered by respective work 
specifications. 
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1.0.4     Related Work 
  
 All work, like earthwork, masonry, concrete, steel work, cutting holes, chases, repairs and rectification 

associated directly with installation of water supply systems shall come under scope of the Contractor 
unless specifically excluded. These works are not detailed in this Specification. 

 
1.0.5     Regulation 
  
 The work which is required to be carried out under the scope of this section, shall be executed by a 

licensed Plumber only (engaged by the Contractor) and he shall obtain all necessary sanctions, 
permissions, certificates etc., from Municipal and/or other Local Authorities and shall abide by all the 
rules of such Authorities. The fee paid to the Authorities shall be reimbursed by the Owner. 

 
2.0       INSTALLATION 
  
 While basic layouts may be available in the drawings provided by the Owner, the details might have to 

be supplemented by the Contractor for approval of the Engineer. 
 Special attention shall be given by the Contractor to economy. Symmetry of layout is very important. 

Fittings meant for operation shall be located and oriented to allow easy reach and operation. 
Maintenance, repairs and replacements of pipes, fittings and fixtures must be conveniently possible. 

 
2.1.0     Pipe Lines 
 
2.1.1     Laying 
  
 In addition to fulfilling the functional requirements all pipelines shall be laid true to line, plumb and level. 

Any deviation shall need approval of the Engineer. Meticulous care shall be taken to avoid chances of 
airlock and water hammer. 

 Pipes shall be paid on continuous unyielding surface or on reliable supports at least one near each joint 
and spacing as directed by the Engineer. The support must be strong, neat and shall have provisions 
for securing the pipes in every direction and easy maintenance. Pipes shall be encased or concealed in 
masonry or concrete if shown on drawing or directed by the Engineer. 

 
2.1.2     Back Flow 
  
 The layout of pipe work shall be such that there is no possibility of back flow towards by source of 

supply from any cistern or appliances, whether by siphonage or otherwise. All pipe work shall be so laid 
or fixed and maintained as to be and to remain completely water-tight, thereby avoiding waste of water, 
damage of property and the risk of contamination of the water conveyed. 

 
2.1.3     Contamination 
  
 There shall be no cross connection whatsoever between a pipe or fitting for conveying or containing 

wholesome water and a pipe or fitting for containing impure water or water liable to contamination or of 
uncertain quality of water which has been used for any purpose. 
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 No piping shall be laid or fixed so as to pass into or through any sewer, scour outlet or drain or any 
manhole connected therewith. 

 
2.1.4     Underground Piping 
  
 Underground piping shall be laid at such a depth that it is not likely to be damaged by traffic and other 

loads and frost, where applicable. 
 The size and depth of the trench shall be as approved by the Engineer. Back-filling shall be done with 

selected fine earth, unless otherwise permitted, in 150 mm layers and carefully consolidated. Special 
care shall be taken while filing in the vicinity of the pipe to avoid damage. Before backfilling the laid 
pipe shall be fully tested and approved. 

 Where the pipe rests on rock it may be bedded on a layer of fine selected material or concrete to avoid 
local point support. 

 The trench shall be so treated by gradient and filling in the area that it does not act as a drainage 
channel. 

 
2.1.5     Concealed Piping 
  
 Where desired by the Engineer or shown on the drawings the pipes shall be concealed in masonry or 

concrete of the structure. The Contractor may co-ordinate with the building Contractor for leaving the 
chases, openings, conduits as necessary. However, the Contractor will rectify if required the chases, 
openings and conduits, supplement and make good after laying and testing of the concealed pipelines. 

 
2.1.6     Jointing of Pipes 
  
 Jointing of pipes shall be completely leak-proof and durable. Instruction of the manufacturer shall be 

followed unless desired otherwise by the Engineer. However, usually recommended practices are 
stated below for guidance: 

 
a)    Cast Iron 
i)    Spigot and Socket joints 

 
Lead Joint:  The joint is made by first caulking in clean spun yarn upto half depth and filling 

the remainder by running in molten lead taking care that no dross enters the 
joint and then thoroughly caulking the lead. The lead need not extend into the 
joint further than the back of the groove formed in the socket. After completing 
the joint it shall not be allowed to move. For rectification the joint shall be 
completely redone. 

 
 ii)  Flanged Joints:  Flanged joints shall be made by jointing rings of good 

quality, smooth and hard compressed fiber board of thickness not less than 
1.5 mm and of such width as to fit inside the circle of bolt. Diagonally opposite 
bolts shall be tightened in pairs and in stages so that degree of all bolts in a 
joint are similar. Damaged gaskets shall be replaced. 

  
 b)   Steel 

  

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 246 of 281



 

 Plain ended steel pipes may be joined by welding. Screwed and socketed joints shall be 
carefully tightened. Care shall be taken to remove any burr from the ends of the pipes. Jointing 
compound, if used, shall be lead free and approved by the Engineer. 

 
c)   G.I. Pipes 
  
 Threads shall be cut with sharp tools, and before jointing all scales shall be removed from 

pipes by suitable means. The screw/threads of the pipe shall be cleaned out and the joint 
made by screwing the fittings after treating the threads with approved pipe jointing compound. 
Once a joint has been screwed up it shall not be backed off unless threads are re-cleaned and 
new compound applied. 

 
d)   Asbestos Cement Pipes 
  
 Socket and spigot ended pipes shall be joined by caulking with tarred gaskets and grouted with 

1:3 cement sand mortar. 
 
e)   Lead 
  
 Lead and lead alloy pipes shall be jointed with wiped solder joints. 
 
f)   Concrete 
  
 Concrete pipes may be socket and spigot ended, collar or band jointed. Joints shall be effected 

by caulking with 1:3 cement sand mortar. 
 
g)   P.V.C. 
  
 Manufacturer's instruction shall be followed. For heating approved equipment with adequate 

control shall be used. 
 
h)   Tyton Joint 
  
 The manufacturer's instruction shall be strictly followed in making such joints. Tyton joints shall 

be made by push-on type specification stipulated by the pipe manufacturer. The tools specified 
by the pipe manufacturer shall be used secure the joint fully. 

 
2.1.7     Painting 
  
 Where mentioned in the Schedule, underground steel and cast iron pipes shall be given 2 coats of 

bituminous paint on the outside after laying, when painting is to be done above ground G.I. pipes shall 
be given a coat of zinc chromate primer, C.I. and M.S. pipes shall be given one coat of red lead or zinc 
chromate primer. Top coats shall be minimum 2 coats of best quality paints. 

 
2.2.0     Storage Tank - Pressed Steel Tank 
 Unless otherwise mentioned, water storage tanks shall be pressed steel tanks of nominal size and 

capacity as mentioned in the Schedule and fabricated with all flanges external, all flanges internal, or 
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bottom flange internal and side flanges external, as shown on drawings or schedule of items. The 
fabricator shall supply 6 prints of fabrication drawings to the Engineer for prior approval showing 
thickness of plates, method of jointing the plates, all supports, stays, gussets etc. Pads, cleats etc. 
required for supporting the tanks shall be supplied by the manufacturer. Inlet, overflow vent pipes, 
manholes etc. shall be arranged and provided as shown on drawing or mentioned in the schedule. 
Unless otherwise specified, the outlet pipe shall be 50 mm above the bottom of the tank and there shall 
be a 150 mm free board at the top of the tank. 

 All tanks shall be supplied with mosquito-proof covered top with manhole not less than 450 mm 
diameter. Tanks deeper than 1.00 Meter shall be provided with M.S. internal access ladder adjacent to 
the manhole. Water level indicator shall be provided if asked for. Two coats of anti-corrosive paint over 
a suitable primer shall be applied to both internal and external surface of tanks. Such paint if used 
shall/not impart any taste or odour to water and be of lead free composition. 

 Erection of tanks shall be in accordance with detailed drawings and manufacturer's instructions. The 
two finishing coats of paint shall be applied to outside after erection is complete. 

 
2.2.1     G.I. Water Tank 
  
 G.I. Water tanks shall be procured from a reputed manufacturer. The design shall be good enough to 

withstand the loads safely. Galvanized iron water storage tank shall be made of minimum 2 mm thick 
galvanized iron sheet. Plain sheets shall be fixed at the corner to angle iron frames by means 6 mm 
rivets at 40 mm pitch for tanks upto 1000 litters capacity and 8 mm rivets at 35 mm pitch for tanks 
above 1000 litters capacity. Tanks above 1000 litres shall have 20 mm dia. galvanized/iron stay rods, 
one fixed to angle framing at top and two in the body of the tank for extra strength. Holes for riveting 
shall be drilled and not punched. White lead shall be applied to the joints before riveting. 

 In case it is desired by the Engineer that corners of tank should be welded instead of riveted then the 
sheets shall be welded to form a tank will not have angle iron frame. 

 Tanks shall have 400 mm dia. holes at the top with hinged covers. The covers shall be made of 
galvanized iron sheet with angle iron frame. The cover shall be just loose but close fitting to keep out 
dust and mosquito and will not be airtight. It shall be complete with lockable arrangement. 

 Tanks shall be provided with rising main inlets of 40 mm dia. galvanized iron pipe or shown on Drawing 
and 25 mm dia. G.I. overflow pipe. The rising main shall be connected to the tank with a ball valve near 
the top which disconnects the supply when tank is full up to the point of overflowing 

 The ball valve permits the entry of water when the tank is empty and disconnects the supply when the 
tank is full. It consists of a hollow floating ball made of copper, plastic or hand Tuber, 110 mm in 
diameter, attached to an arm which is so pivoted that the end near the pivot closes the orifice of the 
main when the ball is raised to the required height of water in the tank and opens the main as soon as 
the ball drops with the fall of water level as it is drawn off through the distribution pipes. The ball valve 
shall be fixed to the tank independent of the inlet pipe and set in such a position that the body of the 
ball valve cannot submerge when the tank is full upto the water line. The ball valve shall be so adjusted 
as to limit the level of the water line. The level of the water in the tank to 75 mm below the lip of the 
overflow pipe. Free surface shall be about 150 mm above the maximum water filled level. 

 
2.3       Valve, Cocks, Taps 
  
 All valves, stop cocks, taps etc. shall conform to relevant Indian Standard Specification and shall be of 

best quality from approved manufactures. These shall be suitable for working pressures mentioned in 
the Schedule. Nominal size and material shall be as per schedule. 
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2.4       Protection 
  
 Open end of each pipe shall be protected during installation by suitable covers or plugs so that the 

ends, threads, sockets or spigot are not damaged and no foreign material can find its way into the pipe 
line. 

 Fittings and fixtures liable to be misused or stolen during the construction phase shall be fitted only 
before testing and handling over. 

 
3.0       TESTING AND ACCEPTANCE 
 
3.1      Inspection before Installation 
  
 All pipes, fittings and appliance shall be inspected, before delivery at the site to see whether they 

conform to accepted standards. The pipes and fittings shall be inspected on site before laying and shall 
be sounded to disclose cracks. Any defective items shall be clearly marked as rejected and forthwith 
removed from the site. 

 
3.2 Testing of Mains after Laying 
  
 After laying and jointing, the main shall be slowly and carefully charged with water, so that all air is 

expelled from the main by providing a 25 mm inlet with a stop-cock, allowed to stand full of water for a 
few days if time permits, and then tested under pressure. The test pressure shall be 5 kg/cm or double 
the maximum working pressure, whichever is greater. The pressure shall be applied by means of a 
manually operated test pump or in the case of long mains or mains of a large diameter, by a power 
driven test pump, provided that the pump is not left unattached. In either case due precaution shall be 
taken to ensure that the required test pressure is not exceeded. Pressure gauge shall be accurate and 
shall preferably have been recalibrated before the test. The pump having been stopped, the test 
pressure shall maintain itself without measurable less for at least five minutes. The end of the main 
shall be closed by fitting a water-tight expanding plug and the plug shall be secured by struts to resist 
the end thrust of the water pressure in the mains. 

 
3.3       Testing of Service Pipes and Fittings 
  
 The service pipes shall be slowly and carefully charged with water allowing all air to escape avoiding all 

shock or water hammer. The service pipe shall then be inspected under working conditions of pressure 
and flow. When all draw-off taps are closed, the service pipes shall be absolutely water-tight. All piping, 
fittings and appliances shall be checked for satisfactory support and protection from damage, corrosion 
and frost. 

 
4.0       RATES 
 Rates shall be unit rates for the complete work as mentioned in the specification unless any particular 

portion is specifically excluded in the Schedule of items. 
 If any materiel, fittings of fixtures are provided by the Owner free, the Contractor shall have to take 

delivery, keep in safe custody and be responsible till fitted and handed over. 
 
5.0       MEASUREMENT 
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 For method of measurement regarding work under scope of the specification IS: 1200 (Part-XVI) latest 

edition shall be followed unless contrary to the following: 
 
5.1       Trenches 
  
 Unless particular items are included in the schedule, no separate measurement shall be made to lead, 

lift, dewatering, dressing, storing, backfilling, consolidation etc. that may be required in this connection. 
 
5.2       Concrete Masonry 
  
 The measurement should be on gross area or volume basis as mentioned under the relevant items. 
 
5.3       Soling 
  
 No separate measurement should be made for dressing and ramming the surface. The soling shall be 

measured on gross area of the work under the item. 
 
5.4       Pipe Work 
  
 No separate measurement shall be made for specials, supports and fixtures, cutting chases, holes and 

rectification unless specially indicated in the Schedule of Items. If the specials are separately indicated 
in the Schedule, the measurement for these shall be over and above the measurement of the pipe work 
as mentioned below: 

 The pipes of different nominal bores shall be measured separately. 
 The pipe work shall be measured in length inclusive of sockets, specials, fittings etc. in position. 
 
5.5       Fittings and Fixtures 
  
 Measurement for fittings and fixtures where applicable shall be in number. No separate measurement 

shall be made for anchors unless they form as separate item in the Schedule. 
 
5.6      Chases, Holes 
  
 If items for cutting and remaking of chases, holes and similar work are included in the Schedule the 

measurement shall be on gross length, area or volume as appropriate. 
 
5.7       Painting 
  
 Painting pipe work shall be measured on the basis of length for different nominal diameters of the 

pipes. Painting of steel work may be on the basis of weight or area or otherwise as mentioned against 
the particular times. 

 
6.0       I.S. CODES 
  
 Important relevant IS Codes for this Specification are listed below: 
 Latest editions shall always be consulted. 
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IS: 2065 Code for Practice for Water Supply in buildings. 
IS: 1172 Code of basis requirements for water supply, drainage and sanitation. 
IS: 1200 (Pt. XVI) Laying of water and sewer lines including appurtenant items. 
IS: 1239 (Pt. I&II) Specification for Mild Steel Tubes and Mild Steel Tubular and other wrought steel 
pipe fittings (10 mm to 15 mm nominal diameter). 
IS: 1536 Specification for Centrifugal cast (Spun) iron pressure pipes for water gas and sewage. 
IS: 1537 Specification for vertically cast iron pressure pipes for water, gas and sewage. 
IS: 3486 Specification for Cast Iron spigot and socket drain pipes (80 mm to 250 mm nominal 
diameter). 
IS: 3589 Specification for Electrically welded steel pipe for water, gas and sewage (200 mm to 2000 
mm nominal diameter). 
IS: 784 Prestressed concrete pipes. 
IS: 458 Concrete pipes (with or without reinforcement) 
IS: 783 Code of Practice for laying of concrete pipes. 
IS: 1592 Asbestos cement pressure pipes. 
IS: 1626 Asbestos cement pressure pipes, gutters and fittings (Spigot and Socket types). 
IS: 404 Lead pipes. 
IS: 3076 Low density polyethylene pipes for portable water supplies. 
IS: 4984 High density polyethylene pipes for portable water supplies. 
IS: 2501 Copper tubes for general engineering purposes. 
IS: 407 Brass tubes for general purposes. 
IS: 1230 Cast iron rain water pipes and fittings. 
IS: 804 Rectangular pressed steel tanks 
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TECHNICAL SPECIFICATION FOR “RAZOR WIRE BARBED CONCERTINA COIL” 
 
Razor wire barbed tape concertina coil is a wire spiral of 50 turn having core wire of high carbon spring steel of 
high tensile strength and a carbon steel strip of 20mm width, 0.5mm thick having razor sharp barbs punched 
along the length on both sides of strip at regular intervals. The punched tape and core wires are hot dip 
galvanized to prevent corrosion in outdoor exposure. The punched tape is cold clenched to more than 230 deg. 
Over the core wire then formed into coils. At various parts on the circumference of the coil the spirals of the coil 
are connected to each other with STAINLESS STEEL SS304 clips to form the concertina coil so that it can be 
opened up like an accordion. Two handles are to be provided on both sides to ensure ease of handling. The 
length of the obstacle when opened up shall be 6 meters with an effective height of 580-585mm.  
 
The Razor wire barbed tape concertina coil consists of various components like: 
 

 Punched Tape 

 Spring steel core wire 

 Clip 
 
The Razor wire barbed tape concertina coil including handle and clips weighs approximately: 8 kgs  
 
Each coil is wound in plastised jute packing to provide protective packing 
 
The tolerance for the same of the dimensions are as follows: 
 
TOLERANCE 
 
 Description                    Diameter / Weight                            Tolerance 
  
 Plus   Minus 
 1. Coil Dia. when packed         600mm 10mm      0 mm 
 
 2. Coil Dia. - stretch 6 mtr       580mm                                15mm 
 
 3. Weight of coil                      8 kgs                                      7%          7% 
 
MATERIAL COMPONENTS: 
 
1 Cold rolled carbon steel punched tape: 

The punched tape is fabricated out of cold rolled carbon steel strips obtained from cold rolled carbon steel 
sheets conforming to IS: 513. The chemical composition of the steel strip shall be as follows as per IS: 228: 

 
 Carbon        (C)  0.10% max. 
 Manganese (Mn) 0.45% max. 
 Sulphur       (S) 0.035% max. 
 Phosphorous (P)  0.035% max. 
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The test piece when bent coils 180 deg. Its thickness shall not show any cracks on the outer surface and also 
satisfy the requirement of strain age embattlement test. The steel strips shall be hot dip galvanized or 
electroplated to FeZn12. The width of the steel strip shall be 21mm (± 1) prior to cold clenching. 

 
2. Spring Steel Core Wire: 
 

 The core wire shall be cold dawn steel wire as per grade 2 of IS: 4454 (Part I).  
 Core wire chemical analysis shall be as follows as per IS: 228: 

 
 Carbon           (C) 0.60-85%  max. 
 Manganese (Mn) 0.8%    max. 
 Sulphur         (S) 0.040%     

max. 
 Phosphorous (P)             0.040%     

max. 
The diameter of the steel core wire shall be 2.6mm (+/- 0.1) 
The tensile strength shall be 1500-1650 Mpa 
The reduction in area of 40% as per IS1521 
The min. torsion no. shall be 22 as per IS1717 
The steel core wire shall be galvanized as per IS4826 & IS2629 to 230 gms+/m2 
 
3. Steel for Clips 
The material shall be STAINLESS STEEL SS304 and shall meet chemical properties as follows: 
Chemical composition (weight %) 
 

C Si Mn Cr Mo Ni V W others 

Max.0.07 Max.1.0
0 

Max.2.0
0 

18.25 - 9.25 
 

- - - 

 
STAINLESS STEEL CLIPS WILL ENSURE THAT THE JOINTS THAT ARE VERY IMPORTANT IN THE  
MANUFACTURE OF THE CONCERTINA COIL WILL NEVER RUST THEREBY INCREASING THE LIFE OF 
THE FENCING DOUBLE FOLD. 
 
4. Corrosion preventive coating 
A thin coating of corrosion preventive coating shall be applied by dip process over the complete concertina coil 
to give it high corrosion resistance. The coating shall conform to IS: 1153 
 
5. Packing material 
Plastised jute cloth shall be used for packing of the finished coil, to ensure no injury to any person while  
handling and  in transit. 
 
INSPECTION: 
Manufactures test certificate along with test certificate from Government registered test house shall be 
provided. 
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TECHNICAL SPECIFICATIONS FOR SLIDING GATE 
 

 
1.0 Automated Sliding Main Entrance Gate 

 
a. Clear width of 8M with clear height 2 M 
b. MS sliding gate made from 96mmx48mmx3.2mm MS RHS for frame and intermediates. 
c. Cross/ diagonal members shall also be with MS RHS of requisite size. 
d. Imported galvanised wheels (120mm) with ball bearings & axle with lubrication point. 
e. Galvanised adjustable upper guide brackets with guideposts (100x75x3mm) with nylon rollers. 
f. End of the run galvanized limit stop. 
g. 2mm MS HR sheet to be welded to the MS frames at one side only. 
h. MS post 75x75x3mm with safety strike. 
i. Rail with C-channel & 25mm bottom bar. 
j. Two coats polyurethane paints over one coat of grey epoxy primer. 
k. Central locking arrangement. 
l. Gates are to be opened along one side only. 
m. Single security person should be able to operate both the gates from security room 

 
2.0 Drive Mechanism for Sliding Gate 

 
Electromechanical actuator in outdoor type enclose comprising rugged and powerful drive unit, 
integral electronic control unit & in-built contact-less magnetic limit-switch with imported 
galvanized rack (duly hardened and tempered) and key selector from DITEC of Italy or approved 
equivalent imported brand. 
 

a. Weight of gate shall be considered as 2000kg to design the motor. 
b. Gate opening and closing speed 0.20M per second. 
c. Maximum wing travel 10M. 
d. Remote control & cable winder. 
e. Manual operation in case of power failure. 
f. Motor shall be IP-55 protection suitable for S3 duty condition. 
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TENDER DRAWINGS 
 

1. Layout plan for AMTZ Central Warehouse 

2. Layout & GA of Foundation 

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 255 of 281



Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 256 of 281



PROJECTS : PROPOSED CENTRAL WAREHOUSE AT AMTZ , VIZAG

OWNER : BALMER LAWRIE & CO. LTD; SBU-LI

TITLE : LAYOUT  & GA OF FOUNDATION
APPROVED

CHECKED          GCS    18.05.2018

DRAWN               KD     18.05.2018

AND SHALL NOT BE DISCLOSED TO A THIRD PARTY COPIED OR USED WITHOUT THE

WRITTEN CONSENT OF BALMER LAWRIE & CO. LTD.
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CIVIL, STRUCTURAL & ALLIED WORK 

FOR

CENTRAL WAREHOUSE
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PRICED PART (PART-II)

AMTZ, ANDHRA PRADESH

TENDER NO : EP / AMTZ / CWH / CIV / 01
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

NOTES:

Details of the items under this Schedule shall be read in conjunction with the corresponding 

Specifications, Drawings and other Tender Documents.

The work shall be carried out as per approved drawings, Specifications and the description of the items 

in this Schedule and/or Engineer's instructions.  Drawings enclosed with these documents are only 

preliminary for giving some idea of the work involved.  

Items of work provided in this Schedule but not covered in the Specifications shall be executed strictly as 

per instructions of the Engineer-In-Charge.

Rate for extra item  = Cost of material (a) + cost of labour inclusive of all necessary tools, tackles, 

equipment, machinery and consumable (b)  required to carry out the work + 15% of (a+b) towards profit 

and overhead + taxes, duties etc.

Unless specifically mentioned otherwise in the Contract, the Tenderer shall quote for the finished items 

and shall provide for the complete cost towards power, fuel, tools, tackles, equipment, Constructional 

Plant, Temporary Work, labour, materials, levies, taxes, transport, layout, repairs, rectification, 

maintenance till handing over, supervisions, colonies, shops, establishments, services, temporary roads, 

revenue expenses, contingencies, overheads, profits and all incidental items not specifically mentioned 

but reasonably implied and necessary to complete the work according to the contract.

The Quantities of the various items mentioned in the Schedule of Items are approximate and may vary 

up to any extent or be deleted altogether.  The Contractor, in his own interest, should get an indication of 

the probable extent of the work to be executed under any particular item in this Schedule before 

undertaking any preliminary and enabling work or purchasing bought out components related to the 

work.

Rates shall be quoted both in figures and in words in clear legible writing.  No over writing is allowed.  All 

scoring and cancellations should be countersigned by the Tenderer.  In case of illegibility, the 

interpretation of the Engineer-In-Charge shall be final.  All entries shall be in English language.

Engineer's decision shall be final and binding on the Contractor regarding clarification of items in this 

Schedule with respect to the other sections of the Contract.

For extra items, rates shall be derived from similar item rates included in the schedule of work. Where 

there is no such similar item available in the schedule, rate shall be analyzed as follows:
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PRICED SCHEDULE OF WORK

Item 

no.

Description of Items Unit Quantity Rate (Rs) Amount (Rs)

1.0 EARTHWORK

1.1 Earthwork in excavation in all types of soil in foundation, 

trenches, drain, etc. and site development work up to a depth of 2.5 

M from existing ground level, grade and dressing complete as per 

specification and directions of  Engineer-in-Charge both dry and 

wet conditions including dewatering, slush removal, shoring etc. 

complete, stacking of good excavated material to be reused  and 

disposal of unused excavated materials in spoil dumps / fill area 

upto a lead of 200M or outside the premises at contractor's place

a) Excavation in all types of soil other than soft rock as per 

specification

CuM 5550

b) Excavation in all types of soil for soft rock as per specification CuM 400

1.2 Backfilling in foundation, trenches, plinth, under floors and in site 

development work, with good excavated soil in layers not 

exceeding 200mm in depth with selected excavated materials, 

watering, compacting and dressing the top surface to correct grade 

and level, all materials and labour complete with soil to be 

reclaimed from heaps kept elsewhere within 200M lead. (Proctor 

density acceptable 95%)

CuM 5200

1.3 Uprooting of girth, removing the roots, stacking of serviceable 

material at specified locations as per direction of the Engineer-in-

Charge inside the project site. Unserviceable materials shall be 

disposed of outside the site and it shall be entirely at contractors 

responsibility.

a) Girth upto 150mm  Nos 10

b) Girth upto 300mm  Nos 5

1.4 Supply and filling with Murrum of approved quality for the land 

development with plasticity index approximately 6.0, pavement 

work  including making moorum bunds as per drawing, spreading 

levelling and dressing to the required profile / camber  in 

compacted layers of approx 300 mm each, watering, ramming, 

rolling with 10-12 MT mechanical / vibratory roller with static or 

vibro rolling as appropriate, achieving compaction to 95% standard 

proctor density and CRB of 10% (unsoaked) complete in all 

respects as per technical specifications and direction of Engineer-in-

Charge

CuM 8200
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Item 

no.

Description of Items Unit Quantity Rate (Rs) Amount (Rs)
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2.0 PLAIN & REINFORCED CONCRETE

2.1 Providing, mixing, compacting laying in position and curing ordinary 

lean concrete at all depths below foundations, rafts, pavement, 

warehouse floor etc. including shuttering complete as per 

specifications and as directed by Engineer-in-Charge

a) Mix 1:4:8 (with 40mm & down stone   aggregates) CuM 10

b) Mix 1:3:6 (with 40mm & down stone aggregates) CuM 1050

c) Mix 1:2:4 (with 20mm & down stone aggregates) CuM 15

2.2 Providing and laying damp proof course 40mm thick with concrete 

in proportion of 1:2:4 (1 cement 2 coarse sand & 4 stone chips 

10mm & down) with approved water proofing compound such as 

‘CICO’ or equivalent @ 3% by weight of cement. All labour  and 

material complete.

SqM 35

2.3 Supplying & Laying ready mix concrete of M30 grade  in footing, 

equipment foundations, pedestals, walls,  beams, columns, 

pavement and other structure including forming pockets for fixing 

bolts, providing grooves, holes etc with well graded stone chips of 

maximum size 20mm containing designed quantity of cement with 

flyash content per CuM of wet concrete produced in computerised 

batching plant under controlled condition using approved super 

plasticizer designing concrete mix following IS 10262 and IS 456, 

transporting the mix with agitation in transit mixer to work site, 

depositing the mix on a platform erected for the purpose at required 

levels of concreting and then placing the mix in its final location of 

formwork, compacting & curing the same complete as per 

specification and direction of Engineer-in-charge with all 

accessories, vibrators etc inclusive of all other incidental charges in 

this connection complete with all material, labour etc. 

a) For sub-structures upto plinth level (max 1.2M from FGL) CuM 730
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no.

Description of Items Unit Quantity Rate (Rs) Amount (Rs)
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2.4 Supplying & laying ready mix concrete of M30 grade in columns, 

beams, floor / roof slab, pedestals, walls, lintel, chajja, staircase 

slab and any other structures with well graded stone chips of 

maximum size 20mm containing designed quantity of cement with 

flyash content produced in computerised batching plant under 

controlled condition using approved super plasticizer designing 

concrete mix following IS 10262 and IS 456, transporting the mix 

with agitation in transit mixer to work site, depositing the mix on a 

platform erected for the purpose at required levels of concreting 

using concrete pump if required and then placing the mix in its final 

location of formwork, compacting & curing the same complete as 

per specification and direction of Engineer-in-charge with all 

accessories, vibrators etc inclusive of all other incidental charges in 

this connection complete with all material, labour etc. 

a) For super-structures above plinth level CuM 55

2.5 Providing, placing, compacting and curing M35 grade Ready Mix 

concrete as per above description  for RCC warehouse floor slab 

(at elevation of 1.0M from FGL), ramp, etc, to be cast over PCC, of 

width not more than 4M with vacuum dewatering process, 

including MS channel shuttering at sides. Finishing with the topping 

shall be done on green concrete with power float after spreading 

dry cement @ 1.5 kg/sqm. Rate shall be inclusive of all materials 

and labour, formwork etc complete. (Reinforcement to be paid 

separately against relevant item). Concrete shall be produced in the 

same manner as described in previous item.

a) Upto 200mm (approx) compacted thick slab CuM 1580

2.6 Providing, mixing, placing, compacting and curing nominal mix 

reinforced concrete in mix proportion of 1:1.5:3  with 20mm & 

down stone aggregate (minimum 28 days cube crushing strength 

shall be 20N / mm2) in trench, drain, hume pipe encasing, pit, 

boundary wall and misc structures at all levels with all materials 

and labour as per specification, drawing and as per direction of 

Engineer-in-Charge. 

CuM 60

2.7 Providing and mixing of "CICO" or equivalent approved liquid water 

proofing admixture as per the manufacturer's specification including 

cost of material, complete, with all byeworks as per drawing and 

instruction of the Engineer.

LTR 20
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2.8 Supply, transport and fixing in position precast concrete elements 

with nominal mix (1:1.5:3) concrete (with 20mm & down stone 

aggregate and characteristics strength of 20 N/mm2) for trench / 

drain cover, slabs etc. including formwork, curing, preparation of 

casting yard etc. complete with all materials, labour, lead and lift. 

(Reinforcing steel shall be paid separately against relevant item 

rates included in the tender)

a) 100mm thick slab SqM 65

b) 150 mm thick slab SqM 5

2.9 Supply, fixing in position steel reinforcements at all levels and 

positions including the cost of transport, straightening, cutting, 

cranking, bending, binding, welding. provision of necessary chairs 

and spacers, preparation of bar bending schedule drawings, getting 

the same approved etc; as per drawings and specifications and 

including cost of binding wire, labours etc; all complete for 

reinforced concrete with TMT bars. The chairs and spacer bars 

provided will not be measured for payment.

2.10 Ribbed Tor TMT HYSD bar of Fe500 grade or higher of approved 

make

MT 132

2.11 Providing, erecting and removing formwork of approved quality at 

all elevations for concrete work including shuttering, 

propping/scaffolding, removal of formwork and rendering of surface 

as per specification.

a) Ordinary formwork using plywood or steel plate below plinth level 

for footings, raft etc

SqM 1050

b) Ordinary formwork using plywood or steel plate below plinth level 

for walls, column, beam, drain  etc

SqM 1800

c) Ordinary formwork using plywood or steel plate above plinth level 

for slab, beam, column, chajja, lintel staircase etc

SqM 2400

2.12 Providing, fabricating and installation complete, true to line and 

level, in cement concrete or masonry, misc. mild steel inserts, 

pipe sleeves. lugs, including all templates. The outer faces of 

inserts to be made clean to the satisfaction of the Engineer. 

Applying two coats of bituminous paint over two coats of zinc 

phosphate primer on exposed surface.

MT 1
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2.13 Providing, mixing and grouting below bases of structure, 

equipment and in pockets with free flowing cement concrete 

grouting (1:1:2) with 6 mm & down stone aggregates including 

chipping off and cleaning of surfaces and pockets to receive grout, 

finishing of exposed surfaces  and curing complete.

CuM 3

2.14 Providing, fabrication and embedding medium grade MS conduits 

with GI pullwire in concrete for ground floor slab etc. with all 

material and labour complete.

a) 25 NB Pipes (medium) RM  20

b) 50 NB Pipes (medium) RM 25

2.15 Providing, fabricating and fixing in position MS edge protection 

angles to trenches, loading platforms and ramps, etc. with 

holdfasts as detailed in drawings and as directed by Engineer-In-

Charge. Applying two coats of bituminous paint over two coats of 

zinc phosphate primer on exposed surface.

MT 0.5

2.16 Installation of holding down bolts (supplied by other agency) 

including template, to be made embedded during casting of 

pedestal to true line and level as per direction of the Engineer-in-

Charge.

MT 3

3.0 MASONRY WORK

3.1 Providing & laying in position clay brick pitching/soling under 

plinth protection or paving including filling interstices with cement 

sand mortar (1:8) with all materials and labour complete as per 

drawing and specification and as directed by the Engineer-in-

Charge.

a) Single layer brick flat soling SqM 670

b) Single layer brick on edge pitching SqM 10

3.2 Supplying and laying in position brick work, one brick thick or more 

with approved quality (min. crushing strength of 60 kg/sqcm) burnt 

clay brick below plinth level at all depths in cement and coarse 

sand mortar (1:6) including necessary scaffolding, mixing mortar, 

laying bricks, raking out joints, curing etc. with all materials and 

labour complete as per drawing and specification.

CuM 180
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3.3 Supplying and laying in position brick work, one brick thick or more 

with approved quality (min. crushing strength of 60 kg/sqcm) burnt 

clay brick above plinth level at all elevations in cement & coarse 

sand mortar  (1:6) including necessary scaffolding, mixing mortar, 

laying bricks, raking out joints, curing etc. with all materials and 

labour complete as per drawing and specification.

CuM 400

3.4 Supplying and laying in position brick work with approved quality 

(min. crushing strength of 60 kg/sqcm) burnt clay bricks in half 

brick  thick walls at various elevations upto 4th floor height in 

cement & coarse sand mortar (1:4) with H.B netting at every third 

layer including necessary scaffolding mixing mortar, laying bricks, 

racking joints, water curing etc. with all materials and labour 

complete as per drawing and specification

SqM 20

4.0 FINISHING, PAINTING & FLOORING

4.1 Providing, mixing and laying cement-sand plaster with fine sand to 

masonry and concrete surfaces at all elevations including curing 

and necessary scaffolding, making grooves, drip moulds etc. 

complete as per specification and as per direction of Engineer-In-

charge.

a) Avg. 15mm thick 1:6 cement-sand mortar SqM              5100

b) Avg. 6mm thick 1:3 cement-sand mortar SqM              200

c) Avg. 12mm thick 1:4 cement-sand mortar with floating of neat 

cement finish

SqM              900

4.2 Providing and laying average 18mm thick cement plaster skirting 

and 'DADO' at all elevations with cement mortar 1:3 (1 cement : 3 

coarse sand) finished with a floating coat of neat cement including 

water curing, finishing, rounding the corners and joints etc. as per 

specification and direction of Engineer-in-Charge

SqM 10

4.3 Providing and laying average 40mm thick cement concrete 

flooring (IPS) to be cast in panels of approximately 3M x 3M with 

under bed of 1:2:4 cement concrete using 10mm and down stone 

chips. finished with a floating coat of neat cement, including fixing 

1.5mm thick aluminium/glass strip for adequate depth, providing 

slope, water curing finishing, rounding corners and joints etc. as per 

specification and direction of Engineer-in-Charge

SqM 80
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4.4 Supplying, fitting & fixing 600 x 600 vitrified tiles of premium 

quality of approved colour & shade for flooring & skirting (cut from 

floor tile) on existing/ new concrete surfaces as per approved 

pattern  to proper line, level set in minimum 12mm thick cement 

mortar (1:3)  including chipping off floor, cutting of tiles wherever 

required, pointing the joints in neat white cement with matching 

pigment, cleaning, washing, curing, etc., complete as per 

specification and direction of the engineer for ground floor & 1st 

floor. Basic rate of tile Rs 900/- per sqm (min)

SqM 145

4.5 Providing and laying 1st class quality glazed/matt ceramic tiles for 

skirting and “DADO” with approx. 5.6mm thick  tiles of size 

approx. 300mm x 300mm, 300mm x 450mm or 300mm x 600mm of 

approved colour, shade & make including laying the underbed 

12mm thick CM (1:3) with all special like cutting the tiles making the 

corner pieces and finishing the joints with white cement & cleaning 

the finished surfaces with HCL acid, and materials, labour and 

approved pattern complete as per specification and direction by 

Engineer-in-Charge. Basic rate of tile is Rs 700/- per sqm (min)

SqM 90

4.6 Providing and laying 1st. class  quality anti-skid ceramic tiles for 

flooring with approx. 9mm thickness of approved colour, shade 

and make of size approximately 300mm x 300mm including laying 

the underbed (25mm thick average) with 1:3 CM with all special like 

cutting the tiles making the corner pieces and finishing the joints 

with white cement & cleaning the finished surfaces with acid, 

material and labour complete as per specification and direction by 

Engineer-in-Charge. Basic rate of tile Rs 700/- per sqm (min)

SqM 40

4.7 Providing and laying approx. 18mm thick polished granite 

flooring of approved quality and shade for floors, tread, riser etc. 

including all specials, corners, nosing, polishing etc. to be laid on 

20mm (av) thick underbed with 1:4 cement mortar under bed and 

neat cement float with white/coloured cement as per specification 

and direction of Engineer-in-charge

SqM 10
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4.8 Providing and laying approx. 15mm thick polished granite skirting  

of approved quality and shade including all specials, corners, 

nosing, polishing etc. to be laid on 12mm (av) thick underbed 1.3 

cement mortar under bed and neat cement float and filling joints 

with white/coloured cement as per specifications

SqM 5

4.9 Providing and applying two or more coats of acrylic emulsion 

paint of exterior grade of approved quality and shade, at all 

locations over and including a priming coat over external wall 

surface, bands, parapet etc., including preparation of surface 

complete with all bye works complete as per specification and 

satisfaction of the Engineer.

SqM 4200

4.10 Providing and applying two or more coats of oil bound washable 

distemper of approved quality and shade at interior walls of utility 

buildings and including a coat of approved primer for wall surfaces, 

ceilings, etc., including preparation of base, scaffolding complete 

with all bye works, specification and satisfaction of the Engineer 

SqM 80

4.11 Providing and applying two(2) or more coats of interior grade 

acrylic emulsion paint of approved brand or make for office 

building, over  one coat of approved primer including preparation of 

surface, providing and laying plaster of paris punning (average 

2mm thick) as per specification complete with all materials and 

labour and as per satisfaction of the Engineer.

SqM 650
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4.12 Providing and laying integral cement based water proofing 

treatment including preparation of surface as required for 

treatment of roofs, balconies, terraces etc consisting of following 

operations: (a) Applying a slurry coat of neat cement using 2.75 

kg/sqm. of cement admixed with water proofing compound 

conforming to IS. 2645 and approved by Engineer-in-charge over 

the RCC slab including adjoining walls upto 300mm height 

including cleaning the surface before treatment. (b) Laying brick 

bats with mortar using broken bricks/brick bats 25 mm to 115mm 

size with 50% of cement mortar 1:5 (1 cement : 5 coarse sand) 

admixed with water proofing compound conforming to IS : 2645 and 

approved by Engineer-in-charge over 20 mm thick layer of cement 

mortar of mix 1:5 (1 cement :5 coarse sand )admixed with water 

proofing compound conforming to IS : 2645 and approved by 

Engineer-in-charge to required slope and treating similarly the 

adjoining walls upto 300 mm height including rounding of junctions 

of walls and slabs

SqM 275

After two days of proper curing applying a second coat of cement 

slurry using 2.75kg/ sqm of cement admixed with water proofing 

compound conforming to IS : 2645 and approved by Engineer-in-

charge. (d) Finishing the surface with 20 mm thick jointless cement 

mortar of mix 1:4 (1 cement :4 coarse sand) admixed with water 

proofing compound conforming to IS : 2645 and approved by 

Engineer-in-charge including laying glass fibre cloth of approved 

quality in top layer of plaster and finally finishing the surface with 

trowel with neat cement slurry and making pattern of 300x300 mm 

square 3mm deep. (e) The whole terrace so finished shall be 

flooded with water for a minimum period of two weeks for curing 

and for final test. All above operations to be done in order and as 

directed and specified by the Engineer-in-Charge : With average 

thickness of 120mm and minimum thickness at khurra as 65 

mm
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5.0 DOORS AND WINDOWS

5.1 Providing and fixing 1mm thick MS sheet door welded with frame 

of 40x40x6mm angle iron and 3mm MS gusset plates at the 

junctions and corners, with non-friction projection type hinges, 

glazing clips, lugs, locking plate, peg stays, brass door handle aith 

minimum 4 levers mortice lock operable with key both from inside 

and outside together with a locking bolt on the inside face, including 

hoisting in position, straightening, if required, fixing lugs in cement 

concrete (4:2:1) with stone chips 20mm size cutting holes and 

mending good damage to match with the existing surface, with two 

coats of synthetic enamel paint over two coats of zinc phosphate 

primer complete in all respects. 

SqM 8

5.2 Providing & fixing Door Shutters with teakwood frames size 125 

mm x 65 mm including hold fast and jambs, erection of frame, 

painting back of frame with two (2) coats of wood preservative 

paint, all necessary fixtures, fastenings and hardware of approved 

make and quality as per drawings and including two (2) coats of 

approved synthetic enamel paints over two (2) coats of approved 

primer etc. complete as specified, as detailed and instructed by 

Engineer-in- Charge. Frames, mortice locks, latches, stoppers, 

teakwood surrounds etc. will not be paid separately. (Only door 

closures will be paid separately if provided).

 a) For standard proprietary solid core flush door shutters of 

approved quality (commercial finish on both faces), prelaminated 

with 1mm thick laminated sheet, 35mm nominal thick single leaf.

SqM 8

5.3 Providing & installing 30mm-35mm thick fire retardant FRP Door  

with 1.5mm thick skin  moulded with the core material forming a 

sandwich panel. Necessary wooden supports to be provided for 

fixing the handles, locks, stoppers and other accessories. The door 

shall be self-pigmented and of approved colour, shade  and texture. 

The cost shall also include providing & fixing FRP frames of approx 

size 4" x 2.5" with wall and SS hinges, polished teakwood 

surrounds complete as per the direction of the Engineer-in-Charge.

SqM 7
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5.4 Providing and installing Rolling Shutters (chain type) of 18 gauge 

CRC slats, concave corrugated complete with one piece 

construction, 3 inch rolling centres interlocked with heavy CI clips, 

pressed steel channel guides made out of 10G sheets with 75mm 

guide width supported heavy section angle iron, 10G thick bottom 

rail, brackets with sockets, special iron cage type door suspension 

shafts fitted with necessary Ball bearings for easy and smooth 

operation, top rolling springs specially hardened and tempered for 

rolling shutters, locking arrangement from inside and outside, 

including 16G thick CRC hood cover, all surfaces painted with 

two(2) coats of zinc phosphate primer and two (2) coat of synthetic 

enamel  paint inclusive of all fittings/fixtures with all material and 

labour, plant and machinery etc. along with mending and repainting 

of masonry/concrete surfaces.

a) Hand operated SqM 6

a) Hand operated with 20% grilled shutter SqM 15

a) Mechanical gear operated SqM 6

5.5 Providing and fixing in position polyester powder coated 

aluminium glazed window / ventilator (min 50 micron thick 

coating) of  "JINDAL" / "HINDALCO" standard extruded section or 

approved equivalent make  in single or composite units, both fixed 

and openable type comprising standard aluminium extruded 

sections and float glass including fixing the frames with lugs and 

glass with aluminium glazing beads and mastic, to shutter and 

frames, with all fittings such as stays, locking arrangements, 

handles, etc. including providing 2 mm thick approved quality 

rubber sealing around window/ventilator all complete as per 

specifications and drawings and directions of the Engineer. (Glass 

panel & mortice lock shall be paid separately)

a) partly fixed & partly openable KG 115

b) partly fixed & partly sliding KG 30

c) adjustable louvered KG 15
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5.6 Providing and fixing polyester powder coated aluminium glazed 

door (min 50 micron thick coating) with standard aluminium  

JINDAL / HINDALCO extruded frame (size 101.5mmx44.5x2.5mm) 

and standard JINDAL/ HINDALCO shutters with sheet glass of 

approved quality fixed with standard glazing bead inside and 

outside including all fittings such as handles, 6 lever lock, bolts, 

2mm thick rubber gaskets around, etc., as per specifications, 

drawings and directions of the Engineer. The payment for floor 

spring shall be made under relevant item: (Glass panel to be paid 

separately under relevant item)

a) Fixed and openable shutter KG 50

5.7 Providing and fixing in position overhead medium duty Hydraulic 

Door Closer  as per IS 3564 of approved make, quality and design, 

for fixing to doors including necessary screws, adjustable spanners 

etc. with all labour and materials complete, as per drawing, 

specification and direction of Engineer-in charge. 

Nos 6

5.8 Providing and fixing glazing in aluminium door, window, ventilator 

shutters and partitions etc with EPDM rubber / neoprene gasket etc 

complete as per the architectural drawings and direction of the 

Engineer-in-Charge.

a) With float glass panes of 4mm thickness SqM 20

a) With float glass panes of 5.5mm thickness SqM 3

6.0 SANITARY FITTINGS, WATER SUPPLY AND DRAINAGE

NOTE:

i)  Contractor shall prepare Detailed Piping & Routing Drawings for all 

water supply plumbing and drainage installations based on the 

scheme drawing furnished to them and get the same approved 

from Engineer before carrying out the work.

ii) All water supply, plumbing and drainage installations shall be 

carried out by a licensed plumber only.

iii) If desired by Engineer-in-Charge all water supply, plumbing & 

drainage drawings & installations shall be got approved by the 

Contractor from local Municipal, Town Planning or Industrial 

Development Corporation.
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6.1 Providing and fixing Indian type 'ORISSA' pattern water closet 

Hindustan Sanitary ware or Parryware of size 580mm x 440mm 

approx. in white vitreous ware with integral foot rests with low level 

white dual (3/6 lit) PVC flushing cistern with manual controlled 

device conforming of Hindware / Parryware including necessary 

connection pipe etc. 32mm flush pipe (ITC LIGHT OR PVC) of 

required length, one 15mm dia PVC/ CP connector pipe with brass 

coupling nut and washer at both ends of required length, painted 

two coats of approved colour and brand over a coat of priming  on 

CI bracket all complete.

Set 2

6.2 Providing and fixing white vitreous ware standard European 

pattern wash down water closet (EPWC) Hindustan Sanitary 

ware/ Parryware  with P or S Trap with low level white dual (3/6 lit) 

PVC cistern of same make, syphon & standard double flush fittings, 

flush valve including necessary connection pipe 40mm dia CP flush 

bend, rubber joints, white double solid plastic seat cover with lid, 

hinges, buffets, brackets etc. fitted and fixed on floor with brass 

screws and finished with white cement all complete.

Set 2

6.3 Providing and fixing of Wash hand basin in white vitreous ware of 

size 500mm x 450mm of approved make and brand fitted with CI 

brackets, 32mm dia CP waste fittings, one 15mm dia CP pillar 

cock, CP chain with rubber plug, 32mm dia x 1200 mm PVC waste 

pipe with CP nut, PVC connector with CP nut 300mm long including 

mending good damages and painting the brackets two (2) coats of 

approved paints over a coat of priming all complete.

Set 4

6.4 Providing and fixing white glazed vitreous china flat back, front 

lipped standing urinal Hindustan Sanitary ware or Parryware make 

of approx. size 600mm x 400mm x 375mm with 15mm dia spader 

of JAQUAR/CASCADE make with necessary fixtures, fittings etc. 

32mm dia CP waste and PVC connector including cutting through 

walls and in floors fitted and fixed in position  all complete and as 

directed.

Set 4

6.5 Providing and fixing Half round channel with or without corner end 

and stop end as required set in cement concrete (1:3:6) with 

stone/jhama aggregate of size 600mm x 150mm in white vitreous 

ware.

RM 15
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6.6 Providing and fixing bevel edge mirror 600mm x 450mm x  6mm 

thick  of superior glass with 12 thick plywood backing and teak 

wood frame including CP cap screws, angle, clamps complete all 

as per direction.

Nos 4

6.7 Providing and fixing 500mm x 150mm wide plate glass shelf of 

standard quality with anodized CP guard rails and CP brackets 

complete with brass CP screws all complete.

Nos 4

6.8 Providing and fixing 150mm x 150mm recessed type toilet paper 

holder in white glazed vitreous ware with wooden roller including 

cutting walls and mending good damages all complete.

Nos 4

6.9 Providing and fixing 20mm dia x 600mm long stainless  steel towel 

rail with end   brackets (heavy type) with brush CP brown head 

screws and TW plugs, all complete.

Nos 4

6.10 Providing and fixing Liquid soap container brass chromium plated 

hinged at centre with lidand brackets fixed to wooden cleats with 

CP brass, screws all complete.

Nos 8

6.11 Providing and fixing of 19mm thick. polished marble partition wall 

to be firmly fixed with wall after cutting a chase and mending good 

of damages complete.

Nos 4

6.12 Providing & fixing Chlorinated Polyvinyl Chloride (CPVC) pipes 

having thermal stability for hot & cold water supply including all 

CPVC plain and brass threaded fittings, bends, tees etc including 

fixing of pipes with clamps at one metre spacing. This includes 

jointing the pipes and fittings with one step CPVC solvent cement 

and the cost of cutting chase and making good the same including 

testing the joints complete as per direction of Engineer-in-Charge. 

Internal concealed work:

a) 15mm nominal outer dia RM 20

b) 20mm nominal outer dia RM 10

c) 25mm nominal outer dia RM 10

d) 32mm nominal outer dia RM 5
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6.13 Providing & fixing Chlorinated Polyvinyl Chloride (CPVC) pipes 

having thermal stability for hot & cold water supply including all 

CPVC plain and brass threaded fittings, bends, tees etc including 

fixing of pipes with clamps at one metre spacing. This includes 

jointing the pipes and fittings with one step CPVC solvent cement 

trenching, refilling and  testing the joints complete as per direction 

of Engineer-in-Charge. External work:

a) 25mm nominal outer dia RM 10

b) 32mm nominal outer dia RM 30

c) 40mm nominal outer dia RM 10

d) 50mm nominal outer dia RM 25

6.14 Providing and fixing 100 x 75 mm HCI Floor/Nahani trap with CP 

hinged heavy brass grating to be fixed in PCC M15 with 20mm 

down size aggregate and to be made water tight 

Nos 8

6.15 Providing yard gully trap 150x100mm with CI grating 150 x 

150mm and water tight light weight CI covers conforming to 

IS:1726 of size 300x300mm including half-brick masonry in CM 

(1:4) plastered neatly with CM (1:4) on both faces, 100mm thick 

PCC bed of mark M-10, necessary excavation, complete as per 

direction of the Engineer.

Nos 4

6.16 Supply, fitting, fixing and jointing with cement mortar (1:3) salt 

glazed stoneware pipes including all fixtures, fittings and 

accessories with earthwork in excavation upto 1.5M from ground 

level in all sorts of soil and backfilling complete as per specification 

and instruction of Engineer-in-Charge.

a) 100mm dia RM 10

b) 150mm dia RM 10

6.17 Heavy duty cast iron soil pipe including branches, bends, joints 

etc. conforming to IS:3989-1970 and IS:1729-1964 with bobbins, 

nails etc. including making holes in walls and floor etc. and cutting 

trenches etc. in any soil through masonry/concrete with necessary 

and mending good damages with necessary jointing material and 

painting the exposed surface with approved paint complete with 

lead caulked joints.

a)  100mm dia RM 10

6.18 Providing and fixing brass CP concealed type stop cock (ordinary 

/ angular type) all materials and labour complete.

a) 15mm dia Nos 10

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 274 of 281



Item 

no.

Description of Items Unit Quantity Rate (Rs) Amount (Rs)

D
o

 n
o

t 
q

u
o

te
 h

er
e

b) 20mm dia Nos 2

6.19 Providing and fixing brass CP standard head bib cock with all 

materials and labour complete.

a) 15mm dia Nos 4

b) 20mm dia Nos 2

6.20 Providing and fixing 15mm dia. brass angle valve with CP copper 

connection pipe, 37cm long union and nuts complete.

Set 4

6.21 Providing and fixing brass full way gate valve with CI wheel of 

approved quality (screwed end) complete

a) 25 NB Nos 2

b) 40 NB Nos 2

6.22 Providing and fixing of CI cowls 100mm dia of approved pattern 

with mosquito proof caps all as per specifications and direction of 

Engineer.

Nos 1

6.23 Providing and fixing brass CP standard pillar cock with all 

materials and labour complete.

a) 15mm dia Nos 4

b) 20mm dia Nos 2

6.24 Providing, & installing, fixing vertical  PVC water tanks including all 

required fittings like ball valve, GI overflow with mosquito proof 

coupling, GI inlet and outlet connection with necessary supports 

with concrete and steel etc. complete. Rotational moulded PVC 

tank shall be of following capacities.

a) 1 kl capacity Nos 1

b) 2 kl capacity Nos 1
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6.25 Construction of inspection pit, inside measurement 600 x 600 x 

750mm deep (max.) with 230 mm thick brick work in cement mortar 

(1:4) on all sides, bottom of the pit consisting of 100mm thick 

cement concrete (1:2:4) with clean graded granite or trap jelly 

20mm and down size using clean sieved approved sand over a 

layer of brick flat soling 12mm thick (1:4) cement plaster to inside 

walls and 19mm thick (1:4) cement plaster to bottom of the pit 

providing necessary invert with cement concrete (1:2:4) with stone 

chips as per direction, neat cement finishing to entire internal 

surface to the top of the pit covered with 100mm RCC slab (1:2:4) 

with necessary reinforcement upto 1% and shuttering including 

6mm thick (1:4) cement plaster on all external and internal surface 

of the slab and one 450mm dia. CI manhole cover of approved 

make fitted and fixed in the slab with necessary fittings, necessary 

earth work in excavation in all sorts of soil and removing spoils after 

work is complete in all respect.

Nos 6

6.26 Construction of septic tank as per drawing with brick masonry in 

cement mortar(1:4), 20mm thick inside cement plaster both floor 

and walls, bottom of chamber consisting of 75mm brick flat soling, 

150mm thick cement concrete(1:2:4) using clean graded granite or 

trap jelly 20mm and down size using clean sieved approved sand 

20mm down plaster with neat cement finish with necessary sloped 

holes in the wall top of chambers covered with 100mm holes in the 

wall top of chambers covered with 100mmthick RCC slab with 

necessary reinforcement upto 1% and shuttering, with 6mm thick 

plaster and with necessary connection of inlet, outlet with 150mm 

HCI tees, CI manhole cover(2 Nos., 450mm dia complete with 

earthwork in excavation, backfilling, bailing out water and clearing 

of site.

a) 25 users Nos 1

6.27 Providing and fixing CP standard head shower of approved make 

with all materials and labour complete.

Nos 2

7.0 STRUCTURAL STEEL WORK

7.1 Supply, fabrication and erection of 1M high hand rail made out of 

32NB medium grade MS pipes with 32NB vertical post spaced @ 

max 1.5m c/c along with 32NB knee rail, 100mmx6mm thick plate 

as toe guard and 75x75x10mm thick base plate including two (2) 

coats of  synthetic enamel paint over two (2) coats of  zinc 

phosphate primer. 

RM 45
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7.2 Supply, fabrication, erection and fixing of 25/ 50mm thick MS 

grating made out of MS flat for walkways, drain etc with all 

materials and labour, tools and tackles, plant and machinery 

complete with two (2) coats of black bituminous paint over two (2) 

coats of epoxy zinc phosphate primer.

MT 0.5

7.3 Supply, fabrication, erection and fixing of 5 o/p chequered plate 

for walkways, platform, staircase etc with two coats of black 

bituminous paint over two(2) coats of  zinc phosphate primer.

MT 0.5

7.4 Supplying, fabricating and fixing MS ornamental grill made out of 

MS flats, rods, square bars etc. @ apprx. 15-18 kg/sqm to window 

openings including fixing with wall, mending good of damages and 

finished with two coats of synthetic enamel paint over two coats of 

zinc phosphate primer all complete as per drawing/approved 

designs, specifications and directions of the Engineer.

MT 0.5

7.5 Supply, fabrication and fixing in position true to line & level, 'Y' 

shape MS angle iron including drilling holes, cutting notches etc 

including preparation of pockets of size 150x150x250mm at 

approx. spacing of 2.5M c/c, on top of boundary wall and grouting 

the angle with 1:1:2 concrete all materials, labour complete. The 

item also includes surface preparation by scrapping, cleaning and 

applying painting with two coats of zinc phosphate primer followed 

by two coats of aluminium paint  complete.

MT 1.4

8.0 MISCELLANEOUS

8.1 Providing and fixing approved UPVC rain water down comer with 

bends and all accessories including clamps etc. complete as 

specified and as directed.

a) 110 mm dia. RM 20

b) 150 mm dia. RM 5

8.2 Providing and fixing MS fan Box with 16mm dia, MS bar to be 

inserted with ends embedded in RCC slabs during casting including 

painting the exposed portion of loop, all complete as per 

specification

Nos 4
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8.3 Dismantling work with all labour, tools and tackles complete as 

per direction of Engineer-In-Charge including cleaning the area of 

all spoils and carting away debris outside the plant area 

contractor's place with loading, unloading, transportation complete

a) Plain Concrete CuM 3

b) Reinforced concrete including cutting of steel bars CuM 3

c) Brick/ stone work including plastering CuM 3

8.4 Supplying, laying of RCC Hume pipes including earthwork in 

trenches, fittings, fixing in position, grouting the joints with 1:2 

cement sand mortar with all materials, labour, transportation 

complete. (PCC bedding to be paid under relevant item)

a) 350 mm dia. (class NP-3) RM 35

b) 500 mm dia. (class NP-3) RM 30

8.5 Antitermite treatment to the top surface of the consolidated earth 

within plinth walls with chemical emulsion by admixing 

chloropyrefos emulsifiable concentrates (1% concentration ) with 

water by weight at the rate of 5 litres per square meter of the 

surface before sand bed or sub-grade is laid. Holes upto 50mm to 

75mm deep at 150mm center to center both ways shall be made 

with 12mm diameter mild steel rod on the surface to facilitate 

saturation of the soil with the chemical emulsion. The work shall be 

carried out as per specification described in para 6.4 of Code IS-

6313 (Part-II)- 1981. (Mode of measurement will be per sqm of plan 

area of plinth treated. 

SqM 8830

8.6 Supply and fixing 600mm dia. CI medium duty manhole cover 

with frame, fittings and fixtures complete.

Set 8

8.7 Providing construction joint by making grooves of 10 mm wide & 

20 mm deep by saw-cutting on floor slabs filling the grooves with 

approved polysulphide sealant including all byeworks complete 

as per drawing and as directed by engineer

RM 2950

8.8 Supplying and fixing in position approved PVC water stop 

dumbbell shaped with central bulb and ribs of width 230mm as per 

drawings, specifications and directions of the Engineer-in-Charge, 

in expansion /contraction joints of RCC structures at all heights and 

depths above and below plinth level, all materials, tools and labour 

complete.

RM 45

Engineering & Projects SBU - LI

Stamp & Signature of the Tenderer EP/AMTZ/CWH/CIV/01 Page 278 of 281



Item 

no.

Description of Items Unit Quantity Rate (Rs) Amount (Rs)

D
o

 n
o

t 
q

u
o

te
 h

er
e

8.9 Providing and fixing Concertina Coil Fencing with required dia 

600 mm upto 3M height of wall with existing angle iron ‘Y’ shaped 

placed 2.5M or 3M apart and with 9 horizontal R.B.T. stud tied with 

G.I. staples and G.I. clips to retain horizontal including necessary 

bolts or G.I. barbed wire tied to angle iron all complete as per 

direction of Engineer-in-charge with reinforced barbed tape (R.B.T.) 

/ Spring core (2.5mm thick) wire of high tensile strength of 165 kg/ 

sq.mm. with tape (0.52 mm thick) of Supreme make or equivalent 

and weight 43.478gm/ metre (cost of MS angle, C.C. blocks shall 

be paid separately) 

RM 470

8.10 Fencing with angle iron post placed at required distance embedded 

in cement concrete blocks, every 15th post, last but one end post 

and corner post shall be strutted on both sides and end post on one 

side only and provided with horizontal lines and two diagonals 

interwoven with horizontal wires, of barbed wire 9.38 kg per 100 m 

(minimum) between the two posts fitted and fixed with G.I. staples, 

turn buckles etc. complete. (Cost of posts, struts, earth work and 

concrete work to be paid for separately):- Payment to be made per 

metre cost of total length of barbed wire used. With G.I. barbed wire

RM 3200

8.11 Supply, fabrication, transportation, installation and commissioning 

of Automated Sliding Gate of required size made up from 

rectangular MS pipe and sheet as per specifications and approved 

drawing, with all necessary fixtures and accessories in best 

workmanship with polyurethane paint over a coat of grey epoxy 

primer complete. The item also includes supply, transportation, 

installation and commissioning of Electromechanical Actuator 

comprising rugged and powerful drive unit, integral electronic 

control unit & in-built contactless magnetic limit-switch with 

imported galvanized rack (duly hardened and tempered) and key 

selector from DITEC or approved equivalent brand as per 

specifications, with all necessary fixtures, accessories, photo cells, 

flashing light etc. The gate shall be sliding on one side. All civil 

work excluded, however the bottom rail included.

a) clear width approx. 8M and clear height 2M Set 2
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8.12 Providing and fixing G.I. chain link fabric fencing of required 

width in mesh size 50x50 mm including strengthening with 2 mm 

dia wire or nuts, bolts and washers as required complete as per the 

direction of Engineer-in-charge, made of G.I. wire of dia 4 mm

SqM 20

8.13 Providing and fixing bright finished brass 100 mm mortice latch 

and lock, ISI marked, with six levers and a pair of anodised (anodic 

coating not less than grade AC 10 as per IS : 1868) aluminium 

lever handles of approved quality with necessary screws etc. 

complete.

Nos 5

9.0 ROAD / PAVEMENT WORK

9.1 Earth work in excavation for box cutting in road and pavement in 

all types of soil(including WBM, BM, boulder soling etc) upto a 

depth of 400 mm (max.) from finished formation level grade and 

dressing true to line, level, camber and slope and disposal of earth 

outside the premises at contractor's place.

CuM 1200

9.2 Preparation of sub-grade maintaining proper gradient camber / 

cross falls, dressing, watering / drying (as required) consolidating / 

compacting using 10-12T capacity vibro-roller with static or vibro 

rolling as appropriate as per specifications and / or directions of the 

Engineer-in-Charge and to achieve minimum 4% unsoaked field 

CBR. 

SqM 3000

9.3 Providing and laying  boulder/ stone soling under road/ 

pavement/ floor etc with graded material (of maximum size 150mm) 

and binders including transportation, breaking, laying in regular 

lines and levels, filling in the interstices with stone chips, coarse 

murrum, compacting with mechanical reamers or with manual 

tamping only where mechanical reamers cannot be used, watered, 

consolidated and preparation of the top smooth surface as 

specified and as directed by the Engineer-in-Charge.

a) 200mm nominal thickness SqM 10900
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9.4 Providing & constructing water bound macadam of finished 

consolidated thickness of 100mm in one layer with crushed stone 

aggregate of grading I, applying and brooming requisite type of 

screening / binding material to fill up interstices of coarse 

aggregate, watering and compacting to the required density 

complete with all materials, transportation, labour and rolling with 8 

to 10T power roller etc. as per specifications, drawings and 

instructions of the Engineer-in-Charge.

CuM 300

9.5 'Providing and constructing water bound macadam of finished 

compacted thickness 100mm in one /two layer with crushed stone 

aggregate of grading II, applying and brooming requisite type of 

screening / binding material to fill up interstices of coarse 

aggregate, watering and compacting to the required density 

complete with all materials, transportation, labour and rolling with 8 

to 10T vibro roller etc. as per specifications, drawings and 

instructions of the Engineer-in-Charge

CuM 425

9.6 Providing and laying at or near ground level factory made kerb 

stone of M-25 grade cement concrete in position to the required 

line, level and curvature, jointed with cement mortar 1:3 (1 cement: 

3 coarse sand), including making joints with or without grooves 

(thickness of joints except at sharp curve shall not to more than 

5mm), including making drainage opening wherever required 

complete etc. as per direction of Engineer-in-charge (length of 

finished kerb edging shall be measured for payment). (Precast C.C. 

kerb stone shall be approved by Engineer-in-charge)

CuM 50

9.7 Providing and laying precast machine made interlocking pressed 

concrete block (M50) for paved yard of overall size 200mm x 

100mm x 100mm (approx.) with minimum crushing strength of 50 

N/mm
2
, dimensional tolerance of ± 3mm, maximum water

absorption limit of 3% to 5% and dry density 2.2 T/CuM to 2.3 

T/CuM.  Blocks to be laid on coarse sand bed of average 50mm 

thick properly levelled by machine vibration, sealing interstices with 

sand complete with all materials and labour as per direction of 

Engineer-in-Charge.

SqM 2700

TOTAL (Basic)

Add for GST @ 18%

SAC Code
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